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, FOREWORD 

This study on coastal-inland solar radiation differences and the 
potential affect of the sea breeze circulation on those differences 
was performed under contract to the U.S. Department of Energy under· 
contract number EG-77-C-02-4470. In order to perform this study, a 
field program was initiated in the period 1978. Measurements were 
made of global, direct, and ultraviolet radiation from the sun and 
various meteorological parameters. The basic analysis of the field 
data was performed by the staff of the Geosciences Department of the 
Research Triangle Institute (RTI). Dr. Walter D. Bach, Jr. of RTI was 
project leader. Another portion of the analysis was performed under a 
subcontract to Duke University by Mr. Paul J. Gunthorpe to satisfy his 
thesis requirements for a Masters Degree in the School of Forestry and 
Environmental Studies. His the-sis is presented in Appendix 3. 
Portions of the results of his thesis are also summarized in the body 
of the report. 

RTI acknowledges the cooperation and supp6rt of Mr. Ed Foss and 
students at the Cape Fear Technical Institute; Mr. B. N. Ayscue, 
Superintendent_ of the.Horticultural Crop Research Station at Clinton, 
N.C.; the personnel at the United States Marine Corps at Camp LeJuene; 
Mr. C. H. Eden; Mr. Wayne Rich, Manager of the Henderson Airport at 
Wallace; and Mr. John Lassie, Manager of the Ellis Airport. The 
National Weather Service at the Raleigh-Durham Airport provided GOES 
imagery and plots of coastal weather reports to the proiect. 
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SUMMARY 

The purpose of this study was to quantify the characteristics of 
solar insolation in the coastal zone and to determine the effect of 

the sea breeze circulation on the global insolation. In order to 
satsify these objectives, the Research Triangle Institute (RTI) 
established a six station sampling network in the coastal plain of 
southeastern North Carolina (Figure 1), where previous evidence has 
indicated that the sea breeze circulation is almost a daily occurrence 
from late May through October. Three sites [Sloop Point, Onslow 

Beach, and Cape Fear Technical Institute (CFTI)] were located near the 
coast (coastal sites) to assess the insolation at the coast. A site 
(Clinton) was located in an area seldom affected by the sea breeze 
(about 100 km from the coast). Two additional sites, Wallace and 
Ellis Airport, located between the coastal sites and the control site, 
were to be used to assess the transient impact of the sea breeze upon 
the insolation. Pyranometers were located at each site to measure the 
global insolation. Direct normal insolation m~asured by a 
pyrheliometer and ultraviolet radiation measured by UV radiometers 
were observed at the Sloop Point and Clinton sites only. Data were 
collected during the calendar year 1978. 

The results of the study indicated that the global insolation had 
greater variability over the network during the summer season (June, 
July, and August). During the summer, there was a systematic diurnal 
variation of the difference in global insolation between the inland 

and the coastal sites. These differences were statistically 
significant at 0.5% level according to the Students-t test in the 
hours 1100 to 1500 EST. The data indicated that there was a depletion 
of global insolation at the inland sites. The average depletion over 
the day was 4.9%, and the most significant depletion occurred in the 
period 1000 to 1600 EST and was 7.0%. 

The deficit of global insolation at the inland sites also 

occurred in spring (March, Ap~il, and May) and fall (September, 
October, and November); but the differences in those seasons were not 

i i 
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statistically significant at the 1% level. In the spring, there was 
an average 3.7% depletion between 1000 and 1600 EST. In the fall, the 
diurnal minimum occurred in the. period 1100 to 1500 EST with an 
average depletion of 3.3%. Though the differences in the spring and 
fall were not statistically significant, the diurnal trends were 
similar to those in the summer season suggesting that these seasons 
may also be affected by the same phenomena influencing the summer. No 
diurnal depletion of global insolation was noted at the inland site or 
at any site in the wintertime (December, January, February). 

GOES satellite data were used to identify 32 days in the period 
May through September 1978, when the study area was affected by the 
sea breeze. In the GOES imagery, the sea breeze was identified as a 
line separating a zone of cloudiness on the inland side from a zone of 
relatively clear skies on the coastal side. Sites behind the front 
consistently received 5.0% more global insolation than those ahead of 
the front irrespective of the cloud amount. The depletion of global 
insolation by cloudiness associated with sea breeze fronts, which had 
greater vertical extent and horizontal dimensions than air mass 
cumulus, was greater than that produced by air mass cumulus by 5 

percentage points. 
Twenty-four of the 32 days were in the summer. Global insolation 

data on those summer days showed a similar systematic diurnal trend as 
found in the summer season; i.e., there was a depletion of global 
insolation at the inland sites relative to both the coastal and 
Clinton sites. However, in the average of the 24 days, the depletion 
was noted in the period 1100 to 1700 EST, whereas in the summer season 
and in a data set containing all the remaining summer days in which 
sea breeze characteristics could not be identified, the depletion 
occurred in the period 1000 to 1600 EST. In the respective time 
periods, there was 7.8% depletion of global insolation on definite sea 

breeze days, 7.2% for the data set noted as all other summer days, and 
7.0% for the summer season. The set of 24 sea breeze days also showed 
a depletion of global insolation at the Clinton and inland sites after 
1600 EST. This effect was not noted in any other data set. 

iv 
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The 24 days identified as definite sea breeze days were probably 

days when the sea breeze circulation was very strong. This is 

supported by the persistence of the sea breeze until late in the day 

and by evidence that it may have affected the Clinton site. It is 

expected that only very intense sea breeze circulations would 

penetrate as far as 100 km inland. 

Over the 24 days in the summer in which definite sea breeze 

characteristics were identified, the patterns and trends were similar 

to those in the summer season. This would suggest that the summer 

season was governed by the sea breeze circulation. Undoubtedly, the 

sea breeze circulation existed on many of the summer days in which 

definite sea breeze characteristics could not be identified. On those 

days, the maximum intensity of the sea breeze circulation may have 
been reached earlier in the day. This would explain the rather high 

percentage differences fo~nd in the period 1000 to 1200 in the data 

set noted as all other summer days compared to the data set in which 

definite sea breeze characteristics were identified. 
The inland sites did not always fall with1n the realm of maximum 

cloud activity associated with the sea breeze front. The analysis of 

the days identified as definite sea breeze days indicated that most 

fronts passed through at 10 km band about 20 km inland from the coast. 

Furthermore, frontal passage at the inland sites occurred around 1500 

to 1600 hours, a time when the sea breeze normally begins to 
dissipate. This would suggest that the depletion of global insolation 

experienced at the inland sites may not be the maximum amount of 

depletion associated with the sea breeze cloudiness. 

There was a depletion of direct normal insolation at the Sloop 

Point site relative to the Clinton site in the spring and fall. The 

depletion amounted to 20.5% in the spring, and 23;2% in the fall. The 

depletion of direct normal insolation at the Sloop Point site was most 

pronounced in March and April and in October and November. There was 
no statistically significant differences in direct normal insolation 

between the coastal and inland site in the summer and winter. 
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An examination of the synoptic meteorological data during this 

period·revealed no mechanism which could be responsible for the marked 

depletion in the spring and fall. Furthermore, no significant 

statistical differences were noted in the global insolation data 

between Sloop Point and Clinton in the spring and fall. In essence, 

the diffuse radiation made up for the loss in the direct normal 

insolation. This suggests that aerosols, water vapor, or even thin 

cirrus may be possible causes for the loss. To date, no adequate 

explanation for the cause of the marked depletion of direct normal 

insolation in the spring and fall have been determined. 
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1.0 Introduction 
' The United States Department of Energy is conducting a 

comprehensive resource assessment of the availability of s~lar 

-insolation (as an energy source) across the United States. This 

report treats aspects of the resource availability in the 

coastal-inland regions of the United States. Very little information 

on the characteristics of solar insolation along the coastal zone of 

the United States is available. Information on the insolation along 

the coastal zone is important because 60% of the nations population 

lives within 100 km of the Atlantic, Gulf, Great Lakes, and Pacific 

coasts. Consequently, greater energy demands exist within these 

highly populated areas. 

It is important to understand those factors which might affect 

the solar insolation received at the surface in the coastal zone. One 

of the most significant factors affecting the solar insolatiDn is the 

cloud cover associated with the sea breeze circulation. The 

sea breeze is a convective circulation system which under certain 

moi~ture conditions can produce extensive cloud cover which will 

inhibit the amount of solar radiation received at the surface in the 

coastal zone. In order to quantify the characteristics of solar 

insolation in the coastal zone and to determine the effect of the sea 

breeze circulation on the solar insolation, Research Triangle 

Institute (RTI) conducted a research program with the following 

specific objectives: 

· Measure hourly average amounts of global, direct and 
ultraviolet solar insolation on the scale of the 
sea breeze circulation for twelve months. 

· Analyze those data for the effects of sea breeze circulation on 
the measured differences. 

• Develop methodologies to translate the results to other coastal 
locations. 

Insolation measurements were made at six sites in the coastal 

plain of southeastern North Carolina during the calendar year 1978. 

In this region, the sea breeze circulation is most prevalent in the 

late spring and early summer· months when a maximum temperature 

difference exists between th.e 1 and and water surfaces, though weaker 

1 



sea breeze circulations may exist in the fall. Frequency of the sea 

breeze occurrences decreases toward the end of the warm season with 

the reduction of the land-sea temperature difference. The sea breeze 

front in this region is characterized by tall and dense cumulus clouds 

when sufficient water vapor exists. It is these cloud systems that 

can have significant effect on the solar radiation received at the 

surface. 

2 
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2.0 Research Plan 

2.1 Network Design 

A six station sampling network (Figure 1) was established in the 

coastal plain of southeastern North Carolina, where Hinn (1978) has 

indicated that the sea breeze circulation is a nearly daily occurrence 

from late May through October. The area is well suited to study the 

effects of sea breeze circulation on insolation because there are few 

other factors that affect the insolation. The terrain is flat. The 

land is used for growing timber or farming which generally have no 

affect on a large local circulation such as the sea breeze. Inland 

marsh lands are largely uninhabited and have 9n abundant moisture 

supply. Heavy industry and population centers are distant so local 

pollution is not a factor in the insolation. The coast line, oriented 

northeast to southwest is reasonably uniform, broken only by 

occasional bays and inlets. 

Three sites, Sloop Point, Onslow Beach, and Cape Fear Technical 

Institute (CFTI), were located near the coast to assess the insolation 

at the coast. A site was located at Clinton, an area seldom affected 

by the sea breeze. Two additional sites, Wallace and Ellis Airport, 

were located between the coastal sites and the Clinton site, and were 

to be used to assess the transient impact of the sea breeze upon the 

insolation. 

Sites were chosen on the basis of field of view, the availability 

of electrical power, and the availability of a secure but accessible 

location. A specific description of each station follows. 

CLINTON - This station was located on the Horticultural Crops 
Research Station of the North Carolina Department of Agriculture 
about 6 km northeast of Clinton, North Carolina and was used as the 
primary control site. The site is approximately 100 km from the 
coast and is approximately 400 m south-southwest of the main 
buildi~gs of the research staLion, about 5 m from an access road, 
and adjacent to a 1.2 m high row of myrtle bushes. The instruments 
were located on top of the shelter about 2 m above the ground. A 
pyranometer was mounted to the south, a pyrheliometer towards the 
north, with a UV radiometer between (see Figure 2). The site has 
~xcellent exposure to all sides. The tallest trees are 
approximately 15 m high and 150 m to the south-southeast of the 
site. 

3 
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A mechanical weather station was set up 20 m north-northwest of 
the shelter with excellent exposure for air flow from all 
directions. The anemometer was approximately 3 m above ground. The 
station was exceptionally well maintained because of the active 
interest of the station attendant and that of the research station 
superintendent. 

SLOOP POINT - This station was located beside an unpaved , sandy 
road separating cornfields on the C. H. Eden farm and was the 
primary coastal site. One hundred meters southeast of the site, the 
land dropped off into a marshland adjacent to the Intercoastal 
Waterway. Across the waterway, approximately 4 km, was 
Tu~sail Island, and beyond that, the Atlanti~ Ocean. The site was 
located on high ground, nPAr the crest of the rid~e, and had an 
excellent vi~w uf th~ horizons to all directions. nvPrhRAd utility 
service lines paralleled the ¥'udt.!. Tl1t=Se lines which provided · 
electric service to the site, had a minimal affect on the 
insolation, and gave no evidence of radio frequency interference in 
the data acquisition systems. 

The instruments were mour1ted approximately 2.5 m above ground, 
a pyranometer towart.!s the southern corner of the shelter roof and a 
pyrheliometer to the northern corner. The mechanical weather 
station was placed about 15 m down the road towards the water and 
3 m above ground. The corn crop never interferred with the 
instrument exposure. Lacking rainfall in June and July, the plant 
growth was stunted, never growing more than 1 m high. 

ONSLOW BEACH - This site was located at the sewage 
trP~tment plant at Onslow Beach, a part of the Camp LeJeune, 
U S. Mar·ine Corps Base. The site was 100m northwest of the 
Atlantic O~RAn. The pyranometer was placed on a 0. 4 m square 
platform atop a 5 m tower adjacent to and about 2 . ~ m d~uve a spray 
tank. The integrator/ printer was kept in a shelter at the base of 
the tower. Daily maintenance was provided by plant personnel, 
usually in the aftel'lluOn . The site had exce l lent expos1.1r~> t.n the 
horizon in all dirF?ct.inns. The ground albedo at this siLt= i:. 
probably the greatest of any site in the study because of t he white 
sand dllt.l Lin:! highly reflective metal roofs t0 thP south of the site. 
However, the effect of reflections from roofs were minimized since 
LIH~ IJY r anometer was mounted at a high pni nt. r~l ong the beach above 
the rnnf tops. The ~ffects of ~ water tower about 800 m northeast of 
the site upon the installation are not known. 

CAPE FEAR TECHNICAL INSTITUTE - A pyranometer was located on a 
smcill platform 15 m above the water level on the southeast corner of 
the upper deck of the Albert Lennon Marine Laboratory at the Cape 
Fear Technical Institute (CFTI). The laboratory is a moored barge 
in the Cape Fear River, adjacent to downtown Wilmington, North 
Carolina, about 15 km inland (west) from the Atlantic Ocean. To the 
east and southeast two buildings extend more than 10° above the 
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horizon, but there were no obstructions to the south and west. The 
integrator/printer was located in a secure office one floor below 
the sensor. A CFTI student tended the station daily. The station 
i~ approximately 7 km south of the National Weather Service Office, 
New Hanover County Airport, Wilmington, North Carolina. 

Since the barge is subject to oscillations because of 
occasional river traffic, a brief study of the effects of those 
oscillations upon an hourly integrated value was conducted. 
Regardless of the season, as long as the period of oscillation is 
less than 6 min. , the integrated hourly error is less than one 
percent. The plane of the oscillation makes very little difference. 

WALLACE - A pyranometer was located atop the one story terminal 
building of the Henderson Airport, Wallace, North Carolina, a site 
located about 55 km from the coast. The site has an unobstructed 
view of the sky from northeast to northwest. The local OMNI radio 
antenna and a utility pole with an attached mercury vapor lamp were 
located in the northern quadrant. The pyranometer cable lay across 
the roof of the building, entering a secure office through a conduit 
opening to the integrator printer. The site was tended daily by a 
local resident, charged with airport operations. The initial 
installation was completely destroyed on July 27 during an electri­
cal storm. Damage apparently resulted from a line surge through the 
integrater printer, and the cable to the thermopile of the 
pyranometer. Spare units were installed promptly and remained in 
service throughout the rest of the field program. 

ELLIS AIRPORT - A pyranometer was mounted atop an instrument 
shelter, approximately 20 m southeast of the middle marker on the 
approach to runway 05 at the AlbertS. Ellis Airport near Richlands, 
North Carolina. This station was located about 45 km from the 
coast. Electric service was obtained through cooperation of the 
Federal Aviation Administration. The instrument was tended d~ily by 
airport security personnel making their routine checks, under the 
direction of the Airport Manager. In this location, the horizon was 
clearly visible in all directions with no obstructions to 3°. 

2.2 Instrumentation 

Eppley Precision Spectral Pyranometers (PSP) were used to measure 

the global insolation at all sites. Direct insolation was measured 

using an Eppley Normal Incident Pyrheliometer (NIP). Ultraviolet 

radiation was measured with an Eppley UV r·auiurneter. Only two NIPs 

and ultraviolet radiometers were used in the field program, and these 

were located at the Clinton and Sloop Point sites. Each NIP was 

mounted on an electrically driven, polar axis tracking mount made by 

~ Eppley. The data were recorded using Eppley integrator printer units 
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(I/P). These units accumulated the input voltage in counts (1000 

counts per hour is equivalent to a 10 mv output) for the hours from 

midnight to midnight. At predetermined intervals,. the time and 

accumulated counts since midnight were printed on paper tape. The 

amount of energy incident upon the sensor at a given.time period is 

proportional to the difference in the counts over that period. In 

normal operations, the data were printed hourly. 

At Clinton, Sloop Point, Onslow Beach, and Ellis Airport, 

waterproof shelters were constructed to house the I/P units recording 

the insolation. In the winter, these shelters were painted dark green 

and were heated hy a thermostatically controlled 100-watt lightbulb. 

In the summer, the sides were painted white and air was drawn through 

the shelters by a small fan to help maintain proper temperature 

conditions. At CFTI, the I/P units were housed in facilities provided 

for by CFTI; and at Wallace, in facilities at the Henderson Airport. 

The trackinq units for the pyrhPliometers were aligned on the 

local meridian. At the minute of true solar noon, the shadow of ~ 

plumb line was permanently marked across the top of the instrument 

shelters at Clinton and Sloop Point. The base of the tracker unit was 

aligned along that line and was fastened to the top of the shelter. 

The pyrheliometer was mounted on the tracker and aligned in accordance 

with the manufacturer 1 s instructions. The alignment was checked each 

morning and afternoon using the pin-hole and target spot that are a 

part of the instrument. Routine maintenance, described in Appendix 1, 

was scheduled as a daily responsibility of the stition attendant. 

Adjustments to the declination angle were done on days with enough 

direct insolation to permit alignment using the pin-hole and target 

spot. The azimuth was readjusted by the fiPld operator after power 

failurPs. 

Mechanical weather stations manufactured by Meteorology Research, 

Incorporated were placed in the field at the Clinton and Sloop Point 

sites. This system measures wind run (miles of wind); wind direction, 

temperature, humidity, and rainfall. Slope of the wind run trace is 

proportional to wind speed. The temperature stylus is driven by a 

bimetal coil and the humidity stylus, by expansion and contraction of 

8 
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beads of Zerex. Precipitation is measured in 0.01 inch increments by 

a tripping bucket gauge . 

2.3 Quality Assurance 

A two-phase da~a quality assurance program was carried out to 

insure the integrity of the field data. Before the field program, an 

intercomp~rison of all instruments and data acquisition systems was 

performed on the campus of RTI. One instrument of each type was 

calibrated at the National Oceanic and ·Atmospheric Administrations 

Solar Radiation Facility before field deployment. Those instruments 

were retained at RTI for periodic checks of in-field instruments and 

as spares in case of field instrument malfunction or failure. Upon 

completion of the field program, an intercomparison of all systems 

(instruments and integrator/printers) was conducted for three weeks at 

RTI. The reference instruments were returned to NOAA for 

recalibration. 

In the intercomparison tests before the field program, the 

sensitivity of each non-calibrated instrument was determined by 

comparison with the calibrated instrument. Results of the 

intercomparison are presented in Table 1. The pyranometer 

sensitivities are consistently 3% lower than the manufacturer 1 s value. 

The relative dispersion of the.readings is about 1.3%. This 

dispersion includes the total system--pyranometer, integrator, and 

printer. Some of the variance arises from the sensor. A constant 10 

mv was appliP.rl to each integrator/printer unit. In each hour, the I/P 

units responded with 992 t6 1002 counts for a maximum of 0.8% 

departure from the expected count. Most I/P units showed less. than 

0.5% error in an hour. 

When the instruments were returned from the field, a similar 

analysis was conducted for a three week period. The calibration of 

the reference instruments changed only slightl~. Table 2 shows the 

calibration values for each of the major calibrations. The changes in 

the pyranometers and pyrheliometers is less than 1% which is 

considered within anticipated error. The 2% change in the UV 

calibration is also within the expected range. Based on these 

results, the derived calibrations for the sensors did not change. 
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TABLE 1. INSTRUMENT SENSITIVITY (S) DERIVED AND GIVEN BY THE 
1\/JAI\IIJI-.A.CTURER FOR EACH INSTnUMCNT AT EACH SITE 

S* 
Instrument Type Location (derived) 

Pyranometer Onslow Beach 10.17 
Sfoop Point 9.44 

CFTI 11.27 
Ellis Airport 10.99 

Wallace 11.00 
Clinton 11.00 . 

RTI 10.37t 

Pyrheliometcr Sloop Poi1"1L 8.85 
Clinton 8.29 

RTI a.o4t 

UV R;nllometer Sloop Point 156 

Clinton 313 
RTI 153t 

*Number of millivolts reauired for nnP. w;:~tt/mi"tir2 
tNOAA-ERL calibraLiun 

10 

S* 
(manufacturers) 

10.46 
9.62 

11.63 
11.09 
11.23 
11.24 
10.61 

8.85 
8.29 
8.70 

129 
223 
133 

-
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TABLE 2. CALIBRATION VALUES FOR THE REFERENCE 
INSTRUMENTS FOR THE TWO MAJOR CALIBRATIONS 
AND THE PERCENT DIFFERENCE BETWEEN THE VALUES 

Pyranometer Pyrhel iometer UV Radiometer 

Serial# 16142F3 16220E6. 16374 

Fall 1977 1 0.37* 8.64* 153.00* 

Spring 1979 10.46 8.60 156.10 

Percent Difference 0.86 0.47 2.03 

*Units are millivolts/watt metef2 
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In-field calibrations were conducted during the first part of the 

field program. The reference instruments were removed from RTI and 

taken sequentially to each site. Sensor output was recorded on a dual 

pen strip chart recorder, and were integrated over the sample period, 

usually two hours. The instantaneous insolation recorded by each 

instrument was compared at quarter hourly intervals. 

Each field station operator was thoroughly briefed upon proper 

station maintenance, i.e., daily cleaning of the optical opening of 

the instrument, daily check of the wiring, the dessicant, and the 

level of the unit. After performing these tasks, the time of day was 

recorded on the printer tape of each insolation instrument. The wind 

vane on the mechanical weather station was rotated through a full 

circle and the date and time were written on the strip chart. A daily 

log was maintained at each station (Figure 3). Also, a field station 

manual of operation was developed and kept at each location for 

reference (Appendix 1). · Operators notified RTT whenever problems 

developed so that corrective maintenance could be performed. 

2.4 Data Processing 

Field insolation data and station logs were mailed to RTI by the 

station attendants twice each month. Each sPt of data was closely 

r:hecked tor consistency in the cuunt. values and in the time of the 

observation, especially when clocks are reset after power outages. 

After checking the data, the hourly count data were entered into a 

computer, stored on magnetic tape, and bulk pror.pssPrl Thi processing 
') 

essentially converted counts to energy, E (kJ/m~), through the 

fnllnwing formula. 

E = 36 t.\f./S, 

where ~C is the increment of counts in the hour, and S is the 

instrument sensitivity determined by calibration. 

Some of the I/P units were particularly sensitivity to 

intermittent signals which appeared on the power line. This typically 

caused increasing counts during the nighttime hours. In most cases, 

the counting was systematic and gave an approximate constant increment 

in counts during the nighttime hours. Lacking any further knowledge 

12 



• RESEARCH TRIANGLE INSTITUTE 

COASTAL-INLAND SOLAR RADIATION DIFFERENCE STUDY 

DAILY LOG· 

STATION-------,-- OBSERVER-~---,---- MONTH----

SE SOR N SERIAL NUMBER YEAR 

I I 
DATE TIME DOME OESSIC. LEVEL I WIRING I DECLIN. I INITIALS COMMENTS i 

I I 
I I I I I I 

I I I 
! 

I I I I i I 

I I I l ' 

I I 
I I I 

I ! 
I ' I I 

I I I I I I 
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I I 
I I I I 

I I I 
I I I I I 

I I I I 
I I I I 

I 
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I I I 
I 

I I 
I 

I INITIAL EACH PRINTER TAP~ DAILY I 
I I I I I 
I I I I I 

I I I I 

Figure 3. I:Xdlllple of daily log at each statinn. 
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of the data, the same trends were presumed to persist during the 

daytime hours. To remove the trends, the mean hourly increment of 

energy was computed using the nighttime values and subtracted from 

both the nighttime and daytime values. Infrequently, but 

significantly, transient signals caused a spurious, large number of 

counts. To remove the effect of these transients, only the energy 

increment less than 100 kJ/m2 for the PSP or the NIP were used to 

determine the mean trend. At least two more than half of the 

nocturnal hourly observations including otherwise missing data were 

required to compute the mean trend. When there were insufficient data 

to compute the trend, all hourly data values for that day were 

tonsidered erroneous and were indicated as missing. 

After the nocturnal trends were removed, all -nocturnal values 

were set to zero and all daytime values less than 90/S kJ/m2hr were 

also set to zero, i.e., f0r b.C values generally less than 3. The 

remaining values were compared with an idealized maximum value for 

that month and hour. The value was determined as the insolation 

received through an atmosphere of optical depth 0.92 on the longest 

day of the month. Low solar altitude was handled by requiring the 

sine of the solar elevation angle to exceed 0.15 during daylight 

hours. The maximum UV irradiance was assumed to be 8 percent of the 

maximum global radiation. Data that exceeded these maximum values 

were flagged and examined for possible errors. This procedure 

provided a filter for spurious data resulting from transient signals. 

It also indicated timing errors that occurred when station operators 

recorded the wrong time. It was also helpful in identify1ng count 

values that may have been intered improperly into the computer. 

Unusual or extreme values were checked against original records and 

station logs, and were correct~d when possible or designated as 

missing if there were no rationale for making a correction. Hourly 

values of incident radiation were plotted for each instrument for each 

month. Data and time of unusual patterns of insolation were 

identified and checked against the original records. Discrepancies or 

defficiencies in data were corrected. The availability of data in 

percent for each instrument at each station are given in Table 3. 

14 



TABLE 3. THE AMOUNT. OF DATA AVAILABLE IN PERCENT OF TOTAL AT EACH SITE AND FOR EACH INSTRUMENT 
BY MONTH. EXPLANATIONS ARE GIVEN FOR MAJOR DATA LOSSES. 

Instrument location JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC Average 

Pyranometers Onslow Beach 81 36 1 70 78 74 87 78 392 80 3 95 98 80 75 

(global Sloop Point 76 76 98 95 99 95 76 96 81 3 99 43 5 79 81 

insolation) CFTI 89 29 1 89 94 97 90 86 96 63 3 96 92 99 86 
E II is Airport 85 85 83 79 67 1 771 ·go 92 92 52 1 66 95 80 

VIJ all ace 89 86 86 94 92 91 75 6 88 2 98 98 99 94 91 

Clinton 97 96 87 97 99 90 90 98 77 98 94 97 93 

Pyrheliometer Sloop Point 53 83 99 81 7 94 82 61 4 
345 255· 3 40s 80 63 66 

(direct normal Clinton 26 4 88 88 98 98 94 91 98 80 90 97 99 87 

...... insolation) 
lJ1 

UV Radiometer Sloop Point 70 69 99 99 8 8 97 95 66 3 95 44 5 92 69 
Clinton 97 99 75 97 8 8 99 97 96 98 97 99 80 

1 Integrator malfunctioned 
"2 Printer malfunctioned 
3 1 nstrument down time due to severe weathe-r (hurricane) 
4 Tracking unit malfunctioned 
5 Human factor 
6 Lightening dama;)e to instrumentation 
7 Moisture problem inside lens 
8 Calibration probiem 



The data were also transferred to magnetic tape in the 

research-cooperative format of the National Climatic Center (NCC). 

The following WBAN numbers were assigned to the monitoring stations by 

NCC. 

Clinton 

Wallace 

Wilmington (CFTI) 

Sloop Point 

Camp Lejeune (Enslow Beach) 

Jacksonville (Ellis Airport) 

93748 

93749 

93750 

93751 

93752 

93753 

These data will be available at NCC in that format at the close of 

this research project. Monthly summaries are presented in Appendix 2. 
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3.0 Global Insolation In The Coastal-Inland Zone 

3.1 Seasonal Analysis 

Correlation coefficients were computed using the hourly 
insolation values across the network for each season of the year 
(Table 4). The summer season included the months June, July, and 

August; the fall, September, October, and November; the winter, 
December, January, and February; and the spring, March, April, and 

May. Stations in the table are listed in order of their distance from 
the coast. The correlation coefficients are rather large for all 
seasons. In the fall, winter, and spring, correlation coefficients 
are greater than or equal to 0.86. The average correlation 
coefficient among all station pairs for the fall, winter, or spring 
was approximately 0.93 for each season. However, in the summer, the 
correlation coefficient seldom exceeded 0.86. The average correlation 
coefficient for the summer for all station pairs was approximately 
0.84. The relatively high correlation coefficients in the fall, 
winter, and spring suggests that the insolation over the network had 
similar trends. The lower coefficients in the summer indicated that 
the summer data was more independent. 

The data were stratified into three classes in order to simplify 
analysis: the COASTAL class (those stations within 15 km of the 
coast); the INLAND class (those stations from 16 to 70 km from the 

coast); and the CLINTON class (stations more than 70 km from the 
coast). The global insolation for the COASTAL class was defined as 
the mean of the hourly global insolation at Onslow Beach, Sloop Point, 
and CFTI sites. For the INLAND class, it was defined as the mean of 
the hourly global insolation at Wallace and Ellis Airport sites. The 
CLINTON class, in this case, refers to the measurements made at 

Clinton, North Carolina. This station was initially chosen as a 
reference location because it was expected that the site would be 

independent of coastal influences. 
Seasonal mean differences between any two of the three coastal 

sites were computed for each hour. Statistical analysis indicated 
that the mean differences were not significantly different from zero. 
A similar analysis for the Wallace and Ellis Airport data· also showed 

17 
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TABLE 4. CORRELATION COEFFICIENTS CALCULATED USING THE 

HOURLY GLOBAL INSOLATION DATA FOR EACH STATION 
PAl R FOR EACH SEASON 

Onslow Sloop 
Site Beach Point CFTI Ellis Wallace Clinton 

Onslow 

~ Beach O,R6 0.82 0.84 0.81 0 7~ 

Sloop 
Point 0.95 0.88 0.83 0.84 0 R{. 

c::: 
LU 

CFTI 0.92 0.95 0.86 0.85 0.83 <:::' 
.::: 
:;E 

Ellis 0.92 0.94 0.93 0.90 0.85 
::::::> 
U'J 

Wallace 0.89 0.92 0.92 0.96 0.88 

Clinton 0.89 0.92 0.91 0.95 0.94 

SPRING 

Onslow Sloop 
Site Beach Point CFTI Ellis Wallace Clinton 

Onslow 
Beach 0.90 0.90 0.86 0.91 0.88 

Sloop 
Point 0.95 0.98 0.92 0.96 0.95 

c::: 
CFTI 0.94 0.96 0.93 

LU 
0.97 0.96 1-z 

Ellis 0.91 0.92 0.07 ~93 U.93 3: 

WallAce 0.95 0.94 0.93 0.92 ~ 0.97 

Clinton 0.91 I 0.91 0.91 0.90 0.95 ~ 
FALL 
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that the mean differences were not significant. Results of the 

analysis indicated that the development of the COASTAL and INLAND 

classes using combined data were justified. 

The normalized variance, D, was computed to quantify the 

variability of insolation across the network using data in the three 

defined classes for each season of the year. The parameter D was 
defined: 

- 1 
D - 12 

18 

L 
hr=7 

{(INLAND-CLINTON) 2 

hr 
+ (COASTAL-CLINTON) 2 }/CLINTON 

hr 

When the insolation across the network is uniform for a given day, D 

is zero. However, when there is a large variability, D will be large. 

The values of D in Table 5 are ranked from low values to the high 

values for each season. The summer has the most variability compared 

to the other seasons across 99% of the rank. The values of D in the 

spring are not significantly different from that in the fall or 

winter, which show the least variability, across the first 75% of the 

rank. In the remaining 25% of the rank, the D-values in the spring 

are more like those in the summer season, suggesting the possibility 

that those days in the spring may be influenced by the same phenomena 

that influences the summer season. 

The mean hourly differences of global insolation between the 

COASTAL and CLINTON classes and between the INLAND and CLINTON classes 

are shown for each season of the year in Figure 4. In each season, 

the COASTAL and CLINTON class differences are smal I and generally 

positive, and there is no apparent trend from season to season. 

On the other hand, large variations are noted in the hourly 

differences between the INLAND and CLINTON classes. In the summer, 

the differences are negative (inrlir.ating a depletion of radiation at 

the inland sites) and are greater than those found in the other 

seasons. The spring differences are also negative and are larger than 

those found in the fall or winter. In the fall, the trends in both 

curves are nearly identical indicating that all sites were influenced 

by the same phenomena. Winter differences are small throughout the 

day. These data indicated that the pri nci pa 1 differences occurr·i ng in 

the network are consistently between the COASTAL and INLAND classes. 
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TABLE 5. THE RANK DISTRIBUTION OF THE NORMALIZED 
VARIANCE D FOR EACH SEASON. THE LOWEST VALUE OF 
D HAS A RANK OF 1; AND THE HIGHEST, A RANK OF 81. 

Rank Winter Spring Summer Fall 

1 2.9 1.5 4.9 5.7 
11 8.5 9.1 34.3 26.4 
21 33.4 23.5 63.7 48.2 
31 63.9 72.0 136.5 74.0 
41 109.3 109.5 189.0 109.1 
51 151.3 178.6 294.1 224.0 
61 211.3 242.2 389.8 270.1 
71 310.7 529.3 615.9 415.4 
81 782.3 1,010.7 1,265.5 746.9 
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Figure 4. Mean hourly difference in global insolation between the Coastal 
and Clinton classes (solid line) and the Inland and Clinton 
classes (dashed line) for each season. 
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The mean hourly global insolation differences between the COASTAL 

and INLAND classes for each season are given in Table 6. In this case 

positive differences indicate a depletion of solar radiation at the 

inland sites. Systematic diurnal trends are noted in spring, summer 

and fall, but not in the winter. The winter diurnal pattern is 

reminescent of random noise. The maximum difference in the summer 

occurs at around 1400 EST and is the largest compared to all seasons. 

Spring maximum occurs at 1300 EST and the fall maximum at 1200 EST. 

The fact that the maximum occurs around mid-day suggests that the 

differences may be related to the avail.able solar insolation. The 

Students-t test rejected at the 0.5% level the hypothesis that the 

mean hourly differences were zero in the summer between 1100 and 1500 

EST, and at the 5.0% level, between 1000 and 1600 EST. In other 

seasons and particularly in the spring and fall, statistical 

significance at a low percentage level was not found in any time 

interval, but the hypothesis was rejected at the 1.0% level at 1300 

EST in the spring and_ winter. 

The hourly percentage difference between COASTAL and INLAND 

classes of global insolation relative to the COASTAL class is given in 

Table 7. Neglecting the values at low sun angle, the largest 

percentage depletion of global insolation at the inland sites (10.6%) 

occurs ·in the summer. The maximum perce11tage depletion at the inland 

sites in the winter is 8.2%. Though the winter period has the second 

largest percentage depletion of global insolation, it is associated 

with a diurnal difference pattern which does not have a systematic 

diurnal trend, suggesting that the value, though the difference is 

significant at the 1.0% level, may have a lower probability of 

recurrence. Of the seasons with diurnal patterns which were 

systematic, the spring season had the second l~rgest (5.G%) fullowed 

by the fall (4.3%). The average depletion of global insolation in the 

summer over all hours was approximately 4.9%, that in the spring was 

1.2%, and in the fall, 3.4%. 

Figure 5 shows the hourly trend of global insolation across the 

22 



TABLE 6. MEAN HOURLY GLOBAL INSOLATION DIFFERENCES BETWEEN THE COASTAL AND INLAND 
CLASSES FOR EACH SEASON AND THE RESULTS FOR EACH HOUR OF THE STUDEI"TS-T TEST 

Hour Spring Summer Fall Winter 

(EST) il* pt Ll* pt Ll* pt Ll* pt 

0700 -5.7 .138 1.1 .754 0.3 .768 
0800 9.4 .116 2.9 .670 6.3 .104 - 13.7 .0001 
0900 10.6 .184 17.3 .093 4.8 .517 3.7 .474 
1000 16.9 .149 31.2 .030 13.0 .214 7.4 .266 
1100 27.4 .059 44.6 .0022 21.8 .083 10.6 .257 

N 1200 33.3 .034 51.5 .0017 24.3 .027 3.0 .751 w 

1300 38.0 .006 54.8 .0013 16.9 .125 37.4 .0004 
1400 13.4 .292 78.4 .0001 14.0 .153 22.6 .013. 
1500 13.7 .203 48.6 .0031 7.5 .431 8.8 .221 
1600 12.9 .22 30.8 .041 2.1 .762 11.2 .030 
1700 -1.3 .86 9.1 .363 2.9 .340 2.6 .360 
1800 -1.7 .67 3.9 .433 3.6 .050 

"Ll-mean difference, watts/meter2 
tP-probability of exceeding t 
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TABLE 7. MEAN HOURLY PERCENT DIFFERENCE IN GLODAI,. INSOLATION 
BETWEEN THE COASTAL AND INLAND CLASSES FOR EACH SEASON 

Hour ·JI (EST) Spring Summer Fall Winter 

0700 -7.3 0.8 1.0 
0800 4.4 1.0 5.0 -5.5 
0900 2.8 3.7 1.8 2.7 
1000 3.2 5.1 3.2 2.8 
1100 4.3 6.1 4.3 2.9 
1200 4.7 6.5 4.3 0.6 
1300 5.5 6.9 3.0 8.2 
1400 2.1 10.6 ?..9 6.4 
1500 2.6 7.6 1.9 2.6 
1600 3.2 6.1 0.8 5.2 
1700 -0.5 2.7 2.5 3.1 
1800 - 1.6 2.2 10.1 10.1 
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Figure 5. The mean diurnal variation of the trend lines for 
global insolation for the COASTAL, INLAND, and CLINTON 
classes for each season. 
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three classes in each season. The figure shows that in the summer 
after 1000 EST, a local minimum develops at the INLAND class. The 
difference between the INLAND class and the other two classes reaches 
a maximum at 1400 EST. After 1400 EST, the differences diminish 
rapidly becoming insignificant after 1600 EST. In the period 1000 to 
1600 EST, the average depletion of global insolation at the INLAND 
class relative to the COASTAL class is 7.0%. 

A similar pattern is noted in the spring in the same time period. 
During the period 1000 to 1600 EST, there was an average 3. 7% 
depletion of global insolation at the INLAND class. In the fall, the 
pattern was noted during the period 1100 to 1500 EST with an average 
depletion of global insolation during that period of 3.3%. In the 
winter, no such pattern was noted. Though the differences in the fall 
and spring are not statistically significant, the similarity in trends 
with the summer trend suggests a real effect with a mechanism similar 
to that found in the summer but having less intensity. 

3.2 The Influence of The Sea Breeze Circulati6n On The Global Insolation 
The data presented in the previous section indicate a systematic 

diurnal trend characterized by a localized minimum in the global 
insolation at the inland sites relative to the coastal sites and to 
the Clinton site in the summer, and to a lesser extent in the spring 
and the fall. As indicated earlier, the sea breeze circulation is a 
nearly daily occurrence from late spring through the summer and 
through part of early fall in the North Carolina coastal region. This 
suggests the potential that cloud systems associated with the sea 
breeze may be influencing the global insolation received at the inland 
sites. This section describes the results of a study specifically 
designed to determine the influence of the sea breeze circulation on 
the global insolation. 

The sea breeze circulation is a circulation induced by the 
land-sea temperature difference. During the day, the land is heated 
more than the water due to differences in the specific heat of soil 
and water. The air over the land is heated through conduction and 
convection. Continuity demands that the rising air is replaced, 
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setting up a low level transport of air from the ocean to the land. 
The warm rising air over the land expands and sets up a localized zone 
of high pressure in the upper air. This produces accelerations in the 
the air aloft from the land to the water. The air over the water 
subsides. If the rising air over the land is moist, the potential 
exists to develop clouds. 

As the circulation develops, it generally moves further inland. 
The extent of the penetration of the low level air from the ocean, 
which is generally cooler and more moist, is controlled by the air-sea 
temperature difference and strength of the prevailing flow. When the 
boundary between the oceanic cool, moist air and the warm, drier air 
ov~1· the land (tin::! sea ureeze front) pctSses a ·location, the wind 
direction changes abruptly to a direction consistent with air coming 
from the sea, the humidity increases, and the temperature decreases. 
In the afternoon, terrestrial cooling decreases the temperature 
difference between the air and the sea and the driving mechanism no 
longer exists. At this time, the circulation and the cloudiness 
associated with the sea breeze dissipates. 

In order to identify the sea breeze, meteorological data from the 
National Weather Service Station in WilminQton, from the Ellis 
Airport, and from the Sloop Point and Clinton sites were examined for 
abrupt changes in the wind direction, for humidity increases, and for 
temperature decreases, that would signify the passage of the sea 
breeze front. Unfortunately, no systematic occurrence of the specific 
features associated with the passage of the sea breeze front could be 
identified in these meteorological data. The network needed to 
identify the sea breeze circulation requires significantly more 
observing stations then were used by or available to this study. A 

\ I 
I 

mesoscale wind, temperature, and humidity sampling network must be £ 

established to identify the sea breeze circulation. Because these 
kind of data were not available, the results of using the available 
meteorological data were fruitless. 

The Wilmington National Weather Service Station has a WSR-57 
weather radar which keeps a constant surveillance of 250 km radius 
about the city of Wilmington. Every five minutes, a 35 mm picture of 
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, the POI scope is taken. Those pictures were examined to identify the 

occurrence of sea breeze fronts by locating a line or group of 

convective cells generally thought to be indicative of that front. 

Examination of nine months of data did not reveal even a suggestion of 

the occurrence of the sea breeze. 

However, definite sea breeze characteristics were i dent ifi ed on 

32 days using GOES satellite data. The GOES satellite is a 

geosynchronous satellite positioned some 22,000 mi les away f r om the 

earth. A geosynchronous satellite has an orbital speed identical to 

the rotation of the earth at the equator. Under these circumstances, 

the subsatellite point, the position of the satellite relative to a 

point on the earth, remains constant in time and space. Therefore, 

the satellite is able to collect synoptic scale data in the same 

region at essentially the same satellite look angle. The GOES 

satellite collects visible images from radiation in the 0.55 to 0.70 

~m wavelength band and infrared images in the 10.5 to 12 . 6 ~m band . 

The re so luti on of the visible data is 0.8 km, and that for the 

infrared data is 10 km. This satellite provides infrared and visible 

images for a given region on a half-hourly basis. The visible imagery 

were used to determine the sea breeze front. 

In the imagery, air mass and sea breeze cumulus clouds were 

classified on the basis of the vertical extent as determined by their 

relative brightness and by the size of the convective cells. In most 

cases, cumulus convection over land appears as a pattern consisting of 

cumulus humulliS anrl the more vertically developed cumulus congestus. 

In the satellite imagery, sea breeze front was defined as the line 

between the inland cloudiness and this typically cloud-free area on 

the seaward side (Figure 6). Generally , the sea breeze front was 

found inland from the coast. Clouds along the sea breeze front had 

greater relative brightness in the visiule images which generally 

means they have either greatRr vertical depth or greater horizontal 

dimensions than the air mass cumulii found further inland from the sea 

breeze front. 

Diurnal variation of the sea breeze cloudiness was also depicted 

in the GOES imaoery. The cloudiness associated with the sea breeze 
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Figure 6. GOES visible image for 17 June 1978 showing thP line of demarcJtion 
(the sea-breeze front) between the inland cloudiness and relatively 
clear skies at the coast. 
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, front formed over the land somewhere between 0930 and 1000 EST near 

the coast. As the day progressed, the cloud cover seemed to increase 

in depth and horizontal extent, and the front moved further inland. 

Depending upon the circumstances, the line generally moved inland 

until about 1500 to 1600 EST in the afternoon. Thereafter, the line 

dissipated. 

The satellite imagery was the sole basis on which the sea breeze 

front and the cloudiness associated with the sea breeze front could be 

determined. Only 32 days clearly showed the sea breeze in the period 

May through September 1978. The following describes the analysis of 

the satellite data and the global insolation data collected during 

that period. 

3.2.1 Sea Breeze Characteristics 

Characteristics of·the sea breeze frontal passages were derived 

from the 32 sea breeze days. Sea breeze frontal passages were defined 

to occur when the seaward edge of the sea breeze cumulus cloud line 

passed over a given location and a clearing trend developed. The mean 

hour of sea breeze frontal passages relative to different locations in 

the area of the network is shown in Figure 7; and a summary of the 

time of sea breeze frontal passages and the number of occurrences for 

all six study sites is given in· Table 8. These data indicate that in 

only about 42% of the cases did a sea breeze frontal passage occur at 

the inland sites (Wallace and Ellis Airport). Frontal passages 

generally occurred between 1500 and 1600 hours at the inland sites 

which is about the time the sea breeze begins to dissipate. 

Based on the 32 cases available, the maximum number of sea breeze 

frontal passages occurred within a 10 km wide area, approximately 20 

km inland from the coast (Figure 8). Fewer frontal passages occurred 

closer to the coast due to frontal developn1~nL a few kilometers inland 

from the coast. These data indicate that the inland sites were 

located inland from the region of maximum sea breeze frontal activity 

and cloudiness associated with that frontal activity. Furthermore, 
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Figure 7. The spatial distribution over the network of the mean hour of sea 
breeze frontal passage based on the 32 days identified as sea breeze· 
days u~ing GOES data for the period May through September. 
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TABLE 8. SEA BREEZE FRONTAL PASSAGE TIMES AND NUMBER OF OCCURRENCES FOR SIX 
STUDY LOCATION SITES ORDERED IN INCREASING DISTANCE FROM THE COAST 

Pa·ssage Site ·Location 

time lEST) Onslow. Beach Sloop Point Cape Fear Ellis Wallace Clinton 

0600-1100 7 7 3 0 0 0 
1100-1400 11 13 16 6 3 0 
1400-1800 2 5 15 12 0 
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Figure o. Frequency of occurr2nce in days of sea breeze frontal ~assage over 

the network based on the 32 days identified as sea breeze days using 
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the data suggests that the inland sites experienced sea breeze frontal 

passage around the time when the sea breeze was in its dissipation 
stage. 

3.2.2 Sea Breeze Cloudiness Versus Global Insolation 

Maximum monthly values of global insolation for each daylight 

hour were determined for clear sky conditions from the available data 
base on sea breeze days as defined by the GOES imagery. These values 

* were used to produce a dimensionless quantity, Q , the ratio of the 

measured global insolation under a specific cloud amount to the clear 

sky global insolation for a given month and hour. The GOES imagery 

were used to determine cloud amounts. Cloud fields centered within a 

20 km radius of each study site were used to determine the cloud 

. amounts, a technique formulated by Avaste (1964). Estimates of the 
per·centage of cloud cover over each of the study sites were made using 

a transparency placed over the imagery. This transparency included 
reference points for positioning, observation points marking locations 

of each of the study sites, and a 20 km radii circle centered on each 

of the observation sites. Visual estimates were made of the cloud 

amount in tenths of sky cover within these circles. This was done for 

both air mass and sea breeze cumulus clouds. Hourly cloud cover data 
were calculated by averaging cloud amounts measured from two 

half-hourly images taken during a particular hour. 

A large number of cloud observations obtained during the late 
* afternoon period made possible the comparison of the quantity Q for 

sea breeze and air mass cumulus. There was a depletion of qlobal 

insolation by as much as 5 percent at locations under sea breeze 

cumulus relative to locations under air mass cumulus for cloud amounts 

ranging from 0.1 to 0.7 (Figure 9). Insufficient data prevented 
* comparisons for cloud amounts greater than 0. 7. The difference in Q 

for the two types of cumulus clouds are attributed to the greater 

vertical extent and horizontal dimensions of the sea breeze cumulus. 
* The value of Q associated with a constant amount of sea breeze 

cumulus cloud cover decreases with time of day. Increasing thickness 

of individual clouds in a sea breeze convergence zone with time of day 
* resulted in the reduction of Q from 0.858 in the late morninq and 
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midday hours to 0.763 during the late afternoon hours for a less than 

0.2 sky cover. Air mass cumulus clouds exhibit a smaller diurnal 

increase in vertical extent for small cloud amounts. The diurnal 

change in solar elevation angle along with small increases in cloud 

thickness for air mass cumulus clouds with less than 0.2 sky cover 
* produces a corresponding diurnal change in Q from 0.897 in the late 

morning and midday hours to 0.807 in the late afternoon hours. 

3.2.3 Global Insolation and Sea Breeze Frontal Passages 

Sea breeze frontal passage was usually characterized by a marked 

decrease in cloud cover and an increase in global insolation at the 

sites behind the front. Locations behind the sea breeze fronts 
* consistently exhibit larger Q values than those sites ahead of the 

* front during the same hour of the day (Figure 10). The values of Q 
observed ahead of .the front range from 0. 886 to 0. 622, and that bell'i nd 

* the front, from 0.923 to 0.699. The difference between Q values 

ahead of and behind the sea breeze front increased with time of day 
* after the midday period. This spatial differe·nce in Q increases from 

0.043 at 1400 EST to 0.105 at 1700 EST as a result of temporal 
increases in cumulus cloud amounts and in vertical extent of the 

cloudiness ahead of the front. 
Global insolation values from the six site were distributed into 

three catgories. The coastal category were those values obtained when 

the sea breeze front was inland of the measuring site. The frontal 
category were those values obtained when the measuring site was 

directly influenced by the sea breeze frontal zone. The inland 

category included those values obtained from measuring sites which had 

not yet experienced sea breeze frontal passages. A subset of 14 of 

the 32 days were chosen which included days in which all three 

catgorie~ were present. For each of these selected days, the mean 

global insolation was computed for each of the three categories and 

for three different time periods (0600 to 1100 EST, 1100 to 1400 EST, 

and 1400 to 1800 EST). Values of the global insolation for the three 

categories were then summarized in the form of trend lines for each of 

the three time periods. Mean global insolation gradients among the 
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three categories were determined using a 5% threshold value. Nine 

classifications of trend lines are possible. The trend analysis 

results are summarized in Table 9. 

The major trend occurring during the period 0600 to 1100 EST was 

classification I, occurring in approximately 60% of the cases. 

Classification I indicates less than 5% difference in the mean global 

insolation among the three categories. Between 1100 and 1400 EST, 

classification VI was most prevalent, occurring 43% of the time; and 

classification I also occurred in 29% of the cases. Classification VI 

is characterized by having lower levels of global insolation at the 

frontal sites. Classification VI occurs as a res~lt of increased 

cloud cover with greater vertical extent along the sea breeze 

convergence zone. Classifications II and VI occurred most often (29% 
of the time) during the period 1400 to 1800 EST, with trend 

classification IV occurring 21% of the time. Trend cldSSifkations II 
and VI represent cases when the sea breeze front passes frontal sites 

relatively late in the day. In those cases when classification IV 

developed in the period 1400 to 1800 EST, the sea breeze front had 

passed a majority of the sites in the frontal category, and the 

frontal cloudiness remained close enough to those locations to reduce 

the global insolation under lower solar elevations. 

3.2.4 Diurnal Variations of Global Insolation on Sea Breeze Days 
The diurnal variation of the global insolation was examined on 

days when the sea breeze was definitely identified ir1 the summer 

season (June, July, and August). This was done in order to compare 

diurnal trends established in th·is study wit1·1 tl1e summer seasonal 

trends discuss~d in the previous section. Of the 32 sea breeze days 

identified using the GOES ~atcllite data 1 24 occurred during the 

summer season. The mean hourly differences between the three 

previously defined classes-COASTAL, INLAND, and CLINTON-are given 1n 

Table 10. Also included is the percentage difference relative to the 

COASTAL class in the case of the COASTAL and INLAND class differences 

and the COASTAL and CLINTON class differences, and relative to the 

CLINTON class in the case of the CLINTON and INLAND class differences. 
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TABLE 9. TREIND CLASSIFICATIONS OF GLOBAL INSOLATION ACROSS A SEA BREEZE FRONT AND THE FREQUENCY 
OF OCCURRENCE OF EACH TREND CLASSIFICATION BASED ON THE 14 DAYS THE SEA BREEZE WAS IDENTIFIED 
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TABLE 10. MEAN HOURLY DIFFERENCES (il) IN GLOBAL 11\JSOLATION 
(WATTS/METER2) AND PERCENT DIFFERENCES(%~) rOR TI=IE 
24 DAYS IN THE SUMMER WHEN THE SEA BREEZE WAS IDENTIFIED 

COASTAL minus COASTAL minus CLINTON minus 
CLINTON classes INLAND classes INLAND classes ' I 

Hour -...... ~ 

(EST) A %Ll Ll %Ll Ll %Ll 

0700 16.8 11.9 3.6 2.6 -9.4 -7.3 
0800 21.7 6.6 5.3 1.6 - 16.1 -5.3 
0900 20.3 3.9 2.8 3.9 - 17.4 -3.5 ~ 
1000 14.3 2.0 9.1 2.0 -5.3 -0.7 
1100 -19.2 -2.4 22.5 2.8 41.6 3.1 
1200 - 15.9 -1.7 40.1 4.5 57.8 6.4 

1300 6.5 0.7 60.4 6.8 42.8 4.9 
1400 7.0 0.8 85.0 '10.2 75.0 9.2 t· 1500 15.8 2.1 49.1 6.8 24.6 4.2 
1600 59.2 10.4 65.3 11.4 6.0 1.2 

~~ 1700 32.4 8.2 46.9 11.9 14.5 4.0 
1800 16.1 7.7 16.6 7.8 0.4 0.3 
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The data indicate that there is a systematic diurnal trend in the 

COASTAL and INLAND class differences similar to that found in the 

summer season discussed earlier in this section. The maximum 

difference occurred at 1400 EST; and the maximum percentage difference 

was at 1700 EST. The data indicated that the period of 1600 EST 

through 1800 EST have relatively high percentage differences. These 

values, to some respect, are influenced by the low sun angle. 

Overall, there appeared to be approximately a 6.0% depletion of global 

insolation at the inland sites. 

A somewhat similar pattern was noted in the CLINTON and INLAND 

class differences in global insolation except that the high percentage 

differences noted late in the day were not apparent in these data. 

Although the COASTAL and CLINTON class differences do not show a 

systematic diurnal pattern, they do indicate large percentage 

differences in the period·1600 through 1800 EST. The data indicate 

that the phenomena causing large percentage differences in the period 

1600 through 1800 EST was affecting the inland sites and Clinton 

producing a relatively large depletion of glob~l insolation relative 

to the coastal sites. 

The percent differences between the COASTAL and INLAND classes 

for the 24 summer sea breeze days and the percent difference between 

the COASTAL and INLAND classes for the remaining summer days are given 

in Table 11. Both data sets indicate a similar diurnal pattern. The 

COASTAL and INLAND class differences in global insolation (not the 

percent difference) were a maximum in both data sets at 1400 EST. 

However, the data set in which definite sea breeze characteristics 

were identified has the persistence of high percentage differences 

between 1600 and 1800 EST which does not occur in the remaining data. 

The percentage difference in the period 1000 to 1200 EST is about 

twice as large in the data set containing all the other summer days 

than that for the definite sea breeze days. 

Figure 11 shows the diurnal variation of the trend lines for the 

COASTAL, INLAND, and CLINTON classes for those days when definite sea 

breeze characteristics were identified and for all other summer days. 

In the case where a definite sea breeze characteristics were 
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TABLE 11. MEAN HOURLY PERCENT DIFFERENCE IN GLOBAL 
INSOL.ATION BETWEEN THE COASTAL AND I~ILAND 
CLASSES FOR THE 24 DAYS IN fHE SUMi\liER WHEN 
THE SEABREEZE WAS IDENTIFIED(%~) AND FOR 
ALL THE REMAINING SUMMER DAYS (%~R) 

Hour 
(EST) %~ %~R 

0700 2.6 0.0 
0800 1.6 0.0 
0900 3.9 ·o.5 
1000 2.0 6.7 
1100 2.8 7.6 
1200 4.5 7.4 
1300 6.8 6.8 
1400 10.2 10.6 
1500 6.8 8.0 
1800 11.4 3.0 

1700 11.9 - 1.7 
1800 7.8 -0.6 
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noted, a specific trend of depletion of global insolation at the 

inland ~ites begins at 1100 EST and persists to 1700 EST. During that 

period the average depletion of global insolation for the INLAND class 

relative to the COASTAL class was approximately 7.8%. On the other 

hand, the data set containing all other summer days indicate a 

depletion of global insolation for the INLAND class in the period 1000 

through 1600 EST, a circumstance that is similar to that observed in 

the mean summer season data. The average depletion of global 

insolation for the INLAND class relative to the COASTAL class in the 

period 1000 through 1600 EST was 7.2% for the data set containing all 

other summer days. 

The frequency distribution for the global insolation for the 24 

definite sea breeze days were compared with that for the remaining 

summer days across the COASTAL, INLAND, and CLINTON classes. For each 

class, the Chi-squared test showed that two distributior1s have 

statistically different distributions. There is a higher hourly mean 

for the global insolation throughout the day for the definite sea 

breeze days; and 22 out of the 24 days are included in the first half 

of the rank of the D-values in Table 5, those values having the least 

variability across the network. These three factors indicate that the 

definite sea breeze days did not characterize the summer season. This 

may be due, in part, to the fact that the sea breeze was better 

defined which may be a result of the absence of high clouds, which, in 

turn, permitted the identi.fication of the sea breeze using GOES data. 

44 

I 



4.0 Direct Insolation Measurements in the Coastal-Inland Zone 

Direct insolation data were obtained at the Clinton and Sloop 

Point sites only. The mean hourly direct normal insolation for each 

season is shown in Figure 12. The differences in the direct normal 

insolation between the Sloop Point and Clinton site and the percentage 

difference relative to the Clinton site are given in Table 12. There 

is a marked depletion of direct normal insolation at the Sloop Point 

site relative to the Clinton site in the fall and spring. The average 

percent depletion over the entire daylight hours is 20.5% in the 

spring (if only the period 1000 to 1600 EST is considered when the 

solar elevation angle is high, the average depletion is 25.1% in the 

spring), and 'is 23.2% in the fall (the average depletion in the hours 

1000 to 1600 EST is 28.3% in the fall). 

In the winter and summer, there was, on the average, a small 

depletion of direct normal insolation at the Clinton site relative to 

the Sloop Point site. In the winter, a systematic diurnal trend in 

the difference in the direct normal insolation data was not found. 

Large percentage differences were noted at sunrise and at sunset. In 

the period with high sun angle (1000 hrs to 1600 EST), the average 

depletion of direct normal insolation amounted to 3.4%. In the 

summer, a systematic diurnal trend was noted in the hours 0900 to 1600 

EST. Large percent differences were once again noted at the hours 

around sunrise and sunset. The average depletion of direct normal 

insolation at the Clinton site in the summer and in the period 1000 to 

1600 EST was 7.9%. The Students-t test indicated that in the winter 

and summer the differences in direct normal insolation were not 

significant at the 1% level. In the summer, the percent difference 

found in direct normal insolation is comparable to the percent 

difference in the global insolation, but the percent difference in 

direct normal insolation is not statistically significant, whereas it 

is significant for the global insolation. 

The monthly mean percent difference in direct normal insolation 

between Clinton and Sloop Point relative to the Clinton site is 
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TABLE 12. MEAN HOURLY DIFFERENCE(~) AND PERCENT DIFFERENCE(%~) IN DIRECT NORMAL INSOLATION 
BETWEEN SLOOP POINT AND CLINTON FOR EACH SEASON. DIFFERENCES ARE IN WATTS/METER2 

Hour Spring Summer Fall Winter 

(EST) ~ %~ ~ %~ ~ %~ ~ %~ 

0700 6.8 6.3 86.1 77.7 - 1.9 -5.9 31.0 18.9 
0800 -31.8 - 11.9 28.3 10.7 -10.6 -6.6 33.3 47.8 
0900 -63.1 -17.0 5.6 1.6 -57.5 -19.5 66.9 27.2 
1000 -106.2 -23.3 42.2 10.6 -119.4 -30.0 10.0 2.7 

.p. 
1100 -120.8 -25.3 29.1 6.6 -112.7 -27.5 -15.8 -3.6 -...:! 

1200 -116.6 -25.6 26.4 5.8 -144.4 -33.5 -17.6 -3.6 

1300 -124.3 -27.1 37.7 8.9 -111.1 -25.7 20.0 3.9 
1400 -106.6 -25.2 40.0 10.0 -137.2 -32.0 31.7 6.4 
1500 -84.5 -22.6 51.4 13.1 -89.4 -24.4 49.7 11.0 
1600 -97.6 -26.7 1.4 0.4 -78.1 -25.2 27.9 6.9 
1700 -78.8 -25.7 -33.6 -12.0 -35.0 -17.9 -11.5 - 4.6 

1800 -40.2 -21.7 -20.3 - 11.1 - 15.0 -30.0 3.3 11.0 



given in Table 13. These data indicate that the large average 

depletion in the spring and fall seasons are brought about by affects 

occurring in two of the three months representing each season. In the 

spring, the months are March and April; and in the fall, they are 

October and November. Large negative percent difference in August and 

the large positive percent difference in September are biased by the 

fact that data were available for only 34% and 25% of the days in the 

month, respectively, due to instrument difficulties (see Table 3). In 

October, data were only available for 40% of the days which may also 

bias the results in that month. 

The seasonally averaged ratio between the direct normal 

insolation and the global insolation w~r·l:! computed Jnd comp::~r~->d with 

seasonal estimates of the ratio for locations in other coastal zones 

from data prepared by Boes et al (1978). The data in Table 14 are 

grouped according to sites which are near the coast and those wt1ich 

are approximately 40 km or greatei from the coast. It is noted that 

both in the spring and in the fall, the Sloop Point ~ite has a lower 

ratio than any of the other coastal sites. The average difference in 

the spring is approximately 0.17, and in the fall, 0.47. The Clinton 

site has a ratio which compares re~sonable well with the ratios 

determined for other inland sites. 

In the summer, the Sloop Point site has a ratio that is lower 

than all the other coastal sites with the exception of Miami. The 

ratio is, 0.04 less than that computed for Charleston, South Carolina 

and 0.16 less than that at Cape Hatteras, North Carolina both of which 

are less than two hundred miles from Sloop Point. The ratio at the 

Clinton site is cnnsiderably lower than that in either Brownsville or 

Lake Charles in the ~ummer·. The average differen~P is 0.17. 

In the winter, the Sloop Point site has a value which, in the 

average, compares well with the other sites. rhe ClinLun site, 

however, has a value that is 0.21 greater than that at the other 

sites, but is comparable to the coastal sites. 
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TABLE 13. MEAN MONTHLY PERCENT DIFFERENCE {%6) IN DIRECT 
. NORMAL INSOLATION BETWEEN SLOOP POINT AND CLINTOI\t 

Month %6 Month %6 

Jan 7.2 July. 1.0 
Feb -3.1 Aug -19.0 
Mar -30.4 Sept 24.0 
Apr -24.4 Oct -51.9 
May -1.0 Nov -47.4 
June 4.2 Dec 9.6 
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TABLE 14. MEAN SEASONAL RATIOS OF THE DIRECT NORMAL 
II\ISOLATION TO THE TOTAL HORIZONTAL INSOLATION 
(GLOBAL INSOLATION) CALCULATED FROM OBSERVED 
DATA AT SLOOP POINT AND CLINTON AND ESTIMATED 
AT OTHER COASTAL AND INLAND SITES FROM BOES 
ET AL'S (1978) DATA 

Location Spring Summer Fall Winter I. 
Sloop Point 0.68 0.67 0.55 1.26 

Appalachacola 0.88 0.78 1.07 1.14 

Miami 0.76 0.64 0.85 1.08 

Boston 0.86 0.79 1. 11 1.29 
Cape Hatteras 0.91 0.83 1.08 1.29 

Charleston 0.82 0.71 1.00 1.19 

Clinton 0.76 0.64 1.06 1.24 
Brownsville 0.78 0.87 1.00 1.03 

Lake Charles 0.76 0.75 0.97 1.03 

. ._... 
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5.0 Summary and Conclusions 

The global insolation data indicated greater variability over the 

network during the summer season. The summer variability was 

characterized by systematic diurnal differences in global insolation 

between the inland sites and the coastal sites. The differences were 

found to be statistically significant at the 0.5% level in the summer 

in the pri nc i pa 1 hours of the day, i.e. , 1100 to 1500 EST. · The 

average depletion at the inland sites over the day amounted to 4.9% of 

the global insolation relative to the coastal sites. However, the 

most significant depletion occurred between 1000 and 1600 EST and 

amounted to an average of 7.0%. The maximum depletion (10.6%) 

occurred at 1400 EST. 

A systematic diurnal depletion of global insolation at the inland 

site was also noted in the spring and fall. However, the differences 

in those seasons were not·statistically significant at the 5% level 

for most hours in the day. A minimum in the global insolation was 

noted at the inland site relative to the coastal sites and the Clinton 

site during the period 1000 to 1600 EST in the. spring with an average 

depletion over that period of approximately 3. 7%. The maximum 

depletion occurred at 1300 EST and was 5.5%. In the fall, the minimum 

occurred in the period 1100 to 1500 EST with an average depletion over 

that period of 3.3%. The maximum depletion was 4.3% at 1200 EST. 

Though the differences in the spring and fall were not statistically 

significant, the fact that the diurnal trends were similar to that in 

the summer suggest that these seasons may also be affected by the same 

phenumena i nfl uenci ng the summer. No systematic di urn a 1 trends of 

depletion of global insolation was noted at the inland site or at any 

site in the winter. 

GOES satellite data were used to identify 32 days in the period 

May through September 1978 in which there was a definite occurrence of 

the sea breeze in the North Carolina coastal regions. The sea breeze 

front was identified in the GOES imagery as a line separating a zone 
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of cloudiness on the inland side from a zone of relatively clear skies 

on the coastal side. Analysis of the global insolation data on those 

days indicated that the sites behind the front consistently receive 

more global insolation than those ahead of the front by 5 percent 

irrespective of the cloud amount. Furthermore, the depletion of 

global insolation by the cloudiness associated with the sea breeze 

fronts was more significant by 5 percent than the depletion by air 

mass cumulus clouds. 

Of the 32 days identified as having definite sea breeze 

characteristics, 24 were in the summertime. Global insolation dala on 

the 24 summer days showed a similar diurnal pattern as found in the 

summer season. There were, however, some cllaT'acteri s tic differences. 

A definite trend of depletion of global insolation at the inland sites 

was noted in the period 1100 to 1700 EST in the average of the 24 

days. A similar pattern Was noted in the summer season and in the 

data set containing all the remaining summer days which sea breeze 

characteristics could not be identified, in the period 1000 to 1600 

EST. In the respective time periods, 7.8% depletion of global 

insolation was noted on the definite sea breeze days, 7.2% for the 

data set noted as all .other summer days, and 7.0% for the summer 

season. Furthermore, there was a depletion of global insolation at 

the Clinton site after 1600 EST in the average of the 24 definite sea 

breeze days. This effect was not noted in the data set containing all 

the other summer days or the summer season data. The sea breeze 

circulation most probably exists ever-y day during the summer. The 24 

days identified in the satellite data which had definite sea breeze 

characteristics were probably days when the sea breeze circulation was 

v~ry intPn~P, which is supported by the persistance of the sea breeze 

lute i 11 Llui! day and by P.vi dcnce that the ser~ hreeze may have even 

affected the Clinton site. It is expected that only very intense sea 

breeze circulations would penetrate as far as 100 km inland. The 

intense s~?a hreeze may be due to development of a large land-sea 
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temperature difference because there was no middle or high cloud 

cover. Under those conditions the satellite could detect the sea 

breeze and the solar insolation would reach the ground with little or 

no scattering. 

Over the 24 days in the summe~ in which definite sea breeze 

characteristics were identified, the patterns and trends were 

qualitatively similar to those in the summer season. This would 

sugge~t that the summer seasonal pattern was governed by the sea 

breeze circulation. The sea breeze circulation most probably existed 

on many of the summer days in which definite sea breeze 

characteristics could not be identified because the sea breeze effects 

were subtle compared to the other localized effects. Sea breeze 

circulations of little intensity are most often due to small land-sea 

temperature differences. Middle and high cloudiness (e:g., cirrus 

overcast) can reduce the land-sea temperature difference by impeding 

the solar insolation from reaching the ground. Furthermore, on those 

days when the sea breeze co.ul d not be i dent ifi ed, the maxi mum 

intensity of the sea breeze circulation on a diurnal basis may, in 

many circumstances, have been reached earlier in the day. This would 

explain the rather high percentage differences found in the period 

1000 to 1200 EST in the data set noted as all other summer days 

compared to the data set in which definite sea breeze characteristics 

were identified. 

The inland sites used in this study did not always fall within 

the realm of the maximum cloud activity associated with the sea breeze 

front. The ~nalysis of the definite sea breeze days indicated that 

the maximum frontal activity occurred in approximately a 10 km band 

centered about 20 km from the coast. Furthermore, frontal passage at 

the inland sites occurred around 1500 to 1600 EST, a time when the sea 

breeze normally begins to dissipate. This would suggest that the 

depletion of global insolation experienced at the inland sites may not 

be the maximum amount of depletion associated with the sea breeze 

effect. 

53 



The direct normal insolation data indicated a depletion of direct 

normal insolation at the coast (the Sloop Point site) relative to a 

far inland site (the Clinton site) in the spring and fall. The 

depletion amounted to 20.5% in the spring and 23.2% in the fall. The 

depletion of direct normal insolation was most pronounced in March and 

April, and in the fall, in October and November. No statistically 

significant differences in the direct normal insolation between the 

coastal and inland sites specified above were noted in the summer and 

winter. 

Comparisons of the ratio of the direct normal insolation to the 

global insolation calculated using the Sloop Point data and data 

prepared by Boes et al (1978) at other coastal ~iLes indicated that 

the ratios at Sloop Point were smaller than those estimated for other 

coastal sites in the spring and fall seasons. The ratio calculated 

using the Clinton data compared reasonably well with the ratio 

estimated for other inland sites in the spring and fall; and was 

smaller in the summer season and larger in the winter. 

Examination of meteorological and satellite data revealed no 

mechanism which could be responsible for the marked depletion in the 

spring and fa·1·1. FuiGthermor-e, no significant statistic:.1l differences 

were noted in the global insolation data between Sloop Point and 

Clinton in the spring and fall; i.e., the diffu~e ra.diat.ion rn<;~de up 

for the loss in the direct normal insolation. This suggests that 

aerosols, water vapor, or thin cirrus may be cause for the loss. To 

date, no adequate explanation for the cause of the marked depletion of 

direct norrnal insolation in the spring and fan have been determined. 
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6.0 Topics For Further Research 

The results of this study indicate that ther.e is a direct effect 

of the s~a breeze circulation on the depletion of global insolation 

inland from the coast. Though, a magnitude effect was determined from 

this study, the magnitude effect was most probably not the maximum 

effect of the sea breeze circulation, because the inland sites were 

not located in the region of maximum sea breeze frontal activity. 

Limited data analysis indicated that the sea breeze activity off the 

North Carolina coast occurred approximately 20 km inland. The inland 

sites in this study were located approximately 40 to 50 km inland. 

Because of the potential application of solar energy in coastal 

regions, it is necessary to determine the maximum effect of the sea 

breeze circulation on the depletion of global insolation. In order to 

accomplish this, a high resolution study should be 'performed along the 

li~e from the coast approximately 100 km inland. Stations measuring 

global insolations should be located approximately 5 to 10 km apart. 

Since this study indicated that the most significant (i.e., the 

statistically significant) depletions of global insolations would take 

place in the summer time in the North Carolina coastal region, high 

resolution study should only be performed during that season. 

Satellite data were used to identify the regions of sea breeze 

frontal activity. Given the analysis of the estimated frequency of 

occurrence of sea breeze circulation from satellite data, the results 

of this study can be used to estimate the depletion of global 

insolation as a result of sea breeze cloud effects. Of course, better 

estimates cn11lrl be accomplished if high resolution estimates of the 

depletion of global insolation were available. However, before such a 

technique should be placed in an applied mode, it should be tested. 

This test could be accomplished by determining a specific region, 

performing the methodology described above, making estimates of 

depletion associated with sea breeze cloud effects, and setting up a 

field program in the region to determine tl1e accuracy of the 

estimates. 



A more than 20% depletion of direct normal insolation at the 

coastal site was noted in the spring and fall. No physical 

explanation could be made on the basis of availabl~ data. Because of 

the potential effect this depletion can have on concentrated solar 

systems, it is necessary to find the reason for this depletion. 

Studies should be performed in which a very detailed assessment of the 

meteorology at the coastal sites and inland sites should be made while 

direct normal insolation measurements are taken during the fall and 

spring seasons. This should include high resolution measurements of 

wind, temperature, pressure, turbidity and dew point in the region of 

interest; temporal assessment of the cloud cover using all sky 

cameras; measurements of the land and sea temperature difference on a 

diurnal basis; and the use of applicable satellite data. It is only 

through a high temporal and spatial resolution study that the 

mechanism which produces the depletion of direct normal insulation in 

the spring and fall at the coast can be determined. 
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;.:;:ESEP..RCH TRIANGLE INSTITUTE 
?OST OFFICE BOX 12194 

R E S E A R C H T R I A N G L E P A R K, N 0 R T H C A R 0 L I N A 2 1 7 0 9 

'=NERGY AND ENVIROf\J;VlENTA.L RESeARCH DIVISION 

COASTAL-INLAND 

SOLAR· RADIATION DIFFERENCE STUDY 

OBJECTIVES 

o Collect a year sample of hourly solar radiation and 
meteorological data in southeastern North Carolina. 

o Analyze those data for differences of direct, diffuse, a1d 
UV radiation between coastal and inland ar·eas a.t the sea. 
breeze scale. 

o Develop methodologies to translate t~e results to 
other coastal locations. 

(919) 541·601)0 F R 0 M RALEIGH~o DURHAM AND CHAPEL HILL 



INSTRUf.'lENTS 

To get high quality data, we have purchased the highest quality 
instruments available. However, these instruments are no better than the 
care they are given. Although you have limited experience with these types 

-of instruments, I know you will give them good care. 

"PRINCIPLES OF OPERATION 

The sunshine, directly from the sun, the sunlight scattered by the air, 

and the clouds and the trees, produce a very small electric current in the 
instrument. That current is transmitted to the counter which amplifies the 
current and counts the energy~ Every hour, the printer, the time and 
accumulated counts are printed on the folding tape. 

The process is rather simple, but, things can, and do, go wrong. 
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PRECISION SPECTRAL PYRANOMETER (PSP) 

YOUR RESPONSIBILITIES 

1. CLEAN THE GLASS DOME DAILY 

Wash the dome with the alcohol and water mixture. 
Wipe the dome with the tissues provided. 

2. CHECK THE DESSICANT (BLUE CRYSTALS) 

The crystals should be a bright-dark blue. 
They absorb moisture to prevent water condensing on the inside ot the 
dome. As they turn p1 nk, ca II K 11. 

3. CHECK THE BUBBLE LEVEL 

The bubble should be inside the small circle. 
Slowly adjust the thre~ thumb screws if leveling is needed. 

4. RECORD THE TIME YOU DID THESE CHORES 

Press the PRINT button on the printer. 
The current time (hours and minutes since midnight) and counts 
should be printed. THIS IS IMPORTANT, IT IS OUR RECORD OF YOUR WORK 
Initial the printer tape and date it. If there has been even a very 
brief power failure, the clock in the printer will indicate 99:99. It 
must be reset to the present time. Follow the instructions provided. 

5. RECORD YOUR WORK IN THE DAILY LOG 

Add any comments you may wish to make. 
Use more than one 1 i ne if you wish. 

6. RETURN THE DATA 

On the first and fifteenth of each month, return your DAILY LOG 
and the printed tapes to RTI in the envelope provided. 

7. PRORLEt~S (?) 

If you have a problem or suspect a problem with the equ·iJJIIIent, ca II 
Dr. Walter D. Bach, Jr. 
Research Triangle Institute . 
(919) 541-5855---COLLECT or (919) 489-8781 (Weekends) 
Research TrianglP. Pnrk, N. C. 27709 
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ULTRAVIOLET R/I.DIOHETER 

YOUR RESPONSTRTT TTIES 

(Same as with the PSP) 
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SETTING THE CLOCK 
The clock may be se t to any desired t im e by us ing the 

fol low ing procedure : 

1. Insert the finge r into the to p pa rt o f the fro nt pan el 

bezel hole and pull the door open. 

2 . Locate the clock switche s in the uppe r righ t hand 

co rner. (See Figure 2) 

3. Turn th e pow er off t hen turn on agai n. 

4 . Depress the fron t pa nel PRIN T button. The p rint­

out wil l ind icate ~9 : 99 . 

5. Move the TENS / U N ITS swi tch to the UNITS posi­

t ion . (See Figure 6) 

tens 

@@@) 
hrs mm units 

CLOCK 

Figure 6 

Clock Switches 

6 . Depress the M IN but ton once to rese t the clock to 

00:00. Depress the MIN butt on on e tim e for each 

d igit des ired in the minutes column. 

NOTE: If the MIN button is ciP. pressed w hen the 

minl.ltes column is pr inting the number nine (9) . 

the num ber wi ll change to zero (0) and the lens­

of-m inutes col umn w ill adva nce by on e ( 1 ). 

7. Depress the front panel PRINT button to chec k 
printout. 

8 . Move the TEN S/ UNITS switch to the TENS posi­

tion. 

9 . Depress the MIN butto n one time for ea ch d igit 

desired in the tens-of-minutes colum n. 

NOTE: If the M IN button is depressed w hen the 

tens -of-m inute s column is print ing the number six 

(6). the number w ill chan ge to ze ro (0 ) and the 

hours co lumn will adva nce by one ( 1 ). 

1 0 . Depre ss the front pane l PRIN T but ton to check 

p rintout. 

11 . Move the TENS/ U N ITS sw itch to UN ITS posi t ion. 

12. n P[l rPss the HRS button one t1 me fo r eac h dig 1t 

desi red in the hours co lumn. 

NOTE: It the H RS but to n is depressed w he n the 

hours co lum n is prin t ing the num be r .nine (9 ). the 

number wi ll ch ange to zero (0) and the tens -o f­

hou rs co lumn w ill advance by one ( 1) EXCEPT 

whe n the tens -o f-hours colum n co ntains the 

number lw u (2 ) and the hours co lumn r.n nt ai ns 

the number three (3). de press ing the HR S wi ll 

Ll1e 11 ,ese t bo th the 2 and thP :1 to zero . 

13 . Depress th e front pan el PRIN T butt on to check 

pri ntout. 

14. Move the TENS/ U NI TS switc h to the TEN S posi ­

ti on. 

15. Depress the HRS butt on one t ime fo r each d1g 1t 

de'3i rP.ci in the tens -of-hours colu mn. 

16. Depress the front p<'l o1el PR INT bu tton to check 

t ime sett ing on print. 
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NORMAL INCIDENCE PYRHELIOMETER (NIP) 
AND 

SOLAR TRACER UNIT 

YOUR RESPONSIBILITIES 

l . CLEAN THE OPENING DAILY 
Wash the opening with the alcohol and water mixture. 
Wipe with the tissues provided. 

2. UNWIND THE LEAD WIRE DAILY 

The wire leading from the NIP to the tntegrator unit will wrap around 
the tracker. Unplug the wire from the NIP, pushing the connector in 
slightly then turning. Unwrap the wire from the tracker. Replace the 
plug in the socket. 

3. CHECK THE BUBBLE LEVEL 

The bubble should be in the center of the small circle. Adjust the 
leading screws as necessa~y. 

4. CHECK THE ALIGNMENT (requires direct sunlight) 

The sunlight should be on the white disk with the black center dot at 
the rear of the NIP. 

(a) The elevation angle, or-declination, is adjusted by loosening the 
clamping hand screw in the 11 U11 block, adjusting the angle (between 
+23° to -23°) for the right date, and retightening the hand screw. 

(b) If there has been a power failure, loosen the three thumb screws 
under the instrument support plate, rotate the instrument until 
the sun's image lines up on the black center dot, tighten the 
thumb screws. 

5. REI.ORD THE TlM~ AND YOUR WORK 

A Table of Solar Declination is on the next page. 
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EPHEMERIS OF THE SUN 1 

All data are for o• Grecm\;ch Civil Time in the year 1950. Variations of these data from 
year to year are negligible for most meteorological purposes, the largest variation occurs 
through the 4-year leap-year· cycle. The year 1950 was selected to represent a mean condition 
in this cycle. 

The declination oi the sun is its angular distance. north ( +) or south (-) of the celestial 
equator. 

The longilt1de of the sun is the angular distance of the meridian of sun from ·the vernal 
equinox (mean equinox of 1950.0) measured eastward along the ecliptic. 

The eq~tatio11 of tim£' (apparent- mean) is the correction to be applied to mean solar time 
in order to obtain apparent (true) solar time. 

The radius vector oi the earth is the distance from the center of the earth to the. center of 
the sun expressed in terms of the length of the semimajor axis of the earth's orbit. 

'U. S. Naval Observatory, The American ephemeris and nautical almanac for the year 19 50, Washin~rton, 
1948. 

EPHEMERIS OF THE SUN 

Decli- Longi- EQuation Radiu• Date Dedi· Longi· Equation Radius 
Date nation tude Qf time ..,.,.rtnr natiUal tude of time vector 

m. s. m. s. 

Jan. 1 -23 4 280 1 -3 14 0.98.124 Feb; 1 17 19 Jll 34 =l.l .34 0.98533 
s 2~ 42 284 5 5 6 .98324 5 ](i io J!S 37 14 2 .98593 
9 22 !J ~88 lU 6 50 .98333 9 14 55 319 40 14 17 .98662 

13 2! 37 292 14 8 27 .98352 13 13 37 323 43 14 20 .98738 
17 20 54 296 19 9 54 .98378 17 . 12 15 327 46 14 10 .98819 
21 20 5 300 23 11 10 .98410 21 10 50 331 48 13 so .98903 
25 19 9 304 27 12 14 .98448 25 9 23 335 49 13 19 .98991 
29 18 8 308 31 13 5 .98493 

Mar. 1 -7 53 339 !il -r2 3S 0.99084' Apr. I +4 14 !0 42 -4 12 0.99QZS 
5 6 21 343 51 II 4 .• .99182 5 5 46 14 39 3 1 1.00043 ,, 
9 4 48 347 51 10 51 .99287 9 7 17 18 35 1 52 1.00160 

13 3 14 351 51 9 49 .99396 13 8 46 22 30 -0 47 1.00276 
17 1 39 355 50 8 42 .99508 17 10 12 26 25 +0 13 1.00390 
21 ....;.0 5 359 49 7 32 .99619 21 11 35 30 20 1 6 1.00500 
25 + 1 30 3 47 6 20 .99731 25 12 56 34 14 1 53 1.00606 
29 3 .4 7 44 5 7 .99843 29 14 13 38 7 2 33 1.00708 

May 1 +14 50 40 4 +2 50 1.0075? June 1 +21 57 69 56 + 2 27 1.01405 
5 16 2 43 56 3 17 1.00859 5 22 28 73 46 1 49 1.01465 
9 17 Q 4.7 48 J. 35 1.00957 9 22 5.2 71 jiJ 1 6 1.01518 

13 18 11 51 40 3 44 1.0105! 13 23 10 81 25 + 0 18 1.01564 
17 19 9 55 32 3 44 1.01138 17 23 22 85 15 -0 33 1.01/iO.~ 
21 20 2 59 23 3 34 1.01218 21 23 27 89 4 1 25 1.01630 
25 20 49 63 I4 3 16 1.01291 25 23 25 92 53 2 17 1.01649 
29 21 30 67 4 2 51 1.01358 29 23 17 96 4I . 3 '1 1.01662 

July I +23 10 98 36 - 3 31 1.01667 Aug. 1 +18 14 128 11 -6 17 1.01494 
5 22 52 102 24 4 16 1.01671 5 17 12 13~ 0 5 59 1.01442 
9 22 28 106 13 4 56 !.01669 9 16 6 135 so 5 33 1.01384 

13 21 57 110 2 5 30 1.01659 i3 14 55 139 41 4 57 1.01318 
17 2I 21 113 51 5 57 1.01639 I7 13 4I 143 31 4 12 1.01244 
21 20 38 II7 40 6 IS i.01610 21 12 23 147 22 3 19 1 .. 01163 
25 19 50 121 29 6 24 1.01573 25 11 2 lSI I4 2 18 1.01076 
29 IS 57 125 19 6 23 l.OI530 29 9 39 !55 5 10 1.00986 

Sept. I +8 35 !57 59 -0 IS 1.00917 Oct. I -' 5.3 187 14 +!O 1 LOO!l4 
s 7 i' IGI JZ +1 l t.uu~a 5 4 26 191 11 II 17 1.00001 
9. 5 37 165 45 2 22 1.00723 9 5 58 195 7 I2 27 0.99888 

13 4 6 I69 38 3 45 1.00619 13 7 29 I99 5 1.3 30 .9977·1 
17 2 34 I73 32 5 10 1.00510 17 8 S8 203 3 14 25 .99659 
21 +1 1 I77 26 e; 35 1.00397 21 lO 25 207 l 15 10 .995114 
Z5 -0 3.2 IS! .21 u 0 1.002S3 2S II so 2i1 0 15 46 .99433 
29 2 6 185 16 9 22 1.00170 29 13 I2 2I4 59 I6 10 .99326 

Nov. 1 ..:_J4 11 217 59 +16 21 0.99249 Dec. 1 -21 4I 248 13 +11 I6 0.98604 
5 IS 27 222 0 !6 23 .99150 5 22 16 252 16 9 43 .98546 
9 16 38 226 1 16 I2 .99054 9 22 45 25t; 20 8 I .98494 

13 17 45 230 2 15 47 .98960 13 23 6 26(, 24 6 17- .98446 
17 18 18 234 4 IS IO .98369 I7 23 20 264 28 4 17 .98405 
2I 19 45 238 6 I4 18 .98784 2I 23 26 26~ 32 2 19 .98372 
25 20 36 242 8 I3 15 •. 98706 25 23 25 27:0 37 +O 20 .98348 
29 21 21 246 11 11 59 .98636 29 23 I7 276 41 - 1 39 .98334 
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KEY TO ERROR CODES 

-99 Missing Data 

-999 Missing Data 

-555 Insufficient Data To Establish A Trend 
I 

-666 Computed Incident Energy Too Large 

I -888 > 4000 kJ/m2 

70 



DATE 

I 
2 
3 
4 
lj 

0 
7 
:o 
<) 

10 

ll 
12 
n 
1'1 
1'5 

lob 
17 
liJ 
1'9 
20 

21 
22 
23 
211 
25 

26 
27 
28 
29 
30 

31 

MEt\N 
Sll 

l~llf·1 

~II\ X 
~I HI 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
(I 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

II 
0 

31 

0 
0 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
I) 

0 
0 
0 

0 

0 
0 

31 

0 
'I,) 

CllASTIIL - IfiLAIID Sl.li.AR RADIAl ION DlFHRENCE STUO'r 
HONTitL 'f OAT A SU~ttiAR'f 

HISTRIII·'ENr : f'31' II 2 ELI.IS AIRPORT JAf.HJARY 19711 
SEtiSITIVITY l<i.'J'l[•& V/1'1/SO.~t TRE!m RHHJV[D 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
IJ 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

7 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

12 
-99 

29 
I) 

29 

0 
2115 
376 
321 
127 

3011 
•b&6 

13 
27 
70 

lll 
25 
27 
:so 
21, 

-9<1 
-99 
1110 
!50 
IIIII 

·255 

112 
110 

26 

37& 
(I 

2~ 
3011 
9119 
920 
307 

6'10 
•·bbb 

'10 
loll 
S.H 

'I'} 'I 
II o 
27•1 
I 'Iii 
12il 

205 
251 
6116 
1187 
-9') 

-')9 
7o~ 
76<) 
76) 
7'j6 

786 

<)II') 

22 

E~ERGY KILUJOULES PER SQUARE METER 
llUUH ENDliiG 

10 ll lZ 13 111 I~ I~ 

11)2 
-'19 
533 
117 
533 

II 7 
501 

l '131 
1503 

IHS 

lolO 
1663 

132 
5'S5 

ll.H 

12711 
2311 

1131 
tllH 

i!1b 

<J32 
'151 

11 :s 11 
1)011 
-')9 

-9') 
111511 
14511 
1'111 l 
14'11 

95:S 

I !till 
'l23 

28 

245 
.q') 

661 
62 

8bl 

o2 
91 

111110 
11190 

1109 

2027 
2053 
2B 
'1611 

1655 

173b 
'67b 
17b0 

3Jil 
3&0 

17611 
1037 
1052 
1535 
-99 

-91) 
1'lllll 
1'lU0 
1 •nn 
t'l78 

1022 

1153 
711> 

211 

2"111 
-99 
BAll 

62 
All II 

62 
l6SO 
2011 
2053 

750 

22117 
2220 

3'il 
1053 
1940 

2100 
997 

2068 
321 
3011 

2062 
920 

15'16 
10<)2 
-99 

.qq 

22q2 
2296 
230<) 
22<JQ 

l5'i5 

1'1 09 
7Ull 
~~ 

2309 
I>;? 

245 
•99 
8bll 
108 
8bll 

106 
1025 
1986 
2021 

IH6 

2227 
22?.3 

26'1 
7511 

1681 

2008 ' 
1138 
21H 
IJI 
.504 

-'l'l 
•99 

11?.3 
379 

1123 

379 
1723 
1706 
1666 
1405 

1922 
lilbO 
233 
3'15 

11bb 

1 n.~ 
7611 

19H 
49 

25!! 

2190 201b 
716 " 530 

1676 1S7o 
226/l 1951 
-?9 -'}9 

-9'1 
2358 
2311 
23<14 
2307 

17115 

23'111 
108 

-'"19 
?.184 
2201 
2224 
2197 

21'12 

1372 
71A 
27 

22211 
4') 

-'19 
-<)CJ 
805 
379 
805 

37<1 
10&7 
126 11 
1287 
1006 

11151 
U90 
151 
221 

1252 

1110'l 
129 

1589 
13 

157 

1653 
Sll'l 

111£15 
1476 
.qq 

•9'1 
1621 
1Ellll 
IIB7 
IIB7 

1 7111 

I 0119 
5<)11 

27 

11\37 
13 

.qq 
-'l9 
1132 
199 
432 

199 
743 
661 
6?.8 
6811 

605 
8<10 
177 
l OCJ ' 
738 

636 
-Q9 

1052 
"···-- 0 

ISO 

ton 
307 

1072 
176 
.qq 

•99 
8?.2 

llql] 
12~8 
123d 

671 
37q 

2b 

1238 
" 0 

17 

.qq 

.qq 

1311 
l 01 
l 311 

I o 1 
1117 
1t."7 
11111 
lb7 

•6b6 
18q 
53 
1111 

355 

2B 
-')() 
29CJ 
u 

143 

405 
Q/j 

II t,fJ 

B3 
.qq 

-99 
3111 
4b5 

•6bb 
3tH 

53 7 

2211 
l 1111 

211 

5.H 
13 

11:1 

0 
0 
I) 

0 
0 

0 
0 
0 
0 
0 

I) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
() 

0 

0 
0 
0 
0 
0 

0 

0 
I) 

31 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
() 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOfAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 " 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

-q99 
-999 
bOO A 
11129 
6006 

11129 
71196 

12'113 
12«53 
5708 

-<199 
-999 
1il02 
4020 

. 11325 

1?039 
•999 

123"11 
l5t>8 
20112 

12328 
4923 

l0t117 
ll"/91 
-999 

-999 
•999 

14700 
-999 

lllb20 

11 1)7 4 

813b 
11636 

22 

111700 
1429 

TABULATED 12/31/79 AT 13:13:00 



DATE 

1 
2 
3 
It 
5 

6 
7 
6 
'l 

10 

11 
12 
13 
1'1 
15 

16 
1 7 
Ill 
1 'l 
20 

21 
22 
23 
2ll 
25 

2o 
27 
21l 
2'l 
30 

31 

II[AII 
so 

1·11)11 

MAX 
Mlf·l 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

0 
0 
0 
g 

0 

Q 

(I 

0 
(t 
(t 

0 
(I 

0 
(t 

(• 

(t 

( 

c 
c 
G 

a 
a 
0 
0 
0 

0 
() 

ll 
0 
() 

0 

0 
() 

31 

0 
0 

CUASTAL • IHLANO SOLAR RADIATIO~ DIFFERENCE ST~DY 
~lUNWL Y OAT A SU!~~IAHY 

INSTRUMENT : P3P e l CAPE f[AR JANUARv 1978 
SENSiliVITY 11.27E-o V/~/S~.H TRENP REMOVED 

b 

0 
0 
() 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

l) 

0 
0 
0 
0 

0 
0 
0 
I) 

0 

0 

0 
0 

7 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

ll 

f. 

641 
82 
u 
.37 

-'lC)! 

3311, 
1 0• 

I 02' 
46 
lj] 

22 
105 
t72 
t30 

20 

-<)9 
.qq 
.qq 
137 
lilt. 

137 

J311 
10 

ENE~GY ~ILUJDULES PER SQUARE METER 
I UUI~ ENO IflG 

10 ~· 12 13 14 t5 lb 

n 2HI 
517 10~9 
bOO 12~9 
b1;) 12ll'i 
<11ii 675 

•9'} II 9/j 
-'l9 •'1'1 
3713 b24 
1~io 9;n 
566 1261 

62o 12611 
'ji)lj 1160 

:S9 138 
:!-12 75'1 
-99 •9CJ 

15~ 

J57 
~./10 

c7o 
226 

l91 
·~08 

o9'J 
ol29 

52 

'II P.· 
-99 
•C)'i 
77] 
j, 1 (J 

712 

t?.H 
.Jb'i 
??.b 
1120 
405 

517 
1063 
1431 
1032 

lj'} 

Ill II 
1112il 
1450 
1469 
1'156 

1172 

.~20 
I SOil 
1769 
176<> 
1434 

'561 
7Jb 
-99 

l07b 
11ea 

lA~Il 
lt.'ill 
•H6 
10~1 
-'l'l 

I t.i!ll 
'i/12 

l!ll:d 
299 
61? 

~252 
7b9 

19~b 

1'15·7 
97 

20b0 
1977 
1999 
2022 
1991) 

923 

12!16 
o13 

29 

20t.O 
rn 

296 
190:\ 
2053 
2053 
16'}7 

71Ht 
II 5'l 
1077 
1974 
217.1 

2105 
1931 

IH7 
680 

l7b3 

:1989 
'}'l!.j 

2117 
226 
219 

!5:59 
,,~ 02 
:?130 
2071 

170 

21118 
23tH 
2328 
2363 
2'528 

Ill oil 

1557 
7 11 

.H 

352 
2015 
201)6 
2101 
1769 

888 
.qq 

1591 
2166 
2200 

2172 
1877 

20'5 
b73 

2073 

212b 
1051\ 
215'} 

136 
366 

2117 
Ifill? 
2018 
2J01l 

2oo 

-99 
21102 
21l21 
21162 
21124 

1708 

1655 
7b_\ 

2CI 

21l62 
13~ 

250 
1oCI9 
1CI51 
11187 
1204 

2bl 
•688 
11l99 
2050 
20ol 

2002 
1650 

208 
3ll7 

1990 

1733 
272 

2012 
91 

347 

2006 
·8at 

2034 
19CI4 

5.H 

•99 
2121 
2271 
230b 
2260 

2137 

1450 
711 

29 

2306 
91 

121) 
13.'~<) 

15o2 
14H 
1121 

15<) 
686 

1036 
loOt. 
11113 

lll25 
8i9 
154 
1112 

lot.j5 

11 Jb 
135 

tsqo 
')<) 

?.iS 

lbbt.j 
60:5 

I 7 3ll 
11152 

5•J7 

LB2 
11191 
19l9 
1 9EJ 0 

11107 

11?2 
bll5 

30 

1919 
59 

119 
1101 
977 
601 
b9b 

207 
b42 
496 

10911 
1073 

1050 
sao 
lOb 
5b 

11 <q 

621 
132 

1018 
37 

2Cio 

10112 
335 

1076 
6110 
311 

-99 
hilS 

129b 
1.~22 
t:SO 3 

13110 

712 
1118 

30 

1322 
37 

17 

4b 
<:tO 
~ :SII 
!13 
c:1o 

•99 
;:119 

lllll 
IH2 
59u 

392 
206 
1 tlO 

,q_\ 
q<J5 

3ilf:\ 
2"-ih 
271l 

31l 
15Q 

11118 
lbo 
JQO 
250 

!H 

·=19 
-=19 

-6!>b 
-6~b 

Q:)S 

SB 
51l 

11l 

0 
0 
0 
0 
0 

0 
0 
0 
0 
I) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
u 
0 

0 
0 
0 
ll 
0 

0 

(l 

0 
H 

0 
I) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

.H 

0 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

.H 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

18116 
II ~09 
12631 
12305 
9664 

•999 
•999 
-999 

11579 
1321 b 

13159 
10593 

185b 
4BO 
•999 

11913 
Hol 

12239 
1626 
2'113 

10798 
7581 

13638 
1190 7 

212/.j 

•999 
•999 
•999 
.qqq 

1t.j70l 

11 t>05 

90211 
41l53 

23 

IIHO 1 
1626 

fAiliJLAT[() 12/3117CI AT 13:13:00 



COASTAL • ltll.AN[l SOLAR RADIATION OlffEREtlCE STIJDY 
HONTIILY OATA SUMMARY ··, 

INSTAUMEtH I PSP 11 II· WALLACE JANUAIH I'H6 
SENSITIVITY 11,00[•6 V/~/SQ,M TH(fHJ RH10VED 

HIERGY KILOJOULf.S PER SQUARE tiETf.R 
IIOIIR ENDING 

DATE lj 5 b 7 6 9 10 ll 12 n . I 4 15 1& 1 7 16 19 20 21 TOTAL 

1 0 0 0 0 316 116 165 253 250 2:50 181 122 6') 299 0 0 0 0 2023 
2 0 0 0 0 61 516 1105 15'li> 1680 2014 1831 1455 850 159 0 0 0 0 11447 
.s 0 0 0 0 81 680 12B 1714 1999 2055 1901 1505 926 301 0 0 0 0 12395 
4 0 0 0 0 -66o 7b? 1292 l711 1993 2055 1806 11149 903 278 0 0 0 0 -999 
5 0 0 0 0 511 '14 i 911\ 1337 lb74 1393 111911 1353 5811 185 0 0 0 0 91139 

6 0 0 0 0 420 178 413 11"16 744 220 191 n n 292 0 0 0 0 3102 
7 0 0 0 0 •661l ')9 165 227 31\1 636 1113 472 338 171\ 0 0 0 0 •999 

./i 0 0 0 0 29 252 716 l30b 808 913 510 589 461 101 0 0 0 0 5&85 
9 0 0 0 0 •b66 b4 539 1072 2185 2260 2lOb I 71 o 1098 418 0 0 0 0 •9'19 

10 0 0 0 0 •6bb b51~ 129? 1803 2091 2153 1983 1603 10211 373 0 0 0 0 -999 

11 0· 0 0 0 98 651 12?2 1786 20711 2127 19117 1561 965 350 0 0 0 0 12871 
12 0 0 0 0 •i>bb 6t.2 1206 1&57 1955 t98t 18011 1392 534 1 71 0 0 0 0 •999 
13 0 0 0 0 0 •1i68 111 198 254 274 196 II 0 133 61 0 0 0 0 •999 
111 0 0 0 0 275 206 523 11112 lObO 8tH 1122 157 59 20& 0 0 0 0 111191 
15 0 0 () 0 •bUb 52ll lOBI 1'>88 1911) 1536 1212 1111\0 960. 295 0 0 0 0 •999 

--.Ji 16 0 0 0 0 •6bb 777 12115 1707 201111 17011 1828 1116 561 2211 0 0 0 0 ... 999 :w 
17 0 0 •1 0 •bob 72 S:S& 762 696 851 1181 lib 1311 229 0 0 0 0 -999 
18 0 0 0 0 326 57(1 11110 1699 2023 2102 l 977 1627 96b 318 0 0 0 0 12770 
l'l 0 0 I) 0 26 110 365 323 251 90 31 12 22 31 0 0 0 0 1316 
20 0 0 0 0 16 96 272 399 2oB 291 265 11\7 173 111 0 0 o· 0 2060 

21 () 0 0 0 -61Jb 2 .S<J 959 1626 206i! 2l6b 20l2 lbb2 l09Q 111Q 0 0 0 0 •999 
22 0 0 0 0 31i 257 110:,0 787 HO 516 46b 7115 3112 1 3 <) 0 0 0 0 11530 
23 Q 0 0 0 539 b3tl 101i3 'l85 16119 1528 lb85 l35fl 1093 399 0 0 0 0 10953 
211 0 0 0 0 t66 365 81)7 111~5 20111 226b 2018 11131i 030 2110 0 0 0 0 11 6oli 
25 0 (I 0 0 10 H 72 126 1·77 261 22b 157 1119 lb7 0 0 0 0 1&70 

2b 0 0 0 0 -99 .qq -')Q -9'1 -'1') •99 -99 ·99 .qq •9Q 0 0 0 0 -999 
27 0 0 0 0 •666 b 7'1 1356 1901 22116 23b2 2150 1770 899 1102 0 0 0 0 •99Q 
26 0 0 0 0 l 011 olio l3511 l q 11 2251\ 2379 i!235 1671 1305 -ooo ·o 0 0 0 -999 
2'l 0 () 0 0 •bhb 7':i5 13bt l'lOII 2261 2392 2267 1907 Bill ·6ot. 0 0 0 0 •999 
30 0 0 0 0 -bbb b80 1350 190 l 2256 21115 2267 18911 12Ro 11117 0 0 0 0 -99Q 

31 0 0 0 0 1167 805 ROt 913 1262 1832 2081 1688 Bl5 •i>bt. 0 0 0 .0 -99<) 

I·IEAII 0 0 0 0 1 b9 IIH 8111) 120'l 11159 1462 1333 1090 1>93 254 0 0 0 0 7122 
so 0 0 0 0 170 262 1155 b02 752 611 012 661 1127 11o 0 0 0 0 111149 

r·IUM 31 31 31 31 16 29 30 30 30 30 30 30 30 27 31 31 31 31 15 

II AX 0 0 0 0 539 005 1361 1411 2261 2415 2267 1<)07 13111 1187 0 0 0 0 121i71 
~11 II 0 0 0 0 0 B '12 121\ 177 90 31 12 22. ·~ t 0 0 0 0 1316 

TAIJIJLATED 12/.H/H AT Dt13:oo 



DATE 

1 
2 
3 
4 
5 

6 
7 
tl 
q 

10 

11 
12 
13 
14 
15 

lb 
17 
10 
19 
20 

21 
22 
23 
211 
25 

2b 
27 
28 
2') 
30 

t·IEAN 
so 

I IIH~ 

flAX 
~lltl 

0 
0 
0 
0 
0 

() 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

.. H 

0 
0 

s 

0 
0 
0 
0 
0 

I) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

3l 

0 
0 

COASTAl. • INLAhO SOI..AR RAI.liATIUN DIFfEHEIICE $T!UDY 
t~IHITI1LY OAT A SIJMMARY 

lhSTRUMENT : PSP ~ 5 Sl.OOP POINT JANUARY 197~ 
SENS]TIVITY 9.44[•6 V/W/SQ.M TREND kEMOVEP 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

0 

0 
0 

31 

0 
0 

7 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
[) 

0 
0 
0 

o· 
0 
0 
0 
0 

0 
0 
i) 

0 
i) 

0 

0 
0 

31 

0 
0 

8 

0 
20 
·ll 1 

-·99 
-·CI '1 

-<19 
118 

11 
'53 
53 

179 
15 
'90 
44 
Jl9 

19 
'95 

t:H 
171 

11 

179 
0 

ENERGY KILOJOULES PER SQUARE METER 
ttOUR ENDING 

9 10 11 12 13 14 15 16 

151 
525 
57':i 
613 
HS 

4'> 
100 
1150 
•99 
·9') 

•99 
Ul:l 
u 

~81 
5111 

268 
91\6 

1216 
1227 

919 

226 
230 
b2b 
.qq 
-')<) 

.. qq 
1201 

ull 
957 
968 

1)92 12&') 
&63 5o8 
578 10117 
,us 521 
~bb 11011 

171 
~Oil 

b62 
11112 

bf.l 

-qq 
-'19 
347 
339 
7&b 

1106 
242 

2b 

092 
22 

503 
673 

13b5 
654 
lOb 

•')9 
.qq 

1033 
lO.B 
l'U7 

1022 

804 
.\99 

2& 

11B7 
1>4 

3118 
1.558 
1.730 
1.750 
1262 

777 
322 

11'14 
-?9 
,.qq 

-91) 
1 b 711 

1411 
1399 
15411 

1727 
662 

1467 
q9!J 
76b 

12211 
785 

195!1 
1540 

102 

•9=l 
-9') 

167!1 
1677 
1 I") fl.& 

739 

11 7!1 
572 

26 

19!\r. 
102 

B7 
1707 
2036 
2040 
1?.05 

7"7 
539 

11!50 
-99 
•99 

·99 
•99 
-99 
-9') 
·99 

2b6 
1976 
2097 
2112 
1372 

1727 
49.3 

1661 
·99 
•99 

.. qq 

16'11 
11112 
70~ 

1792 

·99 2124 
•99 9b6 
-')9 20.35 
•99 216 
•99 £123 

·99 
·9'1 
-?9 
-99 
.. qq 

·9'J 
·'1? 
•9'l 
oo<)') 

2314 

1121 

1H4 
b55 

10 

23111 
337 

21113 
1731 . 
20bb 
2166 

1 b.1 

•99 
-99 

2372 
•66b 
2£117 

1525 

11161 
748 

25 

24l7 
163 

2£12 
185b 
19£11 
1918 
1 0 111 

907 
1140 

1388 
-99 
•99 

-99 
1750 

381 
51£1 

1929 

17112 
366 

1993 
29 

343 

2013 
701 

2055 
2005 

297 

-99 
•?9 

2375 
?.272 
22b9 

2047 

1341 
777 

2b 

.?.375 
2'1 

11~6 

1326 
\5114 
11187 

911 

209 
192 

1003 
.qq 
.qq 

9.1Q 
865 
313 
23o 

lllbO 

11111.1 
91 

lo23 
0 

305 

lbb6 
oOo 

1576 
1697 

38'i 

.qq 
-99 

-66fl 
~891 
11\83 

1788 

1691 
[) 

1011 
837 
9o1 
926 
877 

1.\1 
1511 
519 
-99 
•99 

1022 
591 
?.0?. 

1\0 
961 

bOb 
179 

10113 
0 

163 

111 7 
2£17 

1136 
b62 
5111 

•99 
H2 

-boo 
1300 
129b 

1197 

b3b 
420 

?.7 

l3il0 
. 0 

17 

28 
223 
J2U 
J05 
183 

102 
b& 

13!.1 
-9=1 

-<) '·' 

]7"1 
H!l 

51 
B 

]5'l 

2111 
19·) 
qo1 

J.:j 
15b 

1111·) 
171 
385 
316 
lB 

-99 
q99 

•!lbo 
•!J6o 

3i8o3 

2111 
149 

26 

5LJ'j 
til 

18 

0 
0 
0 
0 
() 

0 
0 
0 
0 
0 

0 
0 
0 
0 
() 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

0 
0 
0 
0 
0 

II 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
I) 

0 
0 
0 

0 

0 
0 

31 

0 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

.H 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

1869 
11090 
124';,4 
121173 
8123 

4879 
25~6 
9090 
•999 
•999 

•999 
·999 
•999 
·999 
•999 

•999 
•999 
•'199 
•999 
•999 

•999 
•999 
•<)99 
.qqq 
.. qqq 

-999 
•999 
-999 
•999 

111897 

10675 

fl832 
11197 

10 

111697 
1689 

T~BULATEO 12/31/79 AT 13113100 



COASTAL·· INLAND SOLAR RADIATION DIFFERENCE STUDY 
MOiiiTIILY DATA SUMMARY 

INSTIW~tENT s PSI' ~ b CLINTON JANUARY 1978 
SENSITIVITY 11.00E•h V/W/SO.~ TRf.NO REr~IJVED 

f.t~ERGY KII.OJOULES Pf.R SOU ARE 1-IETEH 
llliUR ENDING 

DATE II 5 b 7 8 9 10 1 1 12 13 1'~ 15 lb 17 Ill 19 20 21 TOTAL 

l 0 0 0 0 n ':12 131 177 2B 229 177 H•7 102 B 0 0 0 0 13511 
2 0 0 0 0 56 1115 lilt 0 1568 l'n8 19911 16211 1392 b76 l8Q 0 0 0 0 112Q9 
3 0 0 0 0 78 s<•s 1201 1b'll 191\b 20h8 1098 1526 952 320 0 0 0 0 12317 
4 0 0 0 0 68 6'.17 11 9 1t lb78 19~7 2015 1793 1361 Btl 2'H 0 0 0 0 11891 
5 0 0 0 0 36 5n 9116 1276 111110 11tH 17lfl lOB 8511 291 0 0 0 0 9590 

6 0 0 0 0 37 175 279 165 171 175 109 113 63 31 0 0 0 0 1336 
7 0 0 0 0 10 U2 21~9 31/t S27 661 609 5bb 305 128 0 0 0 0 3Q7l 
0 0 0 0 0 110 184 1152 1103 671 1201 530 H7 223 62 0 0 0 0 5003 
9 0 0 0 0 9 1 '2 It II 1 1698 2005 2100 1930 1570 1000 372 0 0 0 0 11997 

10 0 0 i) 0 70 601 12.12 1730 20311 2109 1QQ9 t';i7') 1016 3111 0 0 0 0 12701 

1 l 0 0 0 0 71 bo)2 12'13 1718 2029 2114 19111) lS'lO 1037 301 ·o 0 0 0 126115 
12 0 0 0 0 82 572 1156 1t>l6 l'lllll 19511 1747 13811 b711 1fl3 0 0 0 0 I 131'1. 
13 0 0 0 0 0 21 9b 217 152 132 207 93 % 63 0 0 I) 0 1077 
til 0 0 0 0 27 21'1 1153 603 659 1330 7ttl W19 12Q 211 0 0 0 0 Q6 7c1 
l s . 0 0 () 0 65 Q911 10'10 1590 1896 l9o3 1UD 1522 1021 H2 (I I) 0 0 ll6Q8 

-....1 16 0 0 0 0 65 559 1168 1633 1371 20811 1 Sl:ltt 11Qil 533 193 0 0 0 0 10362 
U1 l 7 0 0 0 0 1'1 107 1110 766 . 1079 1169 11611 hi 297 l!lb 0 0 0 0 4010 

Ill 0 0 0 0 511 Q06 1105 1678 2011 2100 1831 "1550 1013 II.H II () 0 0 12187 
19 0 0 0 0 13 151t 245 367 226 75 H 13 52 29 0 0 0 0 1207 
20 0 0 0 0 10 b'1 23b 308 2112 262 265 3111 269 IIIII 0 0 0 0 2170 

21 0 0 0 0 37 322 120'1 1729 2053 21'11 1'l9LI 560 1101 430 0 0 0 0 ll '59b 
22 () 0 0 0 211 13'5 111 1 305 361~ 411'1. o55 32r, 3110 217 0 0 0 .. 0 3055 
23 0 0 0 0 lJ') 1126 l\32 17111 1 f\112 1151 1757 1156 975 11211 (l 0 0 0 10654 
2'1 0 ll 0 0 107 3.112 715 1269 1?20 2000 2159 1270 6110 3112 0 0 0 0 l07fl0 
25 0 0 0 0 0 7b 151 200 231) 1129 223 1115 59 50 0 0 0 0 1569 

26 0 0 0 0 tOO 578 1357 1707 2269 2260 2149 1779 11 n •bbb 0 0 0 0 •999 
27 0 0 0 0 1flo t.92 1357 18fl7 2217 2312 2083 1556 101>5 486 0 0 0 0 1Hu1 
20 0 0 0 0 ·biJb 703 1387 l'll7 2241 2317 2150 17511 1207 •bbb 0 0 0 0 •999 
2·9 0 0 0 0 ttl o97 13'l0 2225 2261 2375 223l 11:150 1295 ~bbb 0 0 0 0 ·999 
30 I) 0 0 0 117 703 l ~I\ 7 19111 22Sil 2218 2209 1832 1227 •bbb 0 0 0 0 •999 

31 0 0 0 0 13& 1176 7t>l 1191> l1ttb 2109 2109 1808 1216 •b6h 0 0 0 0 •999 

NEAN 0 0 0 0 55 :!·6b a·~6 1225 11121> 1505 1383 1010 693 231 0 0 0 0 7819 so 0 I) 0 0 38 ;:~2') 1172 1>52 7AO 19b 780 f>ll2 420 I II 7 0 0 0 0 4b16 
jJU~1 31 31 31 31 30 .H 31 .H 31 31 31 31 51 2t> 51 31 :u 31 26 

MAX 0 0 0 0 13& ius t:SQO 2225 221\9 2375 2231 111'313 1295 4116 I) 0 0 0 137b1 
NIN 0 ·0 0 0 0 21 'lb 165 l':i2 75 n 13 .52 2Q 0 0 0 0 l 077 

TAI:IIILATEO 12/31/79 AT 13:13S00 



COASTAL • HtLANll :JOLAR RADIAl lUN IJIFHRENCf. STUDt 
~ION TillY OAT A SUMMARY 

fii>,STRUMHIT . PSP II 7 ONSLml UEACII JMIUAHll 1na . 
SENSHiiJITY 10.17E•b V/W/SG.H TRENil REMOVED 

ENERGY KILOJOIIL[S PER SUUM!E METER 
IWlJR END IIIG 

DATE II 5 6 1 6 9 10 II 12 l3 111 15 lb 17 18 19 20 21 TOTAL 

1 0 0 0 0 49 t 91 318 oll01 371 1107 261 191 53 35 0 0 0 o. 2263 
2 0 0 0 • 84 t2b 10b9 1611 l'J7B 2038 1886 lllbl 9111 <!76 0 tl 0 0 1197b 
3 0 0 I) I 28 576 12112 1755 2038 2113 ·99 •99 Q 311 Z'~t 0 0 0 0 •999 
4 0 0 0 0 2!2 070 ll20 t77o 20ll9 2095 1907 -99 •99 -9G 0 0 0 0 •999 
5 0 0 0 0 -=l9 •99 •99 ·99 -99 •99 ·99 •99 952 lOB 0 0 0 0 .qqq 

6 0 0 0 (· .?.0 2'-lb 7o7 ,., l ~ IH3 883 1627 395 59 c<J 0 0 0 0 5lll0 
7 0 0 0 ( ·:19 •'H .qq .qq .qq .qq -99 ·99 155 67 0 0 0 0 •999 
II 0 0 0 c ·H 1152 629 ol61) 1276 l 1HO 1790 ll2ll 600 20~ 0 0 0 0 11566 
9 0 0 0 a 20 1'79 Jll2 062 . 11165 21'11t 2030 Lo87 1120 lib~ 0 0 0 0 103116 

I 0 0 0 0 0 56 515 1236 1191 2120 2223 2077 1702 1132 470 0 0 0 0 13382 

11 0 0 0 0 110 576 1211b 1787 2109 2196 2011b lbll9 1 t 22 1].!13 0 0 0 0 132!>6 
12 0 0 0 0 1Z3 R03 11oll lb46 1970 2063 1637 1571 .on 2H 0 0 0 0 1211 I 
13 0 0 0 0 0 23 62 t05 76 211 168 328 522 Ob 0 0 0 0 l'ibl 
111 0 0 0 0 20 179 522 1 05:!· II Ob 689 512 271 15 I 45 0 0 0 0 115116 
1'5 0 0 (I ()I .!i2 1151 1072 1592 1929 20b3 11151 l"l89 987 11<12 0 0 0 0 12020 

'-1 16 0 () 0 0• 12!1 7211 I ?.13 1673 2016 -99 -<)9 1255 Rib 229 0 0 0 0 •999 
IT\ 17 0 0 0 0• c.~ 7 lH 225 coo 303 9511 7112 158 b9 £0 0 0 0 0 3097 

16 0 0 0 0 t·3 1114 bb9 1 ~-6 t 2056 2001 1 <I]'; 1621t 1021> '1Cl7 0 0 0 0 118 76 
19 0 0 0 0 ti> 211~ 671 'iq] 381 257 60 2:S 0 q 0 0 0 0 2127 
20 0 0 0 0 C3 qoq 5bl 1:51 756 29b 391 ?.bO 1110 II?. 0 0 0 0 3601 

21 0 0 0 0 ~() 152 530 163':-i 20'12 21RO ?.0116 I b81 11.?.2 l~qq 0 0 0 0 118'17 
22 0 0 0 0 ll!b 'IIlii 077 'liH l22R 1571 921 552 221> 120 0 0 0 0 70112 
23 0 0 0 0 134 otfO IILSO 20119 2290 2152 20211 1>61 1000 315 0 0 0 0 12703 
211 0 0 0 0 159 '::131.1 817 1'i92 11150 2212 2053 1{,31 05o 279 0 0 0 I) It 995 
25 0 0 0 0 13 105 11\3 253 lo8 lito 55 150 3?.11 l':il 0 0 0 0 15511 

2b 0 0 0 0 .qoq -9'~ -99 -;()') -99 •99 -99 ~99 1015 :lg2 0 0 0 0 •999 
27 0 0 0 0 .c,q -'19 -9') -<)C) -99 ·99 •99 -<)9 6&1 :tHt 0 0 0 0 •999 
20 0 0 0 0 .qq -'19 ·'19 -'19 -<)9 ·99 •')II -'19 12711 -~Jhb 0 0 0 0 •999 
29 0 0 0 0 1115 1b8 lllb1 19119 2325 21121 221>9 1f!llb 12'-ICJ •6ob 0 0 0 0 •999 
30 0 0 0 0 155 7U5 1117 2 2003 2.Bb 211213 2271> lfl76 1292 -0,''16 0 0 0 0 -999 

31 0 0 0 0 155 71>11 }IH2 9S2 1277 1823 19135 10117 1277 •Qi.>b 0 0 0 0 .qqq 

f.lf.Atl 0 0 0 0 rt 1159 lllo'3 12!10 111lo2 15611 lll50 LObS 727 Z.lt> 0 0 0 0 130811 
30 0 0 0 0 5'1 211& 1130 l.j91) 755 ]')l, 71R 677 1136 : lo':i 0 0 0 0 111100 

flU~I :Sl 31 31 31 2) 26 26 .~I) 2b 25 211 211 :so 26 11 31 31 31 20 

~lAX 0 [) 0 0 212 670 I'H2 204? 2Bh 2112R 22/b 1Mb 12'19 (IQ~ 0 0 0 0 13162 
~~IN 0 il 0 0 •) 2 .S b2 105 76 1110 55 23 () ') 0 0 0 0 15511 

Tlll:lUI.ATEO 12131/7<) AT 13:13:00 



Clli\STI\L • INLAND SOLAR RADI4TIOI~ DlffEHENCE STUD1 
MONT ttL Y DATA SUMt~ARY 

INSTRlJ11ENT . IHP I# !l SLOOP POINT JMIUARY 1978 . 
SEI~SITIVITY 8.85E-o V/11/30.'1 TREND REMOVED 

[l~f.RGY KlLUJOULES PER SQUARE ~1ETER 
HOUR ENDING 

DATE II 5 b 7 8 9 10 11 12 13 111 15 16 I 7 18 19 20 21 TOTAL 

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 0 0 0 0 1185 11190 1538 2210 2022 3109 3161 22')1 2132 355 0 0 0 0 18793 
3 0 0 0 0 6'1 2213 2905 3323 31190 3526 31190 3335 2957 1667 0 0 0 0 27255 
II 0 0 0 0 790 21170 3080 3373 34'H 3532 32% 2696 21121 1632 0 0 0 0 2b'783 
5 0 0 0 0 0 200 1276 1)00 SOt 5112 32b 1066 1453 82 0 0 0 0 63118 

6 0 0 0 0 12 3?. 2?. :s 65 0 1115 105 0 0 II 0 0 0 0 IH2 
7 0 0 0 0 0 l) 0 0 0 0 0 0 0 0 0 0 0 0 0 
8 0 ·0 0 0 0 0 0 I 0 1332 1767 994 . 315 51 0 0 0 0 0 111169 
9 0 0 0 0 -99 .. qq -99 -99 -1)9 -99 -"''l .. qq .. 99 .,qq 0 0 0 0 •999 

10 0 0 0 0 -99 -99 -?9 -9') -99 -99 -9<) .. 99 •99 •99 0 0 0 0 -999 

11 0 0 0 0 -99 .qq .. ')q -91) -99 •99 -91) -99 3030 2286 0 0 0 o· -999 
12 0 0 0 0 398 20311 ?.7?11 3018 -')9 2115 2750 3511 2811 0 0 0 0 0 -91)9 
l3 0 0 0 0 0 0 0 0 -')9 0 0 0 0 0 0 0 0 0 -<199 
Ill 0 0 0 0 0 14 lb6 775 -1)9 51 0 0 0 0 0 0 0 0 -999 
15 () 0 0 0 B 1201 ISOo 1709 -99 2010 2629 23110 2022 1412 0 0 0 0 -9'}9 

-.....! lb 0 0 0 0 516 2058 2A I 1 2957 •99 3132 2233 101)0 557 53 0 0 0 0 -999 -.....! 
17 0 0 0 0 0 0 lib 17 •99 25 0 0 0 0 0 0 0 0 •999 
Ill 0 0 0 0 151 16211 733 12711 -99 2771 3190 3035 2604 1536 0 0 0 0 -999 
19 0 0 0 0 0 0 0 0 -"19 0 0 0 0 () 0 0 0 0 ·999 
20 0 0 0 0 0 221! 17 269 •99 0 0 0 0 0 0 0 0 0 -999 

21 () 11 0 0 0 <! 0 82 .. qq 2865 29bb 21)511 27311 1Q09 0 0 0 0 -1)99 
22 0 0 0 0 0 II f) 115 11'1 -"19 525 33 0 0 0 0 0 0 0 -999 
23 0 0 0 0 2M 1651 2SIH 2n03 -99 2168 2021 2050 1895 1131 0 0 0 0 -999 
211 0 0 0 0 520 191 162 1106 -99 2379 20'1') 20bb 569 1 Ill 0 0 0 0 -999 
25 0 0 0 0 0 0 0 0 -99 0 0 0 0 0 0 0 0 0 -999 

i?b 0 0 0 0 -99 -'1? •9'1 -99 •99 •99 -'19 -'19 -99 •99 0 0 0 0 -999 
27 0 0 0 0 .qq -'19 -9'} -99 -'19 -'19 .,qq -99 .. qq 115 0 0 0 0 -999 
28 0 0 0 0 b5 207 1511 110 -99 77 ?1 1311 21'1 2"1.S . 0 (I 0 0 -999 
29 0 0 0 0 :S2 9S b') 114 -<i9 1822 31137 3307 3030 2H'5 0 0 0 0 •999 
30 0 0 0 0 1049 2'>511 2905 323A BOO JIU 7 3384 3250 29111 56~ 0 0 0 0 26767 

31 i) 0 0 0 969 2361~ lOb?. 0 13 1193 21~05 2626 2511 .S 1795 0 0 0 0 141192 

MEliN 0 0 0 0 20b 7911 CJ.SS 10116 11122 11113 11165 1273 11611 599 0 0 0 0 1?.577 
3() 0 0 0 0 317 966 1160 1259 11171 1B5 111211 1321 1229 1'116 0 0 0 0 110LIO 

Nll1·1 31 31 31 31 2b 26 26 ?.b 10 26 2h 2h 27 26 31 31 31 31 tO 

fill X 0 0 0 0 10119 25511 .3080 3313 lll!) 1 35.\2 31190 . 3BS 303() 2B5 0 0 0 0 27255 
f1l N 0 0 0 0 0 0 0 0 0 0 () 0 0 0 0 0 0 0 0 

TAAULATEI> 12/31/7') AT 13:13:00 



DATE 

l 
2 
3 
.:j 

s 

0 
7 
8 
9 

10 

1 I 
12 
13 
1 ij 
15 

16 
17 
16 
19 
20 

21 
22 
2l 
211 
25 

2b 
27 
~fl zq 
30 

31 

IIEAIJ 
30 

I·HJ:.4 

II 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
() 

0 
0 

0 

0 
0 

31 

0 
0 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

COA;STAL • INLAND SOU.R RADIATION DIFfERENCE STUD:f 
MONTHLY UATA SUMMARY 

INSTRIJMENr 1 NIP 1110 CLINTON JMIUARY 1978 
SENSITIVITY &.29E•6 V/W/SQ.H TRENO REMOVED 

b 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
ll 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
I) 

31 

0 
0 

0 
0 
0 
0 
I) 

0 

• t 

• • 
0 
0 
0 
(I 

0 

0 
0 
0 
0 
0 

(I 

(1 
(I 

(1 
(o 

(1 
(o 

{I 

(I 

(• 

(• 
(• 

31 

8 

-99 
-99 
-9? 
.qq 
-99 

551 
Q21) 
·99 
·99 
195 

Q08 
0 

121 
-CJ9 
-99 

0 
-99 
·99 
·99 
-99 

-99 
-99 
-99 

0 
Ill& 

0 

211 
206 

10 

551 
0 

2553 
2274 

-9'1 
-91) 

1321) 

19119 
I) 

SIH 
-99 
-99 

1129 
-9? 
.qq 
-(j'j 

•"'') 

.qq 

-"19 
-9') 

I) 

256~ 

0 

1167 
l 0)'1 

l!l 

2'Jt..~ 
) 

ENERGY KILOJOULES PER SQUARE ~ET£R 
H•JUR HOHJG 

10 11 12 1! Ill 15 to 

.qq 

.qq 
·99 
•?9 
-99 

•99 
-99 
•99 
-99 
•?9 

3167 
28ll3 

-99 
•9? 

21bb 

2735 
I) 

2127 
•9'1 
•99 

.~JQO 

•99 
.')q 

-9') 
-<)9 

.qq 

.qq 
•9'1 

0 
2086 

0 

17118 
11 '11 

10 

H87 
0 

-99 
-~9 
... qq 
•. qq 
.. qq 

•·99 
··99 
•·lJ9 
•·99 
•99 

33&5 
30':ib 

-99 
•99 

257'> 

251•1 
73 

]00"1 
-99 
•9? 

2'187 
•99 
.qq 
•99 
-99 

IH3 

1908 
l~77 

10 

3521 
S21H 
-99 
.qq 

2bb2 

8131 
6? 

3217 
·9<1 
-99 

lObi 
.qq 
-?<J 
-99 
.qq 

.QI) 

-99 
-?9 

0 
ll25 

:598 

~~71 
~:S5fl 

10 

:0~21 
() 

.qq 
•99 
-99 
•99 
·99 

•99 
·99 
•9? 
.. qq 
•99 

3556 
2908 
•99 
•99 

2&57 

2ll10 
86 

32ll3 
·99 
•99 

3265 
•99 
-99 
•99 
•99 

-99 
·9'J 
-99 

0 
2biJ 

2041 

20113 
1320 

10 

.355b 
0 

•99 
·99 
•'1? 
·99 
·99 

Jt~91 

2ll011 
·99 
-99 

22116 

729 
0 

2714 
.qq 
.qq 

3100 
.qq 
-9'1 
•99 
·99 

-99 
.qq 

-99 
0 

271ll 

205Q 

·99 
•99 
.qq 
.qq 
-99 

•'19 
·99 
•99 
.. qq. 
•99 

3310 
1571 
·99 
~99 

20130 

751 
0 

2761 
.qq 
•99 

l1Qb 
-91) 
•99 
.. qq 
.. qq 

.. qq 

.. q<) 

-'1'1 
0 

7ll6 

1359 

1375 
1 01Jo 

1 0 

-99 
•99 
.qq 
•99 
·9Q 

.qq 
•99 
•99 
-9? 
.qq 

292b 
1107 
.qq 
•99 

2Bt> 

lj ., 

1132 
23119 

-91) 
•99 

2575 
·99 
-9<) 
•99 
•99 

.qq 
•<l9 
.qq 

2531 
21)10 

612 

ib17 
10113 

10 

2'1?.b 
ll7 

17 

•H 
-9:) 
•9:1 
.. q:) 
.,(n 

.q:) 

•9:1 
•9J 
·9) 
.. q:) 

122) 
) 

-C)·) 

-99 
159:5 

1 5 
lj'P 

lll19 
-Q9 
-99 

1llo" 
-99 
.qq 

-99 
.. qo;~ 

-99 
-9'11 
·<)9 

2511 
131·. 

100') 
flo I 

11 

2':iU 
(I 

1f1 

0 
0 
D 
D 
D 

0 
0 
0 
D 
f) 

0 
0 
0 
o) 

0 

0 
0 
0 
1,} 

0 

0 
I} 

1) 

0 
0 

t) 

0 
0 
0 
0 

0 

II 

0 
31 

0 
0 

19 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
I) 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
I) 

0 

0 
0 

31 

0 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

I) 

f) 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31· 

0 
0 

·999 
•999 
•999 
·999 
•999 

·999 
.. qqq 
.. qqq 
-'199 
.qqq 

27713 
191611 
-999 
·'199 

1986Q 

121137 
1157 

219111 
-999 
-999 

20370 
.qqq 
.. qqq 
•999 
.qqq 

-CJ99 
•999 
-999 
50111 

13209 

fl770 

11JI\96 
7993 

I 0 

27713 
457 

TAHULATEO 12/]i/79 AT 13:13:01 



COASTAL • INLAND SOLAR RAOIATION DIFFfRENCE STUDY 
MONTHLY DATA SUMriARY 

ItJSTIWMEIH l UV fill CLINTON JANUARY 1978 
SENSITIVITY l12,10E•b V/W/SQ,M TR(IlO Rt::MIJVED 

ENERGY KILOJOULES PER SQUARE I~ETER 
IIOUR ENDING 

OATE II 5 0 7 I) 9 10 11 12 13 111 15 lb 17 18 l'J 20 21 TOTAL 

l 0 0 0 0 0 II 8 11 ttl Ill II 10 b 2 0 0 0 0 60 
2 0 0 0 0 2 17 Ill b2 78 61 72 511 29 <) 0 0 0 0 1111'5 
3 0 0 0 0 2 19 Ill b5 80 83 75 58 311 11 0 0 0 0 1170 
II 0 0 0 0 2 19 43 o4 78 81 71 53 31 11 0 0 0 0 453 
5 0 0 0 0 2 16 37 55 b3 b3 b6 lib 32 11 0 0 0 0 395 

6 0 0 0 0 l 7 14 1 0 11 11 6 7 5 1 0 0 0 0 75 7 0 0 0 0 0 b 14 11.1 29 "lb 33 30 1 7 h 0 0 0 0 189 
8 0 0 0 0 1 9 2'5 qq 43 ·sa 30 l'l 12 3 0 0 0 0 249 
<) .o 0 0 0 0 9 IH 66 81 8o 78 bl 37 l3 0 0 0 0 ll74 

10 0 0 0 0 2 20 45 68 83 67 79 61 37 13 0 0 0 0 !195 

1 1 0 0 0 0 2 20 45 b7 82 87 79 b2 38 12 0 0 0 0 14911 
12 0 0 0 0 2 19 42 b3 78 82 74 57 30 1 0 0 0 0 0 457 
13 0 0 0 0 0 l b 14 11 9 14 b b 3 0 0 0 0 70 
111 0 0 0 0 1 11 23 32 35 b2 39 2fl 1\ I 0 0 0 0 240 
15 0 0 0 I) 2 16 30 59 711 79 71 57 37 1 II 0 0 0 0 IIIJ] 

\b 0 0 0 0 2 20 1111 bb b3 llb 70 52 2b 9 0 0 0 0 438 """-J 
17 0 0 0 0 0 6 3b '53 ll5 26 4 11 9 0 0 0 198 •..D 6 0 
Ill 0 0 0 0 3 15 ll2 bb 62 87 77 &2 :so 1b 0 0 0 0 1168 
19 0 0 0 0 0 7 111 21 1'1 b 2 1 J 1 0 0 0 0 69 
20 0 0 0 0 0 II 111 19 15 1b 17 20 15 II 0 0 0 0 128 

21 0 0 0 0 1 16 II 'I b8 /Ill 8CJ R2 22 til 17 0 0 0 0 11611 
22 0 0 0 0 1 ., 1 0 18 23 26 37 19 20 I 0 .. 0 0 0 0 171 
23 0 0 0 0 2 16 111 t.4 72 So 70 50 Jo lb 0 0 0 0 1425 
211 0 0 0 0 2 Ill JO 52 711 79 61 53 211 111 0 0 0 0 112 7 
25 0 0 0 0 0 4 9 12 111 25 Ill q q J 0 0 0 0 911 

2b 0 0 0 0 3 19 117 bb 137 09 63 t>b Ill 18 0 0 0 0 519 
27 0 0 0 0 4 2.~ llfl 72 fl7 91 83 b2 40 1 7 0 0 0 0 527 
211 0 0 0 0 12 23 119 n 8!1 90 83 b3 42 18 0 0 0 0 5111 
2') 0 0 0 0 4 2 :s ljl) 75 011 93 136 71) 45 19 0 0 0 0 553 
30 0 0 0 0 4 211 50 75 q1 91 f\8 71 45 19 0 0 0 0 558 

31 0 0 0 0 II 18 311 SJ 73 l}lj 1'12 bb ll2 1q 0 f) 0 0 1175 

~IEAfl 0 0 0 0 1 Ill 32 II'~ 59 b3 57 41 2b I 0 f) 0 0 0 358 so 0 0 I) 0 2 b 15 22 211 2q 2A 23 13 5 0 0 0 0 168 
IIIJ~I 31 31 31 31 31 31 31 31 31 3-1 31 31 31 31 31 31 31 31 31 

11AX 0 0 0 0 12 211 50 75 91 Q3 6R 71 45 1q 0 0 0 0 556 
~~ 1 tl 0 0. 0 0 0 1 () 10 II b 2 1 ~ 1 0 0 0 0 bq 

TAOULATEO 12/31179 AT 13:13:01 
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COASTAL • II~LAtiD SOLAR RADIATION OlffEREtiCE STUDY 
~UNTHLY DATA SUMMARY 

I~ST~UM~NT : UV ~12 SLOOP POI~T JANUARY 1978 
SENSITIVITY 154.110E·& V/W/SQ.M TREND REMOVED 
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• 
CfiASTAL • INLAND ~OLAR RADIATION DiffERENCE STUDY 

~IONTIILY DATA SUMMARY 
INST1Wt1EIH I P3P # 2 ELLIS AIRPORT fERfWARY 197~, 

S'EIISITIVITY 10.99E·6 V/~/SQ.~ TROIO REMOVED 

ENERGY K lLIJJUlJLfS PEH SIJUARE I·IET[R 
tiOUR ENOltlG 

DATE tj 5 b 7 8 9 10 11 12 13 t lj 15 lb 17 18 19 20 21 TUTAL 

t 0 0 0 0 122 71111 1501 1'101 1754 1h85 1465 1<~14 11011 574 24 0 0 0 127?o 
2 0 0 0 0 0 B 75 177 295 613 685 SOH 315 187 26 0 0 0 2914 
3 0 0 I) 0 215 9<)4 l140q 19:.4 2213 191111 1702 tl32 772 61l4 71.1 0 0 0 13052 Q 0 0 0 0 162 7&l. 11130 l<)lQ 2:u11 21.126 2262 11:156 1299 614 80 () 0 0 15179 
5 0 0 0 0 139 758 lOb? 1ll72 20413 21j7l 2287 I BAS 1316 &30 h3 0 0 0 141ll0 

b 0 0 0 0 55 29'j 360 71'1 1556 231j?. 1667 1765 1202 570 R2 0 0 0 I Oo73 
7 0 0 I} 0 202 81.>.5 15611 20R5 21j1<) 2504 2331 1'7611 127<} 'ifl2 130 0 0 0 15673 
8 0 0 0 0 tn 615 1551 2085 2403 211n 211HI 1430 742 21\ll 41 0 0 0 13904 
9 0 0 i) 0 57 312 1180 .,.711 967 1661 230 11 1953 1397 692 76 0 0 0 11593 

10 0 0 \) 0 206 520 12?3 11)<}3 1 911 C) 21466 2112 l&llll 1179 4 7il 104 0 0 0 138tlll 

11 0 0 ·) 0 301 97? 1 bill 2171 2509 2597 2420 2008 ll22 687 98 0 0 0 15AB 
12 0 0 •) 0 357 1035 1588 2073 23<)7 21~bh 2286 1929 13ll9 655 91 0 0 0 lb226 
13 0 0 .) 0 211o ·135o 13514 1553 ll/\3 735 1.120 11'12 Sill 21l& 53 0 0 0 7659 
ttl 0 0 () .qq ·99 -?9 -99 .qq •99 -9? .qq -99 •<l9 -'19 •99 0 0 0 -999 
15 0 0 I) -99 -99 10~ 14/l 1178 1729 1985 665 517 606 I'll 19 0 0 0 •1)99 

()) Ill 0 u I) 0 254 857 -99 •9? -'19 -99 -99 -99 -9<) -9? •99 0 0 0 •999 
....... I 7 0 0 1) -?9 -9') -99 -99 -<}9 -9() -9? •99 -99 -99 -Q9 -99 r) 0 0 •999 

Ill 0 0 0 -<)9 31> 1}1 ltd 261 6C)l l2o7 182/l 7.\0 JQ6 94 ..q9 0 0 0 -999 
19 0 0 0 .qq .r;q 911 2b8 112S 3()? 602 451 6611 376 17Q 2') 0 0 0 •999 
20 0 0 0 0 78 255 521 720 901 1032 648 743 435 3/\3 116 0 0 o· b034 

21 0 0 0 0 1611 A 1 S 1727 2035 219'1 21455 2595 l8lt. I bOO 736 122 0 0 0 16284 
22 0 0 G 0 /jq 611 1191 1322 1t.OO oiH II 61 101.10 6?.1 4~)/l 117 0 0 0 6772 
;?3 0 0 0 0 2o') 731 11411 2163 2t.87 2150 1331 11132 bl7 356 b3 0 0 0 12415 
211 0 0 0 19 442 llljb 1050 2371 2702 2777 2597 2161l 125/l •666 1119 0 0 0 . -999 
~J r· 0 0 n HI 1~411 11 7 I 1872 21110 2727 2603 21>11> 2200 1581 IIH 1132 0 0 0 18661 ... ) 
2& 0 0 n l8 431 1125 llll49 2190 2635 2563 2366 213ll 156/l 653 1911 0 0 0 179/lb 
27 0 0 (I lh 452 i20tl 1911> 24fJ0 27All 2859 2b20 2270 1565 615 189 0 0 0 19 I 7 4 
?.fl 0 I} 0 19 1511 .HI IJ75 1015 9.SO 511 3/lO 291 20Q 111 26 0 0 0 ll592 

1\lEAIJ 0 0 0 3 207 bbti II I .S 15Sil I R :.s? 1n2 }]ljQ lll29 Q'jlj 1191 fi/j 0 0 0 127/ll so 0 0 0 7 136 ·sllq Sll9 719 7h3 785 ]b8 hiiO 451.1 217· 53 0 0 0 4445 
fll.IM 26 2B 28 23 24 2& 2'. .J 25 25 25 25 2~ 25 24 211 28 26 26 21 

~lAX 0 0 (I 1') ll~2 1208 1')16 21160 271111 2859 2a20 2270 l/,(10 653 198 0 0 0 191 "/4 
l·llN 0 0 tl 0 0 .B 75 177 2'15 511 3/lO 2')1 209 <Ill 19 0 0 0 2914 

TAHULAT£1> 12/31179 AT 13112:3/l 



CIJfiSTAL - PILAIID SOLAR RADIATION DlffERE~C[ STUI)Y 
MIHJTIIL Y D.-.TA SUMMARY 

HISTHU··1ENT : PSI" # 3 CAPE FEAR fEARUARY I QJR 
SEtiS IT IV ITY 11.271:.-o V /1'1/51] • M TREND HWOVEil 

ENERGY KILUJOULES PER SQUARE ~1El ER 
WllJll ENDING 

DATE LJ 5 0 7 6 9 10 ll 12 13 Ill t!; tn l 7 tfl 19 20 21 TOTAL 

l 0 0 0 0 !3o Qo':i. 813 1613 1950 2372 2289 1'l09 13112 . lilt 9Q 0 0 0 l3h3Ll 
2 0 0 0 ·555 -555 -555 -5~5 -55'5 -555 -ss5 -555 -555 -555 •555 •S'i5 0 0 0 -999 
3 0 0 0 •555 -555 -ss5 -555 -55'5 -sss -555 -s5s ·555 -555 -555 -s'l5 0 0 0 -999 
LJ 0 0 0 •555 •555 •555 •555 •'iS.S -'555 •5~5 •555 •555 -sss ·555 •555 0 0 0 •999 
5 0 0 0 ·555 ·555 ·':>55 -555 •55'5 -555 •555 ·555 -555 ·555 -555 -555 0 0 0 •9<)9 

0 0 0 0 •555 •555 -~5s. ·';55 •SS".l -sss -555 -555 -555 •5'.>5 •555 -555 0 0 0 •999 
7 0 0 0 ·555 -5';)5 -s5s. ·555 •5S.'5 ·555 ·555 -555 ·555 ·555 -555 -555 0 0 0 -999 
1.\ 0 () 0 •555 -555 -55S. -sss -55-'5 -5'>5 •555 •555 -5':i5 -555 -555 •555 0 0 0 •9'19 
') 0 0 0 -555 -s55 •555. -sss •55·'5 ·555 -555 -555 •555 -555 -s5s -555 0 0 0 -999 

10 0 0 0 -555 -555 -s5s. •555 •55.'5 •555 -555 •555 oo'j55 •555 -555 •555 0 0 0 •999 

ll 0 u 0 •555 -555 -555 -555 •5S'5 -555 -555 -555 ·555 ·555 -555 -555 0 0 0 •999 
1?. 0 0 0 •555 -s5s -sss. •555 ·5S.'S ·555 ·555 oo'j5'j •555 oo')')') -555 •55'i 0 0 0 -9<)9 
13 0 0 0 -555 ~')55 •555 ·555 -5S."5 -555 -555 ·555 -555 ·555 -555 -555 0 0 0 •999 
111 0 0 0 •555 -')55 ·55S. -'j55 -55'5 •555 -sss ·555 -555 -555 -555 •5'>5 0 0 0 •999 
15 0 0 0 -555 -555 -sss -555 -5~>5 -555 -555 -555 -555 -555 ·555 -555 0 0 0 •999 

00 lb 0 il 0 •555 ·55~ -~55 •55'j -555 -555 ·555 ·555 -ss5 •555 -555 •555 0 0 0 •999 
N 17 0 0 0 -555 -555 -55'.) -555 •555 -555 -s55 -ss5 -555 -555 -555 -5':>5 0 0 0 -999 

16 0 0 0 ·555 -555 -555 -555 -555 -555 -555 ·555 -555 -555 -555 -555 0 0 0 •999 
1CI 0 I) 0 -5!;5 •5')5 -5')5 -555 -555 -555 -555 -sss •SS'J -555 -555 -555 0 0 0 -999 
20 0 0 0 225 Z/\9 456 obo •no 1001i ~0119 8112 7119 o53 503 2211 0 0 0 7608 

21 I) 0 0 0 471 13115 to4Q 2222 2')C)'j c7112 25Ril 2180 lb21 'H1 1112 0 0 0 1RII80 
22 0 0 0 0 57 1110 ')118 971 IHlll 1165 1020 725 549 5B 175 0 0 0 71153 
23 I) 0 \) 0 220 IOI)o 1110 lj 259b 28811 'Co7o 13b3 1392 bOO .3')9 oo 0 0 0 15060 
2 11 0 0 0 () 466 1197 17H 2HII 27111 -c·a23 2b8o 2299 lbCI2 Clll5 2119 0 0 0 19198 
25 0 0 0 CJ 160 1 0<)'j 1827 2QCJII 29A6 :!095 2775 2255 to70 9112 2115 0 0 0 19753 

26 (l I) 0 1 r· .l H2 lOll:! 1645 1hAIJ 18011 .:nt 2382 2175 lhllfl 932 250 0 0 0 1oo20 
27 0 0 0 12 391> llll.S 1876 2tUO 271,9 20ll6 2o96 2251i 1511o <)I, II 223 0 0 0 l q lt>l 
211 () 0 0 0 tl() 211'1 366 5!11 575 11oo 258 310 258 l II\ ?.5 0 0 0 J233 

I~[AN 0 0 0 2b 280 IIIII~ 1 3.5'1 11100 2017 C:' 1 <)5 1690 1625 1 l b 1 ob7 lh9 0 0 0 111020 
Sll 0 0 0 bb \'ILl Hll 53<) 712 6bb 116o 079 728 5113 2Q4 00 0 0 0 5b08 

run~ 211 28 2A 10 10 10 10 10 10 10 10 10 10 1 0 10 28 28 28 10 

I·! AX 0 0 0 225 471 1311 s PHil 2'jqb 2911(1 3095 27'15 2299 to92 9btl 256 0 0 0 197')3 
t11 H 0 0 0 0 57 2tl'l 36o 'illl 575 llbO 25H 310 258 118 25 () 0 0 3233 

TAHULATED 12/31/79 AT 13112:311 
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CO~STAL - HILAND SOLAR RADIATION DlFFERE~ICf. STUDY 
t10N TillY DATA SUM~IARY 

INS TRU~IEN T : PSI' II II ~IALLACE FEBRUARY 1978 
SEllS I TI V ITY 11.00E.•b V/~1/SQ.f1 lREND REMOVED 

EIIERGY KlLOJOULES PER SQUARE f~ETER 
IHJUR ENDING 

OATE II 5 0 7. 8 9 10 11 12 l3 111 15 1b 17 11\ 19 20 21 TOTAL 

1 0 0 ) 0 1100 537 1.53') 1775 11156 16110 11\07 lb9.3 1172 1162 155 0 0 0 12830 
2 0 0 ;) 0 10 52.5 75 180 3b0 563 biiB b31 370 157 19b 0 0 0 Hl3 
3 0 0 f) 0 517 7')5 1155 1600 2222 ?.195 2065 1102 1115 5113 163 0 0 0 1H72 
II 0 0 0 0 121 b63 13118 1698 2277 21116 22911 19110 1397 723 121 0 0 0 15220 
5 0 0 0 0 •bOb 557 12511 1165 1961 21178 2305 19115 1395 701 115 0 0 0 •999 

b 0 0 0 0 h9 2011 31)7 731 171\6 1902 1776 1725 1 II 11 b98 128 0 0 0 10821 
7 0 0 0 0 •bbb 772 11179 2009 23b2 211311 2277 1891 13511 651 127 0 0 0 •999 
A 0 0 n 0 1112 bH 11152 1995 2352 211bb 2060 11156 738 2% 313 0 0 0 13905 
9 0 0 0 0 -bbb 356 818 llA3 936 20115 23110 1 9'n 11176 779 1111 0 0 0 •999 

10 0 0 0 0 503 569 1181 1891 1993 2591 2182 1672 1112 ~ 17 127 0 0 0 lti.BB 

II 0 0 0 0 70b 11911 1835 201:11 21115 25119 21105 20.55 1118') 778 1113 0 0 0 17b2b 
12 i) 0 0 0 297 769 11133 1'173 2320 21131 ?320 1983 11123 7H 1113 0 0 0 15831 
13 0 () 0 0 2117 525 fl98 1?.00 7'10 5118 270 1173 1>50 162 •bb6 0 0 0 -999 
111 0 0 I) 0 5111 82 180 29d 1106 2192 126o 736 700 268 lOll 0 0 0 711llb 
15 0 0 0 0 ?.b.S 1123 11os 1 b 13 11180 21123 2265 16b6 1313 bbll 119 0 0 0 149'l8 

co 16 0 0 0 0 0 136 97 -99 -'l<) •99 -99 -?9 -Q~ -99 -99 0 0 0 -999 
w 17 0 0 0 0 91 252 396 572 703 942 1679 20911 1525 0111 226 0 0 0 9321 

Ill 0 0 0 0 211b 57 125 273 11n 885 96b ,q 13 332 99 263 0 0 0 11151 
19 0 0 !() 0 35 139 1113 306 352 1150 391 5UII 372 172 5il 0 0 0 3006 
?.0 0 0 ·0 0 63 200 1136 o.H, 025 1012 760 b2b 1179 4Sb 161 0 0 0 56711 

21 0 0 0 0 tJII2 ?0'1 1559 2069 2517 23511 2239 2239 16o7 <JIIO 217 0 0 0 17HO 
22 0 0 0 0 •b6b 1126 1159 flAt 1 0 11/\ 11U 1·395 1290 7110 SIS 177 0 0 0 •999 
23 0 0 0 0 •6hb 'lOll 15011 2250 2H7 21112 11129 1 1117 11011 11119 9.5 0 0 0 •999 
211 0 0 0 •t.bb 278 1 0111 11>59 22115 2t>1 (I 27b5 2657 2320 1773 •66b .527 0 0 0 -999 
25 0 I) 0 0 1174 9711 1695 2271 261111 2776 2660 2310 1741 •61>6 3111 0 0 0 •999 

2b 0 0 0 -99 -99 -99 -99 .qq -99 -9'1 22111 2201 1632 931 257 0 0 0 •999 
27 0 0 0 278 1125 11112 1611? 2392 2732 2637 263'/ ?.2911 15R7 873 255 () 0 0 19301 
21\ 0 0 0 <) 660 300 535 72<) 6113 4111 31b 277 185 100 46 0 0 0 112~b 

fiEMt 0 0 0 11 305 5b5 1002 1365 1bo2 l/Jblj l7b4 1516 10911 5112 I 71 0 0 0 11291 
30 0 0 .0 53 2113 B7 bOb 730 790 tiOII 7113 bb3 II% ?.&4 76 0 0 0 5222 

Ill HI 26 28 26 26 22 2'1 27 2b 21> 2b 27 27 27 25 26 211 26 28 18 

1·1•\X 0 0 0 nA 70t> 11911 11l119 2392 2732 2A37 2680 2320 1 7.7 3 <>110 327 0 0 0 . 19 ~0 1 
f·ll N 0 0 0 0 0 ':J7 7'" ,) 1!!0 3S2 IIIII 270 277 IRS qq 411 0 0 0 300b 

TAflULATED 12/31/79 AT 13:12:311 



COASTAL • I"ILMID SULAH HADIATIUN DlffU101CE STIJIJY 
r~ONT ttL Y DATA SUMMA~ Y 

IllS T RU~1EN T . PSP II 5 SLOOP POINT fEBIWI\RY 1Ql6 . 
SENSITIVITY 9.LI 11E•6 V/1USQ.r1 TRErm REMOVED 

ENERGY KILUJOULES PER SQUARE ~1£TER 
IIOUR ENDING 

DATE 4 5 b 7 6 q 10 ll 12 13 ILl 15 lb 17 18 19 20 21 TOTAL 

1 0 o) 0 0 129 ·11b 1033 1540 196& 2322 219& ltW7 1105 ,;,')q 115 0 0 0 12993 
2 0 0 0 0 ( 115 80 IQlj 629 991 674 1191 3?7 c'l7 34 0 0 0 lb82 
3 0 0 0 0 28il 9b& 1595 l'>.i9 2.335 2427 2213 16&2 ll7b ':20 59 0 0 0 15376 
ll 0 0 0 0 l5i: "62 1LI5b 2005 2l5b 2ll59 231LI 1929 133ll fllll 67 0 0 0 15502 
5 0 0 0 0 190 196 736 l'J02 2086 2333 2326 1952 1380 OLI R7 0 0 0 lll062 

b 0 0 0 0 311 2ll11 606 663 1208 2215 22116 lll45 1250 t29 91 0 0 0 10631 
7 0 0 0 0 ·99 ·99 •99 ·99 .qq •99 •99 ·9'J 1182 ~83 87 0 0 0 •999 
8 0 0 0 0 11<l 591 11168 2017 2356 ·99 2t:s5 1513 72LI 301 LIS 0 0 0 .qqq 
q 0 0 0 0 38 217 /)')/j 7C5 1)91 •99 11 Ljlj 1792 t 1152 7&2 129 0 0 0 .qqq 

10 0 (I 0 0 19~ II 36. 131'> 15)8 1708 ·99 2097 19?0 1231 503 122 0 0 0 ·999 

II 0 ~~ 0 0 19LI ~·b5 1559 20!!9 2Lill0 -99 250'1 2Po 1t.85 <)<)5 3.05 0 0 0 ·999 
12 0 c 0 0 bl ",.15 1266 1838 2261 -99 2LIIO 2101.1 15Q7 ').q9 2~9 0 0 0 •9'19 
13 0 0 0 0 102 ~ 1 7 111 7 1651 13ll2 •99 659 654 720 11<19 I Ill 0 0 0 ·999 
1 il 0 0 0 -~·') .qq •99 •99 -99 .qq ·99 -99 -':19 .qq .qq -'I 'I 0 0 0 ·999 
15 0 0 0 0 1?0 785 1LI68 2021 -99 2509 2360 1903 141 1 724 I II I 0 0 0 -999 

co lu 0 I) 0 (l 19 lj') 76 10>0 .qq 297 270 32LI 11.18 53 0 0 0 0 •999 
+::> 1 7 0 () o) 0 7tl 511 518 75a •Q'l lb43 2105 2002 lll"19 7!>b lq6 0 0 0 •999 

Ill 0 () 0 0 15 72 lbO 343 -?9 705 lOB Ll16 472 3011 3ll 0 0 0 •999 
l'l 0 0· I) 0 22 202 247 461 .qq t.o3 bOb bl7 49':) 2:?4 30 0 0 0 ·999 
20 0 0· 0 0 1~9 2 . .? I 1.158 705 -99 903 7AS 652 47h 25 I I !j ll 0 0 0 •999 

21 0 0 0 0 362 IHd 1620 2211 •99 2b73 2ll62 2112 1574 7)•1 2•)5 0 0 0 ·999 
2c 0 0 0 ·0 bfl Jl2 739 1277 .qq . 1681 1286 938 9bl II )0 37 0 0 0 •999 
23 0 0 0 ,() 144 b52 1563 2291 •99 2452 1311 1ll0l 72LI 450 l'\3 0 0 0 •999 
21.1 0 0 0 () Li12 II 114 17llb 2?.8!1 2661 2766 26UU 2250 lt-.62 H!l 2i1U 0 0 0 11l753 
25 () 0 0 0 339 1056 17h5 232:? 2b8ll 21196 261.12 221~6 lb36 92.2 252 0 0 0 18650 

?.b 0 0 0 11 32'1 1001) 1521 1 75'1 1876 2722 2536 2177 lbU9 9 i I 2'10 0 0 0 16687 
27 (l u 0 0 377 11 JIJ 1853 2JH 2753 2flll8 2669 2311 1591.1 'lZb 2Sl 0 0 0 l90 1H 
2A 0 0 () 0 95 :!.01 610 60.J 469 362 22ll 366 IQ6 I ; 4 iS 0 0 0 33b0 

tiE All 0 0 0 :> 155 s·=n 10118 1114 7 1890 180A 1763 1552 10Qt. 5e.3 123 0 0 0 13526 
50 0 0 0 2 128 .HO 566 '/40 698 87lt 608 b76 LIRiJ 2:'5 8b 0 0 0 ':>316 

Nllll 28 28 28 27 26 2h 2b 2t> 17 20 2b 26 27 27 21 28 28 28 II 

~lAX 0 0 o] 11 llli! llo.S 1853 237" 2755 2811/l 2069 2311 lollS 905 3 (•'i 0 0 0 19097 
~~I ~I 0 0 0 o) 0 45 7b toe. llh'l 297 221.1 3211 148 c. • .s 0 0 0 0 .BoO 

TABULATED 12/31179 AT t3:12:3LI 



• 
COASTAL • INLAND SOLAR RAIHATIUN DIFFEHHICE STIJOV 

f<IUIH ttl Y DATA SUM~IARY 
HISTRli~1EIIT I PSP ~ 6 CLHlTON fEARUAHV tna 

SEr~SITIVITV ll.OOE·b V/W/SO.H TREND REMOVED 

EIIERGV KILOJUULF:S PER SQUARE MET£R 
ttiJlJR ENOHIG 

DATE II ~ 6 7 f\ 9 10 11 12 13 111 15 16 17 10 19 20 21 TOTAL 

0 0 0 0 1117 650 11120 111014 11107 11163 15b7 1656 1096 599 72 0 0 0 111189 
2 () 0 .) 0 11 50 132 2110 SQ7 9110 5711 1107 1120 3611 bh 0 0 0 3621 
3 () 0 I) 0 1117 b02 10110 1616 1963 2313 1655 1276 1305 638 91 0 0 0 l2ooo 
II Q 0 il 0 130 700 UM 11)11 2271 2392 2271 19011 13511 6711 lOll 0 0 0 15075 
5 0 0 0 0 98 507 no 1532 l/13fJ 2268 197.5 11)21 1361 b09 92 0 0 0 12953 

b 0 0 0 0 39 l6b 11111:1 t07b 2026 22ul 1963 1726 11179 710 121 0 0 0 12037 
7 0 0 0 0 (59 800 111'11 2018 23112 21130 2322 11)72 1380 653 tOn 0 0 0 15673 
8 Q 0 0 0 157 759 11153 2019 2359 2111111 2235 1332 7')n .H7 52 0 0 0 131183 
? o() 0 0 0 8'} 11/i5 71JIJ 937 20116 21195 2295 IQ!J2 11105 b'>5 50 (} 0 0 13183 

to 10 0 0 0 121 11115 ~090 11156 l116b 1819 11!06 1921 1018 517 Ill IJ 0 0 0 11803 

II '0 0 0 0 2911 61:\b ~1192 2035 21111 2510 2356 2001J 11120 7119 127 0 0 0 16286 
12 I) 0 0 0 22 11 7911 ~~~~2 1988 2322 211110 2319 191J'l 1373 692 123 0 0 0 15676 
1 3 0 0 0 0 169 bill 912 so·~ . bbb 11117 300 851) .280 115 22 0 0 0 • 0 5138 
Ill 0 0 0 0 16 72 121 71.5 lObS 22118 1 0 1 I 59b 1175 200 H 0 0 0 735b 
15 0 0 0 9 133 1121 1531 l?bb 23lb 21127 2293 1<123 1360 6 ll 6 133 0 0 0 150011 

co 16 0 0 () 0 21 bO (()<) 221 U1 556 381 1117 2110 90 311 lll 0 0 0 21115 
n 0 () 0 0 811 212 3119 5116 1127 1059 12119 1697 1357 693 1 'l.l 0 0 0 81126 
lll 0 0 0 0 21 10~ p;q 21H> lllil QIIO SOb 31b 111?. bQ 31 0 0 0 21182 
1"1 0 0 0 0 51 lb9 21>11 11)5 532 1131 1151 316 303 97 25 0 0 0 28311 
?.0 0 0 0 () 78 2911 5131) 7b9 qq6 1175 11!12 l)b8 658 11117 1.16 0 0 0 72ilb 

21 0 0 0 0 211b lOi12 151\6 21111 ?.11119 21103 21191\ 2151J 11JQ1 813 1 32 0 0 0 1b907 
22 0 0 0 0 119 623 IJ'lll 99!) 1055 lb11 1353 Qbl 1032 525 1b5 0 0 0 91113 
23 0 0 0 0 183 555 11136 ?.300 25lJ9 2500 2225 10211 733 726 lOll 0 0 0 14331, 
211 0 0 0 0 3bR 1062 lflb7 2316 26119 27111 26110 2250 lbt.O <Jllll 241 0 0 0 11\779 
25 0 0 0 0 Jllll 10711 1.768 2311 2661 2773 2629 2233 1 (,117 9tlJ 2110 0 0 0 185911 

2b 0 0 0 I) 3119 lOIJb 2001 233/i 22211 18130 21117 2217 16511 Qb1 273 0 0 0 17370 
27 0 0 0 A 31J'j 1121 11128 2391 21311 285b 26110 2257 lo2R '112 224 0 0 0 1R91111 
211 0 0 0 9 8il 359 591 7b2 721) HS 4!111 290 11\t. 110 32 0 0 0 3991 

II[MJ 0 0 0 0 152 5hl) ': 01 b 1'103 17 211 16111 lb96 111117 11137 551 109 0 0 0 1151111 
50 0 0 0 2 107 B.S 509 73<) 769 023 7B5 bl)ll 5111 21\3 (,I) 0 0 0 52t>3 

rJtlt1 c::o 2A 28 26 26 2fl 211 211 26 21.1 ?.R 21) 28 20 26 211 26 28 26 

Ill\ X 0 0 0 I) 3&0 1121 2001 2391 2BII 2636 2bll0 2257 lhbfl 967 273 0 0 0 1091111 
~1111 0 0 0 0 11 so 109 1?5 IHII Jill 300 2110 Ql) 311 Ill 0 0 0 21115 

TABULA TEO 12/31/79 AT 13:121311 



DATE 

1 
2 
.3 
1.1 
5 

b 
7 
8 
<) 

I 0 

11 
12 
13 
lll 
15 

lb 
I 7 
18 
1? 
20 

21 
22 
23 
2ll 
25 

2b 
27 
2(1 

MEM1 
so 

fiiJI-1 

flfiX 
MHI 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

f) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

26 

0 
0 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
() 

0 

0 
0 

26 

0 
0 

cnASTAL • JNLA"lD SOLAR HADIATIUN DIFFERENCE STUDY 
~JNTHLY DATA SUMMARY 

iiiSTHJMEIH :PSI' II 1 ONSLO~l BEACH Ff.ORUARY 1'H8 
SENSITIVITY 10,17E•b V/~/S~.~ TREND REMUVEO 

0 
0 
I) 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
I) 

0 
0 
0 
0 
0 

0 
0 
0 

0 
I) 

2A 

0 
0 

; 

c 
0 
0 
0 
0 

-Q') 
.')<) 

-1)9 
.qq 
q<)') 

-CJ9 
•?9 
-1)9 
.qq 
.C) I) 

13 
0 

111 

2 
5 

11 

Ill 
0 

8 

lib 
:176 

811 
-Q9 
·99 

.qq 
-99 
49'~ 

-9') 
-9'l 

.<)tj 

-9Q 
-99 
-?9 
-9Q 

-9'l 
··99 
·99 
.C)') 

-99 

E~ERGY KlLOJOULES PER SQUARE METER 
HOlJR E lj;O lNG 

9 10 11 12 13 11.1 IS lb 

7f'.9 
,, il 

1\112 
1'~b 
H2 

211'0 
fU.'.j 
b7tJ 
•')9 
.qq 

-9~ 

-Q~ 

•'N 
-q·~ 

-<)•) 

12'to 
91 

t8H 
11.151 
835 

1188 
1553 
1529 

•QQ 
.qq 

•?Q 
•99 
•99 
·•99 
-qq 

.qq -'19 
-<)9 -99 
·9v •99 
.qq •99 
-9'1 -Q9 

·')<I 

-Q9 
·')9 
-9C,. 
-<)<;• 

3611 
225 

:.161. 

570 
326 

II 

II b I 
lfl} 

.qq 
·•99 
•<)9 
-99 
•99 

o29 
£89 

187') 

1074 
601.1 

11 

21-18 
1o6 

20•>3 
20~8 
1323 

H'l 
20l2 
20:.0 

-·19 
-~1? 

-c.<) 

-~ 
.c;.oQ 
-<;9 
.c;q 

-'i') 
.en 
-?'l 
-•n 
-?-J 

721 
I.J<}•,2 

2 11'i·1 

149ii? 
751 

1 ~ 

24S:i 
16:0 

1 9'13 
331 

2307 
;:·302 
c:oo1 

258 
21131 
2392 

-99 
-C)') 

·99 
-99 
.qq 
.qq 
·99 

•9C) 
-99 
•99 
•99 
-99 

661.1 
111>7 
2':·23 

Jt:73 
est 

11 

c:·s23 
25A 

2063 
9/.fO 

:?IHl 
:?1192 
2o511 

18117 
25tt5 

.. qq 
-1)9 
-9<) 

-99 
•99 
.qq 
-99 
·1)9 

.qq 

.qq 

.qq 
-99 
-99 

-99 
1078 
2162 
2553 
2329 

20711 
228b 

-99 
•99 
.qq 

•99 
·99 
•99 
-99 
.qq 

.qq 
-99 
.qq 
-99 
.qq 

.-99 
-99 
-t~9 

-99 
·99 

197 
1039 
-99 

1o89 
758 

8 

2353 
197 

·99 
hb8 

1569 
1957 
tQJto 

1261 
1915 
-99 
•99 
-C)~ 

-91) 
.QC) 

•99 
.qq 
•9'> 

.qq 
•'19 
·99 
•?9 
•99 

.qq 
•?9 
•99 
.Q•J 
.qq 

31.15 
Abb 
-99 

I 521) 
5112 

a 

1030 
2Q9 

111.16 
l3o2 
1387 

1153 
1217 

.. qq 
•99 
•CJ9 

•99 
.qq 
.. qq 
.qq 

1571 

172 
381 
•99. 

971 
lt711 

I 0 

1571 
172 

1 .. 

3 11::• 
I 6 ':· 
55': 
o7c 
b8b 

aot 
562 
•9CJI 
•99' 
-99 

•99 
.qq 
.. qq 
.qq 
.. qq 

·99 
.qq 
-99 
-99 
.. qq 

-C)'l 
-99 
-99 
.qq 

f\1/.f 

12b 
133 
-99 

1314 
12/J 

18 

53 
3C: 
A6 

1 o;:· 
qc; 

lOb 
All 

•99 
.. qqo 
.qq 

•Q9 
-99 
•99 
-99 
.qq 

•99 
•99 
•Q9 
•99 
.qq 

-99 
•99 
•99 
.qq 
2111.1 

23 
37 

-99 

1\7 
59 
I 0 

21111 
23 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

() 

0 
0 

0 
0 

28 

0 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

28 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

28 

0 
0 

•999 
3838 

15203 
15667 
1lo90 

6879 
l5b9b 
•999 
•999 
•999 

-999 
•999 
•999 
•999 
-'1'".19 

•999 
-<)99 
•999 
-99<1 
•99Q 

-9<)9 
•999 
.qqq 
•999 
•999 

3912 
5b3b 
•999 

10 :s I 7 
5000 

6· 

l5b9b 
3836 

TAiltiLAT[D 12/31/79 AT 13:12:31.1 



COASTAL • INLA"D SOLAR RADIATION DIFFERENCE STUDY 
NONTIILY DATA SUM~1ARY 

ItJSTRUt1ENT : NIP # 8 SLOOP POINT FEIHWARY 1978 
SENSITIVITY 6,85E•b V/W/SQ,H TREND REMOVED 

ENf.RGY KILOJOULES PER SQUARf. t·1ETER 
HOUR ENDING 

DATE II 5 b 7 ij q tO 1t 12 t3 14 15 lb 1 7 16 J') 20 21 TOTAL 

1 0 0 0 0 220 167 tOtli 1290 R7t 1680 1tb8 23ll0 9£14 13 29 ll 0 0 9940 
2 0 0 0 0 0 0 0 0 0 71 0 0 0 0 0 0 0 0 7 t 
3 0 0 0 0 821 222') 2392 2bb0 3262 3230 2526 1940 t32b R6b t54 0 0 0 2tt10b 
ll 0 0 0 0 781 21C•7 2721 .J051 3225 3262 3250 3079 2729 2095 533 0 0 0 26833 
5 0 0 0 0 0 0 lOb 1591 l33t 2307 338t 3239 299t 2366 623 0 0 0 179H 

b 0 0 0 -9<) ·99 .Qq •99 •99 •99 ·9'J •99 t2b7 t796 1115/.1 347 0 0 0 ·')99 
7 0 0 0 ·99 ·99 •99 -C)') ·99 ·99 •99 ·99 .qq .qq 798 Bb 0 0 0 •999 
R 0 0 0 0 t59 757 2b96 2958 3064 •9? 22'56 9tb 62 0 0 0 0 0 •999 
9 0 0 0 0 0 0 135 0 0 -99 0 t974 2462 2092 700 0 0 0 .qqq 

10 0 0 0 0 556 2.?0 t 1209 1087 395 •99 t490 1953 1205 249 90 0 0 0 0.9QQ 

11 0 0 0 0 .qq •8kll 21Jt5 21l43 2579 .. qq 3230 ·~ 12£1 2900 2379 1277 0 0 0 •999 
12 0 0 0 0 391 t827 2490 2755 2')50 •99 2995 2093 2616 21411 1132 0 . 0 0 ·999 
13 0 0 . 0 0 379 912 9S6 1742 359 •99 0 20A t!l6 ttl 0 0 0 0 •999 
I 'I () (I 0 ·99 -9? •99 •99 .. qq •99 •99 •99 •?'I •99 rC)Q •99 0 0 0 ·999 
15 0 0 0 0 505 1'14 'i 2071 2437 ·99 2&•lO 2Si9 23611 20% t575 452 0 0 0 ·999 

(X) 16 0 0 0 0 0 0 () 0 •99 0 0 0 0 0 0 0 0 0 ·999 -....J 
1 7 0 0 0 0 0 0 0 0 ·99 102 786 1771~ 2230 t'.i91 387 0 0 0 •999 
18 0 0 0 0 0 0 0 0 •99 0 25 0 0 0 0 0 0 0 •999 
19 0 0 0 0 0 0 0 0 ·?9 0 0 0 0 0 0 0 0 0 •999 
20 0 0 0 0 0 0 0 0 ·99 0 0 0 0 0 n 0 0 0 •999 

21 0 0 0 0 fltl1 212•1 2665 2?62 ·99 29b2 2767 2616 2523 1274 556 0 0 0 •999 
22 0 0 0 -9') -99 ·99 •99 -<)9 -99 •99' -99 t60 1197 t23 78 0 0 0 •999 
23 0 0 0 32 0 390 207£1 2t'177 .qq 152t 69 2llll 32 20 0 0 0 0 •999 
2'~ 0 0 0 2£1 1375 25Utl 29£15 21)H 2750 2436 21~2 191:>9 19hO 105<) 1017 0 0 0 23934 
25 0 0 0 bb 1601 2bk2 2824 2592 213b 1664 13H 11flC) 1278 2352 909 0 0 0 20722 ,-

26 0 0 0 2') t1 q .s 2096 1408 t202 731 2869 2761 2620 26q5 222b 1107 0 0 0 21175 
27 0 0 0 90 t742 2755 3161 3.\20 31122 3422 3t94 3210 2li.H .PI31 ')44 0 0 0 29528 
211 0 0 0 0 .')C) -~9 0 0 0 0 0 0 0 0 0 0 0 0 •999 

~lEAN 0 0 0 10 1102 1 09'1 1£103 160£1 11>92 1573 t£196 1511 1343 1 0 1 ~; 390 0 0 0 19060 
Sll 0 0 0 22 5o1 1 os ·s 12011 1277 1302 tHO 1316 111)f:l 1t20 <)lit\ 1127 0 0 0 8508 

IHH·l 21) 26 20 211 22 22 21~ 211 t6 Ill 2£1 26 2h 27 27 28 2/i 26 9 

~11\X 0 0 0 90 17112 2755 3161 3.\20 3£122 3422 331H .S259 2t'l<)1 2HI)· t277 0 0 0 29526 
111 tl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 71 

TABULATED 12131179 AT 13:12:3£1 



COASTAL • INLAND SOLAR RADIATION DIFFEhENCE STliOY 
MO~THLY DATA SUM~~AR Y 

111-H Hll~1::r1 r I fHP 1110 CLINTON fEIIRUARY lli78 
SEfiSITIVI TV 8.2~E-b V/~/SQ,M TRHIO llEI~OVEO 

ENEfWY KIILIIJOIJL[S PER ~QUARE IIETER 
HOUR ENDiriG 

DATE II 5 b 7 6 '} 10 11 12 13 Ill 15 1b 17 11\ 19 20 21 TOTAL 

1 0 0 0 ·9'l -~C) .. «)9 •9'l .qq -99 ·99 -99 -99 -99 .qq .qq 0 0 0 •999 
2 0 0 0 -9'# ·'il9 .. qq -99 .. ()9 -'}9 •99 .. qq •9'1 -<>9 .. qq -~'} 0 0 0 -9'19 
3 0 0 () .. q'} -'il9 -99 -9'} .qq -9'} -99 .. qq ·99 -9<) •'19 •99 0 0 0 -9~9 
q 0 0 0 -99 ·'il9 •99 •9'# •CI? 19'}7 noo 3317 320Q 2939 231f.l bSS 0 0 0 -999 
5 0 0 0 0 :•a BO 0 14LI2 11103 1320 10b6 33143 3026 1315 ~30 0 0 0 11 b55 

b 0 0 0 0 0 0 0 bl3 :lf3 R8 19714 1801 1Q'}6 21187 2131 bllb 0 0 0 12991 
7 0 0 0 0 A 55 2&110 29ll8 3200 noo 3235 3265 31118 2bl40 ll\36 4117 0 0 0 2731111 
6 0 0 0 0 741 2291 2856 32311 33bl4 33ll1 27113 b19 77 0 0 0 0 0 19272 
q 0 0 0 0 0 78 21 125 15511 31 ?.2 320ll 3152 zcH3 2127 52 0 0 0 163118 

Ill 0 0 0 0 :;o 0 117 1125 lb60 b29 1120 2bOQ 7ll2 351 1125 0 0 0 tJ0':)8 

1 1 0 0 0 0 1051:1 2b00 3066 lB8 31l25 3355 3281 .Hb9 2795 2170 bb3 0 0 0 28970 
12 0 0 I) 0 788 2156 2725 2<>81 3094 31116 3111 2961) 2612 1Clo5 60':) 0 0 0 26151 
n 0 0 0 0 2":1 JH 75'i 65 0 0 0 1011 0 0 0 0 0 0 15711 
111 0 0 0 0 0 0 0 0 1102 22110 220 0 0 0 0 0 0 0 35b2 
15 0 0 0 0 f) 1 \ B'lb 2?.30 21177 25117 25147 2302 2078 l'lb 1 3 71 0 0 0 17000 

co 16 0 0 0 0 0 0 0 0 0 0 0 () 0 0 0 0 0 0 0 co 1 7 0 0 0 0 I) 0 0 0 0 0 20 lbllll lb11l 111 Q 311 0 0 0 11712 
113 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 0 0 () 0 0 0 0 0 0 0 0 
20 0 0 () 0 0 0 0 0 0 21 17 n 0 0 0 0 0 0 51 

21 0 0 0 0 llliO 1700 21173 2820 2:\llo 2581 2920 21325 19113 1717 67 0 0 0 22B2 
2~ 0 0 0 0 0 6CI 13 52 1 7 3.117 560 234 1177 JqC) 11117 0 0 0 2b15 
23 0 0 0 0 214 180 2112 :n:n 2~66 2312 15113 110 310 710 0 I) 0 0 13602 
211 0 0 0 0 1 lt·l 2~0<) 2992 3226 B09 JliOO 31113 3300 3076 2570 1285 0 0 0 30259 
?.5 I) 0 0 0 lo~-2 21% 31A3 :nso 3:(56 311711 3142b 32b9 2970 2323 972 0 0 0 30657 

2o 0 0 0 0 1 ?.22 2.iH ?.bull 20013 12711 5113 2b90 3011 t 21\55 211911 ~32b 0 0 0 221190 
27 0 0 0 0 1b52 21611 .H1b Ho7 3459 31100 31211 3?.24 2b20 20112 731 0 0 0 29b ]'} 
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

f~[Atl 0 0 0 0 qJ7 9l(ll 12'17 1£127 l-bbll 171b 1735 17711 1527 11b3 373 II 0 0 15730 
so (I 0 0 0 557 llll'l 1363 11189 151114 11118 1HU 11118 1275 978 Jqq 0 0 0 11228 

tiUM 213 2/l 2/l 211 ell 2ll 2ll 211 25 25 25 25 25 25 ?.5 28 28 26 211 

~11\ X 0 0 0 0 lo52 27% 311H .3367 5r159 3!1110 3ll2b 33tH 3078 2570 ~32b 0 0 0 1oeo;7 
1·11 tl 0 0 0 0 I) 0 I) 0 0 ·o 0 0 0 0 0 0 0 0 0 

TAAULA TED 12/31/79 AT 1:5112:311 



COASTAL - INLMIO SOLAR HAOIATIOIJ JllffEHEtiCE STUDY 
MONTHLY DATA SUMMARY 

INS TllU1·1EIH : uv j;j 11 CLINTON FEBRUARY tCj78 
SE"SITlVITY 312.tOE-b V/W/SQ.M TREND REMOVE.D 

EtlERGY KILOJOULF.S PER sr~UAI~E MUER 
lllllJR ENDING 

OAf[ 4 5 b 7 6 q 10 11 12 13 14 IS lt. 17 10 19 20 21 TOTAL 

1 0 0 0 0 4 -99 77 bO blj b7 bq b7 43 21 3 0 0 0 -999 
2 0 0 0 0 0 l 8 15 34 52 31 22 21 lf} 3 0 0 0 207 
3 0 11 0 0 4 23 45 69 85 87 71 55 4b 20 3 0 0 0 508 
4 0 0 0 0 ~ 2ft 49 73 f.ICj 95 69 73 48 22 4 0 0 0 571 
5 0 0 0 0 q 21 :S5 bU 81 95 65 77 so 22 3 0 0 0 5111 

b 0 0 0 0 8 21 Lt7 17 81 7Lt b5 47 23 4 0 0 0 448 
7 0 0 0 0 b 27 54 79 ?5 100 94 76 49 2:S 4 0 0 0 b07 
8 0 0 0 0 6 28 So 81 96 102 93 bO 3b 15 2 0 0 0 577 
q 0 0 0 0 IJ 20 3b Lt7 85 101 93 75 50 2ft 1.1 0 0 0 539 

10 0 0 0 0 5 21 45 bit bit 81 JCI 7b Q3 22 q 0 0 0 504 

1 l 0 0 0 0 7 29 55 00 95 99 92 7b so 2/t 5 0 0 0 612 
12 0 0 0 0 b 27 ':>2 1b 91 9b (It 74 Q9 2Lt 5 0 0 0 591 
13 0 0 0 0 b 2':> 39 39 3ft 24 Ill . 42 15 3 0 0 0 0 245 
lit 0 0 0 0 0 3 7 37 85 en 411 31 23 10 2 0 0 0 31.13 
15 0 0 0 0 5 20 qq 75 'H q·r. 90 73 49 24 5 0 0 0 576 

CXl lb 0 0 0 0 1 .s b Ill 31 23 25 15 b 2 0 0 0 0 12b \.0 1 7 0 0 0 0 3 I I 19 29 43 5/t bl 76 52 2b b 0 0 0 360 
18 0 0 0 0 l b 10 18 2b 27 29 19 9 q 1 0 0 0 150 
l'l 0 0 0 0 2 9 14 1 l 28 23 2ft 11 17 .5 1 0 0 0 151 
20 0 0 0 0 4 Ill 29 3'1 50 58 Sb Ill\ 31 20 1.1 0 0 0 353 

21 0 0 0 0 b 51 57 80 92 9b 9b 7'1 52 ?.7 5 0 0 0 b23 
22 0 0 0 0 5 27 .32 117 II? 71 o3 /j? Q/1 27 7 0 0 0 1121 
t!.S 0 0 IJ 0 8 211 b2 93 10') 103 92 40 .so-- 24 1.1 0 0 0 '397 
211 0 0 0 0 11 5b b5 C)J 107 1n 107 no be 32 8 0 0 0 720 
25 0 0 () 0 11 311 b7 ?2 tOR II .3 1 O'j fl'j 51l 2"1 8 0 0 0 714 

2b 0 0 0 0 11 .iS 71 qz ?5 65 100 67 b2 B q 0 0 0 bllO 
27 0 0 0 0 12 :)9 69 ')') 112 It 7 106 R'> bl 32 9 0 0 0 71.13 
28 0 0 0 0 q I. 7 30 40 110 23 26 Ill 1 1 b 0 0 0 2lb 

f·1EAII 0 0 0 0 5 21 Ill 58 73 77 71 59 .S9 20 II 0 0 0 1172 
so 0 0 u 0 l l 0 20 2h 27 29 2~ 23 lb 0 2 0 0 0 165 

IIIH~ 28 ~0 26 20 2/i 27 28 ~13 28 21.1 28 28 211 26 28 28 28 26 27 

1·1/IX 0 0 0 0 12 JQ 77 95 112 117 lOij 69 b2 B q 0 0 0 7113 
111 II 0 0 0 0 0 3 b 11 2b 23 lij 15 b 2 0 0 0 0 12b 

TAilULATE.O 12/31/7"1 AT 13112:35 
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1 " 15 

1b 
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1fl 
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211 
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2-'l 

tiE AN 
SD 
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0 
0 

0 
0 
0 
0 
0 
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0 
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COASTAL • IIIJLAIW SOLAR RADI*'TIDr• DIFFEHENCE STUDY 
110NTHLY DATA SUMMAHY 

[IJSTRUMHT: UV l#lc SLOOP POINT FEARUAHY 1na 
SEilSITIYIT'f l54,110E•b V/IUSa.~· TRHH> RlMUVE.O 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
() 

I) 

0 

0 
0 
0 

I) 

0 
26 

f) 

() 

7 

-9'1 
J 
J 

1) 

-9·) 
•) 

·99 
I) 

•) 

•) 
I) 

I) 
I) 

2"<~ 

I 
0 

8 

2 
.. 99 

5 
2 
7 

7 
-99 

3 
-99 

a 

6 
1 
2 
3 

11 
3 
1:1 

13 
14 

13 
15 

b 

I> 
I~ 

22 

1'l 
I) 

ENERGY KlLOJOULES PEH SQUARl METER 
IIUUR ENDING 

9 10 11 12 13 1'1 15 16 

13 
-~9 

21> 
12 

•99 

3il 
22 
21 

•99 
lO 

J 
21 .. 

:> 

12 
D 

30 
.. C)9 

58 
37 

•99 

SCJ 
46 
41~ 

'"'l9 
57 

b 
30 
11 
15 
25 

:~b h5 
15 36 
3i1 bb 
!.II 71 
Ill 71 

j;') 62 
ljjl~ 75 
17 3<4 

l2 t13 
12 21 
~2 ?.2 

~II 75 
3 . b 

·99 .. qq 

111< 40 
-9<) ·99 

00> 95 
.q<) -<)9 

311 58 
-9? •99 

82' 9<) 
JQ· 53 

-9')· ·•'IQ 

83 9Q 
72 91 
h7 h2 

.qq· •99 
82 .• <)9 

fl .qq 
II<! .qq 
22 •99 
27 -<)9 
3'l -99 

<}( •?'l 
')1,1. ·99 
'15· -9<) 
96 113 
% 112 

'19 89 
lOO llt. 
35 29 

60 Ill 
,29 21l 
.22 u 

100 116 
R 2q 

.. qq 
5b 

·99 
100 
100 

86 
-9') 
.. 99 
-C)9 
•99 

·99 
•Q9 
-9<) 
.. qq 
103 

20 
62 
42 
H 
49 

110 
71J 

106 
11 7 
117 

11'1 
121 

2'1 

Rl 
:n 
10 

121 
zo 

80 
•99 

91 
61 

•99 

103 
99 
37 

-<)'1 
Qb 

19 
9b 
5b 
35 
44 

105 
113 

lb 

7'1 
30 
23 

113 
1b 

.qq 
2fl 

.. qq 

75 
7'1 

56 
•9? 

bfl 
7b 

-99 

6'1 
85 
4il 

•99 
7'1 

21 
IJ7 
30 
n 
36 

63 
46 
b7 
<)0 
fl') 

')tj 

21 

.. 99 
19 

.. qq 

49 
53 

43 
tiEl 

•99 
So 

.. qq 

65 
62 
35 

.. qq 
55 

10 
t.O 
28 
2b 
27 

bO 
39 
30 
bll 
62 

b2 
611 
13 

tiS 
17' 
23 

65 
10 

17 

.. 99 
l1 

-91) 
23 
25 

3i7 
~ 

.. qq 

2 
3 
q 
5 

12 
13 

1 
•9'1 

1 

1 
8 
2 
2 
b 

9 
q 
~~ 

I 0 
~ 

10 
1!) 

I 

1'S 
l 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
I) 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

() 

() 

0 

0 
0 

28 

0 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

28 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

26 

0 
0 

-999 
221 

•999 
blO 

-999 

-9q9 
•999' 
-999 
•999 
.. qq9 

.. 999 
•999 
-999 
-999 
•999 

-999 
•999 
•999 
-<)99 
•999 

•CJ99 
-9Q9 
-999 

759 
754 

695 
788 
207 

57b 
. 235 

7 

788 
207 
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COASTAL • INLAtlD SOLAR RADIATION DlfFER£tiCE STUDY 
MONTHLY DATA SUMMA~Y 

INSTHUt4ENT I PSP 1$ 2 ELLIS AIRPOIH ~lARCH 1971:1 
SENSITIVITY 10.99£•& V/W/SQ.~ TRUll> REMOVED 

EII[RGY KILIJJOULES PER Slll.IARE METER 
ltOIJR ENDING 

DATE II 5 u 7 8 ') 10 11 12 13 111 15 lb 17 18 19 20 21 TOTAL 

1 0 0 0 0 115 161 21')11 38& •99 -'19 ·'19 .. qq -'19 -Q9 -9'J 0 0 0 ·999 
2 0 0 0 -99 ·99 1231 1'11113 21l&n 2tHJ 11111 1H8 1 0111 Qll2 382 b1 0 0 0 •Q99 
3 0 0 0 -99 30 bb ·Jq 70 151 381 50'1 332 502 3&1 115 0 0 0 ·999 
II 0 0 0 -9'l -9? 10 71 QIIO 1611 13113 1700 171>B .1 hb 7 1.329 635 21& 0 0 0 •Q99 
5 0 0 0 112 592 Ill 0 'j 2125 ?.bbb -99 •99 281>2 24211 1814 1031 276 0 0 0 ·99Q 

b (I 0 0 -99 ·99 12&'1 111>8 2210 280& 2891 2b'JII 2275 1M2 9112 244 0 0 0 ·999 
7 0 0 0 313 392 12111 1980 21155 2776 28'J1 2696 22116 1509 555 126 0 0 0 18680 
6 0 0 0 t3 72 173 19& •99 •99 .. 99 .qq -99 •99 -9Q .. qq 0 0 0 -9<)9 
? 0 0 0 411 71 152 ll37 6<)5 755 8110 794 1128 287 110 114 0 0 0 41155 

10 0 0 0 52 <)8 203 S211 419 3117 327 311 2611 1211 55 22 0 0 0 21bb 

11 0 0 0 75 55& 12'J7 20'1<) 2b8b 29511 2'J93 -9Q .. qq •99 .. qq •<JQ 0 0 0 •9<)9 
12 0 0 0 82 269 1275 111711 2121> 888 603 98& lb8ll 1193 6b8 177 0 0 0 t1·8Q5 
13 0 0 0 ·99 530 871 1 72'1 2502 2&53 2&40 2'1211 1729 11<)6 8bl 252 0 0 0 -<)99 
ILl 0 0 0 .q<) 386 6711 1533 1 1>37 1312 507 979 2b'i 701 ull2 23'1 0 0 0 -999 
15 0 0 0 .. qq 1297 11106 2171 21>110 2997 .3059 2709 230& 1775 80Q 2112 0 0 0 ·999 

I.D 1b () 0 0 71' 14& 7&5 1185 1'34 3 221& 2377 2226 lo27 1152 1b2 1<)5 0 0 0 111568 
~ 1 7 0 0 0 lOll q90 1221 20'75 2«>5'1 3219 3222 2112 113110 634 651 215 0 0 0 184&2 

18 0 0 0 Ull 799 11>25 2335 20?2 3217 3?.75 30ll3 2561 1 Q23 .qq •99 0 0 0 .;.999 
19 0 0 0 .. qq -9'1 P>'1l 22117 ?.nn 3106 -99 ·99 .. qq •Q9 -99 .qq 0 0 0 •999 
20 0 0 0 -'I 'I -91) 15.311 2135 2600 20'11 301& 2809 2436 1758 QQ1 267 0 0 0 •999 

21 0 0 0 tOO 51\8 1351 2029 11182 2011Q 18'15 163'1 1564 1456 073 362 0 0 0 1'5768 
22 0 0 0 -555 -555 -5';i5 •'i55 -555 -555 -555. •555 •555 -555 -~55 -sss 0 0 0 •999 
23 0 0 0 1 .l'l 1\12 1555 2253 27611 3066 3131 2918 2'i 52 1903 11 f\<) ll2'i 0 0 0 22702 
211 0 0 0 23 59 1055 1949 261.16 2994 30211 23115 1536 bl9 7AQ 2ll6 0 0 0 17375 
25 0 0 0 57 JOb 506 932 1069 1558 962 1335 11 01) 510 359 136 0 0 0 68'.19 

26 0 0 0 -99 -9q 3211 0 6b 11>5 515 6ll6 227'1 1737 797 61> 0 0 0 •999 
27 0 0 0 -99 175 352 598 1122 2059 2051) 161\9 1230 61111 331) 216 0 0 0 •999 
21\ 0 0 0 206 A35 lbtlO 21150 21)12 32.B .3292 30'1!1 21:>7& 2(1411 126ll . 514 0 0 0 2ll204 
2'1 0 0 0 19£1 977 •9'1" 2356 2flq] 32otl 3231 30.30 ?.Silb 1976 1216 453 0 0 0 •999 
30 0 0 I) 206 6611 175'1 21127 2901 321:>'i 3318 .3092 2t.h.3 2142 1195 11'14 0 0 0 2LiliOo 

31 0 0 0 2116 1176 l b 11"1 23«>0 2f376 31911 3223 3001 ?SbR 11)4Q 121Q 111.\5 0 0 0 2.39'12 

11EMI 0 0 0 'lb 403 1017 1535 2029 2234 2191 2059 17o5 121\7 7•.3 244 0 0 0 lb052 
so 0 0 0 70 369 StU 7'16 'It 7 1050 101:1() 897 77'1 1.105 3.5'1 1110 0 0 0 &976 

tiU~1 31 31 31 19 24 29 30 2'1 27 26 2b ?.b 26 25 25 3t 31 31 1 .3 

tiAX 0 0 0 211& 1297 1 "15'1 21150 2'1hl 3265 3311\ 30'HI 21o7b 21112 12&11 514 0 0 0 211110& 
II PI 0 0 0 0 30 bb 0 hb 151 3?.7 31 1 265 1211 'j'j 22 0 0 0 27bb 

TABULA TEO 12131179 AT 15119&1HI 



COt.STAL • Hllf,fl[l Slll.\ll RADI4TIIJN DIFFERENCE STIJOY 
I·IOIHIILY DATA SUMHAHY 

INSTRU11[LT : PSP t1 3 CAPE FEAR ~IAHCW 1'116 
SEI·ISITIVITY 11.271:-u V /~1/SQ .H TREND RHIUVEO 

EtiERGY KILUJOIJLES PEH SI~UARE IIETER 
ltliUR EIWHJG 

DATE II 5 6 -; 8 ·J 10 ll 12 l3 111 15 16 1 7 18 19 20 21 TOTAL 

l 0 0 0 (• 5l t n 1 1162 Jilt: 9511 7119 !2110 17111. 717 ·9'<1 •99 0 0 0 •999 
2 0 0 0 ·'19 •'N -<}') •99 -?'l -99 1925 11165 %6 663 2ll4 &2 0 0 0 .!)99 
3 0 0 0 '? bO 150 1'11} 326 258 3511 1105 329 11311 15·9 60 0 0 0 2762 
II 0 0 0 l !:. 283 !)22 lOB 1222 111711 1171 1682 l5l'l 135!) 10116 2% 0 0 0 12025 
5 0 0 0 31 520 lB5 2065 2bbll 3009 3066 2913 2~78 1 f\71 110;! :n~ 0 0 0 211ll2 

6 0 0 0 0~· 1175 ton 16110 2501 2839 291l1 2772 2331 172/l 100b 271 0 0 0 19651l 
7 0 0 0 3: 1182 11911 1852 2207 271111 2'113 27112 tqot 16611 773 t!)5 0 0 0 18802 
8 0 0 0 u 117 171 2115 200 5711 539 551 251 120 50 1fl 0 0 0 281l7 
9 0 0 0 J 611 1 ?l 527 'i3b 616 536 1131 111111 3511 153 'II 0 0 0 3693 

10 0 0 0 J 116 31HI 308 J.71 3911 11511 320 2bb 2fl6 90 33 0 0 0 29118 

I I 0 0 0 61 530 1<!2'3 2076 2667 2')!)3 3076 2910 211911 lf\87 110:i 3111 0 0 0 21362 
12 0 0 0 b1 1156 121~0 11J15 2tll'l 121\11 760 20bb 11106 1677 8211 ltfl 0 0 0 131011 
13 0 0 0 7.: 11'10 '192 18flo 1752 2963 2873 21193 21 '1'1 1691 qoa :505 0 0 0 1fi70c 
1'1 0 0 0 33 2311 11 ).7 1777 2029 1189 <j]'l 766 253 381 17~ lq2 0 0 0 871\6 
15 0 0 0 7.E 1190 12fl.3 2123 21'>50 2931 -!)9 -Q9 -99 -9') -<H -99 0 0 0 -999 

\.0 lb 0 0 0 ·'Vl -9') •'l·<l -!)9 -9? 1!)2b 1555 11110 lll:SI '187 335 16'1 0 0 0 -999 
N 17 0 0 0 b·'! 518 LSI 7 2?.o2 2'457 3010 3163 2118b 1537 659 60!1 3<l·~ 0 0 0 16555 

Ill 0 0 0 C)'j 715 lS!19 ~283 21}119 3232 3315 31116 2o92 2069 1280 1153 0 0 0 23678 
19 0 0 0 tO~ 721 1526 2220 21bb 3104 3187 3016 21>00 1977 122~ 4110 0 0 0 22887 
20 0 0 0 Q..J 60'1 1 4 ~i'.i 20!)1 2621 ;!91jf\ 3135 289b 2532 1658 116'\ 32'1 0 0 0 211331 

?.1 0 0 0 7'1 o33 1321 151111 lldb· !'105 1512 131 II 1821 111% 11 1 ~ Ill~ 0 0 0 111786 
2;! 0 0 0 57 1~37 -~9 w')'} -9? -9!) .qq . -!)') •99 .qq w!):) .q'} 0 0 0 .qqq 
2:5 0 0 0 .!)•) -99 -9? •9') -99· -IJ9 31 !)/j 2973 2510 11H5 11b::! 1105 0 0 0 •999 
211 0 0 0 b7 3SII 761> 1625 2603 3005 1087 2q')O 25:~? 10!)11 llb~ 31:1=1 I) 0 0 19267 
25 0 0 0 119 205 2q7 756 102') C)()] 7112 502 bb5 307 22~ ')1 0 0 0 5902 

2o ·o 0 0 3o 52 17 Ill o!l 292 21111 201lll 2307 12211 1231 H·!l 0 0 0 7!)66 
21 0 0 0 36 150 ')I~ I) 21H 213J') 26Ab 21l02 19!)6 1102 376 1 7?. 11 '\ 0 0 0 14565 
2il 0 0 0 159 731 1 '.iil2 2370 21.190 $2118 3312 3108 2660 2031 llf\1 52'5 0 0 0 23761 
2') 0 0 0 162 6119 16511 .~363 2(190 .5207 3235 30117 2660 . 2006 12b·l 501 0 0 0 23858 
30 0 0 0 1H 890 161\!1 ~111 :5 2?1>6 32119 3356 31611 2b7'J 2062 t3to 52.~ 0 0 0 211521 

31 0 0 ll 2P' 875 to22 23:~5 2871 3159. 3210 3031l 2b21l 2022 1 ?.7·1 507 0 0 0 237511 

~lEAN 0 0 0 bT 1131J 91\!l 15115 l'lllll 2152 20117 201>0 1757 1301 803 282 0 0 0 15b65 
~D 0 0 0 55 ?.b2 ':)42 78'1 '175 10130 1158 !)!)] ll63 678 II ':iS I o•1 0 0 0 7503 

tiiJM 31 31 31 211: 21:1 21 27 21 28 29 29 2"1 ?.9 2.-! 23 31 :si H 25 

f·IAX 0 0 0 2P ll'IO 16~[\ 21113 2%6 3?.89 3356 3lbll 211'12 20o9 1311} 525 0 0 0 211521 
1.1 I II 0 0 1,) 0 52 17 Ill (,i\ 25R 21111 320 251 120 5•) 13 0 0 0 271>2 

TAHIJLATlD 12/31179 AT 13&19&118 



- • 
C045TAL - INLAHO SOLAR RADJATIUH UlFFER[NCE STUDY 

~IUN THL Y DATA SUMI·IAH Y 
JIISTRUI·IEMT . PSI' U 4 IU\LLACE ~lARCH 1976 . 

3EtiSITIVITY 11,00[•6 V/~/SU,M THPIO REMOVED 

E11ERIJY KILOJOULES PER SOU ARE ~1ETER 

ti(}IJR ENDING 
DATE II 5 6 7 li q 10 11 12 13 Ill 15 Ill 17 16 19 20 21 TOTAL 

1 0 0 0 0 376 21H 278 41l7 /~64 612 ~bit. 566 360 195 124 0 0 0 11527 
2 0 0 0 0 31i0 1 1 I 0 1791 230A 1703 1561 toll 1032 875 1195 220 0 0 0 131 Ob 
3 0 0 0 0 -6813 51 bll 67 172 333 326 1157 670 162 149 0 0 0 .qqq 
4 0 0 0 0 342 970 11 61~ 2172 1566 1766 193') 1759 1573 1010 309 0 0 0 111590 
5 0 0 0 •888 870 1672 203A 2578 2?32 3037 2879 21190 1881 1132 j<;9 0 0 0 -999 

0 0 0 0 12 1121 1105 1700 2~55 2653 2A69 2744 23o1 177o 1042 296 0 0 0 193311 
7 I) 0 0 320 379 1132 1639 2406 21ll2 2660 2732 19110 ll55 46A 1111 0 0 0 18129 
8 0 0 0 •bob Ljfl 1:0 13'1 156 2~1 267 336 261 1116 94 lH 0 0 0 ·999 
9 0 0 0 0 32b 130 1147 6011 729 935 801 1127 3H 107 -~88 0 0 0 -999 

I 0 I) o. 0 -boo 61 192 372 1101 339 1105 333 31'1 156 711 169 0 0 0 •999 

11 0 0 0 •bbb (>05 1271) 201113 25130 2909 2967 26011 21190 17AO 1112 382 0 0 0 •999 
12 0 0 0 28 271 12:78 1167 21ll8 1121~ 6113 . 1206 14ql 623 1150 300 0 0 0 10261 . 
13 0 0 1) 11130 IIlli 712 157? 24H 2118o 2610 2bll9 12911 11122 82~ 273 0 0 0 17175 
Ill 0 0 0 5116 337 112b 13911 lb92 51'~ 301 507 713 1037 514 330 0 0 0 9011 
15 0 0 0 175 6113 13'>3 20111 258ll 2882 2986 2bllb 2355 1766 931 21111 0 0 0 20bl9 

1.0 lo 0 0 0 -?<J .qq 2t.s 503 756 lo72 2317 2553 1852 1Lio9 11'52 •bb6 0 0 0 -999 w 
1 7 0 0 0 -99 -<J'J 11 119 1807 .q9 -61l6 29116 240o 21195 969 557 253 0 0 0 ·9'19 
1A 0 0 0 156 1~27 lll611 220!1 27Rll 3130 3238 3060 2b'~0 1995 1281 453 0 0 0 228611 
1'1 0 0 0 16& o77 lW5o 2156 2706 3037 3111\ 2qol 25 1~') 19110 1210 440 0 0 0 221a11 
20 0 0 0 811 638 1351 20118 2569 2qoo 3037 26117 2356 1763 1102 343 0 0 0 21046 

?.1 () 0 0 811 536 1059 1626 111!\6 1851 1976 17'111 1658 1769 LlbO 156 0 0 0 IL1Lib7 
22 0 0 0 411 38tl 283 309 311~ 1769 889' toot 2263 17tH l Oo'j 3A8 0 0 0 11531 
23 0 0 0 •bbb 710 lll72 21bb 271'1 3027 3102 2q2<~ 24llll lllb5 1151 Hb 0 0 0 -99q 
211 0 0 0 -oob 1107 760 •99 .qq •'19 3021 302tl 11.192 110 11 A09 377 I) 0 0 -99q 
25 0 I) 0 354 toll 266 459 1022 813 911 613 701 603 T~5 119 0 0 0 65btl 

2b 0 0 0 •bb6 95 52 36 11~7 671 76q 2006 1571 962 3ll0 115 0 0 0 •999 
27 0 0 0 •o66 156 355 7711 1537 1HA7 b66 66b l 039 ?.67 2bll t:\0 0 0 0 •999 
26 0 0 0 250 670 1o'j ') 2336 21Jb3 3177 3211') 3071> 2o5LI 2035 1286 510 0 0 0 23973 
~'I 0 0 0 211 797 lb22 2302 21129 3137 31113 3009 25 71 tqsq 1206 till] 0 0 0 23273 
30 0 0 0 -bot> 76<'1 ltillb 2387 2917 3201 32oll 3116 2t>ol3 2053 121l0 'lOI 0 0 0 •999 

31 1,) 0 I) •hbb 830 1£>02 2300 21120 3121 ..5180 301)0 2558 . \ 911/) 1216 1176 0 0 0 •999 

~1E::MI 0 0 0 173 1163 'J.S') 13811 l!\1'1 1937 2035 ~052 173Q 12q7 758 292 0 0 0 lb053 
!lD 0 0 0 172 2111 5bo 1102 91\11 1092 liB <'179 1115 624 411 1213 0 0 0 'i956 

~lUI~ 31 31 31 lq 21l 31 30 ?.<J 29 31 .H 31 31 31 2'1 31 31 31 17 

~·lAX 0 0 0 '3llb 670 li:tl6 231)7 2'117 3201 32611 311 b 2&oll. 2053 1206 510 0 0 0 2.3973 
.'-lit I 0 0 0 0 1111 51 ~6 87 172 267 32b 261 tllh 74 tiLl 0 0 0 11527 

TAIIULATf.O 1213117'1 AT 13:19:118 
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CII~STI\L M INLAtJI> SfiLIIH HAOIATION OIHERENCE STIJDY 
~mNTHLY DATA SUMMARY 

1 NS T RIJt1EI'I r z PSI' II 'i SLOOP POINT ~1AHCtt 1978 
SE.NSITIV~TY 9.44[•6 ~/W/SQ.M mEt-;D REMOVED 

EJIEf'GY KILOJOULES PER SIJUIIIU.: IIETER 
ltOIJI! ENDII~G 

OAT[ q 5 b 7 8 ') 10 11 12 15 111 15 lb 11 18 19 20 21 TOTAL 

I 0 0 0 0 qq 18b H2 793 11110 9311 1083 1357 5bll 2213i bl~ 0 0 0 b710 
2 0 0 0 11 386 112'1 1857 221>1 1661:1 2597 157ll 987 80ll 30~ bf.t 0 0 0 138117 
3 0 0 I) () 13 150 2119 1126 375 230 230 35& 505 31 ljl 97 (I 0 0 2<1U7 
II 0 0 0 19 3613 9t<J ~098 U76 12_,5 :1 lf/1 1815 1256 1ll56 100bo 2'>5 0 0 0 11809 
5 0 0 0 22 IJ8ll 12111 i:021 257ll 2963 106'l 2905 2501 1U87 11.32: 35'l 0 0 0 21193 

0 0 0 0 19 373 1114 ~872 240?. 2763 288b 2726 2326 17ll2 1 0112• ii!Oo 0 0 0 19591 
7 0 0 0 1<) H3 1052 Lb70 2265 2650 2Rb7 2757 lQ2<) 1262 7~1 l52' 0 0 0 17777 
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213 

311117 
BA7 

·s5<J3 
12119 

fJOl 
1130 
3510 

311.>7 
35 77 
31168 
2b11 

11111 

Bib 
-s•;s 
551\b 
:S5'ih 
2<)1JII 

2725 
1071> 

2'> 

·s '>91.• 
213 

31115 
32115 

9117 
-555 
3039 

-555 
3323 
31111 
3273 
2665 

.qq 
-?<J 
IJ29 

3510 
31129 

35'j3 
9511 

1561 
1517 
3511b 

31136 
3bl3 
3'.>57 
2910 

5'1'1 

.\120 

.. 555 
3613 
:Sb22 
21J11J 

2751 
103H 

2'j 

31>22 
II(!Q 

2'l5tl 
301J2 
1553 
•555 
21J70 

-555 
311 1~ 
3217 
30113 
2050 

.qq 
•99 
360 

3260 
:\233 

333'1 
IJ 1 t~ 

l61JO 
2293 
3051 

3062 
:B9& 
3326 
27':)2 

3115 

300'> 
-555 
3403 
31110 
2bll0 

21>0h 
q'jq 

25 

2565 
2590 

905 
-555 
2biJb 

-555 
2b95 
2729 
2667 
l5b2 

229J 
.qq 

635 
21\12 
2llbCJ 

2908 
342 

1 7 711 
1700 
25/lO 

2201 
29511 
2751 
21>1 'i 
Bll 

2035 
-55') 
2'l118 
2'.113'1 
1 b<j I~ 

216T 
BOt 

2iJ 

29flll 
Bll 

19B 
181J9 

341 
-555 
l'l91J 

-555 
20b9 
2091J 
20lfll 

-C) C) 

196?. 
•Q'J 

:sb 1 
2163 
191Q 

22111 
53fl 
b'H• 

12119 
-q<J 

521J 
228& 
2106 
2111<) 

217 

2114 
-'::i')<j 
2·st q 

21 CJ7 
12~7 

231'1 
217 

17 

1193 
1 O<H 

587 
-555 
12<)iJ 

-5'.>5 
1329 
1H1 
13211 
.qq 

1lflb 
-C)(j 

Bt 
131111 
13113 

.qq 

1111 
1115 
.qq 

-'1<) 

1125 
1'.>7') 
lV13 
12'l2 

117 

bllb 
-555 
15112 
152Q 

fl:\2 

tOO!! 
1176 

22 

18 

112& 
IJ57 
-99 

-555 
51Jt. 

•555 
53? 
538 
5'?5 
•'I 'I 

268 
•'IQ 

137 
5112 
57b 

-<)9 
53 
1)7 

•'19 
5119 

.no 
7 1 7 
11/jiJ 
5h7 

Ob 

773 
7119 
127 

II:~ I 
217 

22 

H 
35 

•bbb 
•555 

35 

-ss5 
IJ1 
53 
60 

•99 

-99 
0 

15 
-99 

biJ 

2b 
11 7 

75 
12') 

37 

.qq 

•55') 
124 
1311 

19 

'>5 
36 
21 

1:SIJ 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
() 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
() 

0 
0 

30 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

•999 
z·s 7o9 

-9'19 
.-999 
·999 

-CJ99 
21JQ611 

-1)99 
-9CJ9 
-999 

-1)99 
-99'1 
•999 

2b903 
2511118 

-9?9 
-999 
-9<)9 
•999 
-Q99 

•9'19 
2/ll)Q'j 
27605 
23635 

IIOIJ2 

-99<) 
•9CJ9 

2<)171 
-<J99 
-')91) 

21Jl7b 
5<Jf\b 

9 
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DATE 

1 
2 
3 ,, 
5 

0 
7 
n 
') 

1 I) 

1 I 
12 
13 
111 
IS 

16 
17 
10 
1'1 
20 

21 
22 
23 
2£1 
2'5 

2u 
27 
2A 
29 
30 

11[1\11 
Sll 

NlJH 

~lAX 

~I I 1-J 

II 

0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
Q 

0 
0 
0 

0 
0 
() 

0 
0 

0 
0 
0 
0 
0 

() 

0 
0 
0 
(} 

0 
0 

30 

0 
l) 

0 
() 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
I) 

() 

0 

0 
I) 

0 
0 

. I) 

I) 

. 0 
0 
0 
0 

I) 

0 
0 
0 
0 

0 
() 

30 

() 

() 

C Jt.STAL • HILIU1D SOLA~ f~A[IIATIIJI~ OifFERHIC£ STUilY 
MlillTIILY DATA S1Jt1~1AIH 

IIISHUI\UIT : PSI' IJ 3 CAPE fEAR APRIL 1'17fl 
aENSITlVITY 11.27£-~ V/~/SQ.M TREND REMOVED 

0 
0 
() 

0 
0 

0 
0 
0 
0 
0 

11 
.qq 

0 
11 
10 

13 
0 
() 

t:> 
25 

22 
31 

.qq 

2 11 
3"i 

1) 

0 
'i lj 
'j -~ 
2'1 

1 1 
lo 
21l 

'.) 11 
0 

20?. 
1R9 
172 
t5:~ 
22'1 

273 
2115 
32J 
220 
()110 

311 
II Ol 
3M· 

:li>F· 
Ill 

5.? 
19ro 
11'3(• 

3'31 
117~· 
-'10 
311(• 
liM• 

11>7 
61.: 

5s•_; 
55f:; 
51:\i.: 

2')1.i 

l'ih 
(!f. 

8 

IHl 
621i 
393 
q(.!ij 

891 

9&& 
907 
106~ 
977 

1157 

369 
-99 
113 

!209 
l3111 

\16 
S30 
135 
2!:1?. 

12112 

13111 
121.1'~ 
-9'~ 

1 Ollb 
122o 

2112 
lb7 

131IH 
t:S'J 3 
1010 

ILB 
IJI)I) 

2il 

1 'ii}A 
lL20 
8"l] 

1110~ 

1696 

1"755 
16?6 
113'>11 
17 110 
1731} 

<157 
-'>9 
209 

20'10 
1 '1 ~~I) 

l.S:)'j 
{))'j 

I.J~i) 

-~ i> 
203£1 

17H2 
207'1 

-'19 
lllJII 
lt>511 

lilo3 
2 1 ~i 

21~7 
21115 
I U.l'.l 

11171 
h.l 7 

213 

EN[RGY KILUJOULES PER SYUARE METER 
HOIJR El.iO 11-JG 

10 11 12 13 1ll ·~ 16 

22713 
232".5 
1127 
22011 
2370 

2305 
2ll2ll 
2'>09 
2lJ'j 3 
203'i 

2"3R2 
l'l'16 

177 
2723 
2~)i12 

i?ll35 
693 

1(,<)1 

1511 
2711() 

21•60 
27119 

-<)') 
lb7'1 
11l2ll 

2'13h 
IIIH 

2iii1J 
2t\')ll 

2272 

2051 
71.11\ 

2'1 

21llll 
21372 

2R22 
2973 
3030 
2'122 
21112 

21)2 1 
l;?lf.l 

90 
3250 
.~OQ(, 

.H'lll 
1·szs 
to3:s 

)/16 
"3255 

3127 
32h7 
-'l'l 

I 013 
;~') "llj 

c~'i117 

tOOl 
:nn 
33\ IJ 
"51)3~ 

3131 
3205 
lliH 
2'1'lH 
B?.5 

30llo 
3322 
33113 
327Q 
2'Hll 

.i:!608 
ns2 

Q03 
35:H 
.33£12 

351'1 
725 

1272 
978 

35115 

3609 
-'1'"1 
-'19 

.2?.1?. 
36611 

2211 
6211 

36311 
V37'l 
.2Q 1 q 

<?oull 
101?. 

~8 

321£1 
BlO 

955 
3063 
3168 

3276 
3BII 
33811 
3360 
3000 

31186 
3ll 32 

662 
V:in7 
3~96 

35ll6 
11311 

1962 
1326 
3596 

3580 
-99 

365 7 
2675 
1635 

2790 
UO'l 

36116 
3509 
19S2 

27l'l 
1010 

2'1 

30115 
30o7 

6ll5 
2105 
211'lb 

2905 
30<12 
3193 
30'l5 
2620 

2663 
3211 

611 
3327 
~240 

33/.Jil 
217 

1771 
17S 1 
Bl!! 

3306 
. -9 11 

33oO 
2586 
Ill 0 

J<)5o 
Sll2 
.')Q 

31'13 
27Ql 

2t>39 
25118 

5911 
1 il72 
2066 

1<153 
21116 
2720 
2o67 
2310 

211.39 
27Q3 
Jll] 

2fJI) f) 
<!]flo 

2flo3 
:so tJ 

1'150 
lii'J 6 
2925 

25111) 
-'l ') 

2fl2·s 
21"111 
tnn 

l..Sil£1 
253 
-'1'1 

2921 
2.Pitl 

2072 
f\117 

2fl 

2051 
19110 

:\'l(J 
1063 
203£1 

1315 
2053 
2116 
2111 
1122 

1736 
191}1 

112'1 
22611 
21 Fl 

22'.i9 
303 

1 56 ~ 
B2 

22111} 

.qq 

-Q<l 

1977 
lQ<J"S 
11(1,~ 

llllfl 
13/l 
-9'1 

{?1!1111 
20'13 

15211 
b9l 

27 

1.7 

12(JQ 
1151 

lb3 
11511 
112Q 

6115 
12'f.i 
1H'5 
1277 
1055 

II~· 
llll<h 
3'n 

111 Cl3 
1 Q 1).3 

Ill% 

7'1!2 
31H 
711.2 

:5t.O 
-IJ<J 
1\7'5 

10 'i'J 
2.it> 

12ht. 
1 1.2 

161'!) 
1 7 llfl 
121)1\ 

(>IIC' 13'.:>-S 21•15 ~·I.SI> :B71i :~t,bll 361.16 :BoO 2925 22nO l71t"l 
:sr 113 3~> -!'"ill '10 IHl.) 11311 211 2s:s I.Stl ·~.?. 

18 

525 
li'Jl 

96 
1Jb9 
Q05 

2<?2 
';iii.:S 

52'!6 
59'7 
11112 

3?.JJ 
62"1 
1% 
513 
o:s::s 

68·7 
Lll 

21.2 
125 
416 

:ns 
-'~9 

1125 
bT& 
12£1 

llllifl 
'n 

79fl 
7 O•li 
')IJ.7 

7'W 
Ill 

IIQ 
ll2 
lb 
57 
30 

2ll 
57 
59 
73 
7ll 

so 
62 
10 
72 
ijll 

93 
16 
17 
39 
99 

qq 

-99 
60 

1 0 1 
16 

Ill 
112 

1110 
59 

lOb 

57 
32 
29 

1ll0 
10 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
() 

0 
0 
0 

0 
0 
() 

0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
() 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
() 

0. 
0 
0 

0 
0 
0 
0 
0 

(I 

0 
30 

0 
0 

236o5 
23blB 

-999 
1'1057 
22715 

21llb7 
211517 
25ll33 
2117{)6 
21506 

21000 
-999 
37211 

27283 
2h:\13 

2h300 
5426 

131120 
71l'i s 

26'j97 

•Q99 
-999 
-999 

1.'1716 
16129 

1Cl012 
Ll657 
-99Q 

213115 
225'/0 

1 (17813 
73011 

211 

2A 115 
37211 
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DATE 

1 
2 
3 
IJ 
5 

0 
7 
0 
9 

10 

1 1 
12 
13 
Ill 
15 

. 1 b 
I 7 
16 
l'l 
<!0 

21 
22 
23 
2lJ 
25 

2o 
27 
21l 
2'1 
3ll 

1·'£1\11 
sn. 

IIUIJ 

1·1/IX 
"'l II 

'I 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0. 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
IJ 

5 

0 
n 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
II 
0 
v 
0 

0 
0 
I) 

0 
0 

0 
u 
0 
0 
0 

0 
0 

:so 

0 
0 

.... 
CIJA3TAL - INLAIIO :JULAII HADIATIUN IJlFfERUICE 3ftJI)Y 

I~IJiHIIL Y DATA SU"'MARY 
INSTIHH·1f.IH : I'SP II ll ~IALLACE APRIL. 1'17R 

SU1SIT1VITY 11.00[-b V/IUSQ,I·1 TRENIJ RE.MOVEO· 

0 
1) 

0 
,') 

-oo& 

I} 

1% 
1'1 

•6oiJ 
•61Jb 

-bbh 
1\ 
I) 

9 
•llllll 

i) 

10 
lU 

70 
•but, 

.B 

· 1 'lo 
I) 

7 

o'lb 
303 

35 
2H 
2511 

286 
255 
330 
315 
191 

lll8 
93 
30 

330 
32b 

380 
250 
-')') 

-9Q 
-?9 

250 
327 
6 'lll 
1'17 
35C) 

225 
'~Oil 
119? 
I~ 'l 3 
275 

31111 
15'j 

27 

833 
8!it! 
2~7 
3711 
Q29 

91Jl 
?51l 

1004 
1019 

71ll 

2H 
IJOO 
135 

1 01J5 
1078 

llllO 
]JlJ 
.qq 
.l)C) 

1073 

<)22 
971 

12 1li> 
Q07 
5u2 

31HJ 
tllll 

J32il 
13qll 

'i') :s 

7ilh 
3'j7 

211 

I 3'1'1 
lOU 

15o9 
lfdll 

lJ7ll 
A')') 

11>'15 

1'/07 
1t>?l 
1tl':)'l 
17!11 
lBS 

911 
9'H 

57 
1 '17 .S 
lObi 

l'JII I} 
'l41 
&i.7 
2illl 

1 8'1'1 

1577 
1970 
19 113 
1 7 ?.'1 
17td 

9)2 
i~'ll 

2119.~ 

2122 
1'101) 

1.HI S 
loO•~ 

s l) 

212..! 
51 

[IIEHGY KlLIJJillJLES PEil SIJIJAHE 1·1ETER 
ltOUil ENDING 

10 11 12 13 Ill 15 1& 

22.S't 
23115 

o.S'I 
·1 9o8 
235'1 

2 S52 
2'125 
2'lto 
2111 b 
2131 

loS'/ 
.~2'15 

13?. 
~ubO 
~':i3'; 

?.b52 
Ill? 
323 
71'1 

2539 

2101 
2hb3 
2t.ll'l 
2Ltb2 
.{?II 0 'I 

lb/31 

276'1 
2611') 
12~.) 

I 'l'j 3 
1115 

}U 

271>1 
2Hb? 
1236 
?,!, 71 
2£17b 

259ll 
2'122 
:S020 
2920 
2o71l 

2629 
23lll 

204 
31 'jlj 
3003 

316'i 
till') 
Jf\5 
/180 

307b 

21121 
3187 
31.\U 
2ll32 
12112 

<'..'171 
1 <J<J 

3?.h1 
32"ill 
2372 

:s ;?I. 1 
1'1'1 

3065 
3lb0 
11 (JII 
300£1 
l1llll 

2'1lll 
3213 
3315 
31 qz 
2959 

2573 
33112 

227 
31H3 
3H7 

3ll7b 
?.397 
1220 
16'1(\ 
3'551 

2 711'1 
3505 
31t06 
21t19 

850 

I 750 
33lJ 

3':.ll3 
3513 
no~> 

3117 
3225 

66b 
26ll8 
2935 

2977 
3269 
Bo1 
3287 
2593 

258'l 
31105 

1111'1 
3il59 
33Ro 

3111111 
1169 

2 1170 
2140 
3167 

3187 
3577 
31178 
2390 

il37 

255'> 
lt.t'l'J 
3':iW) 
3507 
SlH 

2710 
929 

30 

3'l£15 
'13 7 

2937 
3029 
18115 
2216 
2b2l 

2777 
30b9 
3171 
3035 
2bflil 

2ll1tl 
31119 
2td 

3256 
3276 

3296 
289 

2303 
253b 
30':io 

26&3 
31l•l3 
3226 
3159 

323 

17 57 
19'l3 
339b 
3320 
3001 

?.':iO'S 
1Hl6 

30 

341J 
2b 1 

2H8 
25911 

79ll 
12611 
2blJ7 

1635 
21>90 
2719 
2229 
2537 

21126 
27bb 

500 
21127 
2672 

2750 
000 
91111 

2195 
21112 

2320 
2'1911 
2611 
221l'l 

201} 

l?.IJ3 
J 0 lj It 
?.950 
211711 
1 q II 

2090 
01"1 

:s (I 

2991t 
?.IIH 

lllC)7 
1 <J5q 

3lJ2 
1 bll4 
19oo 

Ill 11, 
2070 
2091 
1719 

3b7 

1912 
21 51\ 

7'111 
21t.b 
1599 

2?.79 
Ji)C) 

673 
18!.11 
1737 

11£17 
2Bo 
21B 
21011 

2311 

-99 
oOO 

2Sll8 
U27 
1117 2 

15"11 
oiLS 

2C) 

1 7 

122t. 
1229 

17ll 
1091 
121)11 

525 
13511 
1322 
12111\ 

&72 

111 7 
tHO 

397 
1377 
1393 

I 1193 
93 

372 
1351 
111/j'l 

'jljQ 

I biiiJ 
1309 
llJ )II 

flit 

-99 
3311 

1599 
llltd 
107h 

.1 0 S'i 
11 n~; 

29 

1 o•ll .. 
lllj 

PI 

ljlti 

ll63 
103 
5Jll 
')Q5 

257 
562 
559 
479 
299 

305 
593 

ll& 
4t.t 
010 

61J1 
.H 

-9<) 
lbb 
71111 

1'17 
1.121 
ll35 
1106 
110 

•'I 'I 

24?. 
7"10 
71 1

1 

B7 

621 
H 

btl 
110 

Sll 
122 
11 7 

113 
130 
107 
lbil 
b3 

115 
1?.9 
2hl) 
157 
22ll 

1llll 
119 
-99 
.qq 

130 

l11t 
134 
127 
12~) 
182 

-99 
-81\ll 

120 
133 

b2 

121\ 
115 
2b 

2bb 
Sll 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

·, ,. 

21 TUTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
II 

0 
0 
0 
I) 

0 

0 
0 

30 

0 
0 

23224 
23806 

7999 
18828 
•999 

20522· 
2ilfl12 
25389 

•999 
-999 

-999 
23090 

3538 
-999 

25ll54 

26876 
8106 
•999 
-'199 
-999 

20&0ll 
-999 

26576 
22lll7 

-999 

-999 
-999 

?.R.\85 
27726 

-999 

21020 
7209 

1 7 

28 'HIS 
3"138 
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1 
2 
:5 
!j 

5 

u 
1 
a 
9 

10 

1 I 
12 
13 
Iii 
15 

21 
22 
23 
211 
25 

26 
?.1 
20 
29 
30 

~IE flt.l 
sn 

I·IIIM 

0 
0 
0 
0 
0 

0 
I) 

0 
0 
0 

0 
0 
0 
0 
0 

I) 

0 
I) 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

1,) 

t) 

5 

0 
I) 

0 
I) 

0 

0 
0 
0 
0 
0 

0 
0 
0 
u 
0 
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20211 
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3237 
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2b77 
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l9bfl 
2760 
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146 
38 

so 
60 
62 
62 
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321l2 

3lbll 
25911 

1121 
:st.H 
307'! 

31 76 

2il2=l 
'q7!J 

:~.:l 

24714 
C)llj 

35'J5 
fll3 

3366 

311iJ2 
13'~6 
.q9 
111\5 

3568 

35115 
IIJL2 
30 ,, C) 

B12 
2L!7 

3127 
/'.110 

28014 
355-11 
~643 

345<J 
?.31t.. 
2011<) 
2670 
35fl'l 

3SO) 
311 -~ 
135-=1 
3425 
29'19 

.114 70. 

21>6~ 
f)l\'j 

.Ht 

f.19 
515 

311<)0 
tqoo 
31114 

3~"1 

91S7 
..qq 
201 

32511 

lo'IIJ 
24~8 
1<)'12 
30 71 
1'111J 

10•Jb 
2059 
22'i<) 
3611'1 
3bflo6 

31453 
2715 
32;3 
29/:.IJ 
311L6 

35H 
21Sb 
22116 
271.3 
ZIJI2 

3S21 

2609 
975 

30 

H7 
46b 

3081 
1613 
21!39 

3317 
1216 
.q') 

47 
3389 

3370 
2b7'j 
1'j31\ 
3116£1 
1079 

1677 
1123 
2lllll 
35!13 
331>5 

3200 
2379 
2273 
261H 
?.'124 

3059 
1<H7 
2722 
2425 
2196 

2fl12 

2307 
975 

30 

35113 
47 

203 
&110 

2081 
186'1 
2731 

2o:s 
1815 
1546 
1155 
2360 

2!18? 221<) 
Q':)(} 1091J 
-99 . •99 
185 576 

2977 23b0 

2ClUt> 
2250 
11 b I 
12~6 

303 

2Litl5 
912 

1319 
251)5 
2915 

?.7b9 
1613 
2066 
2510 
2730 

lh50 
1651 
1005 
2471 

607 

2326 

11)411 
Ill) II 

30 

2'17 1 
I fl':i 

22711 
lb'ib 
1111 

554 
293 

l17b 
1113 
696 

1691 
2107 

211J6 
450 

IA77 
2l.H 

llhl 

171 1 
U&tl 
1945 
189"i 
1ilo7 

23!>11 
203 

17 

2M 
1515 

375 
2514 

15B 

1391 
720 
•99 
533 

17')1\ 

15<?0 
I.J6U 

liB 
31l5 
7SO 

ttl 

':i3 
758 
1117 
107 
1f13 

bq6 
219 
•99 
37J 
IIO.fl 

705 
264 
165 
qq 

5 I! 

1101.1 q'.).:, 
1171 27•) 
530 3ll•~ 

10111 <>31 
1513 lllb 

127'1 oOJ 
137 92 

11 011 ::! 6'1 
1402 :it);• 
1372 52Q 

1615 '11~5 
III'Jb 3o9( 
179?. ')~} 
151411 112F. 
'iB i.J<'l2 

I 7 0 7 q211 

10?.'5 1178i 
5211 2:;o, 

311 30 

179'1 ... <;·24 
1 H 53 

ll 
151 

68 
31 

153 

149 
43 

•Q9 
105 
156 

121 
r,q 

0 
8 

bO 

140 
lib 

210 
15~ 
200 

131 
41 

1 1 0. 
115 
209 

2bl 
163 
259 
250 
111!2 

139 
100 
:~o 

Lll\2 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

() 

0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

82')7 
IISIQ 
25066 
q~8o 

27029 

271408 
15269 
-999 
-Qq9 

29079 

2RI~bl) 

2091J7 
18307 
19202 
11333 

21935 
13320 
148!17 
26904 
26896 

274'17 
-991) 

1797£1 
21835 
2h035 

256814 
19870 
15117 
2b151 
20115'1 

27071 

2106b 
b254 

28 

29079 
5000 
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I 
2 
3 
II 
5 

b 
7 
A 
Q 

10 

l l 
. 12 

13 
111 
IS 

lu 
1 7 
Ill 
I 'I 
?.0 

21 
22 
23 
2q 
25 

26 
27 
21l 
2"1 
30 

31 

1·1(1\fl 
Sll. 

fliJM 

1·11\X 
11!11 

0 
0 
0 
0 
0 

0 
() 

0 
0 
() 

0 
0 
0 
0 
0 

() 

0 
0 
0 
0 

(l 

0 
u 
() 

1.1 

0 
0 
0 
0 
0 

0 

() 

0 
31 

0 
0 

5 

0 
0 
0 
0 
0 

0 
0 
0 
() 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
I) 

0 
0 
0 
0 
() 

0 
u 
0 
0 
0 

0 

0 
I) 

51 

0 
0 

Clll\STAL - lfiLMlD SfiLAI~ RAOIATIUN niFFEHEI'lCE STIJOY 
MO~THLY DATI\ SUMMARY 

IIISIR1Ji·1EIH : PSP ~ II I·!ALLACE HAY tnA 
SENSITIVITY ll.OOE•h V/W/Sq.M TREND REMOVED 
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11 
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lH 
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35:1 
121 

•o&o 

12') 
117·1 

•b6'> 
•bb·!l 
-bb!l 

12! 
2~n 

17 
-ubb 
-Fir3!l 

-hblb 

'11 
-61.6 

liJ3 
15·1) 

l 711 
l2tl 

16 

1170 
I l 

7 

313 
332 

lObS 
-')'j') 

-9? 

625 
1195 

67 
120 
-<)(j 

tl57 
55'7 
700 
bll7 
518 

52'5 
Sill 
5115 
619 
520 

622 
')')9 

?.'70 
2"15 
i• 7A 

tl?.ll 
372 
155 
oOf.\ 
o51 

'331J 
25A 

213 

1·36"1 
o7 

6 

f\05 
61H3 

l(j5h 
-555 

307 

1315 
12h7 

93 
219 

1469 

1072 
l22q 

9"12 
71l2 
6btl 

1252 
1170 
II 117 
133~ 
1316 

12Bo 
t27o 

q511 
&52 

13/il\ 

1025 
lt191.1 

)')II 
132/) 
l30h 

2053 

9 

952 
12'.11.1 
27511 
-5'55 

•H5 

2062 
1327 

l 7~) 
304 

2205 

2071 
199') 
11Hi6 
1507 
131 b 

21'7tl 
212') 
13111 
20')5 
20t16 

205~) 
1"1'10 
1017 

'l'56 
2105 

1110 :~ 
2071) 
1tJ'j2 
11Jh5 
1'157 

27'>11 
17S 

EI~EHGY KILOJOliLES PER SllUARE ~1ETER 
IIIJIJR EtiD li<G 

10 11 12 1J 14 15 lh 

15'17 
101)9 
325/i 
-555 

1105 

2690 
25<n 

211 
%1 

21124 

2177 
2fll11 
1<)22 
2700 
118'.) 

212b 
2767 
lb22 
2'1% 
2110') 

2703 
2t122 
2227 
171 A 
2697 

26')11 
1766 
l'i;!9 
23h s 
2'128 

-~I \6 

21'17 
7112 

30 

:~;!51} 

211 

7ll') 
lfl11l 
3'i36 
-555 

733 

31'i5 
27% 

227 
709 

32bb 

32(j1 
2523 
1761 
301.\b 

747 

1186 
(!1,1)11 

2H2 
3221 
3?.7 0 

3122 
l 9 I 1 
171)2 
2551> 
3133 

3\119 
27117 
21)1,9 
21111 
2736 

BB5 

2302 
9(,'1 

30 

3'1 :\6 
{~21 

301 
510 

35H 
-555 
129'i 

31130 
1555 

371\ 
-<)9 

3'::>37 

35':i3 
2.J 10 
1991 
305;~ 

1012 

2t\ll'l 
1bt11 
3010 
31!1)0 
3506 

33511 
22t12 
21813 
32'16 
3221~ 

33'16 
25 '11 
2190 
:SIIOO 
2')'14 

3175 

2'::>15 
I ill 7 

2'1 

.s'55 3 
301 

389 
757 

32Ail 
-555 
2101 

3tl66 
678 
257 
-'I C) 

3583 

3566 
2690 
llliO 
3250 
1611 

2240 
'J44 

2656 
3417 
3t193 

3341\ 
1522 
3062 
26611 
2707 

3251 
2005 
2194 
3220 
2343 

2311'} 
1025 

29 

~'illl 
257 

1161 
1304 
21163 
•555 
3115 

3151} 
12111 
515 
-'lC) 

33117 

3363 
2444 

71\9 
2712 

825 

211 b 
13'1Q 
l77b 
31125 
31·tj(j 

3156 
189/i 
2655 
2313 
2105 

2'.)511 
l3'::i7 
2t100 
3070 
1306 

2113 
1)9() 

2'1 

B6.\ 
llbl 

t132 
225') 
1497 
-55') 
21\tiO 

27H 
b76 
564 . 
-')<) 

2%1 

2916 
201\1 
10<)7 
l5')q 

1103 

2Q86 
13311 
205 7 
l C) 17 
2675 

2520 
21113 
1527 
2271 
2390 

2~i2l 
1953 
2573 
236<) 

C)Jl, 

19t13 
77fl 

2Q 

2'11ih 
403 

l t1 I 
l60'l 

!lt.6 
•555 
2029 

22tlll 
114') 

335 
-')C) 

2176 

22% 
1626 

714 
2q2 
122 

1028 
866 

lObC) 
1542 
?.2'l2 

1957 
11166 
1737 
19!)0 
l 71l11 

207\ 
1521 
q'q 

2SB 
353 

I 'i32 

23B 
12?. 

17 

65 
1\06 
358 

-555 
1282 

l11Q2 
567 
151\ 
-"''I 

111')8 

1520 
7')6 
744 
203 
177 

1556 
1)<)2 
657 

12<)3 
11.1 C) I> 

13111 
11 Q( 

1111) 
<)IJ2 

133h 

1 5')9 
"'.HI 

1127 
1531\ 

1!ll2 

ll'ltl 

1559 
65 

18 

137 
138 
21q 

-555 
71lll 

752 
22 J 

b3 
-')') 

H27 

516 
2811 
213 

')I} 
I 71 

666 
375 
tlfiO 
7110 
65'::1 

':)/13 

523 
57 A 
.\t\0 
711 

1119 
6')3 
tiOO 
611tl 
<)(3 

2B 

913 
63 

19 

0 
138 

0 
•555 

130 

131 
30 
AO 

.qq 
16b 

110 
65 
a:~ 

0 
4f>C) 

205 
257 
226 
1811 
lt18 

lbO 
127 
1911 
190 
187 

ICJ7 
l l 7 
89 

20') 
2112 

66 

llb'i 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
() 

31 

0 
0 

-·qqq 
12077 
-9')9 
-<)9<) 
-999 

21qo3 
-<)9<) 
313q 
-99<) 
_qqq 

27bllq 
.qqq 

14'S'"I4 
20178 

-<)99 

21878 
171129 
-999 
-999 
-999 

26330 
1<)511<) 
19203 

-9<)9 
~C)99 

-999 
l'i66<) 

-9<)'} 
2':>253 
lllB 7 

2 7127 

2oooq 
b4q5 

15 
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7 
0 
q 

10 
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12 
1] 
11~ 

15 

1& 
17 
11~ 
I<} 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

t1[Afl 
SD 

111)1'1 

flAX 
~1 I 1•1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
() 

0 
0 

0 
0 
I) 

0 
0 

0 
0 
0 
0 
0 

0 
0 
I) 

0 
0 

0 

0 
0 

:u 
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0 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

(l 

0 
(l 

0 
0 

0 
n 
0 
0 
0 

0 
() 

0 
0 
f) 

0 
0 
0 
0 
0 

0 

0 
0 

.\1 

0 
0 

COASTAL • HILAIIO SIILAH RADIAl ION DlFffREtiCE STUD( 
!~IJIITIILY llAT fl SUM~IARY 

~IISTFW~1EIJ:T : PSP II '::. SLUOP PO HIT t·1A'( I 978 
SE~SITIVITw 9.llliE•6 V/W/SO,H TREHD REMOVED 

5() 

11 
/}0 

0 
57 

7b 
76 
15 
53 

-555 

99 
91 
All 
1}7 
Ill) 

118 
91 
95 

122 
122 

91 
1111 

115 
lOb 

')') 

1111 
22 
45 

12') 
125 

12?. 

7'"l 
36 
30 

'7 

' 

22(• 
211(• 
SAl 

5:!. 
3&6 

SA~. 
so~ 

:Sf 
too 

-555 

l!57 
S'H 
613 
670 
2flb 

591}; 
S2b 
/l&'l' 
5119 
587 

5')6 
518 
213 
3'50 
51.13 

o':i9 
564 
1'10 
625 
6.Sto 

ijiJl 

1H8 
30 

i>1R 
3H 

1141 
3b9 
133~ 

1118 
1022 

1308 
U211 

llH 
3011 

-555 

•9')7 
1.2'i 0 
1220 
I .!I II 1 
~2b 

1327 
1262 
lObO 
131 q 
12bh 

1315 
uac 

:J61 
'127 

1 ~Oil 

1ll!O 
15/jC) 

.~ 78 
1<156 
1277 

1&211 
fir! 7 

30 

9 

6j'!l 
21fl 

20'?3 
2:!.2 

l0h7 

20 !-2 
1967 

11il 
81.:5 

-555 

?.O'H 
11111 
192~ 
1 ?.2' ~ 

'::i?ll 

2116 
21)7Q 
238) 
205'j 
2131 

199( 
13'"l:;. 
11 <).! 
J ltl ~~ 
2011'1 

J 74·~ 
~082 

371 
2059 
tC)ot) 

~otr 

.t5~1 
tocJS 

.so 

2.Hl~ 

1 I t• 

EHERGY K1LOJOULES PER SOU~RE MET[R 
ttUUR ENDING 

10 ll 12 13 Ill 15 16 

lll10 
C)ijJ 

2806 
3t13 

lbo6 

2o84 
2619 

ll!l! 
537 

·55'5 

2711'1 
2555 
211111 
l1131l 
I 010 

1701) 
c: 3111 
i':.'b(J') 

i.699 
c. 7'l 5 

coo a 
I'J67 
911 

171.9 
2ol'l2 

~57il 

2177 
.fl<J ') 

C722 
?.':;32 

l'l'l ') 
fll6 

JIJ 

11.01 
llf68 
32~8 

5:?o 
25:i5 

313fl 
30•16 

1-H 

-555 

3302 
3005 
?.71l3 
2223 

OH 

1 5 =tit 
?.~I 1 
3~16 
3 I ·~0 
~2~7 

3-Uf! 
?.11"'11 
1 ilt II 
?.Sc 11 
2111.11 

31LCJ 
191'17 
1002 
31QI6 
2CJt,b 

30':.-f\ 

22"'1 
'it I> 

:!0 

3302 
111.\ 

2073 
125l! 
3550 

366 
3176 

3:S59 
31)35 

2l!O 
l!~8 

~s~5 

:!523 
C.t>ll2 
c'JO?. 
3432 
201J7 

2127 
705 

2989 
3.1181 
3.1136 

336~ 
2162 
2768 
3o 1n 
2V3h 

3191 
t:i?.l 
1399 
3?911 
3J77 

3272 

2o.l75 
I o 19 

30 

llQ6 
7117 

3523 
.1632 
33H6 

3470 
1677 

175 
213 

-555 

3561 
.~9!)b 

~077 
2690 
.~436 

2013 
1330 
2993 
1363 
:;5oo 

33l!ll 
j '17') 

27110 
21171 
171111 

c9lJII 
111b 
IIH4 
C:093 
:!2fi.S 

S279 

V.>lll 
175 

3311 
b55 

31"19 
2o19 
3092 

3216 
1285 

171 
38 

-555 

3378 
2913 
l9l!8 
3180 
1315 

l'HS 
1121 
21ll1 
2921 
3355 

3153 
2153 
2(!.9/1 
3191 
13116 

2'l"IO 
23'11~ 

l<}b7 
2663 
2?97 

2277 
1013 

JO 

1H 
686 

2585 
1399 
2211& 

20111 
092 
213" 
11 0 

-5')5 

2CJ117 
252'1 

'):)<) 

2635 
t1511 

229q 
11711 
2093 
20ilb 
2')711 

27311 
2 1l13 
2421 
7.715 
11:>70 

2B7 
llil I 
.?.9.32 
2482 
t6'i1 

2£121 

~qoo 

on 
30 

155 
lbl!3 
1662 
1006 
lfll!<J 

2230 
701 
llll! 
400 

-5ss 

C'318 
2!11\9 

')79 
ll72 
25q 

2360 
7119 

1262 
llll!1 
?.253 

2002 
1311'> 
21011 
2111"7 
11 b3 

1156 
1750 
l'loO 
2265 
1119 I 

?.tH 

23oO 
IIIli 

I? 

212 
151~ 

608 
2lll'i 

1 4 1 ~ 

139° 
oCJr. 
1 oc:~ 
4QC:• 

-':i':i'i 

150<: 
121( 
53f 
92t 
J')4 

155" 
5il3 
17'l 

l3b'.i 
1517 

1l!22 
b 7 II· 

"t:s<)'j. 

1513· 
1010 

lll ?.2 
1 Ollfl 
537 

15B 
4l'l 

I ':ill?. 
102 

18 

'i2 
76':i 
1 7 L 
11 " 
bOb 

73?. 
129 

3& 
351: 

•5S'.:· 

71J 
B'.: 
311] 
301 
1176 

71:ll 
217 
3b'J 
759 
721\ 

594 
lllll· 
61111 
LICJl 
bll_ll 

797 
h48 
llb5 
!lhl 
10?. 

/JOO 

IIIlO 
2&8 

30 

IIIli) 
38 

lCJ 

395 
133 

60 
19 

137 

1411 
0 
0 

106 
·555 

1lll 
qq 

30 
.qq 

129 

lbO 
Ill 

HI 
167 
1133 

16b 
137 
I IIi 
202 
36'1 

2£17 

395 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOTAL 
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0 
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0 
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0 
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0 
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0 
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0 
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0 

0 
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0 

31 
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0 
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25830 
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27886 
21l107 
'I q 130 

-9<)9 
1111111 

20735 
14111111 
2225 7 
2588? 
2110011 

21>497 
18ll69 
19l!9Q 
22705 
ICJ719 

2£1961 
1CJ217 
14003 
25730 
22885 

26l!55 

19375 
7165 

2CJ 

26064 
1691 
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'·IIJIHIIL Y OAT A SIJM~1ARY 

HISTiliJHErH Z P3P II II L~ALLACE JtJI-If 1 1H8 
SEIISITIVITY 1I.OOE~u V/1'1/Sfl.n TREND RHIOVEU 

12'1 
1175 
1711 

-08A 
21U 

-·bub 
-bob 
~·IIIiA 
~')<) 

:BO 

-bob 
185 
'136 
]tj') 

-bbb 

~o6u 

12'1 
lib?. 

~ool, 

172 

1172 
-o6o 
-99 
110 
11 q 

2110 
0 

_qq 

2~7 
1112 

1 7 

ll7':i 
f) 

7 

5 71 
2911 
620 
1fl1 
1130 

o53 
5115 
62A 
28fi 
520 

(,IJ6 
"/lif!o 
5')3 
1157 
676 

709 
5l>5 
5511 
5'11 
111:>0 

773 
6'1A 
'i117 
3115 
551 

53'1 
13'13 
.qq 

':i'l':i 
lltJ'I 

5fl'1 
?.08 

2') 

8 

1\'11.1 
62U 

1271 
305 

1625 

11122 
928 

111'1? 
q•n 

1271) 

13U9 
11171 

714 
1!102 
1'j II'\ 

I Ill 9 
1231> 
1153 
123h 
13117 

111611 
13011 
511 
<)Ill 

1123 

')ij1 

3H 
11 :~2 
120 s 
11 Ill 

9 

11)56 
16')9 
l'lb8 
656 

2129 

19Qj 
1219 
2117 

1132 
1'1fl3 

2119 
220'1 
lObi 
?.073 
2260 

212ll 
1 ?lib 
10 1'1 
1939 

-9'1 

213U 
20Ab 

td9 
1612 
1 'I 'J 'j 

1005 
'10~ 

11\16 
2001 
11.127 

17H 
~Jo•:j 

2'1 

22L>IJ 
,, ~2 

ENEHr;y K lLOJOULES PEn SClUARE r1ETER 
IIOlJil ENDING 

10 11 12 11 Ill IS lt.. 

26')1} 
261111 
22111) 
125 11 
271U 

2162 
2S02 
22'17 
10'19 
2621 

2711 11 
21HO 
1333 
271>11 
2908 

2751 
?.bOll 
1'1<111 
2'ib8 

-'19 

2l73 
26115 
1 0'15 
211'l 
2t>l (J 

25t>ll 
i!IJ'i7 
2111111 
2o2b 
2'ih0 

2'150 
'i2 3 

21) 

2'l01} 
1<)115 

3117 
27113 
1?.bll 
223b 
2653 

22111 
211?.1 

_qq 

17511 
26u7 

2010 
3317 
152) 
32u5 
33110 

3222 
2')1111 
lfllll 
30119 

-9') 

2'111') 
2073 
2211'1 
2''.)313 
30711 

23'11} 
20117 
2"1112 
3121 
31)1111 

{!t,()A 
')(>II 
. 2ll 

3373 
32110 
1902 
3375 
21011 

301l2 
1537 
.qq 

11156 
31103 

34111 
35b"' 
2li:S6 
355'1 
311111 

31171 
2libb 
3lb5 
3013 
3320 

3111)11 
3071 
1Q35 
2b31 
3355 

29711 
21'11\ 
31115 
311i.~8 
3311'1 

2')3') 
b 11~ 

2'1 

356'1 
l'l'i6 

3013 
1967 
1317 
'5257 
1838 

2558 
11119 
•99 

.2327 
311113 

311J'j 
3bll8 
31127 
3ou1 
BIJb 

3612 
2397 
32611 
2551 
2b'i3. 

371\7 
2730 

-Q9 
211111 
311117 

30112 
2Mb 
3331 
31135 
332.S 

371l7 
1317 

27111 
203 

1182 
27lb 
2970 

1393 
755 
.qq 

160(! 
3266 

301)13 
31161 
3116b 
31107 
31115 

29511 
2021\ 
22110 
2561~ 

3U32 

31157 
2292 
23')3 
2581 
2635 

1933 
2672 
301H 
3.30 11 
29(.,'} 

256?. 
IHb 

2'1 

31107 
203 

15011 
&05 

21185 
21llb 
11116 

1 1'17 
997 
..,qq 

1')')0 
?.1\70 

2067 
3022 
305<1 
3101 
3036 

3013 
2132 
2210 
11)7U 
21'H 

2900 
3172 
2763 
2213 
1722 

11Hl7 
21.>30 
2670 
2085 
211()6 

3172 
&O'J 

1311/.j 
l 11 5 
15llb 
11118 
1713 

981 
1 0 fl.~ 
.qq· 

2'330 
221)7 

1789 
211QIJ 
2Bl 
2'j22 
2111lb 

lhll8 
1596 
1709 
1711'1 
lfll5 

1'122 
203\ 
21•n 
1•nq 
1336 

5613 
1')98 
22711 
239ll 
2305 

1822 
IIQ9 

2'1 

252?. 
5hl:l 

l 7 

111'1/.j 
fl')'\ 
4?.& 

1115il 
12911 

121 3 
9'l0 

.. -Q9 
1777 
1561 

12113 
11151 
lAlii 
1821 
171?') 

1381) 
12°11 
133') 
1226 
10116 

13tl3 
I 1 b <> 
1732 

'190 
111')1, 

51 
11116 
1597 
lbQII 
1 L> I I 

13112 
lj()/j 

29 

I A 51 
51 

16 

725 
586 

9'). 

796 
hOI 

2CJ7 
1153 
•Q9 

10117 
h91 

823 
1075 
10'>11 
1!l95 

'197 

')QI.I 

707 
717 
h~ib 

375 

1:1':>2 
7211 
t.01 
b'13 
7':>7 

31l 
b21 
7'iQ 
nt 
907 

72Q 
257 

2'1 

10'15 
31\ 

221 
200 
•99 
2211 
139 

711 
1113 
-99 
2b2 
330 

33h 
37/l 
357 
31i5 
352 

1911 
233 
308 
277 
2115 

0 
133 
2b5 
21"1 
321 

255 
92 
27 

31\5 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0· 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

:so 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

.~0 

0 
0 

237811 
172911 
-999 
-9'19 

2?.5 32 

~Q99 

-999 
-99') 
•')99 

271167 

-')99 
30255 
23b23 
21)9111 

-999 

-'199 
221105 
22729 

-999 
-'199 

2AII28 
-Q99 
-9Q9 

21'509 
2111171 

190211 
21272 
.qqq 

-C)9'1 
26529 

2110811 
3h73 

15 

30255 
':>000 
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cni\STIIL - HILl\ II[) SOLAR RIIOIATIUH DifFERENCE STI.DV 
t·:f.li'HHL 'f IH\ T A sumtAilY 

I f.J 3 T HUH£ I~ T . F'SP II '.i SLOOP POIIH JlJ~IE 1971\ . 
SE!lSIT!VITV 9,441::-t:. V/L'I/SI~,tl TREND RHIIJV[U 

UI[RGt :KILUJOULES PER SllUAHE 11ETE:R 
!llOUI! Ef.IDJNG 

DATE II c: b 7 IJ q 10 tl 12 13 111 !5 16 17 1£1 19 20 21 TilT AI. _. 

1 0 ( 11/l 5:!.3 1102 1~55 24112 211h5 2'124 21Hl 2272 oo<)'/ 2bb 1075 R':i4 232 0 0 •'199 
2 0 t: 1\1 396 793 1'J .s 1 2505 ~91H 3329 H7l 32111 2HB 2242 12:27 5 ttt 12'1 0 0 2':i063 
3 0 c 133 sr.~6 1132 17112 •'19 •1Hl8 2055 2158 1674 1!\60 1205 01<1 106 57 0 0 -999 
4 0 (] 61'1 1'i'4 31\~ !172 892 lHb 2101 2661 1784 1937 1285 (l;'l(J 423 198 0 0 14675 
5 0 a 152 'fc·o 141t5 2flil0 2795 3.2H 3201\ 2410 2753 26<11:1 2215 111 7 5S2 1911 0 0 2~742 

6 0 u 137 6':9 121H~ 1 =l'90 2661 28H 31113 3157 22811 1037 2215 10'96 bq7 118 0 0 2:~587 
7 0 0 ':i7 IH1 1053 1 '1'25 2680 lll?S. 3390 1872 191.\J, 1540 1929 1J>UO 52?. 179 0 0 21719 
II 0 0 64 5:!3 13b9 1 r25 10<)4 llbl 3230 21H? 319<) ?.349 3020 b·11 1\011 511 0 0 231159 
') 0 0 137 339 50·3 530 &&7 713- 12b2 2536 -99 2055 11195 1414 7R1 2&3 0 0 .. qqq 

10 0 0 129 629 1300 2 }1 i 2650 :ill12' 3199 31105 3260 2890 U99 15-<17 651\ 274 0 0 27657 

1 1 () 0 152 &67 11122 i! l 77 211111 3?.'l'1 35.H 35511 341& 3031 2446 1 7(1(1 1029 3211 0 0 29568 
12 0 0 171 713 149 11 22JII 21\<JI,I H11J 3b2b 3619 3477 3092 2505 1603 1037 33'1 0 0 3038b 
13 0 0 175 52o 1132 1•)') 5 l'SBO I. 85:7 '107 2715 2120 22~0 2330 126b bg?. 301\ 0 0 18726 

I-' 
1'1 0 0 11HI 674 11122 1721 2 .s'.i?. 2'18-9 3287 B21 2flu7 30211 211fl2 1'/1)9 922 316 0 0 27239 

N 1 'j 0 0 167 7'17. 1536 221:1(} 2'JIIO .)11117 3702 3672 3451 ?.~9~ 2425 1615 Q'J9 366 0 0 30il75 
.+» 

lb 0 () 152 no 111 b:J 216'{ 2~% :i2b.ll J'.)(ltl 35?.7 3355 21144 22611 1&3:! 1\73 297 0 0 28511 .., 0 0 133 663 111i2 2•J I 7 2b':il3 )0C)l) 3'14.S 2936 3134 28111\ 2211 13•1 q 7:>5 274 0 0 2&604 
Ill 0 0 1311 320 <)II 9 17tl0 2521\ 2<)!16 3190 3249 3119 2741 2192 153'1 8::i0 2b3 0 0 25792 
l'l 0 () 1?.'> 6B 1327 2021 2b42 312.3 3371 340'5 327Q 2932 23'11 11'1 7 7J5 308 0 0 27379 
20 (I (} 156 8116 1220 1ll01 25117 32b~ 3611 2?70 ·21175 2'>2'11 206b 12.\1 11 .:!4 388 0 0 27033 

21 0 () lLIII 7113 15D 2§22 21341 HB 311"/0 3tt24 3340 2947 2375 1 71-!l 1136 339 0 0 29345 
22 0 0' 137 1164 724 -'l'l -9'1 -Q9 -'J9 -'19 -9'} _qq 2059 1 OJ''i 572 217 0 0 -999 
23 0 0· 175 'lbl 1113 16111 2810 )020 29110 33110 306& C'S'i5 11137 1353 61'1 1116 0 0 24876 
211 0 0 91 560 1113 1b93 2326 2730 27hll 26111) 2707 lbU 1502 1231 II ~II 240 0 0 21684 
25 0 0 -118/} 667 13tl0 2021 2631 ~.Ot\5 33')') JJ')q .3249 2fl25 2204 1'1'1'3 1.158 217 0 0 -999 

26 (J 0 I'll 522 83'> It> :ill 25211 .:·'1o'l 21H7 3283 3081 211711 191\3 fi=Jr) 156 19 0 0 2.B98 
27 0 I} 311 ·0 1tJ7 t>Ob IA19 c'b!ltl 2 1~1l8 216'J 1777 I o.)o 945 !\31) 613 209 0 0 16001 
211 0 0 -'}9 _,,~ •'·I? - ·,1') (~IIQ 0 c''l02 301.>6 3149 3176 25:l'l 2166 ]1il bt> 7 175 0 0 •999 
29 () 0 106 'i '1'5 12r)ij J'lH 2noo ~1nn 331> 7 31101 3317 290') 22Q<) loU 907 25<) 0 0 27b90 
JO 0 0 cq Stoll 10 "/9 ~ :jJ 221') ~ q,, u 30l0 2A51> 2249 20M 10<10 l ~ )rl 751\ ?.fl2 0 0 21169 

~IEAIJ 0 () 12.~ 5"i2 1127 1&'11 f! ·so.S cl.lic~ 3021 301') 21\51.1 2'1') I ICJ'IFl 12·H 7 15 248 0 0 211Q08 
SD 0 0 3/J I 7'1 3.5'1 'i'l(l b05 ')();) (col~ 1170 5o4 'j3(l '5611 JU 2JS 91\ 0 0 llJ52 

iiUM 30 30 211 29 .!9 .~I~ ?.li 2:1 ?.C) 2'l 21:1 20 ·s '' .lO JO 30 JO ·.SO 24 

flAX f) 0 175 1146 1s:h. 2~;22 2'JII /) ] ~·17 3702 367?. 3LI77 :~o?,~ '\Oi-~ll I t\15 112't 51 I /) ·O 301175 
'1ltl 0 n .SO 0 lt>7 I'J7?.. hb7 71 :S Q()l IIH2 liJ71l IO.H 2/,1) bll IClb J<) 0 0 51100 
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COASTAL - ltJLAfiO SOLAR RAOIATION DifFERENCE STIJI>Y 

11UNTHLY IJA T A SlJ'·11·1ARY 
ltiSTHU•I[I'IT I P3P II o CL lNTOtl JIJi'IE 1976 

S:EtiSITIVITY 1l.JOE-b V/IUSU.II TREI·l() RHIOVED 

fi·JERGY KILOJOI.ILES PER SOIJA~E 11ETER 
IIOIJil ENDING 

OfllE q 5 b 7 ij q 10 11 12 13 14 15 1b 17 16 1'1 20 21 TOTAL 

1 0 0 -'V1 _qq -99 -9'1 -9"1 -99 -'1'1 -99 -99 -'H -Q9 -'19 -99 -99 0 0 -999 
2 0 0 -'19 -91') -9? -'19 -'19 -9'1 -Q<) -99 -Q? 2009 15'H 97fl. ')Q9 219 0 0 -'199 
3 0 0 101 35u l31H t')t\6 227 11 1551 171111 11'51 llbO 2217 16:56 11511 115 2b 0 0 158H2 
Jj 0 0 62 16') 111'j 9h2 1777 30QO 32'B 2153 2b\B 2'510 2212 1561 81\0 276 0 0 21910 
5 0 0 1113 61111 lJ911 (! 0 R"l 2709 3004 11103 2012 2'1'H 13811 1251l 15.31 719 137 0 0 218111 

b u 0 1311 1138 1011 1171 1 I '1 II 21110 3570 2356 1377 1655 11 'I I 733 307 119 0 0 16632 
7 0 0 121 513 67il U2H 2'1A7 liHB 1305 20o1 ?.029 1536 '103 lb72 523 127 0 0 17159 
3 0 0 71 379 1302 19U:S 11>B8 ?.71 b 2677 2683 31162 2500 12119 10<Jo 353 19 0 0 22216 
•J 0 0 6/j 2911 752 12'j 3 1351 15311 2(130 3135 3112 2713 2Vl5 1737 1131 13 0 0 21606 

1 i) 0 u 160 oiJII 1259 2006 26&7 3151J 31Jl6 31172 3261> . 281J3 22'17 1626 'Jill 291 0 0 211017 

1 1 0 0 166 683 1403 2127 2706 3135 3629 J2bb 21BII 26511 2323 1'107 775 2111 0 0 ?.73fl9 
12 0 0 171) b 117 1518 2lOI 2879 31 ') 14 3027 28110 3030 27112 2300 1766 093 317 0 0 2711011 
13 0 0 1115 366 -99 H07 16<,'1 3135 :5514 7 3626 HIJ7 3073 211CJO 1013 I OtJO 311b 0 0 -C)<;<) 

...... Ill 0 0 -'1'1 -9'1 762 p::u ~%0 2961 3&29 3obfl 3472 :son 2')05 171\h 9511 2711 0 0 -·Q99 
N 15 0 
U"1 

0 il33 1122 11 ilfi 2225 287') 3377 3635 3h03 JijlJ 3o<lo 21J15 11153 929 291 0 0 29719 

16 0 0 -I.J6b b'19 11J52 2lh'l 27711 321J5 3517 3~B 33113 2'l'j7 1781:1 13'l6 9311 ·267 0 0 -999 
1 7 0 0 11H ()bll ns 1 1950 232'S 21163 3?.i~O -'l9 26117 2539 1099 736 511'1 lOt 0 0 -'l99 
16 0 0 199 -99 1135 If· 35 21Jo7 25?8 31511 311J5 2778 2333 1832 1299 500 222 0 0 -999 
19 0 0 121 579 123'/ 1 'i'27 25711 -99 -'19 -99 -99 -99 2127 11 711 1151 327 0 0 -999 
2() 0 0 1117 1171 11ll3 2G71 271>5 3107 3508 31Jo2 · 3591> 28i17 2713 2019 'ln2 3!":19 0 0 29520 

21 0 0 176 710 IIIIIJ 21.11 5 2110& 2')19 3ill3 3fl61 2830 1016 21193 151H 523 193 0 0 26769 
22 0 0 17b 212 13!>11 211 7 2511'l 2'HIII 25116 306'1 3501 1 () 37 19011 11112 139 2811 0 0 211'>2ll 
23 o) 0 -Q'l _qq b'11) 11.511 20111~ 21~611' 111"1 II 32119 30'39 255? 2156 15 77 bOS 359 0 0 -9'l9 
211 0 0 ?II 1ll2 700 1J.7ll 17 37 27'111 29o5 2938 20:54 16116 2195 10119 -9'1 •bbb 0 0 -999 
25 n 0 'lll II(JII 11 'l'l 16711 251J?. 307'1 B70 3171 3lllb 2'71J? 2120 1727 on 229 0 0 2b92b 

2o 0 0 '111 503 112'1 17111 1950 ?.511t> 311J8 2735 1Qb2 n·s II 1Qb 9Q ?.55 1no 0 0 16620 
27 0 0 0 130 39'1 1'17 2 2:520 21157 21321 3331 3164 2S52 lfli,H 1551 ':dO 327 0 0 22922 
20 0 I) -11) -?'1 tl5ll 1WI? 2'; .s3 -~:n 1 3321 3275 3210 2709 22'>13 13711 II Vi 3112 0 0 -999 
2? 0 0 ?4 517 1276 19.'J'l 21J~I~ 313tl 31J 13 31195 3B8 2'125 2317 1 bill\ 978 265 0 0 26067 
30 0 0 11 1 53o 11 711 I <J•)] 25 7 ~~ 3 l)'j'l 3370 331111 3331 2713 25b2 -133fl 57? B3 0 0 ?.6 735 

~IE lVI 0 0 1 ~:s 51l7 111 I) 1 7" /j 2 Stl'l 2701 3026 :so211 2901 2363 J<J31} U'i'l 65'S 231 0 0 23701 so 0 0 II() 206 31'1 If :i] 1173 lJU~, 63'1 620 b85 5Bil sn IJ29 253 109 0 0 IIIII} II 
~·l!Jfo.' 30 30 2'1 211 27 211 211 27 27 2b 27 2/l 29 2Q 211 20 30 30 1 q 

tMX 0 () 1')9 1122 !Sill 22.:··; 29611 D77 3£135 31\61 359h .son 27.13 ?.019 1060 382 0 0 2')71 q 
t-1HI 0 0 II 13fl :P9 I~ J7 11911 1':134 130') 1151 1\60 lJ311 1 <)(, C)lj 05 n 0 0 5000 
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DATE 

1 
2 
3 
q 
5 

t.J 
7 
8 
q 

10 

11 
12 
13 
Jij 

1'5 

IIJ 
17 
I 0 
l'J 
20 

21 
22 
23 
2'1 
25 

21, 
i'.7 
.~ lj 

29 
30 

'·IE flit 
SD 

f.JI.JI~ 

II 

0 
0 
0 
0 
0 

II 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
(I 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

3\J 

0 
0 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
C) 

0 

0 
0 
0 
(I 
(I 

0 
0 
0 
C) 

0 

0 
0 
0 
0 
\) 

C) 

0 
3() 

() 

o 

C0fi5TAL - IfJLf.IJO SOLI\R RAOIATlliN [){ff'ERHICE STUDY 
t·IOHTIILY DATA SIJI~IIAR'f 

HISTHtltlfoiT I P!lP b 7 ONSLm~ UEACii JllttE 1 '778 
SENSITIVITY tO.J7E·b V/~/SO.M TREHD REMOVED 

1q5 
13!1 
1'52 

71 
180 

too 
102 
2l'J 
106 
13fl 

I 'Ill 
?.30 
212 
lfltt 
-?'1 

181) 
1o2 

60 
111/l 
205 

102 
138 
15') 
113 
1111 

137 
':>3 
2'J 

1 

591 
q<JS 
.qq. 

100 
751 

700 
lj/111 
322 
/jl)l! 

51& 

'14.'5 
021 
6117 
77'j 
-<J1 

757 
bb=1 
17b 
66.1 
7 i>l 

771 
S'lll 
bl.ib 
9? 
630 

qcq 
17 

5(9 
3E9 
.SF.·ll 

ll:?l 
17 

-99 
1352 
-9? 
315 

1500 

1tLHl 
73? 

141111 
530 

12111 

l'i18 
1 'i'J 9 
1391 
I 5'13 
-'I? 

J'jl}ll 
1:!1:17 

t::. 9 u 
c.ou 

1l 92 
q27 

12'lQ 

12.)5 
.Sllb 
·~52 

1)511 
) 1'1 

I~ II·~ 

3~') 

t!.7 

15'1'1 
11'l 

1'~69 
2020 

•99 
1121 

2?.0il 

21311 
I'll 9 
2lh2 

Bi?8 
.2070 

22o9 
2339 
102b 
221':i 

-')9 

2208 
2011'1 
l?btl 

-'19 
1 'J61 

2297 
170o 
J·j5J 
lobO 
21ll'l 

1?00 
6811 

1/illll 
IHOI 
1'1 •J ,, 

I B I i! 
'lull 

27 

[II[RGY KILOJOULES PER SIIUARE ~ICTER 
IIOIJR HIIJ I NG 

10 II 12 13 111 15 lb 

•?9 
2707 

•99 
1156 

2oo':i 

273'1 
26B 
2771 

707 
21>2~ 

21\IH~ 

2'11'3 
1'176 
2fl7•> 

-')') 

211211 
2b72 
253't 

•'19 
2.HI 

2'131\ 
23111 
23 113 
1812 
2bll7 

21~ '>'I 
2102 
2523 
21Ufl 
2 .S0'7 

2.\'11 
'j];~ 

2b 

2'17 3 
707 

309\ 
31611 
·9" . 

1091 
21174 

2Cl09 
211{)0 

32112 
'>Ill 

3076 

333ft 
31115 
2'>73 
3182 
-9'l 

3~74 
3118 
2flh0 
-'~<) 

3536 

331.6 
2fl'l2 
?.Oil? 
20~1 
J 1 Cll 

2?13 
2b<•O 
276'~ 
2·1~;s 

-QCJ 

i:!80ll 
h2'1 

31115 
31123 

-9C) 
213.6 
31176 

. 2~JiaO 
3051t 
2111.7 
1352 
HC'l 

35/:.1 
36tb 
21Hll 
30:07 
.oq 

35!.8 
32112 
30"i1 
.qq 

33 t3 

3'l'i0 
2lll2 
221'l 
22:>? 
3H 11 

3157 
32Qb 
3lt.H 
Bib 
27i'!Cl 

31125 
S21 

27 

.·S1:4h 

1~~2 

3100 
-9'1 
-99 

2538 
31179 

355.1 
zaqq 
32131 
1720 
3430 

35bfl 
3635 
272'l 

.qq 

.qq 

35.22 
311110 
3320 
-99 

33911. 

•9Q 
•99 

2343 
27hl 
3391l 

3178 
30b<l 
3204 
3llllQ 

-?') 

.suYi 
1720 

'll 7 
2856 
20711 
2322 
261<) 

32711 
1982 
?.0?5 
2559 
3231 

H87 
3369 
20lll 

.')') 

-99 

32o3 
3217 
3111 

.')<) 

26ll2 

-99 
3HIS 
23'>b 
225 11 
31Eiq 

3093 
310'1 

-'1'1 
3323 

.9<) 

3387 
417 

1 11> 
12116 
2297 
19?.2 
20116 

2'EI'>b 
q<)<} 

20211 
2325 
21128 

2960 
3012 
?.I<)H 

.. qq 
-?Q 

251)Q 
2792 
n5o 
21H7 
2o26 

-99 
277fl 
26110 
21.90 
2750 

2761 
257o 

.qq 

2952 
-<J? 

3012 
I I 6 

ll07 
Q77 

1122 
12111 
2297 

2003 
'376 

191/l 
2130 
2261 

2407 
21111<) 
17115 
.qq 
.qq 

<'lllfl 
2106 
21 .SO 
2311Q 
201.111 

21135 
2311 
1107 
131 ~ 
2219 

22llll 
2031 
2251 
2251 
21 )II 

1070 
rjC)5 

21:1 

2llll<) 
3711 

17 

Q]j 

835 
725 

lllo 
P59 

1S'>Q 
~ lllb 
5.oq 

JS1<i 
1550 

1723 
1762 
1065 

_qq 

-Q? 

1621 
lJb<) 
1 '5'11 
1'5'i 7 
12~d 

1.7.S4 
[.!42 
205 
665 

150ll 

9•15 
J~llll 
J58Q 
1!!97 
l557 

•99 
.Soli 
226 
555 
5'11 

750 
520 
11118 
799 
85.~ 

9HO 
l'lOil 

3ll3 
•99 
-9<) 

<)20 

EI03 
11?.1 
R2ll 
923 

Q<)4 
bOll 
3bll 
237 
1181 

180 
Ata 
1117 

118<) 
fll7 

6'12 
267 

27 

II II? 
1110 

19 

26<) 
1lb 

63 
226 
208 

116 
HILl 

88 
2bl 
2&'i 

311! 
332 

17 
.qq 
.qq 

293 
251 
2117 
361 
516 

32?. 
205 
160 
2!>8 
2il0 

21 
286 
1311 
1170 
21'i 

230 
I 15 

2/j 

516 
1 7 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

21 TOTAL 

0 
0 
0 
() 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

.qqq 
•Q99 
.qqq 

15173 
27059 

261151 
l84ll9 
23380 
162bl 
27ll31 

2Qfl711 
30590 
21110 

•999 
•Q9') 

21.\Slll 
27277 
25367 

.qqq 
26835 

-9'19 
.qqq 

1'1730 
19319 
21350 

2'1765 
221>19 

•999 
27525 
.qqq 

2ll275 
111119 

20 

.)0590 
5000 

TAIIIJI.IITlD 01/02/EIO AT lll:llli:08 



DATE 

l 
?. 
3 
lj 

5 

b 
7 
0 
q 

10 

11 
12 
13 
111 
15 

lh 
1 7 
18 
lq 
20 

21 
?.2 
23 
211 
2'.i 

?.to 
27 
2!3 
?.<} 
30 

HE !\II 
!)I) 

lliW 

.MAX 
!1-1 I !I 

COASTAL. • INLAIID SOLAR HADIATlllN OlHEREilCE STllllY 
tHltiTIIL Y OAT A SUM~1AH Y 

IH:JTHUMEtH : !HP # 6 SLIIIJP POHIT JIJtiE 197fl 
~EN31TIVITY H.70E-u V/N/SU.M TREND REMOVED 

EiiEHGY KllilJOULES PER SQUARE I•IEHil 
IIOlJH END HIG 

lj 5 1 ~ 10 11 1?. 13 Ill 1~ l& 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

I) 

0 
0 
0 
I) 

0 
0 
0 
0 
0 

0 
0 
0 
I) 

0 

I) 

0 
.31) 

I) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
I) 

0 
0 

!) 0 
0 
I) 

0 
I) 

0 
0 
0 
0 
0 

() 

0 
0 
() 

0 

0 
0 

30 

2cto 
0 
0 

bl 

3H 
b D .3 
2~2 
3.3CJ 
785 

-rn 
32'~1 

0 
171) 
253 

'381 
b) 

21') 
39 

12.:! 

-?'1 
lH 

302 
0 

1523 

f.\27 
56 

63<} 
11 

'162 

1203 
1155 
ljq] 

1J<)lj 

2051 

.qq 

113'> 
0 

R711 
1511(, 

173'> 
156 
11\0 
ll'1ll 
<}2<l 

330 
0 

-'J<} 
-9') 
-<}'1 

72o 
6112 

25 

·'N 
60 

752 
0 

11)93 

131 11 
lllO 

1052 
0 

12BI, 

1?3?. 
211313 
b% 

17&7 
2611) 

.qq 

1362 
3111 
.q•J 

13H 

21121> 
11 11 
3117 
711:1 

15'>1 

:P2 
() 

-'J'I 

-"''I .qq 

1 () 111 
OliO 

2'1 

327 
1 011:3 

Q31 
0 

l<}lJIJ 

lb27 
1323 
2356 

II 
lti25 

235ll 
28?.7 

1 q 1 
(J011 

•liAR 

-99 
1'17'> 
1045 
•flllB 
lb27 

21Ut 
-'19 
9112 
;jll2 

l'lH 

hS?. 
I) 

-99 
-qq 
·'I') 

12 :\;1 
IJ2~ 

23 

1352 
1 ~; 11 

6113 
0 

231ll 

19111 
1 'l'n 
2t.J27 

0 
1<}6lJ 

21.J07 
3063 

<}6 
1)()0. 

.S.Sb 7 

-9? 
2223 
111112 
202q 
tfl71 

2521 

-"'"' 1657 
11l>'l 
2021 

I .SI,I:l 
520 
-'l"l 
-<}'J 
•')'I 

0 0 7115 21151 2b11:1 20?.7 33b7 
0 0 ~ 0 0 0 0 

REf'l\l!li::D AriD llETI.lfli:·ED Tfl F l[Lll ;rr·1 •lfll 

151>0 
179.\ 
216 

23 
211lll 

1511\ 
11110 
2706 

0 
2113 

111')4 
3107 

1123 
11<}1 
31108 

-99 
2?.77 
1'113 
21'>4 
?. 1~?. 1 

20il5 
.qq 

171111 
1222 
20SO 

1 '12 1~ 

1079 
-'1'1 
-'1') 
-<}'1 

1t:J<}Ij 
11<}7 

2'5 

3 1100 
0 

1H1 
21911 

21 il 
127 

1377 

20118 
19tH 
1377 

0 
18'10 

3?85 
3237 

0 
1523 
.')q 

.qq 
2260 
lllo7 
221\5 
2827 

2239 
10<)<) 
1'~ '11 
10Ab 
221(1 

1120 
'lbfl 
•'l'l 
.Q<) 

-')<} 

1620 
%3 

?.'j 

13':i2 
2260 

1bll 
785 
50b 

1752 
73 

2127 
7211 

22011 

27'>3 
llb2 

671 
170<} 

-<}9 

•9'1 
1532 
1727 
2339 
1110 

2117') 
111 b 
1<}31\ 

<}20 
?.25 7 

1931 
3'12 
-99 
-9'1 
•'l'l 

1521 
r.\211 

25 

3162 
7 .S 

9611 
22113 

l/J3 
381 

1156 

923 
202 

11 <}8 
·9'1 

2209 

2830 
3150 

b]C) 
L llbO 
.qq 

.qq 
2045 
1713'l 
2392 
17.51 

2802 
1215 
180b 
~6b 

2170 

17<}11 
2b3 
-9') 
-9') 

-9'l 

.qq 
1'123 
518 
602 

2201> 

52 
223 

2727 
6Cifj 

2118 

27'13 
3075 
1 \99 
25lb 

.q') 

•9'1 
2103 
1760 
2115<} 
2~)011 

21l10 
20136 
17 2 ~ 

&113 
199b 

130.11 
3llb 
.qq 
.qq 

-99 

1672 
'101\ 

211 

0 
12119 
252 
3b0 

1b8CJ 

17&0 
%11 
102 
eo.~ 

11H6 

25<}0 
2901 
2t32 
2113 7 

•99 

-99 
1 71 0 
157fl 
2335 
1072 

2&011 
1 tlb 3 

701 
1>72 

15<}1 

11)37 
11 I) 
-<JQ 
-'I 'I 
•99 

1 7 

377 
bbll 
277 
335 
59~ 

510 
8<}3 
3QO 

1203 
141JO 

2300 
2u37 
12116 
20fl~ 
.qq 

.qq 

7 U.3 
1322 

812 
336 

2223 
226 

. 734 
]<}2 

11 fl'j 

331\ 
25Q 
.qq 

-')<! 
-<19 

?.b37 
22h 

Ill 

ll5b 
102 

0 
3'l 

1/Jil 

b<}8 
1bll 
235 
'>57 
'>30 

1825 
21bl 

<}/)<} 
1502 
-1)9 

U62 
3'>2 
f\25 

-81lfl 
l311b 

0 
272 
·99 
.qq 
.qq 

671\ 
h12 

25 

21bl 
0 

127 
0 
0 

20b 
27 

18 
11'1 

0 
390 
359 

931 
1201 

8<}5 
7110 
-<}9 

71 b 
295 
25/J 
.qq 

1209 

b'lb 
1 1 

0 
27 

151 

0 
90 

.qq 
-Q9 
.qq 

3311 
392 

25 

120<} 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
I) 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

21 TOfAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

-999 
1116711 
4blb 
21358 

18271 

152311 
'967b 

IIH411 
•999 

2011<}2 

2<}"lbll 
351107 
10160 
1'11171 

-<}<}9 

.qqq 
20368 
1lJ<}b3 

-<)9<} 
2125ll 

2'12211 
.qqq 

1 H13 
9679 

211 h2 

12119 
110<}9 
-999 
.qqq 
-<}9<} 

351107 
2858 

TAHULATED 01/02/60 AT 14:1111:06 



DATE 

1 
2 
.3 
ij 

5 

() 

7 
0 
<) 

1() 

11 
12 
13 
1'1 
15 

l& 
1 7 
10 
19 
20 

?.1 
2;! 
23 
2'1 
2'i 

26 
21 
211 
2'1 
30 

f.J[ All 
SD 

tiiJM 

1·1AX 
f-II II 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
I) 

0 

C) 

0 
0 
() 

\) 

0 
0 
0 
() 

0 

0 
0 

30 

0 
0 

5 

0 
0 
0 
0 

0 

0 
(I 

0 
() 

0 

0 
IJ 
(J 

0 
0 

I) 

0 
0 
0 
0 

I) 

0 
0 
0 
0 

0 
C) 

0 
0 
0 

0 
0 

30 

() 

C) 

COASTAL • I"Ji.MID SOlA~ RADlATillfl DiffERENCE SltlOY 
I~CltHHLY OATA SIIM111\1~Y 

{N.5fi11Jt·fENT : IHI' Iii 0 CLHITON JI.JI.JE 197/l 
SEtiSlTlVlTY ll.29E•& V/W/Sij.~ TREND HEMOVEO 

131) 

I) 

I) 

I) 

125 

I) 

0 
0 
0 

121 

225 
uo 

30 
0 

·555 

1022 
11lb 
.qq 

125 
il3 

351 
?.51 
·99 

21 
56 

17 
0 

·'1'1 
nn 
11 7 

110 
202 

2h 

1022 
0 

7 

803 
0 

02 
0 

a6a 

2l 
17 

(; 

17 
4?9 

<}16 
so; 

52 
0 

·555 

lOoS 
llll5 
·99 
716 
20~ 

I 132 
369 
.qq 

il7 
3:!.4 

tjr./l 

0 
.qq 

612 
777 

ljo.ji, 

lja/, 

.:!b 

1732 
0 

1767 
0 

1050 
I) 

1715 

toO 
() 

1 Q•:) 7 
tH 
1103 

15~11 
1flb7 
..q~ 

0 
-sss 
2]2':i 
1 ':#.II) 

E 0.~ 
1!55 
1 ~;7 2 

2:i&6 
P32 

I) 

147 
.~ :SII 

•:)IJ II 

IJ 
1;) II.:! 
111 ') 
1302 

1<001) 
7b7 

2il 

lOlA 
!13 

., 5511 

H 
I J'.Wj 

I) 

2H 
ll: II') 

cOil 
l!.\7 

1':·21:1 
.22')3 

-99 
1 .S 

-555 

2·~77 
I ~59 
112'J 
1 ::i 115 
1171 

26,~1 

~b2 
0 

273 
l'l37 

929 
H7 

1515 
;::o9 1 
Jl\15 

·.~52 

115 s 
211 

ENERGY KlLOJOULES PE~ SQUARE METER 
IIOUH ENDING 

10 ~I 12 13 Ill 15 16 

1971 
1ilOn 

1}911 
41)1l 

20511 

13 
1tlo 

30fl 
91 

1767 

201:10 
21166 

225 
17 

•5'.:)5 

2B5'l 
12'1 11 
13'113 
11H5 
2'H0 

2579 
1975 
547 
395 

P\'13 

'I'll) 

Obll 
19.36 
21J':i '\ 
2210 

13'7'1 
/l]lj 

2<l 

1'!P.O 
20(11:: 

112 
11P1 
1'P6 

382 
LSb 

154'5 
19o 

2i)lij 

1Q'97 
21B 
2201 

1.7 
-'555 

2<i2S 
lt5il 

h59 
j;•(lfl 0 

2557 

2:0L 0 
:323 

:Ho 
1507 
.~:!Ill 

U 10 
~31) 7 

2Bl 
?.ll·~O 
2'.315 

l'SI\6 
11~5 

2'1 

23Q2 
221)() 

113 
181>2 

303 

171> 7 
0 

1 Q'l/1 
13'18 
2lil0 

21lil0 
l90h 
291~1j 

0 
·555 

29H 
1 f} ,, 7 
111q3 
.qq 

21l63 

2tl27 
10!12 

277 
·01111 
<'15 ~ 

15011 
111)9 
2323 
2&'12 
2'~'111 

11:7/i 
t)<JI:J 

. 27 

1763 
1871 

0 
llf\6 
225 

625 
bO 

1215 
11169 
22l'J 

11l71 
1567 
29o1 

n 
•555 

1380 
lijf} 

21 
1155 
13211 

l!55 
2Sb 

21l&b 
132il 
2058 

I bill 
1089 
2U05 

0 
·555 

27112 2559 
.qq .qq 

1376 1020 
·99 -99 

2301 . 2935 

2770 
1572 
1115'1 
-99 

16'17 

1:161 
1732 
2132 
2005 
nJo 

1551.1 
8711 

2o 

2961 
0 

11J23 
231/i 
I b 11 
1146 
?.0~(, 

21 
1b<n 
201>7 
2735 
2275 

1520 
Ab:S 

27 

2275 
812 
681 

1502 
321 

716 
II 7 

11111 
If\ 1 0 
19111 

106!1 
2900 
JUOQ 

n 
•555 

21lll2 
.qq 
1120 
"<;IQ 

2tl<Jb 

9t6 
qqo 

115Q 
277 

I HI> 

I) 

1 \02 
Ud7 
2il~B 
17-lb 

13H2 
1163 

?..7 

17ill 
ll6f\ 
7211 

1763 
1129 

399 
321 
b90 

211'1 
lB.~?. 

1 9!Hl 
2027 
2600 

13 
•555 

il01 
.qq 
BoO 
·99 

2971l 

21Sfl 
1089 
1259 

<)Qfl 
1276 

0 

7fll 
13& 1 
2123 
1737 

1271 
/l()<) 

?..7 

2'171j 
0 

1 7 

109ll 
1112 

0 
L 710 

e.s5 

26 
2106 

31:lb 
2097 
:,ol9 

12119 
22.75 
.~!1'12 

0 

"5"i5 

'935 
_aq 

oQO 
"9'1 

2hilll 

~1.1112 
IJR5 

ll1J8 
l<J'l 

1115il 

II 

7111 
7111> 

1111>2 
00'1 

11 In 
778 

27 

2611/l 
0 

!R 

t;,9Q 

212 
0 

l21l6 
321 

0 
5911 

2b 
ll311 

1211 

972 
157o 
2027 

13 
"555 

1517 
-99 

56 
-99 

1506 

oo 
312 
l~b 
I 011 
'>29 

0 
117 

I) 

HS'l 
11>9 

St..:\ 
b09 

27 

2027 
0 

351 
95 

0 
bllb 

0 

0 
0 
0 
0 

529 

5011 
1055 
1237 

0 
•555 

I) 

125 
138 
377 

oO 

296 
3oO 

27 

1237 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

I) 

I) 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
I) 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

21 TOJAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
I) 

201.117 
10369 
5127 

12767 
121J57 

tj'Jblj 

':iOlo 
12783 
11 7 11 
20090 

21293 
2V17l 
•999 

99 
•999 

2751ll 
•999 
·999 
·999 

272211 

0 23551 
o to51l5 
0 •999 
I) •999 
0 1731l0 

o oBI> 
0 91)99 
0 •999 
0 2hll7 
0. 20313 

0 .15219 
I) 7960 

30 22 

0 27'iill 
0 99 

TAHULATED 01/02/1:10 AT 1Q:Il4:08 



DATE 

1 
2 
3 
/j 

5 

b 
7 
1:1 
') 

ttl 

II 
12 
lJ 
11~ 

15 

1'> 
I 7 
18 
1<J 
20 

21 
22 
23 
211 
25 

2n 
27 
2tl 
2'1 
30 

I.J[AII 

50 
III.J'·I 

1-11\X 
'·11 N 

CIII\STI\L • HILAND S!ILAH RADIATION DIFFEI?EtiCE STUOY 
tlllNTIILY DATA SUf·IMARY 

HISTHUt1ENT : UV 1111 ClltHOI~ JUtJE 1978 
SEIISITIVITY 312.10E-6 V/1"1/SO.N TREND HEMOVEO 

0 
0 
0 
0 
0 

t) 

0 
0 
0 
0 

0 
0 
0 
0 
() 

I) 

0 
0 
0 
I) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

() 

0 
](I 

L' 
:;J 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

,.qq 

-99 
5 
1 
<t 

7 6 

25 ~0 
31 L3 

-99 -'}9 
-<J<l -99 
.qq -99 

.qq -9'1 

.. 99 -99 
18 Ill 

q 3b 
19 3i 

() 13 30 56 
'.)] 

Jll 
54 
o1 

0 II - 30 
0 0 6 
I) 5 23 
0 •b/,6 31 

0 11 ~7 107 
0 6 17 53 
0 il ?.5 Ql, 
o -~>no - -abo 12 
0 -99 -99 -99 
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3bllb 
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333tl 
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21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

-999 
-999 
·99~ 
.qqq 

12'101 

26436 
-9QQ 

22LI72 
251il9 
25273 

-QCJ9 
-999 

2QLI85 
10192 
l1122b 

-QQQ 
•9QQ 

27758 
2b8f\l 
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COASTAL • INLAND SLILAR HAOII\T IUN IHfFEHErtCE STIJOY 
MONTHLY DATA SUMHI\RY 
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13uh 
l/.12/.j 
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61)'1 
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.C)<j 
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7 o .S 

1006 
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711 1 
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2770 
26'12 
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1670 
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-99 
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.qq 
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2773 
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1652 
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1131 
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1563 
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3552 
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11'.1130 
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3056 

2714 
fl25 

26 

2902 
-<}9 

2817 
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-99 
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-9'1 
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351 
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147 

21.18 
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22 

3fl8 
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0 
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COASTAl. • II'ILA!IU SOLAR RAOIATIO:·I DIFFEHf.I'ICE STIJiJ'l' 
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751 
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-?'1 

13'1 1 
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d')b 
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10 7 il 
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2&1>5 
2513'1 
?.59~ 

2H'I 
?.33~ 
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?.WI o) 

?. (~II IJ 

23117 

221l'i 
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:nqn 
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~1112 
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13112 
-9'l 
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1.1?11 
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.qq 
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3'H3 
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311>1 
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-qq 
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2734 
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•99 
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3207 
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-~CJ 
3096 
30RS 

9(13 
271)j 

244 
2753 
28•HI 
279Q 
22fifl 

·99 
2U9R 
271q 
20'?8 
17fl0 

?.5 .. 13 
1616 
PBO 
27fl7 
2h'Jll 

271f> 

?.II (Ill 
on& 

2'1 

18'>5 
1517 
2215 
zocn 

qf\7 

-<1<) 

<!~09 
25?.1l 
1q71 
2Uq7 

167 
2120 
22t12 
1731 
211\1 

-99 
2307 
2005 
19 Ill 

-'>9 

1%7 
23ll9 

73'1 
221 'j 
21Q2 

2231\ 

1921 

23 

17 

1111 
15~7 
twn 
137& 
12C>o 

-'19 
-<:19 
-99 
-'=IQ 

-'I~ 

-~CJ 

1 7 ~10 
163U 
7U 
b5~i 

-=1'1 

12!17 
·=19 
-~'J 

-::)') 

130!1 
16?ll 
1&!1~ 

7'15 
•'~H) 

I I 3h 
15:711 

11!>1: 
1~25 
1372 

15!12 

125':i 
II :J -~ 

211 

16 

lj')<) 

73q 
706 
h'H 
54CJ 

-'lCJ 
_qq 
-qq 
_qq 
•91'1 

-H 
8112 

11Hd 
.SOB 
171 

U7 
, :, I) 

73'1 
572 
hiiO 

s:.18 
1:\'lb 
IV:12 
22R 
.~u 1 

ll]b 
'HIS 
lj:)C) 

7111 
11'.111 

605 
21.1"1 

25 

MAX 0 0 23b 8~'> lb13 2~'1"1 ?'1bb ]~~6 3~5A 3622 3lJ70 30~6 2S2fl 1Al0 10&3 
!·111'1 0 0 11 li:;? 3'jH 'J<l 1\1·1 '10·!1 ll'>1 ll23 1025 2•l'l 167 l!IL I.H 

PI.HH:r~ UIIT uTII; tJII.HTEI'IIl[D Tli I~ 

19 

263 
1911 
183 
I 71 
175 

-q9 
-qq 
-99 
_qq 
-qq 

_qq 
301 
'3117 
160 
102 

7h 
167 
1 7q 
1H 
IIIII 

305 
2112 
26o 
I Ill 

0 

llbl 
1':>2 
122 
21111 
25q 

209 

200 
911 
25 

1161 
0 

20 

0 
0 
0 
0 
0 

0 
0 
() 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
() 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
II 

0 

0 
0 

31 

() 

I) 

2021lq 
·99q 

27303 
2".1405 
211211 

_q9q 
.qq9 
.qqq 
-999 
~qq9 

•9qq 
_qqq 

29581 
q515 

loJI,2 

.qq9 
27200 

-q9q 
-q99 
-9qq 

.qqq 
27157 
2711111 
22Soo 

-q')9 

27325 
26081 
16067 
2olq6 
21171o 

25871 

23762 
5134 

I 7 

2q581 
5000 
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1 
2 
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5 

6 
7 
R 
q 

10 

1 1 
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13 
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l':i 

tu 
17 
tO 
t9 
20 

21 
22 
23 
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25 

26 
27 
?.II 
2"1 
30 

31 

HE 1\t I 
sn 

IIIII'. 

() 

.o 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

1) 

0 
31 

l) 

(J 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
(I 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
I) 

0 
0 
I) 

0 

0 
I) 

31 

0 
0 

CIJASTI\L - ltiLAIID SULI\11 HI\UIATION DlffEHEfiC£ STUDY 
HON 1 HL Y DATA StJMt11\1l Y 

HISTRU:1E"'T : PSP II 6 CLIIITON JULY 1978 
S[N3ITIVITY t1.00E•b V/W/SQ.M TRENO REMUVEO 

49 
bll 
22 

170 
11 7 
-'l'l 

bR 
bli 

62 
-CJ') 
1 tl 

D 
81 

4? 
85 
68 

tOll 
75 

tOt 
75 
bA 
7':i 
112 

lpj 

S2 
112 
71 
5'j 

h9 
3tl 

21\ 

170 
13 

7 

3')2 
-QC') 

107 
477 
1211 

7116 
713 
-"19 
222 
379 

3&6 
-QCJ 

')11"1 
91 

111(\ 

75 
503 
471 
')A"' 
':itO 

11911 
520 
503 
1122 
520 

3112 
11ul 
:SII3 
520 
1125 

376 

7116 
75 

')112 
-'19 
1125 

t171l 
-Aflll 

11123 
1390 
tt91 
AIH 

t034 

IJIHi 
131>7 
oaa 
251i 

tlfl2 

17'1 
1207 
ttt2 
ton 
t302 

1201 
1201 
t201 

3 ')I, 

112'1 

10115 
1037 

8"19 
111'1 
1073 

11111) 

:uo 
?.'1 

11100 
•'l<J 

J55t 
11:145 

-'}') 

2lu9 
21'::iil 
2022 
JC)..S4 
11126 

1102 
21.50 
19110. 

762 
1639 

1'19 
1 9 VI 
16111 
1"1110 
1711 

195 3 
2051 
1911S 
1590 
1111\':i, 

19?..1 
2n:s2 

6311 
1 7J 1 
11ll3. 

11>12' 

21o? 
1"/Q 

ENERGY KlLIIJOUL[S PER SQUARE METER 
IIIJIJR ENO I NG 

10 11 12 13 14 15 1h 

lid q 
-9') 

1773 
2'17't 
1223 

2631 
21\07 
2709 
2546 
236<l 

.qq 

2701 
2650 
153t 
t'l /) 2 

79t 
2502 
2'l5'J 
21,11 11 
t708 

2605 
2&18 
2'>'15 
211)11 
?.11"17 

21lfil> 
20.S5 
1367 
21177 
211'13 

2.Hfl 

~221 
53•1 

2') 

21107 
7'>1 

2'187 
-')C) 

ttOb 
3037 
1003 

3151 
3076 
.H'17 
30011 
2Q06 

.qq 

3275 
3 t 711 
2222 
1111 7 

]b<i 
310<) 
2657 
31115 
2182 

11161 
31_15"1 
3050 
2h05 
2%0 

2"1 111 
2&"10 
1)31) 
2'l5R 
2?911 

25"/fl 
730 

?."' 

217:\ 

1u19 
2'1118 
1716 

3554 
3112 
3510 
3236 
32<JO 

.qq 
351H. 
31110 
196<) 
1675 

409 
.3410 
3102 
31171\ 
3017 

3207 
3l!Ob 
]Ill C) 

~-, '12 
3262 

3147 
3122 
1053 
3073 
3230 

323"1 

211:~11 

Ill 0 
29 

2961 
-99 

1856 
2176 
1243 

2906 
2771 
3652 
3325 
3253 

-'JI} 
3635 
3521 
1947 
29811 

027 
3475 
H80 
3560 
2596 

t963 
2536 
33130 
3311 
31511 

25711 
3315 
17"13 
2991 
31/ill 

21011 

2772 
nu 

2Q 

3652 
ll27 

2919 
•9'1 

23 7<J 
436 

1750 

28110 
3550 
341<J 
2ti!H 
30R2 

-<J9 
3315 
33711 
29111\ 
2511'1 

572 
3VH 
3259 
31133 
2002 

1577 
3115 
3017 
30t7 
21131 

23Uli 
206/l 
1240 
2670 
3066 

2520 
0911 

2<J 

3550 
430 

•'l9 
-99 

1583 
21106 
1118'1 

3004 
B'l7 
]06~ 

2u5tl 
2h0/l 

-<J9 
30116 
2935 
2?..b7 
2258 

12'>6 
2965 
2<J74 
2Q07 
2035 

217<J 
2523 
2h 11 
2U:~11 

121 7 

ltiBO 
2222 
1223 
21>57 
1A2Q 

1 () 17 

2/l 

3357 
1017 

-9<J 
-<)C) 

20o5 
2251 
17111 

2015 
11170 
2523 
1901 
20611 

•9Q 
2596 
22fl5 
1500 
11 6 1 

I> !Ill 
1806 
24211 
21B 
25H 

2153 
2"S33 
2?.25 
1'>57 
I "511ll 

172'> 
23hh 
1 7 21 
15711 
1312 

1315 

19 1 ) 
1151\ 

2.11 

17 

-QC) 
.qq 

1574 
15u7 

<J<J4 

1ub2 
111'12 
1822 
131\1 
1155 

.qq 

11113 
15h7 
14ll7 

1105 

323 
11166 
17117 
1&39 
1515 

1~08 

1557 
15'17 

703 
703 

1340 
1266 
1611> 
1168 
1525 

1111 3 

13LI() 
H7 

2fl 

11122 
:s2 '> 

16 

-9<) 
-9') 

4bll 
<J03 
bll7 

703 
-99 

10113 
1137 

1079 

•9<J 
<)JA 
677 
143 

78 

?.1\7 
1.1'16 
<J2<J 

10 311 
1037 

1166 
'>o ·s 
942 
776 
1124 

71<J 

716 
323 

27 

\Of\3 
35 

19 

-<)9 
-99 
307 
304 
281 

2811 
-<)9 
]<J9 
255 
34h 

-99 
H2 
21~ 

13 
65 

45 
236 
301 
343 
366 

2911 
21H 
271 

49 
39 

123 
l<J3 
261 
232 
2~1 

147 

233 
110 

27 

399 
13 

20 

0 
0 
0 
0 
0 

0 
0 
0 
I) 

0 

0 
0 
0 
0 
0 

/J 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

•999 
•9<J9 

1 b/:160 
220911 

-<J99 

27258 
-999 
•999 

24697 
2~071 

-<J99 
_qqq 

27316 
170<J9 
172911 

611111 
27073 
27068 
28162 
22657 

220711 
261<J1 
26789 
21646 
21266 

221ll5 
23762 
1111>72 
211215 
240<Jll 

1AA03 

22292 
11969 

211 

28162 
5000 

TAIIIJLATlO 01/02/80 1\T 14:53:36 
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5 
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'l 

I 0 

I t 
12 
I 3 
Ill 
15 

1b 
1 7 
lEI 
1<) 
?.0 

21 
~2 
23 
211 
25 

2Q 
27 
28 
2q 
30 

.31 

llf.AN 
Sll 

IJIHI 

t-1fiX 
t-111·1 

0 
0 
0 
0 
0 

\) 

0 
0 
() 

0 

l) 

l) 

I) 

0 
0 

0 
\) 

0 
0 
l) 

0 
0 
0 
\) 

0 

0 
0 
0 
I) 

1) 

0 

0 
0 

31 

0 
0 

5 

0 
u 
0 
0 
I) 

I) 

0 
I) 

0 
0 

0 
0 
0 
I) 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
() 

I) 

0 
0 
0 
0 

0 

. 0 

0 
31 

\) 

I) 

COASTAL • [NLAI·Hl SOLAR HADlfiHON DJff[R[tiCE STliiOY 
~lOtH IlLY Ofl T A SUMt~ARY 

IN-HRLI·1EfH : PSP # 7 ON5LOW f.IEACII JULY I 'HB 
SEN3JTI~ITY 10.17E•b V/~/SQ.H ~RENO REMOVED 

166 
.qq 
.qq 

IllS 
92 

.qq 
180 

70 
l.SO 

61\ 

102 
130 
•'l'l 
.qq 
.q<) 

1>0 
lf8 
C)S 

102 
116 

3fl 

IIJO 
313 

EIIF.:RGY KILOJOULES PER SQUARE !·1ET£R 
itUUit ENO I I'IG 

7 ') 10 1! 12 13 Ill 15 lh 17 

bl5 
-fl'i 
-?'i 
55() 
qC)2 

-IJ9 
08~ 

392 
o5'• 
552 

12-)3 
-'N 
-9'1 

1097 
1313 

-'19 
11130 

1)31} 
153o 
12~6 

~6H 
-'l9 
•'l'l 

lbUI 
1953 

-99 
222& 
l ?73 
-aqqq 
l'l29 

211113 
-'l9 
.qq 

liH3 
2.Hfl 

•'19 
21:1711 
2261 
2&b'l 
2J1)9 

43A t2l0 1702 23ll6 
bQ';" 14=>1 2173 •99 
-1)0 -~9 -'l'l -'19 
-9" -~·1 -'l'l -'19 
.C)Q -~'1 .qq .• qq 

I'll 
561 
61C. 
1.1 () ;:. 
3 q;_:~ 

biZ 
'369 
'ih2 
521 
551 

52~ 
37fi 
65L 
:S% 
ljl(• 

st ;:· 
1 1 c:• 

i~~-

5~7 
13l'l 
123 11 

q=)lj 

Lilli 

t:nn 
l?.ll 
12:'>3 
l1J7 
1 o:n 

12 -l'l 
13~1) 

711 
1115 
In )7 

I l)jll 

1PI 
2·.>1l 
:J 

15 ~u 
111'1 

2Ci7 
20115 
1 'JII':) 
?.0 7 !I 

5'.)2 

~0 3il 
l <)115 
1 'ISiJ 
16?.~ 
]ljlfS 

11H'l 
:1 '171) 

<)b'l 
]fJ<j.'j 

:1'1117 

:1 7'.lll 

2'> 

111111 
26115 
2637 
2711 
170& 

2hlll> 
2h2.~ 
2io31 
2552 
25A:S 

21)1) I 
23tlb 
1720 
2 1HI'I 
201,() 

2Vl2 

2117 11 
IJIItl 

301 q 
-'lea 
-99 

2'152 
2''ib2 

-9'9 
32')9 
3~011 
3!?.9 
2Hr.t 

I!J21 
-<)9 
-'19 
-'1'9 
-<)9 

'330 
Jl35 
31 ilt.. 
316~ 
2:12: 

3l7ll 
3l2'S 
310:' 
?.') 311 
311 :. 

313b 
2·:l'HI 
2'33~ 
3Jllc 
?.1 ,, :. 

2-1H 
5')4 

211 

32tt9 
.qq 
.qq 

2127 
3160 

-?9 
3550 
3281~ 
3117'1 
3203 

3ofl 
.qq 
~9'l 

-C)'l 
•9'1 

13'H 
31125 
3tt23 
2771 
21lll'l 

311 Qll 

331\1 
3111 t'. 
Bib 
32W> 

33o2 
3359 
3/t 3'1 
32!HI 
321~9 

3231 

3025 
H7 

2'1 

V:i'.>O 
.. H>fl 

2339 
.qq 
•99 

30'10 
2290 

-9C) 
35lfh 
31.22 
351)7 
319h 

70 
.q<J 
-9<) 
-99 
·')9 

8111 
311b0 
3118& 
-99 

2211tj 

3ttll0 
31119 
3111.:!5 
3217 
329tt 

3331) 
31126 

-C)9 
2920 
Htl5 

2!)03 
8'lu 

21 

351lb 
7(1 

9130 
.qq 
-?9 

2'5011 
207ll 

-9C) 
3023 
31115 
3Bf.l 
2771 

~'19 
.q') 

155 
63 

IIOQ 

-9') 
3076 
29111} 
jl.Qill 

2flll2 

.qq 
2697 

~51) 

1769 
1939 

21117 
23':ill 
2110~ 

23113 
170b 

·99 
! edfl 
2~1 
~bh7 
)_4Q7 

1 b5~~ 
lJ')Cj 

P20 
1.5% 
9th 

~t2 <)2 152 RoJ 
.qq -'19 -'19 ~qq 

-9'1 -C)'l .qq •'l'l 
-99 -99 -99 .qq 
-9Q 2389 lAbl :JSQ 

17b 
3287 
B20 
130!· 
26':i1 

31 'II 
3211'1 
321>3 
30'lll 
30113 

-99 
326 'J 
-'l'l 

3210 
3150 

-'19 

251}9 
IO~h 

21 

31t1'1 
112 

•99 
2933 
29115 
2'1\J 
11.1 (If! 

2899 
2fl70 
2070 
JljC) 3 
2&57 

22H 
21.11)':) 

-99 
2fll12 
2799 

2113') 

I '~'I 
2595 
2B2 
13ll5 
21131 

2017 
23113 
2329 
13 fill 

20Q 

II 71 
23bFI 

Ot1t 
22'10 
22H 

17137 
772 
. ?.1 

201 
:otJ 
:.o35 
!71 

:.b211 

:':db 
:b2ll 
i.IJ35 
:. 327 

bb 

810 
':..bo7 
521 

;soo 
:4<10 

:t.21 

;Zht 

27 

1?20 
ht. 

18 

•9C) 
196 
123 

63 
•9'1 

1023 
90h 

1001 
801 
•99 

IB5 
.qq 
•99 
-'1') 
212 

lilt 
flhb 
6'12 
5ob 
a:so 

B'l 
R'l9 
81113 
231) 
3b7 

569 
530 
477 
bl2 
5t-,2 

fHill 

59& 
301 

25 

3~to 

33?. 
332 
307 

•h6b 

123 
•99 
-9'1 
-99 

Btl 

113 
2bll 
283 
Ill! 
159 

30/t 
272 
272 

3tl 
126 

1'15 
109 
329 
212 
261 

2ll7 

20A 
98 
25 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

t) 

0 
0 
I) 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
() 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

I) 

0 
0 

31 

() 

0 
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lqbll3 
•999 
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2!1630 
27070 
28509 
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•999 
•999 
~999 
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•999 
21103b 
28082 
•999 
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27507 
277t11 
27738 
230lftt 
22lbb 

•999 
2hbA3 
•999 

257&3 
252'.>0 

·999 

211710 
QA80 

lb 

28830 
5000 
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CO•\STI\L • lNLAtJI) SUL4R RADIATlfl~l lllff[HHICE STUDY 
f·liHITIILY OATA SU~IMARY 

HISTfllli·1ErH : ~JlP II R SLOOP POFH JULY 19711 
SEHSITIVITY B.70E·6 V/W/SO.M TREND REMOVED 
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-99 

0 
0 

-<)9 

.qq 

.qq 
-9') 
-<)9 
.qq 

•'J') 
.qq 
'I'll\ 

2o 
56 

0 
·'j5'1 
.qq 
•'l'l 
.qq 

-99 
t4') 
ttl 
62 
51} 

93 
11 q 

1 7 
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0 

0 

0 
0 

31 

0 
0 

982 
771 
&50 

I 037 
771 

13211 
1216 
121 B 
107 3 

'120 

731l 
12H 

880 
752 
73o 

513 
•9'19 
·'199 
•999 
-999 

-9'l9 
1129 
-999 

951 
'155 

101l7 
1082 

735 
IOIIb 
1032 

821 

9/jlj 

20() 
2':l 

13211 
su 
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COASTAL - INL~~O SULAR RADIATION DIFFERENCE STUDY 
MONTHLY OATA SUMMARY 

INSTHU~IEilT I UV li12 SLOOP POINT JULY 1978 
SENSITIVITY 15~.40E-b V/~/SQ.H TNENO REMOVED 

DATE 

1 
2 
J 
'~ 
5 

6 
7 

11 
q 

10 

1 I 
12 
tJ 
~~ 
15 

to 
I 7 
10 
1'1 
2•1 

21 
22 
23 
?.~ 
25 

2h 
27 
211 
2? 
31) 

Jl 

tiE AN 
so 

NUM 

4 

0 
0 
0 
0 
0 

" i) 

0 
0 
0 

0 
0 
0 
0 
(l 

0 
0 
0 
0 
(} 

0 
0 
0 
0 
0 

1) 

0 
() 

0 
0 

0 
0 

31 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

I) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

() 

0 
31 

b 

·9'1 
-9? 
-99 

6 
2 

7 
'j 

0 
5 
1 

0 
b 
] 

1 
3 

I 
7 

.qq 

0 
ll 

0 
4 
~ 

Ll 
10 

I~ 

R 
3 
?. 
2 

2 

27 

7 

.qq 

.q') 

.qq 
25 
10 

28 
2b 
27 
21 
lA 

?.1 
27 
21 
13 
15 

2 
2'~ 

-'l'J 
0 
0 

0 

23 
22 
23 
3'.i 

32 
33 
15 
I? 
1'"1 

lA 

(C) 
q 

?:7 

H 

-9'1 
.qq 
.qq 

50 
11l 

3 
':)2 

-9"1 
-~ 
·'I 

-~ 
~1 
51 
1111 
oU 

(::II 

l;l 
C. 'I 
ill) 

I~] 

!'"I 
I 'I 
C.7 

'l~ 

!17 
ea 
71l 
Jl) 

110 
1)9 

H 
13 
I[(} 

27 
62 

·'I") 

20 
22 

Ill I 
'1?. 
bll 
70 
n 
J 1 

ti/IX fl 0 Ill 3'1 t:ll IIH 
I 11 I I 0 0 I) 0 -~ 2 0 

llETIJilfl[ll fll ~lLfJI)P rUIIIT ON 21 

E14EHGY KILOJOULES PER SUUAHE HETER 
HOUR lNDING 

10 ~~ 12 11 14 15 lb 

.qq -~ 

-9? -9") 

38 q.q 
% 11() 
b5 b.4 

124 1ll-4 
11o l-16 
115 13.7 
I 0 4 12-'1 
fl6 11·4 

'lb 
111 

fl') 
4') 

53 

73 
II () 
-99 

IIIJ 

57 

')il 

II s 
11 11 
10') 
11 'l 

126 
11 n 

112 
10(.' 
'Ill 

'II 
2'j 
211 

12(o 
30 

101 
lJ;Q 
120 
12'1 
q2 

<iS 
121 

7·6 
13 
77 

11.!2' 
1::! 7 
trr~ 

L<=~> 
115 

II~ 
-.t.· c .. J 

C:ll 

-9q .qq 
.qq. .qq 

•99 
-9<) 

Rb 
1 II 

90 

5l 59 
12e ?7 

71l 89 

1'>7' lbO 150 
IB 
129 
12') 
10& 

152 1313 
1111:~ 152 
13E 1110 
11~ 122 

71 
1s;: 
10C 
121.: 
11" 

ll_~ 

1'~ ~ 
10<: 
1 oc:· 
11 c: 
.qc. 

1H 

12Z 
2"' 
26 

22 
155 
101> 
113 
113 

<)9 
1113 

73 
f\11 
94 

o2 22 
IIIJ 101 
I 2£1 12'1 
Ill 12"1 
135· 147 

.qq -?'1 
1511 14A 
ltd 1 ~R 
lU 1Y1 
137 '-Ill 

1':i'i 142 
15'.) 1'13 

'10 12'1 
147 135 
122 127 

1112 135 

122 117 
3] 21.1 
211 211 

•9? 
-99 
lOb 
lOb 

'111 

131 
101 
llfl 
103 

82 

1112 
129 

tl'i 
I 1 
77 

11.! 
97 

I Ill 
1 qo 
150 

-9'1 
l2'l 
1?.3 
122 
-91) 

115 
75 
'lO 

~Ill 

111 

I 0 ~ 
21l 
27 

lb3 
22 

150 . 1'j(J 
22 I~ 

91 
Ill 
h7 
l':i 
5i:~ 

•I) C) 

1 0 1 
'll 
ll~i 

-99 

811 
102 

311 
92 
91) 

'HI 

1:12 
21 
27 

1~2 
l':i 

l 7 

-·:J19 
-·:-,q 

,:,') 
.;,11 
.:.'3 

Ill 

.qq 

-99 
B 
:n 
1.11 

112 
40 
J7 
33 
(II 

S'> 
311 
30 
&3 

7 

=n ·~2 

hi •99 
'~II 71 

UP. •f>bb 
~,":] •bbb 

61 31 
":·II 37 
69 !J7 
"-! i! I 3 

-<?9 •99 

~.5 ?.3 
toA 22 
.25 2':i 
t-1 32 
'5b 32 

h5 3':l 

62 B 
?.2 13 
2fl 25 

123 
23 

71 
7 

•99 
•99 

14 
lb 
16 

17 
1b 
14 
16 
10 

15 
15 
1 I 
22 

4 

Ill 
•'19 

•bhb 
•bob 
•ooo 

13 
13 
12 . 

5 
1 

5 
9 

II 
II 
1 I 

11 

12 

?.5 

22 
I 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
I) 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

I) 

0 
0 
0 
0 

0 

0 
(I 

31 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0' 

·o 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

•'JQQ 
.qqq 
.qqq 
1007 

71 7 

1292 
1149 
1185 
1067 

ABO 

728 
12lb 

874 
808 
711) 

5115 
-999 
-999 
-999 
.qqq 

·999 
1202 
120 I 
1015 
·999 

12011 
111d 

794 
1100 
1028 

109/l 

999 
203 

22 

1292 
545 
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OATE 

1 
2 
3 
II 
5 

6 
7 
II 
9 

10 

11 
12 
13 
111 
15 

16 
17 
18 
l'l 
20 

21 
22 
23 
211 
25 

26 
2"1 
20 
i!'l 
30 

~11.: AN 
Sll 

IJUI~ 

I~ AX 
I~ I IJ 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

I) 

0 
31 

0 
0 

5 

0 
0 
0 
0 
I) 

0 
I) 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
I) 

0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

COASTAL - IIILAND 30LAH HAIHATION DlfFEREtJCE STUOY 
I·HJIITHLY DATA SUI·1MARY 

INSTRUM[IH : PSP II 2 ELLIS AIRPUilT AIJGIJST \ 97fl 
SENSITIVITY l0.9?E•6 V/N/SQ.M TREND REMOVED 

6 

18 
.H 
76 
51~ 

55 

?1 
31 

-9? 
-99 

S1 

-99 
30 
IJIJ 

-99 
31 

·'19 
31 
20 
27 
2fi 

2o 
2':i 
21 
22 
25 

1 11 
17 

-9<J 
I) 

12 

17 

.H 
20 
2~ 

'l1 
0 

7 

IJIJ/4 
3711 
5111:\ 
51() 
1122 

762 
529 
-99 
SbO 
529 

303 
371 
395 
2911 
?.IH 

321 
375 
325 
322 
323 

llfl3 
1111 
3n 
3117 
~611 

211() 
197 
206 
211'5 
179 

335 

3711 
12S 

30 

762 
17'1 

8 

10113 
1321 

flob 
1207 
llO'l 

15M 
1306 
1205 
121111 
109'1 

111 i) 
3bll 
827 

1071 
lObO 

93b 
1037 

692 
<)I)~ 

C)()l} 

I tOll 
1001 
l1b1 
lO'lU 
93':) 

620 
8bb 

10:S5 
1.\67 
53& 

7'111 

1006 
2 .s'i 

31 

1bt-:l 
liB 

170 "I 
132d 
172~ 

11159 
1325 
1711~ 
l'71H 
156'1 

lbb'l 
89:> 

!LIS'> 
1B~ 
1797 

lo67 
1777 
-')') 

1612 
1&33 

1857 
1921 
1912 
ltiM) 
1o2<> 

1110·1 
6 '7'1 
bTl 

1 ·~ 70?. 
130·3 

15()1 

15VI 
32'1 

3;0 

191H 
h T 1 

EIIEHGY KlLIJ.JUULES PER SQUARE ~IETER 
HOUR ENUING 

10 11 12 13 Ill 15 16 

lilb6 
253 

18&5 
2390 

117 ') 

2350 
10'12 
21ll2 
2686 
1699 

11>5& 
111511 
1 '19 7 
2338 
2llfl.5 

?.331.1 
21106 
.q 'I 

2150 
211llb 

2525 
2527 
2111~Q 

211'~ 0 
2226 

1 7 2'1 
1170 

u25 
22311 
170') 

23'l'j 

I 'lll '7 
b23 

3U 

2h0b 
253 

25&11 
689 

2792 
2.537 

2b2 

2350 
21>16 
.H70 
3031) 
2098 

26112 
2'190 
31110 
21353 
211118 

2777 
21lbll 

-9? 
26'70 
2521 

3011'7 
31115 
22fl8 
3115 
2h711 

?.IIIlO 
2022 

H91) 
cnt 
2\91 

2SOO 

3370 
26~ 

12011 
2232 
211>6 
3007 

1 1>7 

2BOo 
3130 
21l33 
2617 
21119 

1030 
2523 
3327 
3138 
3011F\ 

321U 
2780 

-9'7 
30'111 
3029 

33111 
3291 
3258 
3300 
2'176 

23'~o 
2127 
2221 
30llo 
2927 

2009 

2623 
7.37 
.~0 

12311 
1836 
21>115 
3309 

750 

29Uo 
3117 
3033 
BoO 
2157 

IJ211 
13.37 
22119 
30?8 
2537 

2166 
21352 
-99 

2713 
2950' 

3431> 
3327 
3599 
3311 
3045 

2772 
Cl80 

2o 110 
.S079 
3216 

2'.)09 
Bo1 

30 

31136 
11211 

l3b 
75ll 

3165 
HilS 
1153 

22flf\ 
30511 
20.H 
229b 

-99 

2 1Jil 
469 
912 

2bb3 
170FI 

3622 
2475 

-99 
3006 
3209 

325~ 
295o 
31112 
3108 
2111 ') 

2o12 
106 

26'.>6 
27117 
2803 

1130 

2177 
1111> 

2'1 

3822 
lOll 

l.B 
'IIIli 

1'701 
2727 
12111.1 

1292 
205S 
1'122 
2~;71 

-99 

591 
23113 

-9'1 
7011 

2573 

25'~11 
2311 

.<)q 
2oll·4 
21172 

2820 
2b1l 
27211 
2609 
2235 

22111 
?.211 

12111.1 
2ll76 
?.0115 

2107 

I 'l 711 
l\1ll 

2'1 

2Wi5 
133 

~~ll 3 
1583 
12t12 
1571 
1091 

9lb 
2112:S 
1998 
11'.52 
•99 

9513 
1655 
•9 11 

171· 
2121 

1985 
1623 
-99 

2070 
1879 

1/lljlj 

2105 
2115 
21.199 
111/B 

13117 
710 
-9<) 

1'122 
17U'.i 

2035 

I 'ill 'I 
':iid 
·27 

21123 
176 

17 

309 
IIIIJ'l 

5011 
11159 

907 

749 
1 b3ll 
t&ll 
1080 
-99 

l)•lll 
1 7tlil 

-<)9 
2112 

lll J\2 

1'1211 
h2ll 
-99 

1305 
II Ill 

1ll'31:l 
11123 
Ill Ill 
U20 
1 ()110 

bbb 
1002 
.Qq 

II o9 
11 os 

lHII 

1122 
391 

27 

17()£1 
242 

18 

no 
111111 

391 
572 
'5b1:1 

500 
909 
Boll 
1>71 
•99 

323 
]118 
-99 
386 
b80 

bl:\1 
o7 

•'19 
509 
llfH 

609 
621 
IIF\3 
563 
ll24 

129 
577 
-(j') 

'lo":i 
111:10 

1 IIIII 
&7 

19 

lll3 
21\9 
125 

60 
157 

130 
185 
11:\0 
lb1 

'•99 

71 
181 
.qq 

85 
31 

121 
3fl 

-99 
20 
58 

05 
till 
ot 
75 
Ill 

0 
110 

-99 
3b 
S2 

'jb 

95 
b':i 
27 

289 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
I) 

0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
I) 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
o. 
I) 

0 
0 

0 

0 
0 

31 

0 
0 

11 06S 
137.37 
20050 
2111&5 
101&5 

20253 
25006 

-999 
-999 
-999 . 

-999 
lh572 
-999 
·999 

22246 

-999 
2lllbll 
• -99'7 
23079 
228£1ll 

25790 
25378 
2£11:l59 
2531? 
213&9 

18672 
11005 

•IJ99 
226lliJ 
2051.19 

17276 

20159 
/~00£1 

22 

25790 
5000 
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1 
2 
3 
II 
5 

b 
7 
6 
9 

10 

I 1 
12 
13 
1tl 
15 

lb 
1 7 
1A 
1q 
20 

21 
22 

2b 
27 
20 
2'> 
30 

31 

IlEA II 
Sll 

I JlJ ~~ 

0 
0 
0 
0 
0 

0 
0 
0 
0 

' 0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

.0 
0 
0 

I) 

0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

CIII\STAL - INLAIJO S!IL/IR RAI>J AriON lJIHERf.I·ICE STUllt 
Mfi'ITIIL Y DATA SUMIIAHY 

:ttSTfHJt·IErH : PSP II .), CAPE fEAH AIJGIJST 19713 
SENSITIV1Tu 11,27£-~ V/~/3ij,H TRENO HEMOVED 

53 
!i2 
7 1 
h2 
118' 

75 
52 
'i5 
B 
23 

:v1 
I) 

17 
2i> 
20 

tfl 
23 
17 
17 
25 

23 
1'> 
20 
13 
12 

I) 

12 
A 

2'1 

i.!l 

29 
19 
30 

7S 
I) 

7 

51ta 
II 71 
5111 
566 
530 

535 
1177 
soq 
3116 
336 

Jill 
21J 

231 
110:5 
381 

302 
330 
21l2 
272 
211.3 

31U 
373 
J(ll, 

3'i<:· 
33.:· 

2'1~· 
-9':· 
179 
2H 
356 

371 .. 

35',• 
12(• 
3( 

8 

1037 
13 71 
12110 
12 1H 

770 

1312 
1179 
-99 
953 

1135 

9511 
tOll 

1215 
7'19 

1071 

98b 
1039 

11117 
0'15 
910 

9'15 
J092 
Ill q 
10(>4 

Q()() 

1132 
-'I 'I 
059 
931 

I I 55 

I 0311 

1000 
221l 

29 

13'11 
1 0•1 

'l 

2037 
16119 
14~!3 
1563 

11u 

1762 
91H 
-99 

1917 
12hb 

1465 
bf:l2 

1787 
7'HJ 

I 71o ~ 

170:3 
173'1 
ern 

165:, 
1 'iII 

171:."> 
1nn 
1 ,, (• '\ 
lAb~ 
16'.:. 4 

l 'I c-7 
-';·) 

15';.;! 
lo61 
1 'j I) 'I 

1517 

!51:) 

20~1 
lh 

Etlt.RGY KILUJUULES PER SlWARE IIETEH 
·II)UR EtmltlG 

IO ll 12 13 Ill IS lb 

2396 
1071} 
217b 
2M9 

A76 

21115 
1355 

•'19 
27116 
1997 

lll91 
11101 
2355 
2099 
2'121l 

2'S'Hl 
.:!2711 
12011 
232:S 
2236 

2377 
2511(> 
2'566 
21~&0 

2321l 

;?0/j'l 

•'J? 
11133 
7.3110 
I '125 

11155 

~~0~2 
5115 

c'l 

2 ]till 
11711 

2'125 
·tll77 
2579 
21.130 

1176 

2372 
lbb6 

-9CJ 
:n BCJ 
2531 

312 
21120 
2~72 
2358 
2'i5'> 

2752 
21~~9 

2&!17 
211:i3 
26il5 

2<1!.!5 
:§cl !17 
31)2 
Joaq 
21t•Hl 

(!il·:l 1 
1090 
25<i5 
2tBA 
21..:17 

31·'\'l 
312 

3037 
2515 
2b'H 
3150 

2A7 

ZOIH 
2b3'l 
.')9 

3476 
1221l 

()9 

360 
BOl 
23117 
:iOib 

2765 
26117 
2~72 
:il9fl 
2A97 

i27R 
:i31~11 

B32 
BIO 
.iO':.i7 

27.S3 
972 

.i12l 
3167 
2973 

j/107 

26110 
q 31~ 

30 

::ilJ7b 
&? 

2724 
2758 
311J1 
32211 
1897 

3362 
20il2 

.qq 
3333 
3537 

210 
768 

21151 
')08 

2'H 1 

3J9') 
211:~6 
21l32 
3029 
]098 

3325 
.3392 
3355 
3371 
30'12 

213115 
751:1 

2565 
3081 
3123 

)112& 

261:>0 
ou:s 

30 

3537 
210 

1321 
2R21\ 
2t~IJ II 
3339 

65') 

2775 
31195 
2933 
3460 
2515 

563 
791 

1758 
119& 

lb61 

2613 
2665 
298/j 
3032 
2575 

317<> 
320'1 
30511 
3163 
2·'194 

2129 
23011 
2360 
2136 
2.1}99 

2'>b0 

1 LIO It 
21l32 
1657 
2790 
212 1~ 

2190 
3205 
2135 
21>11 
12112 

70f\ 
1569 
9o? 

2361} 
1115S 

196& 
2611~ 

21173 
2&1l7 
2.\80 

28117 
?1127 
2 1HO 
271tf! 
r!IJIIJ 

•'l'l 
lflll'l 
2') 17 
2?.66 
i!.r> 17 

23115 

2161 
hI II 

.\0 

3?.05 
7011 

999 
1605 
11100 
2138 
11 b 3 

1593 
211'il 
2150 
2111CI 

1177 

11136 
1 (> 3 II 
17o7 

5':d 
22b2 

2111?. 
1662 
lOA7 
!972 

9112 

2?.11 
2211'1 
21119 
21111 
17')3 

.qq 

333 
lllOl 
19211 
17'1?. 

2091 

tolls 
575 

Sll 

2451 
3B 

561 
1752 
IIIU 
15U9 

17t> 

919 
1614 
1b..SO 
1560 

tOt. 

1178 
110e 
~9e 
46:' 

!Ill 

1115! 
'l5• 

l1b:' 
ll9l 
25'i 

1524 
1172 

lilA& 
111'15 
I 0 35 

_qq 

115; 
'jO! 

1211" 
117-: 

17'i2 
tO& 

18 

11119 
1132 
8541 
5311 

')b 

306 
876 
7bi 
7112 

23 

22b 
7'10 
25b 
7115 
119b 

82Q 
3211 
51.1<; 
511"; 
Pl2 

7'1 J 
2117 
72i 
1>1111 
l.l'lR 

-<)<1 

113'' 
175 
IIIII 
1136 

87Ft 
~~ i 

19 

130 
103 
2311 

711 
32 

ll'i 
160 
205 
253 

17 

b3 
167 

87 
qq 

li}IJ 

lb?. 
119 

103 
12'l 
102 

148 
73 

lib 
112 

1111 

-9') 
30 
32 
37 
53 

53 

lOll 
b3 
30 

.?53 
17 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
I) 

0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

:SI 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

() 

0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

19617 
21063 
22125 
251183 
9~12 

215911 
2217b 

-999 
27060 
IR1169 

7947 
121128 
191170 
11111'16 
21.3'1 7 

235!6 
2?.311 
l')l27 
2:SA40 
20132 

2'i7H 
211635 
25826 
2'i'lll8 
22850 

-qqq 
-'l99 

20062 
2239H 
22201 

233:55 

208~8 
11647 

28 

C70b0 
'1000 

[AHULATED Ol/02/RO AT 1- .. ~9 



CIII1STAL • I,.,LAI~D SOL/II! RADIAl ll!N DIHEI!ll·lCE STUUY 
t·IDrlTIILV DATA SUM~1ARY 

ltiSTRUMErtT ; PSP II 11 ~JALLACE AIJGIJST I 978 
SEilSITIVITV 10.371:::-6 V/1'1/30.11 TREND REt40VED 

DATE 

I 
2 
3 
IJ 
5 

() 

7 
0 
CJ 

10 

I I 
I i! 
13 
1'1 
15 

16 
1"1 
10 
19 
20 

21 
22 
23 
2 1l 
25 

26 
27 
2R 
2'l 
30 

31 

ti[AIJ 
SD 

l~lJ~ 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

f) 

u 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
() 

() 

0 
0 
0 
0 
0 

0 

f) 

0 
31 . 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
I) 

0 
0 

f) 

0 
0 
0 
0 

0 
0 
0 
f) 

o· 

0 
0 
0 
0 
0 

0 

o· 
I) 

:u 

95 
0 

'17 
II a 
ll2 

•91 
IJ.:l 
H 
30 
23 

211 
31 
3& 
21 

fl 

23 
23 
2& 

•?'l 
-99 

-'19 
<) 

0 
0 

11 

l'i 

21J 
20 
27 

7 

1127 
521l 
ll77 
11110 
ll75 

439 
21'11 
1108 
494 
5111 

•?'l 
256 
357 

'350 
?.IH 

351 
3511 
1111 
177 
151 

2"111 
262 
391 
-<J9 
.qq 

-'19 
127 
I 7'i 
IIIII 
220 

220 

335 
II 7 

27 

6 

1083 
1121i 
1113'5 
12'~2 

1221 

121.19 
1110 
1071 
1206 

969 

911 
4511 
721 

lO:.SS 
1207 

927 
?72 
CJ87 
39b 

1019 

1002 
CJ'I6 

114ll 
-9'1 
-99 

.qq 

232 
321 
<Jb'l 
7CJ'J 

'121 

()II/\ 

276 
?.li 

'l 

18ll3 
781 

17'12 
2003 
1311 

l'l9q 
I 6'111 
165t.. 
2001 
1 118'1 

12'13 
il50 

lt•l3 
lb93 
I 79 II 

17 2'i 
17t..7 
1 (II~() 
I OiiO 
17\6 

Ill Oil 
1769 
lfl77 

-'ICJ 
-')') 

-<J·j 
lj'-j 1) 

112~) 

1527 
1331 

1 'j 0 II 
11110 

2fl 

ENERGY KILOJOULlS PER SUUARE METER 
tllllJH E.NDING 

10 II 12 13 Ill l':i 16 

227ll 
326 

1771 
2565 

270 

2501 
20311 
1'>1>7 
211lj I 
156'1 

2227 
1iJCJI) 
2249 
22/l'.i 
2 1105 

2:stlll 
23ll0 
20?.tl 
zorn 
2'125 

21l60 
21177 
25117 

-99 
-<iCJ 

0"11) 
12117 
1 (,I)') 
2216 
19'l0 

131.) 

1'1':>1 
b II 

;?9 

zo•n 
5&2 

1676 
2958 

329 

2606. 
1725 
2022 
31!111 
2125 

2'1611 
219S 
2137 
2623 
2516 

2!lb!l 
2711"1 
2o67 
251l5 
2692 

2<J71 
2'161 
2ob5 

-9') 
-99 

16116 
1201) 
211'1 
21>911 
2')91 

l 1t6'l 

22Sfl 
()1)5 

2"1 

2274 
CJ':il 

2205 
HilS 

llU2 

1536 
21105 
2063 
322h 
2017 

151? 
?.103 
2oo2 
3291) 
211fH 

2'154 
2036 
1376 
2067 
2'197 

32(17 
3255 
2711~ 

-9CJ 
-9CJ 

2615 
7'10 

267tl 
3010 
2771 

1254 

2373 
1:107 

29 

31l7 
13139 
2501l 
3551 

193 

2032 
3201l 
31156 
31l20 
1531 

210 
25110 
2009 
300'1 
2703 

25'10 
2515 
2'1311 
279') 
32'l'l 

3363 
H90 
•99 
-99 
-99 

21192 
159'1 
1800 
2958 
30H 

1072 

2bll 
1229 
81l6 

2729 
877 

-99 
25311 
3307 
3511 . 
lll61 

2211 
1l72 

'1117 
1261. 
10'14 

273<1 
25'10 
2927 
25b9 
2800 

3217 
2021 

-99 
. • qq 

•'JCJ 

2516 
21l19 
2057 
2JIH 
?.Alb 

12% 

2053 
<)30 

27 

250 
150~ 
1150 
2204 
1065 

·99 
1<)110 
3227 
2101 

_qq 

727 
?.7211 
2169 
l'n 

20'19 

2218 
2687 
?.5111 
21111 
?.bflll 

?.1135 
?.7 27 

-99 
-'I<) 
-9<) 

2021 
221J'j 
1102 
2333 
2101 

1952 

~62 
25135 

flflb 
2ll02 
11160 

-99 
19117 
2498 
1261 
•99 

1335 
1953 
1 4 7 1 

127 
1C)CJ2 

1527 
1509 
121l?. 
11l'l3 
1967 

2217 
2llb 

-C)CJ. 
-9Q 
.qq 

959 
1537 
1335 
1850 
I 'l71> 

1501 

15<)4 
570 

2o 

17 

576 
lfl09 
1108 

771 
725 

-Q<J 

CJ85 
151l2 
529 
-99 

'l15 
l5b8 

117'1 
5(12 

142 (~ 

U12 
IIIli 
1169 
1161 

1321 

1 ~119 
1 ij(llj 

-99 
-<)9 
-C)9 

361 
1)90 
717 

I 3115 
12bl 

1 0 (l'j 
1105 

2b 

~lAX 0 0 q5 52'1 121>'1 20•1~ 251.,5 :\Pill 331\5 35'll 3511 3227 2'1913 lllt)'l 
MIN 0 0 0 127 232 q25 210 32'1 1102 I'll 2211 197 127 361 

OUT Uf PAP[R 23 •25 
S?AI~E U'llT ltl:iTALL(fl 29 ,JIJLY 

18 

:no 
316 
61l13 
?.II§ 
H2 

.qq 
ROll 
ll53 
727 
-9') 

2o'l 
1.139 
2'11 
325 
601) 

oO't 
qo 

1107 
ll'jl\ 

536 

691) 
olh 
-99 
•'J'I 
-?<1 

811 
lllh 
3h2 
517 
'.i11l 

6B 

ll':i"S 
1\IJ 

132 
bb 

286 
liS 
50 

•99 
IllS 
l':i6 
213 
.qq 

51 
l'IS 
277 

68 
34 

121 
IICJ 
6fl 
21 
12 

82 
89 

-99 
·9<1 
-99 

18 
lb 
110 
35 
53 

63 

93 
H 
26 

2136 
12 

20 

0 
0 
0 
0 
0 

0 
0 
Q 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

Jl 

0 
0 

21 TOTfiL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

II 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
I) 

31 

0 
0 

12275 
i3007 
16815 
211655 

8759 

•999 
201!92 
25315 
21JIIIl0 

•999 

·9CJ9 
111135 
17'115 
16756 
211157 

221121l 
20988 
20256 
1'1521 
23651 

25676 
2119?.8 

-99'1 
-99'1 
-'199 

-999 
13017 
111736 
21911~ 
21477 

. 15.'§S8 

25678 
5000 

J(IHl!LATlll 01/02/llO 1\T 13:11:11'1 



DA T( 

1 
2 
l 
I~ 

') 

0 
7 
8 
<j 

10 

11 
12 
13 
1&1 
15 

16 
1 "7 
16 
1? 
20 

21 
22 
2 :s 
2il 
25 

t-IEMI 
so 

IJlW 

t1fl X 
tl I tJ 

0 
0 
0 
0. 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 
0 

0 
0 
0 
\) 

0 

0 
0 
0 
I) 

0 

0 
0 
0 
() 

0 

0 

0 
0 

31 

I) 

0 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
(I 

0 

0 
0 
() 

0 
0 

0 
0 
I) 

0 
I) 

0 
u 
0 
0 
0 

I) 

ll. 
0 

5\ 

0 
II 

-CfJASTfll • ItJLAflll StlLt.H RADIATION DIFFEHENCE STUDY 
HOtHIILY DATA SUN~IfiRY 

ltiSTilJ11E•~f 1 PSI' II 5 . SL.OOP POINT AUC:IJST 197A 
S[t~SITIJ!Tf '1.111~(-c, V/IUSfl.'1 Tl?f;Jfl REMOVED 

b 

87 
15 
115 
38 
tj"j 

49 
3 11 
Ill 
38 
?.b 

0 
0 
f) 

I) 

0 

0 
0 

15 
L"i 
15 

11) 
15 
lq 
19 
11 

() 

{) 

I) 

0 
0 

() 

17 
20 
31 

fl7 
0 

1 

1157 
II'H 
1106 
1172 
38.1 

1199· 
53:' 
1108 
1188. 

.271'! 

lllb 
25~ 
29? 

3011 
2711 
2 il"i' 
2'3'l 
301 

331 
3 . .H 
4'j7 
36ft 
31~7 

23?. 
1% 
122 
lll6 
1 71 

2711 

31& 
125 

31 

531 
'i3 

i21b 
11?9 
1152 
292 
02'3 

121 
OIJu 
11Jb 
1117 
896 

6U 
Ill 

'322 
85/:i 
907 

907 
<)30 

831 
919 
Q07 

fl91 
~01>0 

l21lli 
038 
1)119 

8'>11 
1 7 1 
6 ]II 
1_11 'I 
1}2"1 

nn 

B'JI 
2'l ~ 

31 

11152 
111 

EiiEilGY KILIJJOLILES PEH SQUARE f·IETER 
H11UH ENOif~G 

') 10 11 12 13 111 15 lb 

19 7'~ 
5415 

19u7 
21)o)r<) 
~~~-b 

2002 
l7b'.:i 
19~1) 

l6b2 
1 ~ 110 

ll>')ll 
3'3'1 

162'1 
1.~57 
lBf\ 

lulU 
167£1 
fill 

lbib 
151 11 

17Q~ 

18 .1•1 
11322 
211'17 
1 b2 11 

1 '1.-tS 
2bl> 

1502 
155') 
15'llj 

l'J2.1 
llflh 

31 

c~ 0 II] 
2tt:. 

2b00 
IJ36 

2o08 
2b73 

111 'I 

261?. 
2593 
2669 
228 11 
•9'l 

2032 
1197 
2200 
JOB 
237Q 

2307 
2318 
1713 
2l'HJ 
2211 

211911 
?.IJC)Ij 

2513 
?.ill) f) 
22,16 

1 7RII 
5'·18 

21 Oi.\ 
.2115'.i 
2 3611 

-~ \08 

~I) 7 () 
611 

.\0 

2&73 
'II 9 

3127 
lOflo 
30117 
31116 

312 

2'101) 

3061) 
3092 
2056 

-C)9 

3o6 
nn 
211'/l:l 
<:'730 
2o23 

2-'122 
21102 
21131.1 
2513 
27C)9 

2')]0 
2970 
2o9'1 
29 HI 
i! 75 3 

21011 
11ll7 
2650 
2211b 
211'l2 

2lln2 
7uli 

30 

31'H• 
.\12 

31101 
224b 
3:552 
3371~ 

732 

B17 
3336 
335'1 
3382 
227o 

72 
I 'lf.l3 
-~233 
32119 
3012 

2025 
.Sllill 
2C)lJ7 
3161 
21)70 

32111 
32115 
2'l17 
3272 
29711 

1952 
20bo 
2u511 
27311 
31311 

2"l'llJ 
762 

31 

Jll() 1 
72 

3l7b 
27611 
2909 
31161 
l?.lb 

31.151 
3JCH 
3ll55 
Bll8 
371tl 

lb3 
221t 

B3u 
34ll7 
32ofi 

2852 
-6136 
3123 
3115 
2802 

3325 
3321 
32ll9 
B25 
30113 

269b 
21l25 
31116 
31131 
3325 

3 tIS 

2'121 
Bllll 

30 

Hl8 
I h.3 

35511 
l'lb7 
17511 
32'11 
I fillS 

3130 
322b 
2879 
31811 
2822 

Ill II 
<)Ill 

31<15 
2105 
2')1111 

2186 
3058 
2802 
2bll6 
-30 5 II 

3127 
27QI 
3222 
3127 
2'HJ2 

260!1 
2539 
20 ]') 
2flllll 
2H75 

26b7 
'110 

.H 

3'151:1 
1'111 

177] 
21171 
25bb 
2913 

P.71 

2"707 
201111 
3073 
20o 5 
20'17 

51)11 

1A22 
lQ'Ifl 

270 
2liC)0 

2551 
23olt5 
1 bbt·· 
200<) 
25bb 

2fl02 
11~37 

2761\ 
2711<) 
1 7fifl 

-'I') 
2111)4 
211'111 

?.272 
2230 

2hOR 

220.'> 
I> 711 

3tl 

JOB 
27C. 

9111 
1658 
221>5 
2Slfl 
1609 

17011 
22')1 
15llll 
22112 

31}5 

IOOb 
10b7 

-<)C) 

,.qq 

11711 

211.17 
1513 
•61l8 
1395 
191\o 

2215 
1n2u 
2162 
2120 
I 11H 

-99 
17CJ9 
17 77 
10<13 
17flfl 

2013 

1 7 Ill 
4110 

27 

?. 3 111 
311') 

17 

'lb:J 
175:1 
12B 
152":) 

b9 I 

152'5 
1 II C).~ 
162~ 
16lo:~ 

3) 

CHJ5 
11191 

-Q9 
-')9 

10115 

I lib~ 
1312 

1052 
1029 
1 211'' 

1502 
13 '),, 
1372 
13llo:l 

')(j., 

-9'9 
1124 
1224 
122• 
1'13• 

121l"i 

121 .. 
5o 'a 

211 

1755 
:\I 

1~ 

IIO'l 
1002 
77~ 

bOo 
11-1 

SQI 
78') 
1327 
655 

9') 

1127 
1102 

232 
-Q') 

hl1 

1Sl 
211o 
Sill 
hOI> 
002 

b7fl 
'jlj'j 

nil <I 
621 
276 

•'l'i 

30• 
')7q 
577. 
bb'! 

liOC! 
'l'i 

19 

lOb 
297 
122 
66 
15 

87 
232 
163 
205 

61 

116 
2R6 
133 
137 
175 

I 71 
115 
~7 
RO 

11 A 

87 
61 
130 
83 
2b 

llll 
b9 
29 

297 
1':) 

20 

0 
0 
0 
0 
I) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
() 

2.B93 
l7b99 
2ll5ll2 
27210 

CJ730 

25788 
26693 
26386 
251)70 

-QC)9 

ij/~39 

12BB 
-999 
-99'1 

22703 

22CJ21 
•9C)9 
-999 

21601 
23152 

2557ll 
2HIO 
25327 
251115 
21361 

•999 
15')27 
21877 
2lll24 
2.B60 

21739 
51ll8 

2ll 

27210 
5000 

lfiRIJLAlED 01/02/RO AT r•-•• -q9 



DATE 

I 
2 
3 
II 
5 

6 
7 
6 
q 

10 

II 
12 
13 
Ill 
15 

16 
1 7 
18 
19 
20 

21 
22 
23 
211 
25 

26 
27 
?.0 
29 
.10 

.H 

tiEMI 
so 

111)~1 

11AX 
Ill N 

0 
0 
0 

·o 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
(I 

0 
0 
0 

0 
0 
0 
0 
0 

.0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
I) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1) 

0 
0 
0 
0 

0 
0 
() 

0 
0 

0 

0 
0 

31 

0 
0 

CUIISTAL - lNLAI'IO SOLA!! RADIATION fllFFEilENCE STUOY 
r-1UIHHLY OIITA SU~MIIf~Y 

IIISTIW~II'.NT : PSP fl 6 Cll·NTUN AUGUST 197ij 
SENSITIVITY ll.OOE-6 V/~/SQ.M TRE"O REMOVED 

6 

ll'l 
52 
115 
58 
62 

31 
1? 
32 
32 
ll2 

I) 

lb 
32 
16 

8 

lh 
I? 
19 
12 
13 

0 
16 
16 
16 
I 3 

0 
'I 
fl 
0 
0 

9 

21 
17 
31 

&2 
I) 

7 

379 
11611 
1135 
1135 
520 

283 
35? 
4711 
3119 
359 

15) 
1ll7 
3011 
3011 
192 

278 
3116 
21> I 
175 
320 

368 
3 •jl) 

291 
3£12 
255 

206 
1/13 
136 
211'J 
27A 

202 

306 
l 0 l 

31 

'i20 
136 

108/J 
5ll9 

1129 
(1)96 
t1 ';ll 

72'i 
1201 
11'H 
101!3 

755 

6511 
1~2U 
IIIJII 
6 1~ 11 

65o 

911~ 
Q55 
070 
5lo 
1}21 

lOb?. 
105~ 
1050 

<) 3'1 
863 

)o6 
II':> I 
1121 
1\'jll 
ljl}i) 

6113 

I i~ u l 
3hb 

17R6 
1 61~') 
1J21 
IIIII 'I 
11.>72 

17113 
1767 
1901 
lo2o 

762 

1217 
,FI') 

922 
1001 
I I b11 

1695 
1672 
16?.u 
11116 
1662 

I 79') 
1799 
18.:\'1 
1'1 00 
155.'1 

782 
0'11) 

1.31) l 
1 ')9 .. \ 
l'>2S 

I 011 

1112 5 
!.liJ 

31 

1901 
. J')'l 

ENERGY KlLUJOULES PER SQUARE 4ETER 
HllUR ENI>li'IG 

10 11 12 13 Ill 15 16 

2101 
~1190 
15'13 
26011 
l 711 

22')3 
1930 
2h60 
201'17 

850 

1322 
I lUI 
1315 
22511 
2257 

?.S62 
2281 
2267 
2178 
1%0 

2 1176 
21106 
2bll 
2 1151 
22211 

Ifill 
1073 
I 9.\0 
221111 
222'j 

21l21J 
llfj I) 

H 

2526 
29511 
3174 
21337 

11110 

1 7 '15 
3125 
3279 
2922 
1259 

21B 
I flO') 
2572 
21357 
261~0 

2AIJ9 
21'107 
2755 
215?. 
2389 

2'l'Hl 
2'11111 
20211 
?.935 
2699 

2647 
1875 
25115 
27'1 11 
?.241 

225'1 

i")21 
':i'IO 

31 

3?.7"1 
11110 

2372 
1273 
23&2 
31152 

q35 

241 
23116 
3131 
351lA 
1606 

2flllb 
2'J'} 7 
3030 
.soo6 
3117 

26.H 
31 1\11 
2')?1~ 

21323 
zqllt 

3340 
32o9 
2961 
321)3 
29110 

29115 
16'15 
2'147 
301'1<1 
?.621 

271'1 

26n 
751 

31 

~')011 

2'11 

31b 
1957 
:H25 
31611 
824 

•99 
3fd5 
3LI 13 
2732 
1865. 

207A 
2illlll 
3050 
3001 
27111 

3122 
305.3 
21>90 
291/l 
3259 

31l20 
3331 
3253 
31172 
2987 

1623 
2719 
2003 
31115 
3253 

1 1 'iS 

261Jl 
007 

30 

3635 
376 

2911 
1Q27 
321.\5 
2 (1~0 

11611 

-99 
1099 
32b9 
2436 
26il7 

9118 
2621 
2261 
3158 
21169 

30/lll 
2'135 
2713 
2692 
I 9 I 7 

32911 
31611 
3102 
3092 
2663 

lllOl 
25.B 
1723 
21109 
21.163 

270<) 

2401 
fll<) 

.so 

32')1j 
2') 11 

2')7 
2olli 
211A6 
2217 
lhl3 

-99 
?.392 
2HJ? 
2'1711 

2il2 

231l2 
2;jll0 
21:170 
1201 
I 87'1 

21131 
I 05r> 
211<)1 
I ll'lll 
25.'Sb 

2072 
2735 
2750 
22fl7 
211':ill 

203?. 
17311 
ls:IACI 
2310 
211111 

221ll 

22flll 
no/:1 

30 

29711 
?.42 

6)/1 

1350 
23'j9 

'if\5 
160(, 

-99 
2ll21 
2317 
11>118 

29 

191J7 
15311 
1151:1 

21311 
11190 

18:\2 
ll97 

19511 
15 so 
10&0 

22211 
20h5 
215q 
?.ooi\ 
1 7lfl 

Pill I> 
/)91) 

1 ':i'l& 
!907 
?.025 

LS22 

15?.7 
h3CJ 

,Sil 

2421 
.~ ') 

I 7 

7?.6 
3H 

1111?. 
S92 

10111 

-99 
726 

1613 
1502 

111>7 

93?. 
11139 

61A 
2?.5 

1 II !l 'I 

1310 
39 

1217 
862 

ll 65 

12711 
142b 
(1.12.} 
1371.1 
1037 

1lll8 
926 
61>3 

1 Pl7 
1161 

1155 

')77 
ill 7 

:S•l 

\8 

111>7 
9R 

592 
317 
2'.i0 

-')9 
323 
li?.7 
713 
'2~7 

307 
"iO.~ 
1}311 
2811 
7115 

7115 
9ij 

657 
2511 
?.0'1 

h7h 
ll"il 
bSII 
621\ 
1131 

170 
373 
IllS 
330 
II btl 

6lll 

Ill> 0 
21'1 

.so 

f:UI~ 

'13 

19 

157 
58 

163 
12LI 

68 

-99 
It 7 
1'19 
222 
101 

liS 
127 
199 

61 
1.59 

170 
222 
Ill 

80 
-99 

II 0 
85 
85 
AI 
65 

0 
119 
b7 
2b 
'i2 

52 

lOb 
58 
29 

222 
0 

20 

·o 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

.\1 

0 
I) 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

13250 
171.\211 
2.S6ll 
209311 
123116 

-99'1 
211160 
27 211 
23920 
11471 

1 7011/l 
181185 
l9b29 
l ~376 
211100 

23786 
19963 
22627 
191148 
-9?9 

25919 
253115 
25032 
24328 
21915 

158£15 
l':i200 
17451 
22653 
220119 

17526 

20210 
11052 

29 

27211 
5000 

TAHULAifD 01/02/llO Ill 13:11:119 



COASTAL • PllA'ID SOLAR I~1\0lATION DlHF:f~EtiCE STUll' 
MJNTHL~ DATA SUMMAHY 

IIJSTfHI.'4[11T : PSP 1J 7 llf'iSLml HEACII AUGUST 11H6 
SEtlSI UVITY 1 0.17£•& V/1'1/Sfl.tl THE NO Rf.MOVEO 

OATE 

1 
2 
3 
ll 
5 

(J 

7 
8 
9 

10 

11 
12 
13 
111 
15 

16 
1 7 
16 
1<J 
2tJ 

21 
22 
23 
2ll 
2'> 

21J 
27 
2A 
?.lJ 
30 

31 

r1[Ail 
3D 

rH.W 

4 

0 
I) 

0 
0 
0 

0 
I) 

0 
I) 

0 

I) 

0 
0 
0 
0 

0 
0 
0 
0 
I) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

.H 

0 
0 
0 
0 
c 

C• 
r,. 
lt 
(t 

0 

() 

0 
() 

0 
Q 

0 
fj 

0 
0 
fj 

t) 
o) 

i) 

o) 

•) 

;j 

!) 

0 
0 
0 

0 

·o 
0 

31 

b 

-9') 
1'1 
53 
ljq 

70 

ll2 
49 

• qq 

1 " 
21 

0 
10 
lb 
2 11 
21 

17 
-?'1 
•Q') 
.qq 
-4'1 

•CJQ 
•Q9 
-'19 
-94 
.qq 

-9'1 
.qq 
-flq 
.qq 

-'19 

211 
1'l 
111 

7 

-'i'l 
21.0 
1192 
ll30 
ll(o7 

1153 
318 
.Qq 
279 

Bll 

220 
2b1 
1':i1 
315 
3bll 

3•13 
.qq 

-99 
-9Q 
-9Q 

-·)9 
-9<) 
•'1'1 
·9'1 
··'19 

-~') 

•"' 'I 
-Q? 
-99 
-'I 'I 

8 

.qq 

12'12 
I OliO 
1166 
1221) 

1083 
<no 
-99' 
952' 

1311 

o:Su 
oo:~ 

u2 
923 

1015 

1 02•] 
-9'; 
-9'i 
-<J(;. 

-9·; 

-c:t<.· 

-'ICI 
-<JCI 
-9tt 
-<J<J 
.qq 

•'IQ 
210'.1 
1~62 
1 r, ')<) 

2C17 

11'·2 0 
11115 
-')') 

t<•Oo 
1 Q/1\ 

1.i2."1 
12'l':i 

i:A') 
1 :'b.~ 
1b'l2 

16!\·!J 
-·n 
-<J··J 
-')') 

-'1') 

-99 
•'19 
•9'1 
-'l'l 
·')') 

.•'>') 
•9<) 
-'19 
-'l'l 
-<J<) 

ti:d<J 
·'llb 

1'1 

EII[RGY KILU.JOIJLES PER SIJUAHE I·IETER 
flUlJil ENflli'IG 

10 11 12 13 14 15 1b 

•9') 
2b'111 
2530 
2626 

392 

2Sib 
•')9 
•9<J 

3210 
11169 

2067 
1"i50 
1213 
253fl 
2S23 

2461 
-<J') 
-<J') 
•')9 
·')'} 

-<J') 
-9'1 
•<J<l 

-99 
•')') 

•'I<J 
•'1'1 
-'I') 

. -')') 

-99 

?.100 
7711 

13 

.qq 
tiPH 
'!\53 
11>qo 

25Q 

~132 
-c;9 
·'i·9 

i!b20 
?311 

2!252 
3019 
;:>021.1 

;2'159 
.Q'I 
-<J'l 
-'l'l 
.qq 

-9Q 
-'J'l 
··.~? 
-·J') 
-')<) 

2B5 
'11 7 
n 

-'19 
1076 
371lh 
.BilO 

27<1 

32'.:io 
-')9 
-?9 

3330 
3ll79 

255<1 
127 

25'111 
3313 
32111 

32b3 
-99 
.qq 
.qq 
-9<) 

.qq 

.Q') 

-')9 
- 9'.1 
.qq 

-'I') 
-<J')• 

-'19· 
•')'l' 
-'l'l· 

2571J 
119'J 
·U 

.qq 

821 
3715 
3llb5 
15ll6 

3'179 
•99 
•'l'7 
•99 
-99 

.qq 
152 

12ll0 
3366 
335'7 

3292 
•99 
-99 
•99 
-9'1· 

-99 
-<)9 
•99 
-'19 
-·Q9 

-9') 
.qq 
-Q? 
-9'1 
-Q9 

2'1'1ll 
12711 

10 

•99 
9lll.l 

3111 
32'19 
15'l9 

3171i 
-99 
·99 

331J2 
3249 

31 7 2 
2'.i4 
4ll5 

3161 
307<1 

30'17 
·99 
-9 11 
-99 
-99 

•'l'l 
·9'1 
.')q 
-'I 'I 
-'I 'I 

-91) 
-'19 
-99 
-9'1 
-<JQ 

2llll9 
1131 

13 

-'19 
21160 
27 2'5 
2fl16 
lll)(l 

2ht10 
.qq 

2'123 
2'l5Q 
2'l20 

-•)Q 

]<)'} 

1506 
1776 

725 

-<)') 

-'1'1 
-?'l 
·99 
·9'1 

-'l'l 
.qq 
-<lq 
.q') 

•<19 

-Q') 
-9'1 
-'l9 
-'I') 
..-')<) 

-'19 

21111 
ll71l 

12 

619 
227'1 
23115 
21131 
l2b1 

18'10 
•9'1 

2ll07 
211b3 
22'17 

-<)Q 

1?.111 
1705 

7R<J 
353 

.qq 
•99 
-91) 
-99 
-qq 

-99 
-<:)9 

-9<1 
-<)C) 
-'IQ 

.qq 

.qq 

.qq 

•'IQ 
.qq 

17 

IIJQ 
7Q9 

1oM 
1(,99 

2511 

1 OJt) 
-99 

1 b1 7 
1 7~2 
171)9 

-9Q 
b66 
l.!bb 
'1lll 
5'j5 

.qq 
17'50 

-()<) 
.qq 
-99 

•. qq 

··91) 
··19 
·'I 'I 
-QQ 

.Qq 

.qq 

.qq 

.qq 
-'Ill 

.qq 

1 ! 2'1 
S2H 

Ill 

MAX 0 0 71J ~'l?. 1313 210') 3210 31Sl 370h 3711 3302 2<J5Q 21161 llo2 
'HH o o o 1\11 ~>2 .211'.) H?. 2'>'1 1n 152 25'1 }'lQ 3'i3 .~s11 

n'JT OF PAP[I! 111•.\1 

18 

1121\ 
bf>l 
700 
7bll 
2<J3 

Q.ljb 
-99 
'11 b .. 
?Ql 
Qtl5 

l6b 
21.111 
f.09 
]1'1<) 

21i6 

-9<) 
-t:bb 

•9'1 
··<19 
•·f!9 

.qq 

.qq 
•'19 
.qq 
.qq 

-'I<J 
.qq 
-Q') 
.qq 
-Q') 

57ll 
2711 

1ll 

162 
307 
llo 

88 
95 

155 
-99 

•b6b 
315 
2411 

2!1 
qz 

137 
120 

70 

•<19 
•bob 

•911 
-99 
•Q9 

-9Q 
.qq_ 
•99 
•99 
-qq 

-91) 

11.18 
65 
13 

315 
2fl 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOTAL 

0 
0 

·o 
0 
0 

0 
0 
0 
0 
0 

Q 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0. 
0 

.0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

-<199 
17179 
27352 
271112 
11135 

25126 
-99<j 
•999 
•99<j 
-9<j<j 

·9<j9 
tiOl\1 

1321 ') 
221156 
19280 

•99CJ 
-999 
.qqq 
w9<)9 
.qqq 

•99Q 
-9<19 
.qqq 
•999 
-99'1 

-99'1 
-999 
·'l99 
-999 
•9CJ9 

-1)99 

\90211 
6730 

9 

27111?. 
5000 

TAfiUI 11ffl) Ol/0~/1311 



DATE 

I 
2 
3 
II 

'5 

6 
7 
ll 
'J 

1 0 

I I 
12 
13 
111 
15 

lb 
I 7 
Ill 
19 
20 

21 
22 
23 
211 
25 

2b 
27 
2/i 
2'1 
.so 

31 

'·IE At I 
sn 

!lUI-1 

I·IAX 
~11 t-1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 
t) 

0 
0 
0 
l) 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

.SI 

0 
0 

5 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

0 
0 
I) 

0 
0 

!) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 . 

0 
31 . 

0 

0 

COASTAL • HILANO SllLIIR RAOIIIT lLIN OIFFEREtiC[ STUOV 
NON T HL V DATA SIJ~1MARV 

ttiSTHU11EtlT : NIP I# A SLOOP POUlT AUGUST 1'H6 
SEtiSI TIVITV II. 70E•b V/1·1/SO.II THEtW REMOVED 

100 
0 

10 
51 
bl) 

22 
·99 
•<l'1 
·9'1 
-9Q 

-9'1 
.qq 
.qq 
.qq 
·99 

-99 
-9'} 

0 
-99 
-9'} 

111 
69 
110 

t) 

0 

-'1'1 
-'I(..J 

-C)9 
-99 
-99 

30 
31 
12 

100 
0 

7 

965 
7b3 
51') 
97ll 
25fl 

2hb 
-'JC) 
-9') 
-'JC) 
.qq 

.q'l 

·99 
-99 
-9'1 
-99 

-<J'J 
.C) C) 
102 
-9'1 
-'JC) 

fl2"l 
1207 

b'IO 
252 

30 

-'J') 
•'IQ 
-CJC) 
-'19 
-C) C) 

·'}') 

571 
370 

12 

12117 
:.so 

8 

tA09 
5'lt3 
970 

2162 
71ll 

52.'\ 
-9'1 
-9? 
.qq 
-<J9 

-'1'1 
-99 
-99 
·'1'1 
-'19 

-'1'1 
-'19 
r; I) 'I 
·-99 
-99 

17£1'1 
21 112 
t71H 
ll71 
121 

-'1'1 
-'J'I 
-'1'1 
-'1'1 
-99 

-'Ill 

211>?. 
121 

2<;5q 
Ill 

1752 
25llb 

El'l 

C)J ,, 

-Q'I 

•'I'J 
-'J9 
-'I'J 

-99 
•9'1 
-9'1 
-'19 
.qq 

-9'1 
-99 
!Ill 
-''1'1 
-'J'l 

22lJ5 
2b2b 
221.1.\ 

90o 
170 

•'I 'I 
-9'l 
-'l'} 

-'1'1 
·'Vl' 

-'1') 

I .s''i 5 
I 0111) 

12 

f.llERGV KILUJOULES PER SllUAHE '·IETER 
IHJUI~ ENllHIG 

10 11 12 13 Ill 15 lb 

2811~ 
bl~ 

2377 
21182 

10 

1330 
-9'J 
-99 
-99 
•'J'l 

-'l'l 
-'J'J 
-'JQ 
•'l'l 
•<J'l 

•'I C) 
•99 
570 
.qq 

•'I 'I 

2'l30 
21>5'J 
2LJtl0 
I II 7 

15{1 

-C)9 
-'l'J 
-9~ 

•CJ'J 
•99 

-'l'l 

157'l 
11 UH 

12 

21111?. 
I 0 

21\118 
16 

21160 
26'37 

0 

1313 
. •Q9 

-'JQ 
-99 
-9C) 

-'19 
•99 
-'19 
•99 
-9') 

.. qq 
-Q'I 
793 
-99 
-C) C) 

21>83 
2660 
25'13 
1B2 

150 

-9'J 
·'19 
-'I C) 
-99 
.. qq 

.qq 

16211 
1 I 0 tl 

12 

21175 
573 

25'16 
3010 

0 

1516 
-'I 'I 
-9'J 
-'JC) 
-'19 

-9'1 
.qq 
.qq 

-9'l 
.C) C) 

·'I 'I 
-'J'I 

1517 
• C)') 

·'1'1 

27A7 
2043 
2b11\ 
l0Q2 

63 

•'I 'I 
•'1'1 
-C)9 
.qq 
-C) 'I 

16'10 
1022 

12 

30l1J 
0 

21142 
1260 
17116 
3043 

14 

1574 
.qq 
.qq 
.qq 
•99 

-CJ9 
-<)9 
.. qq 
.qq 
-'19 

.. qq 
-'lC) 

1!115 
-'19 
•'I 'I 

2671 
2lJII0 
227'1 

031 
202 

-99 
-'19 
•99 
-9'1 
•<'I 'I 

-99 

lb99 
'113 

12 

25111 
1157 
1153 

29411 
89 

lObS 
-<)9 
-'19 
-9'J 
-'J9 

.qq 

.qq 

-'19 
•9') 
.qq 

-')9 
2!4C) 
1629 
-99 

. •'I 'I 

121\0 
239'1 
16 711 

IIllO 
158 

-'l'l 

1332 
'IH 

13 

VJO 
llll4 
1731 
2356 

0 

701\ 
-'19 
.. qq 
.. Q'J 
-'19 

-CJ·~ 
.qq 
~99 

•'FI 
-C) C) 

-99 
1 7 11 

603 
-'I 'I 
-C) C) 

4'>3 
1505 

'10 I 
103 
.qq 

-C) 'I 
-99 
•9'} 
-'l') 
.qq 

0 
370 

16 S6 
1417 

1112 

229 
.. qq 
.qq 
.qq 
•99 

-'l<) 
-C)l} 
-9'1 
•99 
.. QQ 

-C) C) 

'187 
-99 
.qq 
•'19 

66<1 
66\ 
309 

33 
•9'1 

.qq 

.. qq 
-9CJ 
.qq 
.qq 

-'1'1. 

':il\6 
':l27 

I t 

1'7 

-CJC) 
-'19 
·99 
.C) C) 
.I.)Q 

-99 
.SB 
-9'1 
-'1'1 
•'I 'I 

32'1 
I 7 2 
n 
12 

-99 

•99 
-')9 
.. qq 
.. qq 
.qq 

18 

0 
h47 
366 
I t.:S 

0 

3'> 
•99 
·'19 
-99 
-9C) 

-99 
-'19 
.qq 

•'19 
-9C) 

-9'1 
10 

.qq 
-99 
253 

bO 
110 
23 

0 
-'1'1 

.. qq 
-99 
-99 
.. qq 
.qq 

.qq 

t:B 
190 

12 

0 
ne 
Ill 
Ill 

0 

0 
-99 
•99 
.qq 
.qq 

•99 
•'19 
·99 
•99 
·99 

-99 
0 

-99 
-9'1 

311 

0 
0 
0 
0 

•9'1 

•99 
•'19 
•99 
·99 
·99 

•'19 

16 
37 
12 

138 
0 

20 

0 
0 
0 
0 
o. 

0 
0 
0 
0 

.0 

0 
0 
0 
l) 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOTAL 

0 
0 
0 
I) 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

16936 
0693 

17279 
24755 

1389 

Clllt'O 
-9<J9 
-999 
-999 
-999 

•999 
-999 
-999 
-999 
-'1'19 

•'199 
•999 
•9CJ9 
•999 
-999 

183112 
20631 
l7bbll 
6629 
•999 

-999 
-999 
-999 
•999 
-999 
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111213 
71117 

10 

211755 
1369 
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1'5 

16 
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20 

21 
22 
23 
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26 
27 
28 
29 
30 

31 

11[1\tJ 
51) 
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I~ AX 
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0 
0 
0 
0 
0 

0 
0 
0 
I) 

0 

0 
(I 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

0 
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0 

.H 

0 
0 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

1) 
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31 

0 
0 

COASTAL • INI.AIJD SOLAR I~ADIATlotJ DlfFEflEttCE STUL:Y 
~ONTIILY DATA SUMMARY 

W3THIJH[IH : NIP 1110 CLINTON AlJGIJST 19711 
SE!ISITIVITY H •. :!9E-b V/1"1/SY.II TRf.NO RHIUVED 

b 

26 
0 

2& 
0 

bQ 

0 
21 
13 
311 
13 

0 
0 

1.S 
0 
0 

0 
17 

0 
0 
0 

0 
13 

0 
0 
0 

0 
0 
0 
0 
0 

{) 

7 
ILl 
31 

(,9 

0 

7 

356 
<>1b 
603 

51> 
<J55 

13 
231\ 
9116 
c25 
2uO 

0 
0 

;,s 
351 

0 

2<!1 
6112 
Ll2 

0 
200 

125 
1b8 
L21 
501\ 
lbO 

0 
0 
0 

160 
~OA 

0 

292 
~'H 

31 

.I] 

11 <JU 
Hll 

16'J3 
11111 
1715 

521 
11115 
191"? 
1R2U 
277 

21 
·0 
•0 

ljlli2 

17 

1 lf.J.l 
1H3 
'l1o 

iiJ 

9U.S 

17~ 
176oJ 
11171 
1 71 'J 

7'1i2 

lNf.RGY KIUJJOULES PER SIIUIIRf. t•IETER 
~lOUR ENDHJG 

9 10 11 12 lJ Ill 15 16 

l5:'o 
H() 

111'11)1 
L&511i 
lbi9 

t92() 
L 5'Sf~ 
211/il () 
l711>~ 

() 

2J2 
1)1 

:i? 
1 Cllj, 

321 

lfli.l'io 
17?1' 
15~fl; 

!HiS. 
1?t<)o 

21'iJ. 
2V:.i3. 
2&01 
2H1 
ll&.l. 

1>0• 

21 
hO• 

1'1o 5, 
12 ;z· 

1215 
I}~' s 

:. 1 

933 
Hl3& 
555 

25fB 
1103 

151~5 
12'}8 
2h06 
17111 

0 

125 
1199 

11"5 
15513 
1?.65 

221311 
1910 
1771 
1&89 
1558 

2~H 
25111 
26uo 
2611') 
1537 

'1 117 
0 

100 .S 
2001 
11:l1'l 

7?') 

261111 
I) 

1124 
2 0.2"3 
23-b-6 
2423 

·0 

9J;7 
2523 
2740 
221'9 

13 

7'9.11 
()3i/} 

11}0•7 
2240 
11\49. 

2 J,<)•2 
21 ·06 
1 ?06 
12<m 
111./J() 

27·M> 
270"'1 
22IYI 
2&% 
1&56 

1 1 "j.'l 

1"'1'1 
1 •1•06 
23·05 
13-07 

1Ml2 
1}01~ 

31 

2'7f.>h 
n 

790 
113 

1 0 11 
28411 

0 

-Q9 
1354 
21179 
260'5 

21 

·1 091~ 
-1515 
1 1151~ 
2019 
2311.1 

1750 
2HI 
10'56 
160o 
2111~ 

30&5 
20?.2 
23.311 
258tl 
1589 

13'l3 
t08 

1237 
2')0') 
12fl') 

1h7h 
Bl:lf\ 

30 

311&5 
0 

IB 
321 

15211 
2591:1 

0 

·99 
3087 
2818 
18&2 

217 

100 
13111 
1906 
158'l 
11.>71 

2101> 
?.006 
13211 
IbM 
2297 

3222 
2703 
2701 
2035 
161? 

bll 
71\1 
573 

2523 
2153 

11>011 
1002 

JIJ 

3222 
0 

0 
300 

21111 
1311 

0 

-·~q 

ZIH 
2879 
1702 
121H 

b(l 

1'1 115 
13'12 
21?7 
U07 

23111 
20')3 
1632 
111115 
1003 

B6':i 
2716 
27110 
2579 
1294 

111 
607 
1112 

?.353 
1 Q'H 

0 
1363 
1~10 
1758 
~08 

-9<) 
lld2 
cfiOO 
21122 

0 

11112 
2093 
2531 

2311 
'H7 

1771 
1020 
l IJ02 
no 

1n19 

3211 ~ 
2(· 7~ 
?.11111 
131? 
1 il5() 

c:;qq 

illl2 
52? 

1'701> 
11l0'l 

ltl911 
Ml2 

30 

3211 s 
.0 

0 
5911 

20'iR 
208 
182 

•9') 
1919 
2601 
1115<) 

() 

115<) 
1294 

'.ill!l 
0 

1320 

1550 
0 

11115 
977 
512 

2092 
2327 
2&llt\. 
235~ 

985 

"5'1<1 
0 

&77 
1701> 
1 Bf\1~ 

1150 
fll\1 

311 

209?. 
0 

0 
0 

'877 
0 

e2 

-G·9 
3tt7 

2253 
l10b 

0 

ft() 
1<.)~11 

t:n 
0 

I i>~tl 

li:>llh 
0 

')QIJ 

3t>O 
1220 

1r13'1 
2":>:l 7 
2.2:!2 
21t>b 

'.):;q 

0 
2tU 
J311 

1320 
13lto 

II :.I> 
!Db 

3.0 

11\ 

0 
0 

178 
0 
0 

-99 
1311 

1050 
Qbll 

0 

0 
b2'j 

1~37 
0 

1103 

131\Q 
0 

'i311 
21 

1113 

155fl 
1320 
1 51 1 
11lllb 

277 

0 
20il 

13 
~fib 

.:, 12 

1711'> 

19 

0 
0 

Zb 
0 
0 

•99 
113 
95 

11117 
0 

0 
186 
395 

0 
125 

1121 
238 

86 
0 
0 

IH3 
138 
261> 
351 

2b 

0 
21 
311 

0 
17 

2113 

121 
155 

30 

1173 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

bOIIb 
8220 

1611H 
161\44 
59H 

·999 
16216 
27721 
21977 

201\2 

41l01 
11111>0 
101>30 
107311 
13917 

20631\ 
1'51193 
15b.S6 
10925 
15310 

29362 
270011 
21>858 
25991> 
130911 

112bll 
21322 
6378 

19270 
1'1>405 

121118 

14503 
71>85 

30 

29362 
2082 

TAIHJLATED 01/02/80 A~ ·- H:ll9 



OAlE 

1 
2 
3 
II 
5 

6 
7 
8 
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1 7 
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20 
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22 
23 
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25 
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28 
2? 
30 

31 
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so 
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~lAX 

'11 rt 

4 

0 
0 
0 
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0 
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0 
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0 
0 
Q 

0 
0 
0 
0 
0 

u 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
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I) 

31 

0 
0 

CtiASTAL - 11-JLAIIO SOLAR RADIATION DlF,FERENCE STUDY 
I·IUNTiiLY DATA SUMIIAHY 

ItiSfRUI~EIH : IIV 1111 CLINTON AUGIJST 1<178 

• 

9EHSITIVITV 312.10E•b V/H/SQ.H TRENO HEMOVEO 

5 

0 2 
0 2 
0 3 
0 2 
0 2 

0 2 
0 -<19 
0 2 
0 2 
0 I 

(} 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
I 
1 
1 
1 

0 -')C) 
0 1 
0 1 
0 I 
0 0 

() 

0 
0 () 
0 1 
0 1 

0 

·o 
.o 
31 

0 
0 

1.1 

2'1 

3 
I) 

7 

Ill· !1.\ 
16 2b 
20 Q9 
20 50 
1? ljC) 

15 36 
17 119 
113 Qo 
16 115 
15 38 

b 
13 

Ill 
ILl 
1 I 

I q 
ILl 
12 

') 

13 

15 
ltl 
111 
ILl 
11 

6 
9 
7 

11 
12 

10 

13 
3 

31 

20 
b 

.H 
211 
2«> 
31 
32 

113 
111 
I~ II 
41 
]II 

Iii 
211 
22 
35 
3b 

31 

3h 
13 

31 

50 
Ill 

9 

72 
n 
73 
7 s 
Jli 

111 
78 
80 
1!1 
ljl) 

5'1 
23 
'16 
115 
5b 

"lt, 
74 

7 ' 7 11 
(,II 

51 

EIIERr. V K I LIJJOULE S PER SOU ARE ~1ETE R 
IIOUR EI~OING 

10 11 12 13 1!1 15 lb I 7 

115 
111 

115 
11 b 

8Q 

107 
93 
Ill 
99 
117 

oR 
b2 
60 

1 0 1 
100 

105 
')] 

95 
90 
l)lj 

IOQ 
104 
1 I 0 
lOti 

'13 

no 
'){) 

1\b 
'Ill 
'Ill 

711 

'II 
I 7 
31 

11 h 
11"1 

97 
133 
144 
133 

30 

107 
Q3 

110 
127 
125 

129 
122 
115 

C) C) 

107 

13!1 
132 
12o 
127 
113 

II 0 
'11 

112 
12 -~ 
1 0 I 

108 

113 
23 
31 

IIIII 
3() 

108 
l:lO 

117 
156 
So 

16 
112 
1110 
153 

06 

138 
1111 
1111 
131) 
I Ql~ 

130 
llH 
12b 
123 
121\ 

153 
JQ(, 
131_1 
13? 
124 

12!1 
fill 

123 
137 
1lb 

12b 

122 
2<1 
.H 

ISO 
II> 

20 
102 
1116 
151 
51 

-99 
172 
150 
130 

<IR 

107 
125 
1!16 
1311 
132 

llll 
1l6 
112 
127 
13!1 

157 
111<1 
1117 
1117 
126 

7'l 
119 

92 
140 
138 

65 

122 
33 
30 

1n 
20 

1<1 
'HI 

149 
11 0 

2'1 

-99 
62 

1112 
110 
12ll 

50 
130 
Ill 
139 
llll 

137 
130 
120 
11 11 
87 

lll'l 
111 (I 
130 
133 
112 

72 
112 

81 
12!1 
125 

13i 

I 111 
H 
30 

18 
116 
122 
112 
IH 

-'1'1 
110 
123 
12<1 
lb 

115 
125 
127 

b3 
<I;? 

112 
llu 

1011 
85 

106 

126 
1111 
II 'I 
100 

CJII 

flil 
78 
811 
9'i 

I 011 

10 7 

9tl 
?.7 
3tJ 

12'1 
lo 

35 
o2 

IIJ2 
33 
63 

•QQ 

103 
95 
1}0 

•C) C) 

39 
25 
511 
211 
51 

92 '~C) 
I)O i>2 
b 1 3 7 
If\ Ill 
IH · bl 

05 
2<1 
Oil 
h• 
o7 

93 
1\il 
C) I) 

83 
711 

oil 
IIQ 
65 
711 
1q 

o':i 

71 
21 

"2C) 

103 
Pi 

59 
"5 

50 
31l 
qq 

5':i 
51) 
5o 
5.5 
!12 

2h 
37 
.S'5 
113 
116 

'118 

till 
14 
?.Q 

18 

211 
6 

31 
Ill 
111 

.qq 
23 
31 
31 

-C) C) 

1 7 
2/i 
n 
lb 
2CJ 

30 
5 

2b 
16 
lb 

21 
7 

2<1 

B 
5 

8 
5 

10 
7 
ll 

•<19 
6 
a 

10 
15 

3 
B 
C) 
5 
6 

8 
"5 
7 
2 

-<)9 

b 
'i 
5 
5 
II 

0 
3 
3 
3 
3 

15 
0 

20 
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0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOTAL 
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0 
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0 
0 
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0 
0 
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0 
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0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

.H 

0 
0 

588 
85<) 

1105 
1007 
t>~5 

-99CJ 
-999 
llll8 
10111 
.qqq 

l:l50 
<)10 
938 
84ll 
qqz 

1062 
1377 
<)51 
ll'jC) 

.qqq 

.qqq 
10<)3 
1091 
1045 

C)IO 

71"4 
721 
783 
96<1 
9111 

845 

<116 
144 

26 

1148 
588 
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10 
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15 
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2'1 
2') 
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2'1 
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29 
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31 
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~D 

I~UI·' 
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1·1 I ~I 
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0 
0 
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I) 

I) 

0 

0 
0 
0 
0 
0 
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0 
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0 
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CLASTAL - INLANI> SIJI:,AR RAOIATIUN OIFFER::NCE STUDY 
140NTIIL\! DATA SU~1MAHY 
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SEt·ISITJVITY 1511.11C[•h V/1'1/Sil.fl TREND RHIOVEO 

5 

0 
() 

0 
() 

0 

0 
0 
0 
0 
0 

0 
() 

()o 

() 

0· 

6 

3 
2 
2 
2 
2 

2 
2 
2 
2 
1 

0 
0 
0 
0 
0 

O· ·'J'l 
0· 0 
0 1 
I) 1 
0 1 

Cl 1 
0 1 
() 1 
0 0 
I) 0 

0 0 
0 0 
0 -555 
() l) 

0 () 

0 0 

0 0 
l) 0 

:n 2'1 

0 3 
0 0 

7 

20 
20 
n 
20 
1? 

21 
22 
19 
20 
l6 

C) 

3 
1.0 

9 
10 

-9') 
10 
13 
13 
12 

: I 
6 
6 
<) 

iO 

11 

13 
II 

8 

':)0 

28 
511 
52 
115 

lj/:1 

lj'} 

llll 
50 
ljll 

32 
~ 

30 
32 
3t.. 

-99 
311 
35 
H 
:S!~ 

34 
11) 

211 
3il 
33 

37 

37 
11 
Jl) 

:lll 
_) 

85 
31 
83 
1'16 
25 

1'15 
flO 
62 
75 
72 

77 
77 
1FJ 
75 
65 

f>'i 
10 
31 

'\o 
I .'I 

EI-IERGY 

10 

115 
57 

115 
119 
2b 

116 
117 
113 
101) 
-?'l 

109 
108 
107 
102 

')2 

77 
37 
1\6 
lj') 

104 

'II 

'10 
23 
30 

11 

111!0 
bll 

13o7 
11J;O 

2:2 

13-5 
111 1 
137 
126 
.qq 

23 
92 
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?5 
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1 It, 
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22 

KILOJOUL[S PER SIJUARf. 11ET:::H 
II OUR E NO H~G 

12 13 111 15 16 

1511 
113 
152 
156 
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151 
1511 
152 
t5i 
.q') 

6 
')7 

I'H 
140 
127 

127 
1 Ill 
126 
IB 
12b 

81\ 
97 

11'1 
127 
IIIli 

1'lh 
h 

150 
133 
13FJ 
159 

70 

160 
156 
157 
151 
-99 

13 
17 

153 
146 
146 

127 
225 
133 
133 
119 

1 ljfl 

1'17 
143 
1113 
126 

112 
1211 
1213 
137 
152 

lll2 

133 
3Q 
30 

?.25 
13 

160 
103 
92 

151 
'l6 

143 
1117 
136 
lL13 
121:\ 

11 
57 

1115 
11'1 
133 

lOt) 
1:H 
120 
l 1 7 
128 

t3A 
122 
IIIII 
13.3 
123 

lOA 
113 
120 
12'1 
l~Q 

1B 

121 
2U 
.Sl 

lbl) 
11 

80 
115 
llA 
132 

SLI 

12.S 
127 
D1 
127 
1 7 lj 

~7 
9'j 
913 
24 

llll 

'11 
IH 
q9 

103 
~0 

61 
b2 

.qq 

.qq 

72 

109 97 
1 O'.i 71 

1'1 •bbh 
ll9 liS 

lOll 81 

122 qq 
76 79 
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115 fH 
70 6.~ 

-4'1 -9'1 
11)5 7& 
1 1}11 711 
105 8?. 
107 llll 
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I o:s Ill 
21\ \3 
30 27 

17'1 1 () ,) 
2·~ 51 

17 

67 
6ll 
67 
()1\ 

20 

s.s 
6fl 

.q9 

.qQ 
il7 

.qq 

H\ 
~I\ 
55 
.:.o 

53 
12 
20 

"4 
20 

1fl 

22 
Ill 
34 
3.\ 

8 

26 
311 
35 
30 

3 

25 
!t5 

·=19 
•:)9 

31 

7 
13 

q 
9 
1 

6 
9 
C) 

9 
7 

7 
14 

•99 
10 
12 

% 12 
I 7 4 
.;!4 5 
25 5 
-~3 5 

Zfl 6 
.~b 5 
2ll 5 
25 lj 

lb 3 

•99 •9() 
l'l lj 

22 2 
21.1 5 
28 5 

u 0 

25 6 
'I 3 

lll 29 

ll'j. 14 
0 0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 
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f.IONTHLY DATA SIJI4MAHY 

INSTRUME~T : PSP U ~ ELLIS AIRPOHT S[PTEMAER 1978 

• 

S[l-13 IT IV IT Y 10 • 99[ -6 V /I'll SU. It TRENL> Rt::t40VE D 

111 
t) 

12 
0 
I) 

0 
0 
0 
0 
0 

0 
il 
I) 

0 
0 

0 
0 

-9<) 
-99 

0 

0 
0 
0 
f) 

0 

-66b 
-lloh 

0 
0 
t) 

'I 
2o 

lA 
i) 

7 

241 
61 

238 
21A 
206 

20'1 
209 
222 
211 
2111 

152 
215 
172 
225 

61 

169 
140 
-9<) 
-99 

62 

1'1C) 
t':i?. 

60 
bl) 

41 

160 
bO 
211 

531> 
317 
b70 
762 
74b 

4115 
8!l7 
b7U 
834 
bl:l2 

700 
1132 

btU 
fliH 
Ill h 

705 
520 
-99 
-99 
2bU 

fl71 
5 71} 
1115 
lb7 
162 

6'13 
71)9 
7 0 •I 
t.u3 
5117 

612 
2.S7 

211 

1070 
1.1811 

1489 
1571.1 
1510 

10~11 

17119 
9115 

152i} 
15211 

111':) 0 
11150 
1875 
1td0 
1100 

1571 
115'} 

-'}9 
-'}9 

lOtH 

16SII 
111110 

336 
675 
YJS 

1115 0 
l.S!) II 
l'lh 7 
12116 

'179 

12'.i3 
1102 

2!1 

1117 ') 
3.16 

ENERGY KJLUJOULES PER SQUARE METER 
ltUUR ENOJf.IG 

10 11 1?. 13 14 15 16 

1627 
Ill! II 

lObo 
2252 
1860 

1510 
2358 
11160 
2193 
201)11 

173i3 
22112 
2026 
221\2 
1fl00 

2lli0 
2158 
.q·~ 

-9'1 
211>5 

22tH 
21711 
IIlii 

15B 
7112 

2t17'j 
2131 
?.Oo3 
I 'l/111 
DIO 

1791) 
53'J 

20 

2)'jfl 
11 !.11 

2\96 
1732 
1102 
2760 
25C)1 

21l53 
2725 
2'1111 
2(,66 
l(,(,l} 

23111 
?.3?.1 
?.550 
2780 
27?.5 

2%0 
2532 
.qq 
~9'l 

?.<)61 

2712 
2h115 

510 
2"\tll 
1535 

2':lhll 
2023 
2'itll 
207') 
I ~2:\ 

22:\"i 
'.iSH 

211 

27/lt) 

SIO 

2239 
23111 
1312 
3012 
2620 

15llb 
1840 
2653 
2'1')2 
1020 

2678 
2u75 
19711 
3040 
2895 

21172 
2C)67 

-9C) 
-CJ<J 

2'1o3 

2'1'l0 
2875 

1!21 
21163 
203b 

21.HI1 
2.Bl 
27'111 
15311 
ll'j3 

23011 
&':)II 

211 

30111\ 
021 

3225 
2613 
1378 
29011 
2C)25 

2011 
1788 
30b6 
3032 
1576 

2b 13 
2'j54 
lC)lll 
3042 
2<)211 

2233 
28113 
.qq 
.qq 

153& 

3010 
2927 

765 
2801 
lO.SII 

2R2'i 
221l5 
2800 
1315 
11\86 

2S'3 I 
bR'I 

211 

32?.S 
785 

2901 
2211& 
1397 
280& 
2627 

1647 
1300 
286C) 
21116 

725 

25411 
2105 
20'l5 
28115 
21140 

211f.l'j 
2335 
.qq 
-CJ'I 

l':i':ib 

27C)O 
27111 

ll'lO 
2uB 
lOB 

2'j')3 
152':i 
2577 

95'j 
11114 

2103 
710 

211 

2901 
ll'lO 

2043 
1771 
1430 
25311 
21511 

11115 
./99 

33&11 
23611 

b20 

21311 
14011 
2121 
2380 
1o70 

2393 
I flt17 
.qq 
.qq 

211>2 

2356 
2:S93 

353 
1701> 
I 5115 

20C)'j 
I bOil 
17911 

'191 
1h60 

17112 
';70 

?.li 

1276 
1090 
UIH 
17711 
lh01 

1175 
7111 

1 ., 118 
1787 
151 11 

lb5C) 
\ I 7 I} 

11150 
.qq 

152<J 

170?. 
lb'ill 
-99 

1312 
7'l9 

172~ 
151fl 

2"111 
527 

1017 

15111 
10113 
1203 

n·H 
9£13 

171111 
27'1 

1 7 

.qq 
6211 
filii! 

11112 
b22 

681 
56? 

10211 
ton 
597 

1073 
955 
btd 
-<J9 
&16 

I 0 Ill 
7fiC) 
-9<J 
7<JA 
IIIII 

'117 
05() 
130 
219 
hill! 

flh3 
llhO 
65') 
3711 
327 

7111 
2h2 

27 

II II<! 
I ~ u 

111 

-99 
15u 
359 
4111 
301 

ll'lll 
21>2 
399 
3711 
197 

225 
3<)5 

105 
-9C) 
IRO 

3fl0 
-9C) 
-?9 
216 
186 

21HI 
?.b1 

)/j 

ll'l 
1'>2 

179 
13 s 
121 
I l.S 

bl:l-

2B 
120 

26 

·9C) 
32 
31 
311 
2& 

112 
22 
1b 
15 

0 

21 
15 
15 

•'l9 
9 

0 
•99 
.qq 

0 
0 

0 
0 
0 
0 
() 

0 
0 
0 
II 
0 

10 
13 
26 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
i) 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

.qqq 
1H15 
12709 
22217 
llJ7C)3 

l423b 
15222 
IC)9116 
21qll 
12401 

1'1305 
186111 
17727 
-999 

1 !3t1S9 

l'lfl611 
-qqq 
.qqq 
-9C)9 

15.\110 

21775 
20527 

11309 
15223 
1037o 

·999 
.qqq 

lf3C)I!7 
1222C) 
11061 

16392 
L!Jij ll 

23 

22217 
IIJ{lCj 

TAIHJI.ATEIJ 01/02/UO Ill 15:05:LI5 



DATE 

1 
2 
J 
'I 
5 

b 
7 
f) 

9 
10 

11 
12 
13 
111 
15 

16 
17 
lll 
19 
20 

21 
~2 
~3 
?. ~~ 
25 

26 
27 
2fl 
2') 
30 

I·IEi\1'1 
SD 

IIIJM 

n.'lx 
•·liN 

II 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

5 

0 
0 
0 
0 
t) 

0 
0 
0 
0 
0 

0 
f) 

0 
0 
0 

0 
0 
0 
0 
0 

l) 

0 
0 
0 
0 

0 
0 

0 
I) 

0 

() 

0 
.so 

I) 

I) 

COASTAL • INLI\'10 SOLAR RIIOIIITIUI~ DlffEREtlCE STIJDf 
'1CJHTHLY DATA SU~I~IARY 

JNSTRllMEIH : PSP fl 3 CAPE FEAR 5EPTE'IA£R t'H8 
SENSITIVITY 11,27£•6 V/~/3G 1 M TREND REMOVED 

16 
0 

10 
-99 

0 

0 
0 
(l 

0 
10 

-99 
.qq 
-99 
-99 
•'·19 

-99 
-<}9 
-99 
•99 
-9'} 

0 
0 
() 

0 
0 

I) 

0 
0 
0 

0 

tl 
1"1 

11) 
() 

1' 

. 30l 
8•) 

335 
-9') 
tsr:. 

1R-I 
[4.~ 

222 
217 
2?.:! 

-?J 
-9·1 
-9·~ 

-9·; 

.. t'):; 

.q:; 
-9'1 
.. q~ 

5~: 

10:i 

15L. 
17(• 
21 r! 
111(· 

SC' 

D:} 
51 

R 

1105 
[95 
959 
-9"1 
291 

-?9 
234 
R21l 
92() 
65') 

-9? 
-Q9 
-99 
-99 
-99 

-'19 
.qq 
.qq 
-99 
-'19 

'}118 
6511 
11611 
220 
2fl0 

7LI~ 
1\l)h 

797 
711.1 
32LI 

otll 
?.1.19 

1R 

111.15 
1'l5 

'I 

17~11 

'302 
B611 _.,? 

32? 

·9? 
11117 

1561 
15<13 

7 5? 

-'l'l 
_,.J9 

•'1'l 
-'l'l 
-99 

-·:;') 
-'l9 
.qq 

17L2 
111 L 11 
'ji:.l 
() ': fl 

3.::8 

1'1 ~.9 
15': 11 
16 "..'1 
11 "fl 

3 C.·t 

1 0 f:.'l 

5H 
lfl 

17 til 
.E·H 

EHE~GY KILOJUULES PER SUUAHE METER 
lifiiJR EMJl NG 

[0 11 12 13 111 15 16 

20111 
1013() 
1qR5 
2:S6fl 

8110 

-'l9 
3'>7 

.219() 

.2229 
1301~ 

-9<) 
-99 
-'l9 
-')') 

-'I"' 
-9'1 
-9'1 
•'l9 
-<)9 

22311 

2H2: 
2337 
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(J1 15 0 0 0 12& bill 1567 1910 1&&7 25R7 2'H7 21128 2111& 1ll97 q 31 293 0 0 0 18250 w 
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27 0 0 (1 173 7flll l'j211 2089 2b&b 2SOCI 23YI 11:\'ll llol 0 057 5llll 121 0 0 0 1 7 1 11 
2R 0 () I) ?.01 6~'1 lb52 21211 2'358 2791 ?.7117 2502 1211 95fl bOll 8& 0 0 0 10133 
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SHISIUVITY 'l.lt.:I["'O. V/IUSQ.!I TR[NO REMU\If.O 

DATE 

1 
2 
3 
ll 
5 

6 
7 
6 
q 

10 

1 I 
12 
1 3 
Ill 
15 

16 
1 7 
10 
19 
20 

21 
22 
23 
2ll 
25 

2o 
27 
28 
2'1 
30 

liE AN 
so 

r!UM 

0 
0 
0 
0 
0 

() 

0 
0 
0 
0 

l) 

0 
0 
0 
l) 

0 
() 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

311 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

a 
(J 
(] 

G 
c 

Co 
(o 

(I 

(I 

0 

0 
(o 

() 

(• 

l,t 

0 
(I 

HI 

•9'l 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

u 
0 
() 

0 
0 

0 
0 
0 
0 
0 

0 
0 

211 

7 

-·:;q 
-·;'} 
-~? 
-·;q 
-·~q 

2': I 
210 
2':1 
1 t·3 

1)1) 

2 c:~o 
zr·s 
2"1 
til 

II 0 
l'lil 
163 
205 

flO 

171 
175 
1~6 

foil 
53 

l"i2 
1~2 
1#13 
175 
102 

1:'0 
'ib 
2'1 

I~AX n 0 I) 2·:'0 
~lltl 0 0 () 53 

JH::;>HJVED IIIHlfl I CAll[ l-ib 

8 

-9'1 
-'1'1 
-9<) 
-'l<i 
.qq 

·"" 6013 
92<! 
<J2o 
6'14 

5119 
&lll~ 

752 
921. 
]':Ill 

o8i? 
7211• 
739 
75tj; 
/j () 0• 

721~ 

701 
qn 
27() 
?.21!; 

739 
714 
ho7' 
t.7H; 
1~21' 

'I 

·•'I'! 
•'l9 
-'l'l 
•'I'J 
-<)<;! 

··'l'.l 
lBO 
te.lt 
1<:0 I 
135) 

lcSil 
1~67 
1 :.'j;! 
1 bhfl 
1 :.o 7 

1 SilO 
1 ':o t:r 
l':oB 
1 i.:[IJ 

lt.05 

I6'H 
1':)71 

':o':i2 
'i'lo 
.)01 

11151, 
I ~~q o 
1 '•~)() 
li'!'1o 
"'IH 

I it.;~ 
::;o.;r, 

2•1 

ENERGv KILUJOULES PER SQUAR[ METER 
liOUR ENDING 

10 11 12 15 Ill 15 16 

•?'} 
•'I? 
-9'1 
-?9 
·9') 

•99 
1998 
2250 
2253 

91? 

1178 
2330 
21113 
2.322 
220ll 

11156 
21H 
2127 
2101J 
2227 

226? 
2230 

6110 
1220 

ll ll'l 

2131 
212'1 
2051 
1"160 
101 ,, 

lll21 
57?. 

211 

.qoq 

•9'l 
-'I 'I 
-99 
-99 

-99 
'!.O:B. 
-86tl 
;::no 

f\99 

~ll68 

;:oo2 
;,=·I.Jl2 
C.772 
;:·t.o 1 

170ll 
-=~52 ll 
2'jiJ 1 
25117 
24n 

.~nt 

.?.6t5 
31::1 

15D 
I Oc2 

2•.;e 1 
251! I 
21~c; 0 
21:.!1 
1 o;: 'J 

-99 
.qq 
-99 
.qq 
-99 

·99 
1123 

2623 
3005 
lf\91 

1102 
3160 
2837 
3027 
?.917 

235o 
2fl7'l 
2<)17 
27'15 
21113 

3012 
2'163 

522 
23ol3 
12111 

2Rb7 
2111\2 
2879 
2074 
1365 

2357 
7611 

ell 

oo99 
.qq 
-99 
-q') 
.qq 

-Q9 
12.H 
3062 
?.970 

278 

18bll 
2612 
1925 
:uoo 
2'l36 

2105 
292/J 
267'1 
21106 
2139 . 

30211 
2966 

QJit 
269'1 
10 Ill 

2fllll 
21117 
21lOn 
lJOO 
2505 

2307 
7119 

24 

-99 
-99 
-99 
•99 
.qq 

,.qq 

lll<)l 
2771> 
21:110 

f\3 

1290 
282<) 
2051 
21:122 
2707 

2372 
2722 
2558 
25'J3 
1510 

2fl02 
272& 

972 
1971 

83':i 

2ltl'l 
1<)22 
2623 
1205 
211 & 

20112 
7'i3 

211 

-9'1 
.qq 

-'l9 
-1"19 
-1'19 

-9? 
1H5 

23.1/J 
23111 

64 

lllH 
(<)b7 

iiSil 
2llrt0 
1A07 

2101 
22b1 
2013 
j(l52 
'111 

2337 
2260 

1100 
1 71 q 

1130 

!872 
1 0 l.j(j 
?.H1 
101>3 
i.H 5 

I ')'l'i 
700 

21t 

·99 
.qq 

-99 
-99 
.. 9') 

126?. 
5B 

1578 
1723 
3B 

152'l 
9117 
0511 

17?9 
1'17 'j 

168'1 
l62ll 
15<!1 
1o93 

66.3 

1 hill 
1624 

305 
10ll4 
556 

1235 
102':i 
lllH 

IJI}(, 

I 1114 

1 l <) ll 
11&2 

2':i 

l7 

.qq 

.qq 

-99 
ooi.jQ 
.q9 

1lh6 
3117 

10112 
999 
b02 

St•ll 
720 
3o73 

I <W,J 
9'03 

1Hll 
9 I 1 
1'l3 
777 
2':il 

<)bll 
0'19 
l.hO 
50~ 

251 

£HI 
5bll 
5'91) 
.3ih'l 
IU"i 

h1tl 
. 2fl3 

2':i 

<>2o l6bo 2330 ~n02 31flO 3\00 2A2<> znqo 17<>9 ILnb 
22~ iOI nn'l 361 522 27fl H3 6ll 305 LbO 

18 

507 
129 
350 
HI 
(<lll 

1 iltJ 
.392 
I ":in 
2'13 
270 

2:711 
?51 
213 
1/H 
95 

2·6~ 
22ll 

72 
12Q 
68 

102 
.qs 
'S7 
<)9 

'95 

1?9 
113 

25 

507 
57 

·99 
•99 
.. qq 
•'l9 
-99 

115 
0 

15 
11 
ll 

() 

11 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

3 
q 

25 

115 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

·999 
-949 
•999 
-999 
•999 

.qqq 
101l8'1 
-999 

219211 
7":J211 

12572 
201119 
16302 
22ll73 
2031b 

17323 
20670 
19'15 7 
199011 
111707 

21605 
210211 

':io09 
l11ll6 
b515 

18992 
lbb62 
19638 
l3011ll 
12510 

lb21l8 
'5017 

23 

2i!ll73 
5000 
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DATE 

1 
2 
3 
II 
5 

/) 

7 
6 
q· 

10 

1 1 
12 
1 3 
14 
15 

lb 
. 17 

10 
19 
20 

21 
22 
23 
2'~ 
25 

26 
27 
21:1 
29 
30 

t.fEfiN 
SD 

IHJ~ 

I~ fiX 
1HN 

0 
0 
0 
0 
0 

ll 
0 
0 
0 
(I 

0 
0 
ll 
0 
0 

0 
0 
0 
1) 

0 

0 
0 
0 
0 
{) 

l) 

0 
0 
0 
0 

0 
0 

30 

0 
0 

5 

0 
0 
0 
0 
0 

() 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

() 

0 
0 
0 
0 

0 
·o 
10 

0 
0 

CUfiSl AL - HILAim SOLAR RADIA TlU~ DlFfEHENCE STUDY 
1·1fJNTiiL Y DATA SUM~IAflY 

IIJS TI!U~IEIH : PSP I' b CL HIT ON SEPTEMBEH 
SENSITIVITY 11.00E•b V/~/SQ.M 

0 
0 

1 iJ 
.0 
0 

9 
~ 
0 
0 
0 

.qq 
0 
() 

0 
.qq 

0 
0 
0 
0 
0 

0 
0 
I) 

C) 

-9Q 

1 
s 

23 

1h 
0 

7 

20'l 
811 

1'l3 
2% 
235 

31i0 
3'14 
212 
231 
196 

-'I<) 
1110 
11\6 
202 
.')<) 

.qq 
-99 
•'l9 
.qq 
101 

173 
1311 

31 
32 

101 

127 
1b0 
1?.7 
173 
.<)<) 

177 
85 
23 

3911 
31 

320 
260 
bo7 
7'111 
a so 

710 
10~9 

6111 
787 
oSO 

IJIIII 
579 
710 
7115 
.Q9 

.I')') 

·'I'J 
.qq 
-9'J 
<l.?'i 

660 
521> 

07 
?.3£1 
32.\ 

o2'.l 
•nq 
')'15 
57'1 
507 

(,ljl) 

~2') 

25 

I 0~'1 
H7 

f.IJERr. Y K 1 LIJJOULE S PEf! SflUARf. t~E TER 
IIOUH ENDli~G 

9 10 II 12 13 14 15 lb 

1511 
6111 
723 

1602 
1557 

1151 
1995 
1110 1 
14tH! 

'JSl 

11153 
1557 
1377 
11198 
•99 

·9') 
•99 
·'l9 
·<)<j 

1.3\!\ 

16112 
902 
bo'l 

22o6 
2267 

1616 
2H1 
1 9')<) 
22?.1 
11>25 

1'Jb3 
2246 
2002 
2127 

-9<) 

-')') 

-<)') 
•')') 

-f)'J 
1377 

111119 . 21 so 
120 IJ 211 0 

175 2'H 
biJII 15611 
3112 (,93 

1322 ~1)711 

1 '1115 2150 
12H 1927 
12'12 173 7 
1007 127~ 

12.)2 172'1 
11 :.2 Suo 

25 2rJ 

1'1'15 23'11 
1 75 2'1'1 

1111>2 
11108 
11114 
?.71>7 
21\011 

2107 
31311 
2051 
2731 
1033 

2112/l 
2750 
21183 
2o37 
·99 

·99 
•99 
-9Q 
-99 

1253 

21) 7 3 
21,() 1 

11?.1 
2)4/, 

(191) 

251\2 
2112fl 
21167 

•99 
11193 

2137 
707 

211 

31311 
1121 

1?50 
1301 
1211:5 
3026 
2775 

1531 
33113 
2919 
3055 
172'3 

2120 
28110 
21170 
2919 

-99 

-99 
-9'l 
·99 
•'19 

1721 

2ns 
2706 

512 
255'1 

611 

21121 
121\2 
272?. 

-99 
13611 

33113 
512 

32116 
2404 
1146 
3055 
2366 

1407 
3127 
31113 
3111 
11125 

2706 
3105 
231,& 
29b5 

-99 

-99 
-99 
-99 

2621 
197?' 

291.15 
21\70 

502 
271\1 

021 

2290 
2'115 
2 ]llfl 
-99 

1411'S 

2H9 
795 

25 

3413 
50?. 

.21197 
2115b 
2081 
264b 
28211 

1279 
3042 
2637 
29 11 
12'111 

106 
2660 
1':i93 
2701 

-'19 

-9'1 
-99 
-99 

2539 
21121 

2735 
2555 

404 
2b54 
1043 

22511 
I'HLI 
1973 
·?9 

151\7 

2150 
714 

2'j 

3042 
4011 

713 
11178 
15b1 
2316 
1Q37 

11100 
19H 
233b 
2 1t40 

34'i 

t17l 
21121 
1 7 21 
2.'S i 2 

-'I'J 

-<)') 
-9'1 
-9Q 

205S 
2300 

605 
'322 

t:\54 
1615 
1724 

15b7 
10fl2 
1777 
1618 
-99 

670 
l8t) 3 
11)06 
1763 
.qq 

•99 
-99 
•9<) 

1299 
1662 

2300 161>9 
212~ 1580 

509 .. 220 
211511 775 
16'1b 513 

221'1 
1<127 
l'l11 
.qq 
1137 

1733 
oiJ'l 
2~ 

211110 
3/l~i 

1626 
Hb 

131 'j 
-'l<) 
6711 

17 

55 
581 

10113 
0119 
'HI8 

<)98 
0115 

1050 
11 05 
-99 

71b 
1 0 01:> 

<)7R 
10 311 
.qq 

916 
fH) 
13Q 
333 
II fll 

fiO':i 
35.~ 
719 
-'IQ 
311 \ 

752 
307 

24 

1105 
':iS 

1978 
TREND RHIUV[O 

16 

9 
35R 
366 
352 
363 

523 
260 
:Su9 
31:\8 
-99 

343 
:saq 
204 
3113 
.qq 

-99 
·99 
.qq 
121 
2b'l 

245 
236 

411 
1311 
170 

20?. 
121 
124 
-'l9 

78 

25) 
120 

211 

'12 3 
'I 

19 

0 
25 
62 
?.R 
22 

13 
25 

q 

8 
•'19 

16 
26 
13 

9 
-9<) 

•99 
•'19 
•99 

0 
0 

0 
0 
0 
0 
0 

(I 

0 
0 

-99 
0 

10 
14 
24 

b2 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

·o 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

14619 
12822 
12905 
21812 
20712 

111651 
22676 
21020 
22294 

-999 . 

-999 
21592 
17769 
21435 

-99'1 

-999 
-999 
-999 
•999 

15630 

212h0 
19524 

3296 
1o262 

7880 

11\9116 
1">550 
17901 
-999 
.qqq 

17180 
llf\96 

21 

22676 
3296 
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COASTAL - ItiLAIID SOLAR HADlATlOtl lllFHHltiC[ SlUDV 
MO~THLV DATA SUMMARY 

HI:.:·TRI1f·1Ei'IT 1 PSI' II 7 ONSLOW BEAUt SI::PTPIHEH 1976 
SEIISlriVITV 10.t1E-o V/~1/511.11 lREND REMOVED 

DATE 

1 
2 
3 
q 

5 

6 
7 
A 
9 

I 0 

1 1 
12 
13 
1 4 
15 

16 
l 7 
111 
l<) 
20 

21 
22 
23 
211 
25 

2b 
27 
20 
2'l 
30 

MEAN 
Sll 

lllH~ 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

:so 

5 

0 
0 
0 
0 
0 

() 

0 
0 
0 
0 

0 
0 
0 
0 
ll 

0 
0 
0 
0 
0 

0 
0 
0 
0 
lj 

0 
0 
0 
0 
I) 

-99 
.qq 
-99 
-99 
.qq 

.qq 
0 
0 
0 
0 

0 
() 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
() 

0 
0 

0 
() 

?.4 

7 

•?? 
-?'J 
-9Q 
·99 
•9') 

-9? 
159 
2H 
265· 
2H 

1.55 
1'17 
247 
2?.3 
~37 

llh 
o'12 
:·o 1 
:nil 
tiiJ 

lll7 
L5'l 
145 
l.t.ll 
120 

176 
'52 
211 

IIAX (l 0 I) 2<"1.) 
ntt-J o o o 70 

RE~·IOV[Il lltli<H)CAIIE l-6 

ij 

-99 
513 
cnu 
8fl;ll 
62:3 

530 
701 
003 
'l13 
90"} 

fllj II 

1\5.3 
133fl 
7'1'1 
ll2Q 

75.3 
?ill 
2711 
lib s 
322 

liP 
1\31 
80s 
71.d 
')I) 

EII[HGV KILOJOIJLES PER SUUAR[ 11ETEH 
ltOUil END 1 fiG 

q lO 11 12 13 14 15 16 

-99 
-9<) 
-')<) 
-99 
-99 

-99 
12tl6 
I JC/1.1 
1607 

Oll'l 

'lb2 
15 H3 
15t..5 
1731~ 
l b l'l 

~561:! 
1511:! 
1511 
l5\2 
lt.o90 

llJ(ol 
Lt. So 
'i~ I 

L\'H} 
.361 

1561~ 
1 ':i92' 
tt:w 
1 0!) 11 
11 '19 

•'FI 
-'19 
-99 
-C)') 
•99 

•99 
2010 
1660 
227b 

93'1 

705 
2257 
21'11'.1 
23bll 
22110 

19!13 
22511 
2166 
2\911 
1 '1311 

2322 
?.Ill 0 

685 
2()<)'1 

612 

<'20 l 
2237 
2315 
19'12 
llll2 

•CJ9 
lb42 
22b5 
2739 
1277 

lOBo 
27<)8 
2637 
2961> 
2725 

2676 
21103 
26b5 
2o21J 
2773 

2789 
?.flllll 

79H 
261H 
1355 

2606 
2251\ 
2725 
2111111 
2003 

·9'l 
.qq 
•99 
-9<) 
.qq 

·99 
11190 
2111:14 
297b 
111)1) 

2538 
2947 
2707 
3161 
3054 

3083 
3'29 
30511 
2fl24 
21H5 

291lll 
:Sil B 

'l'l7 
21'11 
12811 

2<120 
27hll 
21)02 
1715 
1 WI~ 

•99 
-91) 
•99 
·91) 
•99 

·99 
2074 
2576 
.3023 
2538 

29911 
3223 
1<157 
3115 
3047 

3030 
2'l80 
2766 
2631 
27116. 

.3005 
~012 
1053 
2198 
t331l 

2913 
2297 
28.35 
I 0111 
2272 

•Q9 
-99 
•CJ9 
•99 
·9Q 

.qq 
115 7 
22411 
2778 

520 

20.31 
2774 

707 
25S5 
270'1 

2746 
2721} 
2bll7 
21138 
1650 

27bll 
271>4 

6.32 
1748 

761 

2552 
l77b 
25bb 

1\30 
.qq 

15~'J IQlO 23~4 2~32 2~S5 20.38 
V:i~ ~illll lo20 b711 td1 021! 

2ll 2ll 24 24 2ll 23 

-99 
1•)4 7 
i258 
2\57 

lOll 

2'114 
21191 

biH 
2.B6 
2053 

22b5 
224 7 
2127 
1911.1 

fibS 

2?.90 
2)11 

1113 
14Sl 

114'1 

·99 
•9Q 
.qq 
-'19 
•1)9 

-99 
b65 

1716 
1713 

251 

1653 
975 

1204 
1776 
11119 

1 bOll 
lS75 
l4Q3 
1 1111 ') 

Ob5 

lb77 
111b7 

250 
8711 
722 

2141 l3b6 
1')15 'lOt, 
21:070 . 15119 

Jilt 91\3 
-'l<l II• I o 

1663 l2.S7 
]311 1153 

2 -~ 211 

I 7 

-9Q 
1121 

10.30 
'9611 
'573 

1'061 
579 
612 

1019 
750 

<)02 
fl7ll 
78'l 
722 
351 

!J<)'j 
'l?.7 
1 'l7 
233 
!121 

725 
552 
:,110 
~tJ 3 

t.~Q9 

'l"/5 17_\:i 2 1110 2'1hh 31111 3?.23 28H 211111 17711 1£4'l 
271l .\o.l bl2 71)0 91}7 10111 520 l(llj 250 ·.'l7 

lfl 

-99 
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~101Hf1LY DATA SUM~IARV 

IIISTRUFIEriT : PSP II 2 ELLIS AIRPORT I~UVI:}HIER lnll 
SEt~SITIVITY 10.991::•6 V/IUStl.~l TRf.tiD RHIOVED 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
I) 

0 
0 
0 

f) 

0 
0 
il 
0 

0 
0 
0 
0 
0 

0 
(l 

ll 
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0 

0 
f) 

30 

I) 

I) 

7 

-555 
-5'15 

-99 
-9'1 

-555 

22 
330 

0 
22o 

A 

0 
0 

-66& 
to 
30 

-9<) 
.9 

C) 

0 
0 

0 
0 
C) 
I) 

0 

-9<) 
.qq 
.qq 
-')9 
.')<) 

36 
117 
1n 

330 
0 

8 

-55'3 
-555 

-99 
110 

-555 

-bbb 
-6bh 

117 
•6bl> 

111.1 

113 
l'l3 

-bl•b 
1~3 
23o 

127 
171> 
9\ 

tO'.) 
229 

1 b~i 
80 
97 
lJ7 
hi 

-'1'1 
-9') 
-'1'1 
-'1'1 
-9'1 

112 
~i9 

1 7 

-555 
-555 

•99 
I 0 ~ 

-555' 

852 
1197 
1.\li 
701 
225 

123 
5SC) 
61}7 
1122 
b2b 

tU'I 
IH2 
.Ho 
51'1 
1122 

2111> 
375 
2•:11 
221 
1&9 

.qq 
•r)C) 

-9'1 
-'19 
-'19 

,, S3 

i!.37 
21 

iJ.3 2 
I 0.5 

EtiERGY K ILIJJOULES PER ~fJUARE m.llR 
HUUR END ItiG 

to 11 12 13 1n 15 16 

-555 
-555 

-99 
370 

-'3')5 

172? 
boO 
1911 

1526 
bb3 

238 
ton 
1316 
111:18 

9b:S 

1 0 ()I) 

9.\9 
.5112 

1'115 
1i.J311 

202 
1160 
31>'1 
211l 
1'>2 

-9') 
•'19 
-'19 
-99 
-')') 

II I) 'I 
~; fl'j 

21 

17 2') 
1'~2 

-555 
-555 

-Q9 
' 3'32 
-555 

1'H3 
5A6 
407 

1921> 
37A 

297 
11>9'j 
1752 
11127 

793 

11101 
11116 

074 
1717 
10011 

biJ3 
1176 
505 
211 
11b 

-9<) 
-9') 
.QC) 

-99 
-'>9 

')C) I\ 

b3 7 
21 

1 'l?.b 
171> 

-555 
-555 

-99 
2M 

·555 

21'11 
1027 

1150 
1<)?.9 

1191) 

575 
1561 
191>!} 
t99A 
1501 

1221 
1 'j.'\11 
1326 
1933 
2030 

'108 
2% 
•n? 
103 
l'l'l 

-9'1 
·99 
-?') 

-9') 
-9'1 

1203 
o9o 

21 

?.1'11 
103 

·555 
•555 
-99 
2'>b 

·555 

2175 
10911 

279 
13119 

33b 

703 
1o3b 
19&2 
191 'I 
1826 

lllbb. 
1015 
b15 

1996 
20.37 

11511 
227 
'120 
l3b 
238 

-99 
•99 
-99 
-99 
.qq 

110 3 
o'l5 

21 

2175 
Db 

•555 
•555 

•'>9 
22ll 

-555 

1899 
67/l 
230 

10511 
2 311 

8i.J4 
l4bh 
1'113 
1555 
1579 

lllll 
10011 
517 

1805 
172.3 

112R 
101 
556 
II 9 
191> 

-<)9 
-99 
-99 
-9'1 
-9'1 

11\1<) 
II<J 

-555 
oo5')5 

•99 
I 71 

•555 

11151 
520 

_till 
1270 
)lb 

&01 
1110 
1217 
1460 
-99 

1165 
727 
1102 

I 520 
lt7Q 

13111 
29h 
572 
tOO 
101 

-')9 
•')'I 
-9'1 
-C)') 
.C) I) 

17b 
IIA9 

20 

11j6() 
100 

-555 
-5'15 

•99 
155 

·555 

Blll 
3':i0 
230 
o'lt 
211 

32h 
'lbO 
691 
71111 
-99 

53'1 
330 
16& 
&liS 
805 

5114 
llb 
3116 

311 
911 

•99 
•'l'l 
-99 
•'IQ 

·9'1 

11?1 
250 

211 

11'11 
311 

1 7 

-ss5 
•555 

-99 
411 

-sss 
23'1 

SR 
37 

150 
35 

CJ7 
139 
1110 
1111 
-99 

1113 
124 

51 
121 
lAb 

lOb 
31 
<)lj 

0 
2Q 

-99 
-99 
-99 
-<)Q 
.qq 

'ltJ 
')9 

2ti 

239 
I) 

lR 

-555 
•555 

-99 
0 

•555 

0 
0 

27b 
0 
0 

0 
0 
0 
0 

•99 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

-9'1 
-'I<) 
.qq. 
.qq 
-99 

13 
1,0 
20 

19 

0 
0 
0 
0 
0 

0 
0 
0 
I) 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
() 

() 

0 
(} 

30 

() 

0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

. 0 
0 

0 
0 
0 
0 
0 

0 

0 
30 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
(I 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

•999 
•999 
•999 
-999 
.qqq 

-Q99 
·999 
21169 
-999 
2944 

'J'>l 7 
9860 
-999 

120112 
-999 

•999 
71125 
11829 

115 73 
122119 

6530 
253/i 
11528 
1-195 
11155 

•999 
.qq9 
-999 
-999 
•'199 

122119 
1195 
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1 
2 
3 
II 
5 

6 
7 
8 
(j 

I o 

I I 
12 
13 
1'~ 
15 

16 
1 7 
16 
l'l 
20 

21 
22 
23 
211 
25 

26 
27 
211 
29 
30 

~1f.AI·t 

sn 
r11m 

II 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
il 
0· 

0 
0 
il 
0 
0 

0 
0 
0 
0 
0 

u 
0 
0 
0 
0 

0 
0 

30 

0 
u 

5 

0 
{) 

0 
.0 
() 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
l) 

0 
0 
0 

0 
0 
0 
0 
0 

() 

0 
0 
() 

() 

0 
0 

:;o 

0 
0 

CQASTAL • l~LAND S(~AR RADIATIUN DIFFERENCE STUPY 
t11)1'1TIIL;Y DATA SUM~1ARY 

HISli~IJI.IHIT : PSP I# 3 CAPE FEAI~ IHJVniRER 197B 
3f.HSITIVJTY 11.27E-~ V/~/SD.M TREND REMOVlO 

() 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
I) 

0 

0 
0 
0 
0 
0 

() 

0 
0 
0 
0 

1) 

() 

0 
0 
0 

() 

() 

30 

0 
0 

7 

IH 
38 
21 

9 
23 

.qq 
18 

0 
1o 
10 

.• qq 

0 
0 

12 
11 

3 
0 
0 
I) 

0 

() 

0 
0 
0 
0 

0 
(J 

-'l9 
0 
0 

7 
I 1 
27 

'11 
0 

38? 
1134 
1123 

71 
lib II 

-'l'l 
113 
I 'I I 
290 
211 11 

35 
1'17 
1 'J II 

II\ 
71\ 

-'19 
,,_-, 
1'1 

17'} 
1211 

27 

·8211 
Jlllb 
.Q'l5 
166 

I OIJ 8 

-'j·<j 

'5.•HI· 
l:H 
H3. 
212 

-9? 
3?.1 
725 
7311 
bh'§ 

l)'j IJ 
72'1 
S24 
2.i2 
':i64 

IIO'l 
j')<; 

3bU 
IJIH! 
7'l':. 

7 ':-

~2~: 

zr·· 
2 ;· 

Ertf.RGY KILOJOULES PER SrJUARf. ~1fTER 
tiOlJR UlO PIG 

10 11 12 t3 14 15 l6 

161'1 
102J 

SVi 
2'111 

1732 

-qt) 
1017 

67'1 
1:\?.'1 

212 

-'l·~ 

B£1 
10'l5 
11127 
1065 

1014 
125o 
l25'j 

471 
12511 

<)IIIJ 
12117 
1 () 111 
131)13 
11111 

':i'l7 
lj<~9 

•')9 
1 tj<~ 

75 

'l'jlt 
tt<JII 

27 

I H?. S 
l'j 

2293 
2156 

'lSI! 
2b8 
-'19 

201111 
168') 
1024 
2060 

3.111 

-·9') 
t.79 

1702 
1&52 

635 

lbb3· 
991 

1?.11'>· 
/,SO· 

1516 

12ll? 
15114 

<; 71~ 
1 '1/,5 
1~52 

1 r;a 1 
:!<)fl 

lfl7'J 
.:22 

72 

'123 7 
td2 

2P. 

21175 
194'::1 

<)21'! 

303 
-9q 

220~ 
1116 D 

73C 
2271 

B'i· 

711 
tnt 
202.:: 
zoB<:: 

<)IJ(• 

1')41 
Ill'; 

1711'1 
lObl 
1260 

1226 
116'1 

ll46 
17&8 
207t. 

177fll 
21.\b 

11)611 
l2b 
120 

12CJ·r 
b'IJ 

i!? 

-

21121 
1')32 
1002 

233 
-'l9 

21611 
522 
1339 

211131 

b8l 

6')2 
lbQ8 
2053 
2085 
2056 

1500 
640 

20'l2 
1113'1 
807-

1204 
830 

1357 
205'1 
2137 

I 'I 'l 'S 
2tlh 
606 
168 
1~8 

1301 
730 

29 

21l21 
1511 

2100 
l4bl> 

bbC) 
1110 
·'I <I 

1620 
38S 
qqq 

1763 
320 

9111 
11193 
1617 
18M 
l')Oo 

loOS 
790 

1418 
1813 
925 

1 t.3 7 
b.S2 

10 PI 
1775 
1942 

1 7bb 
43<1 
4t:J8 
,,~ i! 
15f\ 

t 111£1 
&46 

2CJ 

21011 
1 II 0 

1562 
1009 

315 
102 
·9'1 

1137 
J')7 
165 

1lll6 
550 

712 
liU 
13113 
11131 
1551 

lh31 
6H 

1172 
l41ll 
b02 

9118 
987 
56'> 

1!187 
1!108 

1034 
'i42 
507 
lH 

'11 

'11.12 
71111 
171 
102 
.qq 

731 
21l1 
117 
1166 
285 

IIA7 
676 
7B5 
7111 
7bll 

<)30 
32"1 
Still 
6'l2 
'ibl 

llbO 
bCJO 
2/:lll 
')25 
B/5 

61l3 
3<)9 
332 
1011 

75 

52<; 
277 

zq 

17 

2'17 
211 

:1 :)8 
l (llj 

3ll 
7o 
QC) 

1b1 
225 
23Q 
194 
1 fill 

1<10 
100 
1~2 
213 
1 711 

l·b') 
1.09 

80 
3.15 
245 

23<) 
.qq 

Oo 
Ill 
30 

154 
lib 
2B 

:sis 
16 

-

18 

0 
0 
8 
0 

-C)<) 

0 
() 

0 
0 
0 

0 
0 
q 

9 
0 

0 
0 
0 
0 
0 

q 
0 
0 
0 
I) 

0 
-9'1 

() 

0 
0 

1 
5 

?.0 

q 
() 

0 
0 
0 
0 
0 

u 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
() 

0 

0 
0 
0 
n 
0 

0 
0 
0 
0 
0 

0 
0 

311 

0 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
() 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
I) 

:so 

0 
0 

11~971 

12<1611 
5780 
I7Ci0 
-CJ99 

.qqq 
61170 
11226 

1211711 
305b 

-9()9 
A5·73 

11.1121 
127111 
102113 

113H 
bll26 

10261 
ffOIIS 
/BIILI 

71:161 
7"f(jl} 

b'>L16 
12277 
!JOtS 

101'11 
-<)9C) 

·-9Q'l 

1222 
flo8 

I ll'l71 
6b6 
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1 
2 
3 
II 
5 

6 
7 
6 
q 

I 0 

I 1 
12 
13 
I q 
15 

16. 
17 
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1<} 
20 

21 
22 
23 
21~ 

25 

2t. 
27 
26 
29 
30 

MEMI 
sn 

iiUM 

~1A X 
~-1 I f,l 

0 
0 
0 
I) 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

:so 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
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0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
t.l 

:so 

0 
0 

-
COASTAL • I~LAND SOLAR RAOIATIU~ DIFfERENCE STUDY 

I,IIINTIILY DATA SUM~IARY 
IH9THUM~NT : PSP # II WALLACE NUVE~UER 197/l 

SOISITIVITY lO.J7E~6 V/1'1/3Q.rt TRENIJ REMOVf.O 

(I 

o() 

o() 

o() 

{) 

·0 
:0 
0 
0 
0 

I) 

0 
0 
() 

0 

0 
0 
() 

:) 

0 

() 

() 

0 
0 
0 

0 
0 

30 

0 
I) 

7 

31 
26 
37 

0 
30 

27 
9 
0 
(l 

0 

0 
11 

q 

17 
30 

9 
0 
6 
0 
0 

0 
0 
0 
0 
0 

0 
0 
I) 

0 
0 

1\ 
11 
30 

17 
() 

tl 

3~CJ 
29/l 
502 

ijl 

3'11 

3'17 
1Ub 

211 
1'17 

42 

tlO 
1fi8 
252 
177 
2~fl 

2!l1 
191 
2lb 
21'1 
PH 

107 
l'lo 
101> 
15U 
2711 

Ill2 
I 1 i~ 

31) 

I 010 
1175 

7il5 
116 

IOR2 

1221 
728 
16/l 
532 
106 

2:~o 
:SIH 
131 
tll.l7 
blb 

lOICJ 
l.lH 
';32 
101 
050 

tl C) '1 

Hl.l 
370 
<; 135 
856 

221 
268 
?.23 
IO'i 
188 

1221 
Ill!\ 

[HERGY KILUJOULES PER SijUARE METER 
HOUH ENDING 

1(1 11 1?. 13 11.l 1'; lb 

1701 
1512 

95Q 
3'11l 

1675 

1ilbl 
1002 

'll.lll 
1':ili\ 

1'Jl 

l.jJij 

1015 
1H'i 
11130 

811 

11l?ll 
fJ06 
CJ49 

1377 
1253 

11'H 
')] 1 
512 

11.l53 
1'11 b 

346 
II II 'I 
:\Ill 
ltlil 
lfl'i 

1701 
11\':i 

2187 
2005 
I lOb 
~115 

2065 

lfl78 
1t.bS 
555 

1tl60 
187 

il1b 
15'HI 
1783 
101CJ 
lilO\ 

1fl00 
1107 
1376 
11JI\2 
11t.Q 

1013 
1151 

721 
1575 
1A29 

l)l.lll 
376 
b3b 

Hl.l 
220 

?.107 
1\11 

2371.1 
1il95 

793 
445 

2283 

2200 
1'170 

3fl5 
1258 

271 

b91 
1605 
19&0 
2003 
2036 

1717 
760 

1577 
161.lfl 
1253 

U\CJ 
11lH1 
101.l3 
1CJ'l8 
2016 

Bilb 
265 
762 
105 
223 

120 -~ 
oM 

'\() 

2HR 
105 

2336 
1533 
523 
289 

2238 

2lb9 
1078 

226 
22'12 

271 

982 
1525 
19/lb 
1666 
11.l08 

1377 
7H 

1862 
llll.l2 
1773 

13b0 
13115 

ll78 
1'13'1 
1631 

1b72 
2111 
bbB 
150 
251 

1263 
701 

30 

2Bh 
ISO 

2075 
1273 

627 
230 

1974 

17 !17 
415 
222 

1459 
1134 

1175 
1313 
1662 
1360 
1325 

121.l5 
601.l 

1095 
12''17 

bt>b 

11.lbll 
9H 
qqo 

1110 7 
1652 

1682 
291> 
532 
15.7 
1115 

?.07'J 
157 

1593 
950 
516 

95 
1519 

14011 
1122 

· lSb 
1154 

312 

323 
1133 
12.H 
1510 

59<) 

10110 
b5.~ 
619 

1075 
350 

107CJ 
1002 

33') 
LSI.l9 
13'l 3 

IJCJI~ 

161 
543 

Bll 
11') 

OOI.l 
l.lCJ3 

30 

1'1'13 
811 

954 
71\3 
207 

91 
090 

605 
422 

B 
51\1 
lbO 

233 
567 
&55 
7714 
112~ 

307 
.V:i4 
ll21 
1101\ 
ll'lb 

l.l75 
255 
179 
ll32 
760 

502 
20b 
352 

18 
91 

IJ3tl 
253 

:~o 

1 7 

2011 
141.l 

21.l 
Db 

b9 

l.l2 
151.l 
103 
1 Oti 

85 

f\5 
11.l6 

91 
11.l 1 
1CJ7 

l.'i2 
02 
47 

137 
177 

113 
18 
Ol.l 

;J 

29 

lib 
72 
30 

21:1/l 
fl 

18 

0 
Q 

0 
0 
0 

0 
0 
0 
0 
0 

n 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
I 

JO 

<) 

0 

19 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 
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0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

:so 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
. 0 

0 
0 
0 

0 
0 
0 
(I 

() 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

50 

0 
0 

14899 
11324 
bl71 
2031 

11.ll.l27 

13667 
75111 
2293 

10SS7 
1795 

l.l372 
91.l66 

1168 7 
11707 
90b6 

10301.l 
6019 
871.l6 

10b72 
1119/l 

llb6S 
7778 
4293 

111133 
1191411 

75b1 
23711 
•1221.l 
1026 
151.lll 

78b0 
il029 

30 

11.lll99 
1026 
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DATE 

l 
2 
3 
II 
5 

b 
7 
8 
9" 

10 

t l 
12 
l3 

f--1 14 
~ l ') 

to 
17 
16 
I •J 
20 

21 
22 
23 
24 
25 

2b 
27 
26 
29 
30 

f·I[Atl 
so 

tiiJH 

f·IAX 
~I [II 

0 
0 
0 
0 
0 

0 
0 
0 
() 

0 

0 
() 

u 
0 
iJ 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

u 
() 

0 
0 
0 

0 
0 

-~I) 

0 
0 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
() 

0 
0 
0 

0 
0 
0 
u 
0 

0 
0 

30 

0 
0 

COASTAL - INLAND SOLAR RADlATIUN DIFFERENCE STUUV 
~lOr-. TilLY DATA SU~IMARY 

1NSTHUMENT : PSP N 5 SLOOP POINT NOV[~OEH t91R 
SE"SITIVITY 9,Q4E-6 V/"/SQ,M TREND REMOVED 

0 
0 
0 
0 
0 

0 
I) 

0 
0 
0 

0 
0 
0 
() 

0 

0 
() 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
iJ 
0 

0 
0 

]0 

(} 

0 

7 

26 
33 
zq 

0 
15 

21 
13 

0 
0 
,') 

0 
0 

ll 
11 

.qq 

-()9 
-')9 
-9<) 
-99 
-9() 

-<)9 
_q9 

•'N 
-9<) 
-99 

-99 
-99 
-QI) 

-99 
.qq 

11 
ll 
til 

33 
0 

3.39 
]99 
2Hl 

62 
415 

.372 
2Ui' 

72 
15':1 

51 

129 
.l 02 
25~ 
J(llj 
.qc; 

.qq 
-91:1 
-9'l 
-9·~ 

-99 

-9·~ 
-99 
.C)') 

-'VI• 
-'l··f 

.-'19 
·-99 
-99 
-9') 
-99 

93d 
11116 3 

S.59 
1611 

1109 

9!111 
':i3l 
23b 
qao 
3:i0 

iH l 
2 ~ 1 
7 J I 
-99 
-9'l 

-99 
-99 
-9'1 
-'19 
-99 

-'l9 
-99 
-9'1 
-99 
-99 

-'19 
-99 
- <)<) 

-<)•) 

-')') 

6511 
377 
u 

llll:d 
l/jf<l 

ENERGY KlLOJOULES PER SQUARE METER 
IH)UH ENIH t-;r, 

10 11 12 13 1~ 15 16 

1 ..... r: ,) .) .) 

1570 
li'i2 
-~29 

1 bfl') 

l'i117 
bb~ 

278 
l'l J 0 

301 

640 
&90 

1311 
•9'1 
-<J ') 

-9'1 
-99 
•'J'I 
-'19 
-'1? 

.qq 
-·')'-) 

-'l'l 
•99 
-')9 

-'}9 
•'J"I 
•'l9 
-')9 
•9') 

115/J 
'l.):l 
. I \ 

2078 
10011 

IJ03 
6116 

2131 

2020 
l '_j 11 
li65 

1760 
255 

1022 
11'130 
1/Jco 
-99 
-99 

-99 
"qq 
-<)? 
-99 
-99 

-'l<) 
-Q9 
-99 
-9Q 
-99 

-99 
-9'l 
-99 
-99 
-'}9 

111 I 1 
':> 9 II 

13 

2131 
2')'i 

2115'3 
2'1105 

;8C)6 
829 

2333 

22'11 
1328 
15B 
1 !!33 

377 

1 ~-H 
Flu1 
2J<J3 
-99 
-9_<) 

-'l'J 
-9? 
-<J') 

-t_tQ 

-~·9 

-c.·? 
.c;o') 
... c:;.q 
•. <;? 

... 'jq 

21~'.).5 

S-77 

2QIO 
Ut.O 
'U3 
3'i8 

22<i1 

2203 
767 
81JQ 

2077 
1108 

11126 
11>BS 
2017 

-9<J 
·9C) 

-9~ 

-91 
-?9 
-9·~ 

-99 

-'19 
-?9 
-'19 
-'19 
•99 

lll57. 
69(1 

13 

211 1(• 
391:. 

2121l 
1303 
5?7 
JIH 

203b 

700 
Q2tl 
777 

17611 
1 II 1 

1357 
1399 
1742 

·91} 
-99 

-99 
-Q9 
-?9 
-'19. 
-99 

-99 
-99 
-9'1 
-99 
-99 

-99 
-99 
-99 
-9? 
-9'1 

1131 
bllb 

13 

21211 
1 q 1 

lbO') 
1657 

2/il} 
230 

15?0 

tllo7 
257 
236 

1051 
276 

13011 
1197 
1292 
•9? 
-')9 

-99 
-<)9 
-99 
-9Q 
-99 

-'1? 
-9? 
.qq 
-C)9 
-99 

9'il3 
5'/tl 

13 

1&57 
2'.\0 

'161 
6117 
132 
135 
957 

8311 
.127 
110 
51lll 
1116 

5611 
591 
697 
-9'} 
-'19 

-99 
-99 
.qq 

"99 
-Cl'l 

.qq 

.qq 

-99 
-<J'I 
•99 

qCl') 

315 
13 

I 7 

312 
17ll 

2'i 
20 

2flb 

2tlt, 
bb 
Ill 
911 
22 

175 
1 71 
175 
-9<) 
-99 

-99 
-Q') 

-99 
. -Q9 

-99 

312 
2n 

Ill 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

•99 
-99 

-9<) 
-9<J 
.qq 
·99 
•9Q 

•'19 
•9"1 
-'19 
-99 
-()9 

-99 
-99 
·•<t9 
_qq 

-Q9 

() 

0 
D3 

0 
0 

19 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
(} 

0 

() 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
I) 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
I) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
(} 

:so 

0 
0 

lllfl07 
1261~ 
11997 
31711 

IIIR52 

12595 
6000 
~032 

11 b28 
2537 

82'15 
97117 

12086 
-9')9 
-999 

-9'19 
•999 
•999 
•999 
-999 

-999 
-999 
-999 
•999 
•999 

•999 
•999 
-999 
•999 
•999 

90fH! 
1~21 0 

1J 

111852 
233 7 
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COASTAL - li~LMID SIJLAR RADII\Tl-UN DlFFEHEtlCE STUOY 
MONTIILY OATA SUMI~I\R¥ 

IllS T IWt'I[IIT I PSP t1 n CllNTOtl tHIV0111[H 1978 
SEIISITIVITY 11.00E•& V/W/SQ.M TJI[tm REMOVED 

[IIERGY KILOJOULES PEII SllUARE METER 
IIUUR ENillN!J 

DATE :j 5 b 7 li 'I 10 1 1 12 l3 1Q 15 1b 17 16 19 20 21 TOTAL 

tl 0 0 0 2/Jl aou 1711 2087 2331> 2333 2130 11168 lOb:S 1109 19 0 0 0 1119Q3 
2 0 0 0 q l 1U flJII l31B 1913CI 2153 2199 20011 lllbb 1096 1125 26 0 0 0 l3bbll 
3 0 0 0 <) 229 &bll 11133 20bS 15117 10113 b'l.:S 55'l 3113 170 13 0 0 0 67b6 
II 0 0 0 0 91 373 1105 tllfl 2117 310 12tl fit 1&11 b6 0 0 0 0 2317 
5 0 0 0 67 257 7bfl 111112 l9Qb 2224 2247 20Qtj lbl5 lOB 365 12 0 0 0 140110 

b 0 0 0 0 2bl Cll}8 1230 1911 2176 2215 2015 1580 1014 302 13 0 0 0 13785 
7 (l 0 0 85 12Ll 21H 11111 1603 1921 lb19 1217 726 854 287 13 0 0 0 9~) 77 
8 0 0 0 0 IIi 23'1 lli2 tos 208 2511 290 2211 120 'jlj 0 0 0 0 1758 
') 0 f) 0 0 lj 'j 55.~ 1 0 1 i 1030 2055 2235 1&75 138Ll 1121 .H7 29 0 0 0 11155 

10 0 0 I) 0 35 21?. 311o 255 379 350 261 206 12'1 b2 q 0 0 0 22H · 

11 u 0 0 0 o5 215 392 1:131 8110 710 IJ Q II 1105 314 91 0 {I 0 0 Ll151 
12 u 0 0 0 11 7 451 111CI 11l20 1714 17 :Sll 153Q l1b8 621l 209 q 0 0 0 10103 
13 0 0 0 0 ti17 5':i') 1341 lb23 1907 120!> 1727 t2o<l 703 I .:SO 0 0 0 0 10o'12 ....... Ill 0 0 0 0 19'l 697 127? 17211 1472 17H lo55 1259 6117 II ll 0 0 0 0 101103 -..._) 

(J' 15 0 0 0 f) 225 5116 1 Otd 1b03 15'13 1381 t2ob 733 1156 1311 0 0 0 0 ?002 

lu 0 0 0 0 2511 115/l 1131 131 fl 11 7'1 1027 1315 b57 2CHI 1 1 II 0 0 0 0 1QIIb 
17 0 0 0 0 ()II 1'15 401 R17 797 bb3 b53 &fiCI 339 176 0 0 0 0 11796 
113 0 0 0 0 61 5/lCl '141 '106 1810 1416 921 542 305 70 0 0 0 0 7b50 
19 0 0 0 0 2111} 58') 121 7 ttno 1777 17o0 ln03 110? 56b 232 0 0 0 0 11l527 
20 0 0 0 0 1'17 l.ltH 11112 10113 1132 tl81" lll2 n51 52b 212 0 0 0 0 7087 

21 I) 0 0 0 Ill 1167 952 1217 1371 1503 1302 1b9 5Ll9 179 0 0 0 0 li470 
22 0 (I I) 0 1211 110? 5Sb 713 lll'll\ 113'3 1111 7 1043 559 1113 0 0 0 0 "/5'17 
23 0 i) 0 0 8') 2Jil ()IIQ 11113 7112 1105 3'3& 281 lt.O o5 0 0 0 0 1111119 
211 0 0 0 0 11 'I ')O':i C) 7<J 131\2 2013 1912 I oliO 1091 515 119 0 0 0 0 10275 
25 l) I) 0 0 206 772 13511 17'l9 2009 2051 lb2o 1230 fill\ 215 0 0 0 0 120811 

2b 0 0 I) 0 IHI 1')3 356 ')91 05'1 1137 1701 101>6 11115 107 0 0 0 0 b596 
21 0 0 I) 0 57 211 309 -99 -99 .qq -99 •?? -qq .qq •99 0 0 0 .qqq 
2/3 () 0 0 -'19 -99 -')9 -')•) -9') -')9 -99 -9') -99 .qq .qq •99 0 0 0 -CI99 
2CJ 0 0 0 -9') -9'1 U7 1/H t"/0 2';1 20'1 232 bll ;!2 () 0 0 0 0 -'199 
30 0 t) 0 0 .~0 1111 2011 sns ~flO 312 2bo 1 (j 1 lO'i 211 0 0 0 0 1958 

IIEMI 0 0 () 0 135 11~2 1\t.'l 1213 1313?. 1283 11 b 1 11411 ~211 I 75 5 0 0 0 A3b9 so II 0 0 lq 80 2'1& IIIII 593 hn5 b'll 6 117 1(1)11 30() 117 II 0 0 0 .sao 1 
I HIM 30 30 30 20 r!H 2') 29 213 2A 2/:l ?.II 2R 211 2tl 2U 30 30 ~0 27 

I·I1\X () 0 II 85 21ll '/RI\ 1 7 I 1 2007 2:S ~6 2333 2 t"3o 1 hOI\ 10C)IJ 1125 29 0 0 0 1Will3 
~,It I 0 0 () 0 Ill 137 lA?. lb'-i 2011 209 t <?ll b/} 22 ') 0 0 0 0 1758 
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COASTAL - li'ILAIID SfJLAR HAl>IATIUN DIFFERUICE STUDY 
t10NTHLY DATA SUM111\~Y 

INS r IHH-IE II T I rsr 11 7 ONSLUI~ tiEACII f·IOVPIOER 19~6 
SE~ISITIVITY l0.17E•o V/IUS<l.'1 TREND REMOVED 

EtJUHiY KILOJ"OULES PE.H SliUARE t·lflER. 
liOUil ENDING 

OATf. 4 5 b 7 3 .9 10 11 12 13 14 15 lb j 7 18 19 20 21 TOTAL 

l 0 0 0 28 2t>J b2l 14111 25b2 21151Jo 21107 2109 1599 952 J07 0 0' 0 0 lll77l 
2 0 0 0 24 1121 1 0 ~') 175'i lllSO 2392 1720 o51 50b 1411 0 0 0 0 0 10116 
3 0 0 0 35 ljtd 750 704 B-1 060• 79o 1155 315 134 21l 0 0 0 0 5273 
4 0 0 0 0 b ,) 204 735 891 990. Ill 0 1761 583 246 37 0 0 0 0 bb2b 
5 0 0 0 20 25:l 101£1 1712 21JB 2.\21 2289 2030 tsqa 1)66 J211 0 0 0 0 lllb55 

b 0 0 0 24 40) 10•17 lbl4 20:-!B 2247 22117 l'H6 1511 870 251 0 0· 0 0 111220 
7 0 0 0 10 2'}) 771 9115 61'1 750 1277 414 155 04 49 0 0 0 0 5559 
0 0 0 0 0 43 l'H 172 %5 1131 1022 9 190 l 0 l 55 0 0 0 0 3490 
') 0 0 0 9 131 551 1422 u=n 21biJ 1951 1591 B58 1137 :i 19 0 0 0 0 1111 b 

10 0 0 0 I) 81 1123 '198 BB 4b2 303 bb6 £j116 151 <11 0 0 0 0 3819 

I l 0 0 0 0 t5:> '.)52 1012 1 .~ [lfl 1':>07 151.>8 113b bl'l b3ll 2H ll 0 0 0 IHoll 
12 0 0 0 0 91 452 12413 15M 1701 lll29 11 'H 11711 675 1'10 I) 0 0 0 9735 
13 0 0 0 10 251 7'B 140~ 18tH 20 31J 2021 17 81) 13111\ 753 la'l 0 0 0 0 12.'575 ...... Ill 0 0 0 -99 .<)') -')') •'19 1921) 2102 205b 1780 I 313 715 llo 0 0 0 0 -999 

"'-J 1';i 0 0 0 112 211.3 75b 1264 1 05'1 ana 1709 171lS 1.!30 435 171.> 0 0 0 0 10772 CJ· 

1o 0 0 0 211 31 :i '181 11112 1922 20 H! 1bl1 14511 122 470 130 0 0 Q 0 10'578 
17 0 0 0 13 31'1 1 •)') '115 17ti0 IBU 1 0 11 415 1211 550 l :!2 0 0 0 0 8'Ho 
16 0 0 0 0 151 35b \032 lN7 1351 1570 15811 11115 377 37 0 0 0 0 91100 
\9 0 0 I) 14 ?. tjl) ·bb'l 11115 1 Ot>l \So= 1n2 1o5o 12111 615 I :to 0 0 0 0 II 'l 71 
20 0 0 0 10 27q '5tl0 Ob3 \btlt. 141= 930· 11179 520 371 l:l2 0 0 0 0 8195 

21 0 0 0 10 20'> b90 1 OII/I 1100 107<: IOb'l 1069 b/<'1 322 !.13 0 0 0 0 7323 
22 0 0 () 0 1U 3111 909 906 1o7c 1056 93ll 55'1 2'l3 :w 0 0 0 0 6906 
23 () 0 0 0 1 2:() 315 132 1019 202ll 16119 64'1 b2b 315 !19 0 0 0 0 7756 
2'1 0 0 () n ?.IIIIJ 7211 11161} 13ttl 1 96.! 202l 17511 125<) 515 l D I 0 0 0 0 11ll2 1 
{!c; 0 I) 0 0 3?.2 962 1531.> 1?.29 212~ 1961 1550 1345 707 l34 0 () 0 0 1251.>9 

26 0 0 0 10 2.5.3 Hli B'l r~3 916 1359 lb£.c3 1185 707 l3LI 0 0 0 0 7llll7 
21 0 0 0 0 1:.H ll9fl. o'l2 1()196 II')(. 377 278 I 91 94 lb 0 0 0 0 3879 
211 0 0 0 0 19-8 3113 llbO ?.1\tj lll?.£:. b33 1124 2flb 2'lfl 63 0 0 0 0 5075 
29 0 0 I) 0 ?<) 2c.•r .S07 247 ll:.l( 279 14fl 11 b b5 '10 0 0 0 0 174b 
30 0 0 0 0 3'5 H'i 12/i <)b 12i lbb 11\1 lOb 76 18 0 0 0 0 1o1o 

!lEAI-I I) 0 () I o ?.li> 5B 1007 I .SOh 151° 1363 1151 i\2b 435 11 (I 0 0 0 0 81011 
so 0 f) 0 11 ·1 fl 'I 25'J llb5 'ltl7 b6i' b2b tl.\9 ilfl5 272 t)j 0 () 0 0 3b./O 

rw~ 30 30 .so (!') 29 ?.? 2'1 30 3(1 30 30 .so 30 30 lO .so 30 :so 29 

r-IA X 0 I) () 42 /ltd Ji06? 1755 ?.502' 2ll5f> 21107 2109 159'1 i)lj(l 32ll 0 0 0 0 111773 
Mitt 0 f) I) 0 5'' . ) o·· ,) I 211 Qb. ,2; 1bb ') 106 b3 0 0 0 0 0 101b 

TAllULA TED 01/02/80 AT 13:10:39 



DATE 

I 
2 
3 
II 
5 

6 
7 
B 
9 

IO 

I I 
12 
13 
111 
15 

16 
17 
Ill 
19 
2\l 

21 
22 
23 
24 
2'5 

2b 
27 
211 
2<) 
30 

~IE l\~1 

30 
NIH~ 

I·IAX 
'1 IN 

II 

ll 
0 
0 
0 
0 

0 
0 
I) 

0 
0 

0 
0 
0 
0 
0 

() 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
II 
0 

0 
I) 

30 

0 
0 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

ll 
0 
0 
0 
0 

0 
0 
(I 

0 
0 

0 
0 
0 
0 
0 

0 
0 

COASTAL • INLAND SOLAR RADIATION DlfFEHEHCE STUDY 
~IOIHIILY DATA SUI·IMARY 

IIJSTHIJT·IEIH : f.IIP II 6 SLOOP POINT NOVHIBEH I'Hil 
SENSITIVITY t1.70E•t V/W/SQ.I-1 TRfiiD REMOVED 

0 
0 
0 
0 
0 

0 
0 
0 
0 
1) 

0 
0 
() 

0 
0 

0 
0 
0 
I) 

0 

0 
0 
0 
I) 

0 

0 
() 

I) 

0 
0 

I} 

I) 

:so 

0 
0 

7 

0 
23 

0 
0 
0 

0 
0 
0 
0 
I) 

0 
0 
0 
0 
0 

0 
II 
23 

0 
30 

211 
0 
0· 

311 
-99 

.C) C) 

-99 
-99 
-C)') 

.q<) 

14 
112 
24 

211 
0 

8 

II.J 
3'311 

0 
0 

I.) I) 

23 
0 
f) 

0 
0 

0 
0 

10 
10 

?.51.1 

4'1 
5'>7 
793 
3oi.J 
600 

62 
5H 

70 
7<J 

-99 

-99 
-9'1 
.C)<) 
.C)') 

.qq 

7'1 s 
() 

ljl,) 

12 
0 

20 
0 

0 
0 

18 
22 

o26 

1 s~ 
1120 
l31!l 

SIH 
C)IJII 

H 
51 s 

12 
I 'i '' .q<) 

-99 
-'I<)• 
-99 
-'1? 
-'"I'~ 

~s o 11 
1116 

211 

I .S 111 
0 

E~ERGY KlLOJOULES PER ~QUARE M[TER 
HOIIH ENDING 

10 11 12 13 14 15 16 

2276 
IIIS<J 

0 . 
0 

172 

till 
0 
n 

~u 
0 

I) 

0 
22 
27 

593 

1'.130 
1')()1) 
1116:S 
160'1 

/lll 

511 
I 11 'l 
5\ 

352 
-<)<) 

-'I 'I 
•')9 
-C)<) 

•'19 
•'I 'I 

ll')'j 

73S 
211 

2<!71) 
I) 

2]1)9 
?f\3 

0 
0 

276 

b'"l 
37 

0 
33 

0 

0 
211 
10 

2112 
27'J 

2:i39 
'l311 

26Vl 
I 771 

033 

120 
/)'I 

153 
572 
-99 

-1'1 
•'l'l 
-'lC) 
-'I<J 
.qq 

27<J9 
0 

3022 
2171 

28 
0 

371 

<J6 
24 
30 
33 

0 

12 
23 
22 

25o7 
llfl2 

2353 
65 

1290 
1206 

2111 

0 
7SJ3 
-9') 

-'I 'I 
.qq 
• '19 
-<)') 
-')') 

626 
<J.H 

24 

302?. 
il 

305b 
532 

15 
0 

1100 

1 Ill 
0 
0 

41 
0 

20 
1<J 
16 

.2567 
1073 

963 
0 

963 
13110 

AH 

0 
30b 

0 
725 
-99 

.qq 

.qq 
-<J? 
.qq 
.C)<J 

'liO 
006 

211 

Jf)51J 

0 

2911 
1129 

0 
0 

363 

3~ 
0 

13 
33 

0 

20 
1<J 
1tl 

2'127 
2100 

1165 
0 

1C)7 
537 
n 

0 
HO 

0 
320 
-99 

-<J'I 
-9<1 
-9'1 
.Q<) 

-99 

II "ill 
01 'j 

2'1 

2C) 1 I 
() 

211117 
115 7 

0 
0 

1n 

bl 
0 
0 

2o 
0 

33 
1'l 
18 

2141 
14511 

llb7 
0 
0 

12 
0 

0 
0 
0 

55 
-<)9 

353 
70 I 

211 

21111"1 
0 

IA31 
216 

0 
0 

73 

3b 
0 
0 
0 
0 

12 
15 
Ill. 

1"1112 
391 

0 
0 
0 
0 
0 

0 
0 
0 
0 

•'l9 

•'l9 
•99 
.qq 
.qq 
.qq 

1711 
IIOh 

211 

I 7 

112C) 
0 
0 
0 

23 

1'i 
0 

0 
0 
0 

0 
() 

0 
100 
11:>2 

0 
() 

I) 

0 
0 

0 
0 
() 

0 
•99 

-99 
-<J'l 
-<J9 
-9C) 
-<J') 

61 
I 011 

?.II 

1329 
I) 

1R 
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0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

30 

(} 

0 

6116 
5111 
270 
208 
6311 

507 
326 
269 
526 
160 

ll32 
ll47 
'>15 

-'>99 
-'19'1 

.qqq 
•999 
-99Q 
-Q99 
•'IQ<j 

.qqq 
•'IQ'l 
-99'1 
-999 
.. qqq 

•9Q9 
.qqq 
•9Q9 
.. qqq 
.qqq 

422 
1'53 

13 

bill> 
lt>O 

lAUULATEO 01/02/80 AT 13:10:40 



COASTAL.- INLAND SOLAR RADIATION DIFFEHENCE 3Tunv 
HONTHLY DATA SUMMAHY 

ltlSTRUr·IE!H . PSP ## 2 ELLIS AlllP.ORT DECDIDER 197H . 
SENSITIVITY 10.99E-6 V/~/SO.M THE NO REMOVED 

UlfRGY KII.:.OJOULE3 PER SIJlJARE r1ETER 
tiUUR ENiliNG 

DATE II 5 6 7 6 ? Ill 11 12 13 111 15 t& t7 16 19 20 21 TOTAL 

1 0 0 0 0 7b 1\? 1127 11111 702 6'~0 b72 1t 0 1 699 1 7 t 0 0 0 0 4991 
2 0 0 0 0 202 UIIO 1B2 1758 t9711 1 9bll 1756 1273 70b 172 f) I) 0 0 t1 979 
3 0 0 0 0 195 761 1057 1450 15115 11199 831 . 6511 6211 107 0 0 0 0 67113 
ij 0 0 0 0 70 381}. btO t266 1701 1609 1609 t17 11 6H 155 0 0 0 0 9237 
5 0 0 0 0 15 too 15b tn 2311 35b 182 310 3112 2'i 0 0 0 0 1853 

6 0 0 0 0 t57 7111 690 t608 19b2 1985 178d 135<! 76b tA3 0 0 0 0 t11125 
7 0 0 0 0 162 b21 1220 1207 1384 17511 1286 110'l 356 97 0 0 0 0 9196 
0 0 0 0 0 135 2H 649 9bll 1219 1llb2 1 00(, 1"\113 b30 161 0 0 0 0 7319 q 0 f) 0 0 194 60"5 12'l5 1612 1734 1360 810 IH35 6:B 9t> 0 0 0 0 911112 

10 0 0 0 0 1211 72S t32'l 1791\ 20311 20117 t831 1392 799 1'1b 0 0 0 0 12273 

1 1 0 0 0 0 66 "l.l5 1197 'l17 1297 1339 110(1 9110 3bb t.8 0 0 0 0 b6b7 
t2 0 0 0 0 2ll 3213 b]<l 1396 1969 1992 1793 l.Sb3 787 197 0 0 f) 0 1052!! 
13 0 0 0 0 251 1021 1263 17211 1967 1990 1787 13b6 7911 108 0 0 0 0 12 .JS 7 
1 II 0 0 0 0 111 0115 t090 1'170 t3911 1511, 1303 1l!UO 7')5 t<lb 0 0 0 0 1000ll 
15 0 0 0 0 25U 1008 143t 17119 2001 2027 t627 1320 llllt t60 0 0 0 0 126112 

I-' 1b 0 0 0 0 152 333 523 1096 1803 1790 1b17 939 523 113 0 0 0 0 88"9 co 
t-' 11 0 0 0 0 9b t.'ib 1295 17SO 2002 202/l 1835 1406 820 217 0 0 0 0 12105 

1fJ 0 0 0 0 51.1 .ns 6511 <)81! 711} b96 1050 722 3112 13& 0 0 0 0 ')791 
1'"1 0 0 0 0 23 78 239 373 275 173 259 3&3 252 29 0 0 0 0 ?.Ob4 
~0 0 0 0 0 11 70 253 371 361 110 7 453 322 358 155 0 0 0 0 2761 

21 0 0 0 0 /'i 1 •j 0 1011 235 3'13 II? 1 6811 1077 157 2o:s 0 0 0 0 3529 
22 0 0 C) 0 1 U'~ 985 1218 tt.Bb 1945 1 'Hl1 ., 795 1 S&<l 7 fi'J 1<J3 0 0 0 0 12150 
23 0 0 0 0 121 80':i 1172 t.\62 1546 1700 133'"1 92J lito 1?.7 0 0 o· 0 9511 
211 0 0 0 0 111 2ll ll6 38 35 54 353 172 100 bll 0 0 0 0 910 
25 0 0 0 0 75 51.17 1120 1o21 1876 1952 179tl 1)95 l\28 235 0 0 0 0 11ll47 

2& 0 0 0 0 lT:s 7Lib 11 'j') 1628 1903 1939 17o8 1359 ~05 2:s2 0 0 0 0 11712 
27 0 0 0 0 52 5113 1?.31\ 1703 1 <)I\ 1 2027 1131111 1270 (d2 1h0 0 0 0 0 114Cl0 
211 ll 0 0 0 :So 2&'i 63ll <!23 Ql)<) 1061 l\25 625 ll C) II 1211 0 0 0 0 5990 
2') 0 0 0 0 75 5113 11Cl5 16110 l'l'i2 2011 1837 tll ·s 1 845 2:S2 0 0 0 0 111:\111 
:Stl 0 0 0 0 115 2911 115'5 1040 19ll?. 1416 1723 13&5 IIlii 2116 0 0 0 0 Cl3b0 

31 0 l) 0 0 7 1 3lllt H9 1630 151~ l:S&1 1590 12B 690 11 s 0 0 0 0 9288 

II( fill 0 0 0 0 1 0(} 501 tl37 12t:S 11131 11140 1301 1043 601 1 'i 'I 0 0 0 0 8635 su 0 0 0 0 6'1 302 1120 SliO 628 b23 542 3"10 216 51\ 0 I) 0 0 3471 
r1ur1 31 31 31 31 31 31 31 31 :u 31 31 :SI :S1 .H 31 31 31 31 31 

l·lfiX () 0 0 0 ?.5!1 1021 1ll31 17 1"113 20311 2047 181111 1 11"3 1 11115 21Hl 0 (I 0 0 12642 
1411-1 0 n f) 0 11 2U 1111 3A 3'.) Sll 1!\2 1 7 2 100 25 0 0 0 0 910 

TARULATEO 12/.H /79 AT 12:116:10 



COASTAL • INLAND SOLAR RADIATION UlfFERENCE STUDY 
MONTHLY O'TA SUMMARY 

Hl:lTfHH'!EIH . PSP ~' 3 CJIPE fEAR llECUIBER 1978 . 
SEtlSITIVITY 1l.Z7E·b V/YI/SO.tl TREN[o HEMIJVlO 

ENERGY KILOJOUL[S PElf SQUARE ~1ETE R 
HOUR E~lDHIG 

llATt: II 5 b 7 8 9 10 11 12 13 111 15 lb 17 18 19 20 21 TOTAL 

1 0 0 0 0 110 193 il71 H~ 385 395 1162 32R 232 l.o2 0 0 '0 0 2860 
2 0 0 0 0 I 93 . bb9 lll3 15117 1979 2:0111 1801 l3h2 707 187 0 0 0 0 116711 
3 0 0 0 0 1?0 b92 909 127~ 15'15 totS 1011o 6117 bill 1115 0 0 0 0 89116 
II 0 0 0 0 117 3bt. 586 q~n IRRI. 18'16 1723 lOo9 b05 lt15 0 0 0 0 93113 
5 0 0 0 0 110 53 91 3117 LlbS 353 lb6 o21l IU 211 0 0 0 0 226b 

b 0 0 0 0 99 '150 <}Lj'j 17~3 2009 2012 16011 I H'l 788 191 0 0 0 0 111130 
7 0 0 0 0 !55 666 1225 13~5 1292 1'909 1423 1027 11911 05 0 0 0 0 9591 
8 0 0 0 0 IIIII 33b 576 9(.8 1211 Uo1 -99 -99 -<>9 -99 0 0 0 0 •999 
q 0 0 0 0 -99 -99 ~9'1 -c;·Q 11111') 1.772 1375 701 11?.1 85 0 0 0 0 -999 

IO 0 0 0 0 8b 705 IBS liBO 2065 2117 192o 1510 ')07 268 (I 0 0 0 12769 

I 1 0 0 0 0 75 359 727 llc-7 667 998 925 o31 372 110 0 0 0 0 6191 
12 0 0 0 0 25 172 712 II (•6 19911 20511 1866 lllhb EIOR 278 0 0 0 0 10567 
13 0 0 0 0 :11 632 1239 17:.1 1999 201111 1866 11172 !Hill 21.11 0 0 0 0 122o7 
Ill 0 0 0 0 95 520 117S lu2.'5 191l3 2073 lAL13 1373 910 290 0 0 0 0 II liB 7 
15 0 0 0 0 ~91 9H 1229 172:1 200b 20114 1875 11161) <q 0 293 0 () 0 0 12670 

I-' lb 0 0 0 0 !01 31lU o05 t) ill 11139 1771 1658 11104 5112 216 0 0 0 0 91 HI co 
"V 1 7 0 0 0 0 112 o17 1262 1 7 ;"7 2055 c:tts 1911 1521 927 301 0 0 0 0 . 12520 

16 0 0 0 0 5b 112.~ 1>82 9t:5 b31 855 12117 761 II.B 152 0 0 0 0 6161 
19 0 0 0 0 18 139 310 5i2 b70 7111 599 535 Jijtj 91 0 0 0 0 ~960 

20 0 0 0 0 211 21~1l 61.12 6GI7 81113 11.56 1 o4'1 922 6511 tAl 0 {) 0 0 71116 

21 0 0 0 0 113 3111 i!l3 120 152 321 535 h76 762 321\ 0 0 0 0 3ll97 
22 () 0 0 0 Ill 57R 1223 1718 11)90 20llll 18b8 tll82 Alii 2b0 0 0 0 0 12043 
23 0 0 0 0 105 536 1050 16i:6 1769 17117 1456 1009 1153 171.1 0 0 0 0 9'119 
211 0 0 0 0 0 15 11 ~8 211 1 01 299 75 50 98 0 0 0 0 o9t 
25 0 0 0 0 37 519 I 126 16&14 196() 2011 1Rb7 1 W13 1)25 318 0 0 0 0 1190 0 

2b 0 0 0 0 711 552 11119 1 oC: 1 1'l31\ 2025 ISbA 15011 926 319 0 0 0 0 12002 
27 0 0 0 0 511 Ho 1133 17'"7 2037 2095 1681 1379 737 1 <)fl. 0· 0 0 0 11 &57 
21l 0 0 0 0 25 1 7 2 507 b2b 852 ~038 77b 'jt.f:l 391. 1 7 2' 01 0 0 0 5132 
29 0 0 0 0 o7 5~0 1162 16;-.3 19711 2053 1922 1'155 91>7 2b0· 0• 0 0 0 12181 
30 0 0 0 0 :SII .553 &76 lil:S 1013 :.6211 1592 lllb8 1387 324 ()o 0 0 0 9776 

31 0 0 0 0 bfi 251) 1170 IO~b 1767 ~1169 lb55 1269 79b 22lll 0 0 0 0 9A04 

I~E.\11 0 () 0 0 76 '•2 .5 llH 11 S2 111511 i 5511 1113b 11191\ b5ll 202 0 0 0 0 6'170 
3D 0 0 0 0 52 211 .5o9 s:;o 6110 b25 550 II I 7 261 87 0 0 0 0 3537 

ql)l1 31 .31 .H 31 30 30 :~o 30 31 31 30 30 .50 30 .H 31 31 31 29 

~IAlC 0 0 () 0 193 lJIJ IB5 lR:iO 2085 211 7 lt'126 !'iSS 9o7 .526 () 0 0 0 127o9 
~II tJ 0 0 0 0• 0 I~ 11 :1\ 24 10 I 1b8 75 50 . 2LI 0 0 0 0 b91 

TABULA lED 12/31179 AT 12:116:10 



CUASTAL • HILAilO SOLAR RADIATION DlffEHErtCE STIJDY 
tmtHIIL Y DATA SUM~IARY 

Hl:iTRUME~IT . PSP # II l'lALLACE OECHII:\ER 1<178 . 
SEIISITIVITY l0,37E•b V/W/SQ,H TREND REMOVED 

HIEHGY KILOJilULES PER SrJlJAHF. ~IETER 
HOUR EimltlG 

OATE II 5 b 7 8 9 10 1 1 12 13 111 15 16 1 7 11l 19 20 21 TOTAL 

\ 0 0 0 0 52 167 395 3711 bbb 551 906 1 21 1 6115 t5o 0 0 0 0 51113 
2 0 0 0 0 2113 1>76 1277 16118 lC)5Q 19511 1725 \270 715 11l9 0 0 0 0 11 b 11 
3 0 0 0 0 21)1 6211 10311 1378 ll1611 1381 951 lfl72 liB 118 0 0 0 0 8b5b 
II 0 0 0 0 92 509 801.1 10113 1502 1398 11171.1 <HH 59b 151 0 0 0 0 8630 
5 0. 0 0 0 19 76 85 127 2911 203 11111 Sbl bll to 0 0 0 0 1591 

b 0 0 0 0 1'10 65b 1201.1 1726 1975 1968 1763 1333 753 lbb 0 0 0 0 11 Hb 
7 0 0 0 0 155 '561 755 1123 1713 15611 111811 1161 599 113 0 0 0 0 9228 
0 0 0 0 0 b6 259 356 1119 607 1112 1 bill 1050 51.10 130 0 0 0 0 bllll2 
9 0 0 0 0 1b8 756 1321.1 lbiiO 1879 1098 b12 806 586 3b 0 0 0 0 8909 

10 0 0 0 0 149 756 13611 1808 2030 2037 1622 1385 7118 183 0 0 0 0 12322 

11 0 0 0 0 93 371 b21 87ll 157b 1631 1131 975 3b7 b9 0 0 0 0 7708 
12 0 0 0 0 Ill 277 690 1753 l'1bll 1<l71 1767 13113 75b 173 0 0 0 0 10735 
1.3 0 0 0 0 145 760 1291 17112 1954 1964 1773 1357 7711 183 0 0 0 0 11 qq 3 
\II 0 0 0 0 1211 f\113 1065 1197 1284 11175 1501> 1221 7711 187 0 0 0 0 9711 
15 0 0 I) 0 •6b& ll54 lb2l •99 •99 -99 1891.\ 1540 999 •bbb 0 0 0 0 •999 

....... 
co 16 0 0 0 0 152 2'11 5118 1107 1753 16ll2 1499 8tl7 357 Q,) 0 0 0 0 6209 w 

17 0 0 0 0 lOLl blb 12'10 17b0 1')96 2023 1629 lll09 822 215 0 0 0 0 12132 
16 0 0 0 0 62 3.110 759 992 610 722 9B 1>'}7 JIC) t5o 0 0 0 0 5570 
19 0 0 0 0 l 7 l.S6 20ll 22?. lbb 378 1106 472 2911 115 0 0 0 0 2l4b 
20 0 0 0 0 9 1.20 2115 406 530 491 377 321 llfll 158 () 0 0 0 3140 

21 0 0 0 0 &9 &9 11 f) 2&7 31.10 llb5 <H2 110 ., Q9& 21 l 0 0 0 0 4 II II 
22 0 0 I) 0 118 7~?. 1211 11J90 1933 1Q54 1770. 1360 777 1911 0 0 0 0 117H 
~3 0 0 0 0 1112 1058 1211 132'1 1635 1739 13116 1136 40'l 135 0 0 0 0 9/lQO 
211 0 0 0 0 0 25 32 17 70 209 227 206 tB 17 0 0 0 0 l05b 
25 0 0 0 0 16 55 I t 151 lb30 18117 1q3C) 1783 l 3'11 1125 2 3 t 0 0 0 0 111172 

2b 0 0 0 0 -9'1 •'19 -'}') -q<J -C)9 •99 •9'1 -99 -99 -9'} 0 0 0 0 •99q 
27 0 0 0 0 52 551 12?.8 1704 t9o4 2010 18lq 1211 b35 1bb 0 0 0 0 11340 
2A 0 0 0 0 41 2Lib &119 {1113 975 833 71.l9 Cjf\'} &21 136 0 0 0 0 bOB II 
2() 0 0 0 0 b'l 590 111H lbb9 19 30 1982 1829 llliiO 801 206 0 0 0 0 11 7 81 
30 I) 0 0 0 I Ill 2111) II\ b 1055 1350 1350 17119 1367 026 2llb 0 0 0 0 8b5J 

31 0 0 0 0 61! 23'j b27 1727 1811 17311 lll74 1.\1\0 7S9 1119 0 0 0 0 10004 

~IE All 0 0 0 0 9'j 4b6 1'127 l\Q9 1379 1373 1311 1076 t.Ol lll8 0 0 0 0 6339 so I) 0 0 0 &0 C.77 Qlj'j S75 hl.ll bl5 538 3113 222 57 0 0 0 0 Bb3 
llliH 31 31 .H 31 2'1 30 ~0 2f) 29 29 30 30 30 29 31 31 31 31 29 

t-11\X 0 0 0 I) 2<13 I Q~ili lh21 11\011 2030 2037 1890 151.l8 qqq 2llo 0 0 0 0 12322 
1·11 il 0 0 0 11 I) t!') 32 17 70 203 lllll 20b t.4 II. 0 0 0 0 105b 

T AIHJL A 1 E.D 12/.Sl/79 AT t2:1lb:l0 

" 



DATE 

1 
2 
3 
lj 

5 

6 
7 
II 
q 

10 

II 
12 
13 
lLI 
15 

lb 
17 
lA 
l<l 
20 

21 
22 
23 
211 
25 

26 
27 
211 
?.'> 
30 

31 

~1EMl 

ao 
NU~~ 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

(l 

0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

t) 
t) 
1) 
I) 

I) 

I) 

I) 

I) 
I) 

o) 

•) 

) 

;1 
[l 

0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

crASTAL • 11-LMlD SOILAR HAD!ATllHl L>!fFEREIICE STUOY 
MOtiTIIL 'f OAT A SUM~1AII Y 

INSTHUHEHT : PSP ~ 5 SLOOP POINT DECEMBER 1976 
SENSITIVITY 9.ll4E•b V/H/SO.tl TREML> REMOVED 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

7 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

-910' 
-99 
·9Q 
.9o 
.qc, 

·9CI 
lSi 
12q 
141 
tOea 

7?. 
IH 
2a 
bl 
2~ 

85 
(o] 

25 

213!> 
15 

9 

-99 
-9·~ 

-'}9 
-')q 

·<)9 

-9·J 
bb·~ 

43fl 
b55 
755 

3bb 
19fl 
1)91) 

s:n 
·o66 

1100 
659 
•142 
tno 
190 

316 
579 
132 
22 

507 

3?1) 
32b 
16S 
507 
U'l 

Ll57 

4B 
200 

211 

755 
22 

EIIERGY K.ILOJOULES PER S(llJARE ~IETER 
tiOUR ENDING 

10 11 12 13 lll 15 lb 

-9') 
•99 
•99 
-99 
.qq 

-99 
1276 

5913 
ll'l3 
1372 

II 0 II 
7~0 

1277 
13116 
1319 

5bfl 
1296 

732 
320 
5H 

11 fl 
1176 
llb3 

30 
111 3 

1330 
11117 

ll53 
1132 

1100 

400 

ll7ll 
412 

25 

l"S72 
30 

•"!9 
.oq 
-<J9 
-<:19 
.QC) 

.qq 
15::;9 

C)6o8 
732 

10£6 

1ll2 
1 Li 7 
17£7 
11111 
1735 

•99 
·99 
•99 
.C)9 
·99 

•99 
1il71 
1216 
1361 
205'l 

'loll 
2013 
1941 
2013 
1"194 

<Jbll 1511/1 
1784 2017 
10114 594 

'lt>2 b<)O 
b62 b3b 

... qq 

lbH-
1571 

313 
16211 

16?.11 
1]:)3 

6!:>3 
lb!13 
~~~q 

1259 
477 

24 

ll:l2t.o 
311 

-'l9 
1906 
1323-

Jq 
1315 

15110o 
1905 

671'> 
12.\9 
953 

fifiO 

l~L15 
560 

211 

-99 
•99 
•99 
-91) 
•99 

•9'1 
1612 
lb3b 
1861 
207ll 

960 
2013 
1983 
200', 
20?.11 

1300 
20'111 

13b 
1188 

102'1 

-9') 
2009 
l60Q 

50 
1 'Pill 

1990 
2062 

A60 
201111 
11157 

I 'lOb 

lbOb 
5llli 

211 

20711 
30 

•99 
·99 
•99 
·99 
•99 

-'19 
l'ilb 
1613 
1521 
1657 

899 
1611 
179b 
155'l 
17'1b 

17011 
1657 
1128 

llll9 
877 

-99 
. 18115 

lll75 
11lo 

10119 

182?. 
l88t. 

731:! 
1876 
l'i29 

1777 

11175 
ll82 

211 

188b 
1flo 

B27 
1112 
l 1 51 
o5'l 

1'~ 111 

b3l 
1372 
131:!5 
l't?.o 
13811 

1262 
llt2b 

70'1 
bOb 
IJI}() 

-<)'1 
1445 
11 q 3 

00 
11.152 

1WH 
1401> 

117" 
111'11 
13'>9 

11121:! 

1 L 'II 
31H 
2~) 

I Q'l 1 
110 

.qq 
-99 
-99 
•99 
•9<) 

751\ 
bb6 
bllO 
369 
81b 

':iH 
835 
327 
'3?.ll 
11119 

-<)9 
673 
llbl 

31l 
8011 

81i8 
803 
llol 
950 
673 

930 
"\6 

1/ 

-99 
-99 
-CJ9 
-'19 
-99 

lb7 
1115 
Jill 

lj9 
190 

btl 
I flo 
]911 
]Qq 
190 

Jill 
209 
too 

7& 
i Lit 

24.1 
ZS'i 
:.1111 

72 
l."l8 

276 
lb2 
toO 
Zoo 
5 ill3 

tn 
70 
2b 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

19 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
() 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

(J 

0 
51 

0 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

.0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

-999 
-999 
-999 
•999 
.,;1)99 

•999 
lOllLI 
fl52b 
fiSLil 

t2llo9 

6280 
102811 
11903 
118 7 0 
•999 

l\b03 
12191 

59110 
ll23b 
51176 

•999 
111126 
9658 

SLIS 
1 fOIJ9 

1 1 3 71 
II.HB 

11716 
11189 

A518 

8831 

fl<)lll 
30113 

23 

TAHULATEO 12/31/79 AT t2:11o:l0 



CUASTAL • INLA~O SOLAR RADIATION OIFFEREHCE STUUY 
MUNTiiLY DATA SUMIMkY 

WSTRUMEfH . PSP # 6 CLitiTnN IJECHIIIER 1971.1 . 
SEilSITIVITY ll.OOE·b V/I'I/Sfl 0 tl TREND RHIOVEO 

EfiERGY KILOJOULES PEfl S!lUAHE ~IE TER 
HOUR ENOING 

OATE 1.1 5 6 7 R 9 10 11 12 13 11.1 15 16 17 18 19 20 21 'iOTA\. 

1 0 0 0 0 55 lb3 1.115 l.lh7 592 654 1 0 1 q 12b :~ 713 176 0 0 0 0 5512 2 0 0 0 0 183 b\6 1315 2074 1691 1960 1701 129'1 71b lbO 0 0 0 0 II 71 7 3 0 0 0 0 171> 543 CJ78 nat 1708 1176 1328 1210 51.19 11 7 0 ·0 0 0 9168 
'I 0 0 0 0 69 111 b 799 1257 171'l 1071 796 757 590 1.17 0 0 0 0 7b51 ... 5 0 0 0 0 1:1 313 67 100 121) 195 257 Ll50 21 l'l 0 0 0 0 1260 
b 0 0 0 0 91 41R 7119 1505 2015 1973 1770 1361 765 19') 0 0 0 0 IOBbb 7 0 0 0 0 !Oil l.l'lO ')29 ?65 1822 18b5 lll07 1b'i tlb1 121 0 0 0 0 89')5 ll 0 0 0 0 41 1(12 Ill 4 552 1069 6112 571J 650 512 113 0 0 0 0 q9'J3 q 0 0 0 0 113 '1.~0 1003 1599 1069 372 902 ':i09 71 51 0 0 0 0 6125 10 f) 0 0 0 111 6'13 1295 1750 198? 2015 1803 1390 805 209 0 0 0 0 12060 

I I 0 0 0 0 88 29LI b10 1295 975 1322 1030 890 .. 3')9 q8 0 0 0 0 7021 12 0 0 0 0 18h 5t\9 1273 1701l 1?70 1989 1790 1397 8 \II 21;? 0 0 0 0 11928 13 0 0 0 0 201> 1007 1250 1701 l<>bb 1993 17'Hl \110"7 6lfl 212 0 0 0 0 12V:>b 111 0 0 0 0 too '114 7<111 1292 112.:! 1259 15611 11.113 831 206 0 0 0 0 9119 
15 0 0 0 0 202 1021 1629 1731 2006 2025 1822 11113 791 232 0 0 0 0 12R72 

I-' lb 0 0 0 0 I.IIJ 221 b.B lObS 1b58 1936 1599 6':i6 231 II 0 0 0 0 0 8Vj7 co 17 0 0 0 0 80 o40 1255 1720 19/5 2018 lti21 14\h 63b 231 0 0 0 0 11992 U1 
111 0 0 0 0 39 2'llj 6'.i7 9 II 9 79'i 673 7R8 5H 2118 107 0 0 0 0 5~1:13 
19 0 0 0 0 0 lib 1116 lt12 152 175 172 37A 1 I 3 til 0 0 0 0 14b0 
20 () 0 0 0 12 77 217 303 qqq 378 406 3'HI 372 lb9 0 0 0 0 26.S8 

21 0 0 0 0 0 70 221 H9 IIIQ 715 679 72A A23 237 0 0 0 0 4221> 
22 0 0 0 0 \311 Ub3 II 0'1 1bll2 1 q 111 1 '13 7 1711tl 135t! 782 20b 0 0 0 0 ll7b0 
?.3 0 0 0 0 85 796 1209 151111 1BII 1832 11179 10'>3 o02 173 0 0 0 0 10629 
2'1 0 0 I) 0 0 23 55 IOU 95 327 190 2b2 1211 btl 0 0 0 0 1?.52 25 0 0 0 0 57 522 11 .S4 lb09 1906 1959 1802 lll22 859 2b0 0 0 0 0 11530 

21> 0 0 0 0 1111 700 1129 15?7 16711 19211 1763 tHO fit! II 25H 0 0 0 0 11597 
27 0 0 0 0 52 507 II ]IJ 11>75 1957 2006 162b 13ll I 595 1B 0 0 0 0 11306 
26 () 0 0 0 32 2'j 1 123 10 ll1 lltl'i 9t!5 68b 1\99 73b 170 0 0 0 0 6768 
29 0 0 0 0 511 ':ltl.S 11b5 1M2 1930 200'> 1(\j':j -1 llll9 873 229 0 0 0 0 117 33 
30 0 0 0 0 .qq •99 ':t 71'. 1577 1613 111911 1701 1.,02 775 I 6.:S 0 0 0 0 •999 

31 0 0 0 f) 61 312 9t!l 1350 11:193 1670 lb1tl AB 218 192 0 0 0 0 Q1104 

tiE AN 0 0 0 0 tl5 /j/j'j tlll3 12lb 111011 11.10'3 121\7 1026 576 163 0 0 0 0 8392 
so 0 0 0 0 bO 271 Q \II 5bl 642 656 5511 365 270 b5 0 0 0 0 3596 

Ill Jll 31 3\ 31 31 30 .\0 31 H 31 31 31 31 31 31 31 31 31 31 30 

MAX () 0 0 0 20b 1021 1~>29 20711 2015 2025 1635 I 'IIIQ 873 260 0 () 0 0 128"/2 
filii 0 0 0 () () 23 'j'j 101) '15 I 75 172 2b2 . 21 15 0 0 0 0 1252 
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9 
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28 
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I lilt-' 

I~ A X 
tl 111 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
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0 
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0 
0 
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0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

5 

0 
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0 
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0 
0 
0 
0 

0 
0 
0 
0 
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0 
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0 
0 

Cili\STAI. • IIJLMID SOLI\R HADIATlOt.l IHFFEREflCE STIJ[·Y 
MOIITIIL Y OAT A SUMMARY 

INSTRUMENT : PSP ~ 7 O~SLOW BEACH DECE~BER 1976 
SENSITIVITY 10.17[•& V/W/SO.M TREND REMOVED 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Q 

0 
0 

:Sl 

0 
0 

1 8 

0 LIS 
() 21l::S 
() 229 
0 105 
0 20 

0 186 
0 204 
II 14 7 
0 -99 
0 -9'1 

0 . ·99 
0 -99 
(I -99 
0 1 b 1 
I) •bbb 

o· 
0 
(I 

0 
0 

0 
0 
(I 

(o 
(o 

(o 

(• 
(o 

(• 
(o 

(o 

(o 

fo 

31 

r:· 
(• 

164 
61l 
61 
21 
20 

91 
t0C) 
180 

ll3 
102 

120 
-99 

52 
llh 

56 

105 

112 
b4 
2LI 

243 
20 

ENERGY ~ILOJOULES PER SijUAR£ METER 
II OUR E '10 1 NG 

9 10 11 12 13 Ill 15 lo 

2."52 
7b7 
1:.1}5 
2b0 
175 

•/)o(ll) 

no 
SOl 
-<)9 
-·C)'} 

•<"19 
•'1? 
.q') 

781 
1015 

'4 7 C) 

761l 
'1'15 

CJI\ 
6'1 

519 
6•10 
bl5 
IB 

olS 

oSII 
-•)9 
21>0 
&b5 
2fU 

61:15 

50?. 
25'1 

?.II 

l I) 1 "i 
IH 

310 
1531 
1131 
11&0 

154 

lll78 
1425 

579 
•99 
.q'} 

-C)? 
-1)9 
•99 

1531 
1387 

605 
1'112 

766 
21}2 
299 

lbll 
1306 
1352 

16 
1217 

1231 

SH 
1280 
513 

675 

8'11l 
500 

2':i 

1531 
lll 

26A 
lll2Q 
1 5 3!'1 
1496 

21l3 

181Q 
1ot>9 

771 
•9':' 
-99 

-99 
•'lq 
.. qc;. 

1 R2r,· 
l':HC 

105/J 
18 71:· 

99f:o 
5Qf; 

3b~ 

1411 
17bt-
1 Mill 

2€ 
tol}ll 

1101; 
.q<; 
n2o 

171:10 
1.153 

11143 

120t 
ll2/: 

2') 

I Alb 
211 

430 
2020 
1577 
18tH 

222 

2020 
11176 

9b1 
•'19 
-99 

.qq 
·<"19 
·99 

20'11 
2053 

1706 
2109 

785 
491\ 
51 'j 

175 
1'Hl9 
1051 

46 
11)53 

1971 
~99 

784 
.?.035 
11105 

1 b73 

138.S 
709 

25 

ll23 
1991 
1358 
184b 

144 

19<}1 
1213 
11l68 
-99 
·99 

·99 
-99 
•99 

1758 
2074 

121.)? 
2092 

718 
257 
731 

2bll 
2007 
1430 

50 
1 q] 1 

1990 
-99 
912 

2063 
1203 

1790 

1322 
662 

25 

2092 
50 

40b 
1740 
12b2 
1701 

396 

1737 
1425 
1&27 

.. qq 

.qq 

•99 
.qq 
.qq 

11171\ 
l6b5 
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187o 
828 
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72/l 

515 
. 179tJ 

1539 
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·99 
80'1 
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1578 

159R 
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25 

1B76 
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572 
1262 

1166 
I 053 

1'10 

l2bb 
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.. Q') 

•99 
·99 

.QQ 

•99 
135'; 
1 l.?.ll 
I illS 

12111 
1426 

7i!2 
314 
860 

b7fl 
1394 
ll 92 

711 
1373 

-<19 
1307 

5'10 
1!147 
\391 

2b6 
b39 
352 
5b5 
487 

682 
51? 
-99 
•99 
•99 

•Q9 
.qq 
775 
b43 
792 

5')11 
614 
369 
222 
554 

717 
71J5 
502 

32 
801 

•99 
b33 
bllb 
877 
B2ll 

540 

561J 
205 

25 

en 
32 

1:! 7 
U2 
-<;9 
.<;Q 
.<;q 

-<)9 
-Q9 
IIH 
ltB 
i u·/ 

i20 
2011 
t02 
27 

1110 

225 
i <J II 
11..& 

71 
2?..& 

-Qq 

151.1 
·Viii 
21'5 
U1 

1~1 

226 
?:.1 

18 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

I) 
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0 
0 
0 

0 
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0 

0 
0 
0 
·0 
0 

0 

(l 

(I 
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0 
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0 
0 
0 

0 
0 
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0 
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0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

21 TOTAL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

31 

0 
0 

2988 
121'l1 

R692 
10123 
20b7 

•999 
10371 

-<}99 
-999 
•9'19 

·999 
.qqq 
·999 

11 ')83 
•'199 

ll4b3 
l2bbl 
586b 
251l2 
4299 

3500 
11986 
101161 

b03 
11 721 
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·'199 
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COilSTAL ~ ItlLAJH> SOLAR RADIATION DifFEHEtlCE STUDY 
MONTHLY DATA SUMMAHY 

INSTRIJ11ENT . NIP # 0 SLUOI' POlfH DECEI~£lER 197fl . 
SENSITIVITY 8.70E~b V/W/SO.M TREND REMOVED 

EIIERGY KILIJJOULES PER SQUARE I~ETER 
~IOlJH ENDING 

DATE q 5 b 7 8 9 10 11 12 15 11l 15 16 1 7 11\ 19 20 21 TOTAL 

1 0 0 0 0 -99 ~99 .qq ~99 ~<)9 -99 •99 -99 •99 •99 0 0 0 0 •999 
2 0 0 0 0 ~99 ~'19 ~99 ~9'l ~99 ·'19 -99 ·99 -99 ~99 0 0 0 0 •999 
3 0 0 0 0 _-99 ~99 •99 ~<)9 ~99 ~99 ~99 ~99 ~9<) ~99 0 0 0 0 •999 
/j 0 0 0 0 ~99 ~99 -9') ~99 ~')<) ~<)9 •'>9 ~99 ·'19 .qq 0 0 0 0 •999 
5 0 0 0 0 -99 ~99 -99 -99 ~qq •99 .q9 •99 •99 -99 0 0 0 0 -999 

6 0 0 0 0 -9<) ~qq •99 •99 ·'19 •9? ·99 •99 2511 1071 0 0 0 0 -999 
1 0 0 0 0 308 1367 21169 1777 132b 1o62 1901 13116 11150 0 0 0 0 0 13bllb 
8 0 0 0 0 173 201> 911 82 222 2097 21lb5 1890 1373 B6 0 0 0 0 89110 q 0 0 0 0 o10 19311 2265 130 1305 21172 2150 366 101 0 0 0 0 0 113111 

10 0 0 0 0 A22 27'12 3255 Jilb2 351l'l 35111 31l~6 32117 2600 12?.3 0 0 0 0 2111119 

11 0 0 0 0 178 0 .B 157 ll5 111 1211 211 0 0 0 0 0 0 672 
12 0 0 0 0 0 0 21.1 54b 3355 3393 3331 3115 2681 11 1>2 0 0 0 0 17fl5b 
13 0 0 0 0 1133 2598 30711 32<>3 3335 3351 3293 3107 21Jbll 11 b 7 0 0 0 0 27019 1 II 0 0 0 0 602 1oQI} :S072 21177 2522 1913 1 '12'1 2&62 2720 1169 0 0 0 0 20759 
15 0 0 0 0 11119 2/0ll 31R4 3370 311911 31490 3295 3175 2712 120?. 0 0 0 0 27815 

1-' Ill u 0 0 0 327 115 0 111<) 1978 1167 29011 2623 ton 140 0 0 0 0 101195 co 1 7 0 0 0 0 297 2'18 1 31611 3421 345'1 3425 3"Sld 3165 2n4 1252 0 0 0 0 2b71b -._j 16 0 0 0 0 0 1'10 115 306 0 24 190 62 () 62 (l 0 (I 0 A99 
1'l 0 0 0 0 0 0 u 30 0 112 0 13 0 0 0 0 0 0 65 
20 0 t) 0 0 0 h3 1>3 0 0 50 67 659 HS 119 0 0 0 0 1Hb 

21 0 0 0 0 0 169 0 -<)9 -99 ·9<) ~qq ~9') •99 1105 0 0 0 0 •999 
22 0 0 0 0 361l 2110 307q 3'10 1 3389 31l71 331b 3165 2b77 1?.53 0 0 0 o· 2b308 
23 0 I) 0 0 5.3 244') l%2 2578 18112 121l5 1109 1 '135 1>2 12 0 0 0 0 13783 
2q 0 0 0 0 0 0 B 0 0 0 0 0 0 0 0 0 0 0 B 
25 0 0 0 0 157 1675 261!1 31211 3558 3327 333'5 3136 26131 1315 0 0 0 0 211969 

2b 0 0 0 0 627 2133 2'l56 3?.71 2630 31128 3320 3151 2716 1330 0 0 0 0 2')')78 
27 0 0 0 0 111 430 2112'l 3455 31113 3550 BBU 25110 'l(,O 0 0 (} 0 0 20266. 
2A 0 0 0 0 0 0 13 38 21 30 l 7 () 113 0 o. ll 0 0 202 
?.'l 0 0 0 0 11?.0 20fl0 ?.915 3?.50 21165 3515 31ll5 3233 ?.1103 'l<)Q 0. 0 0 0 251J15 
30 0 0 I) 0 0 0 0 0 411\ 1320 22/JII 2826 zqq5 12111 0 0 0 0 10581l 

31 0 0 0 0 ll1'1 7'l'j 0 Alb 1660 3081l 2791l ?.bbb 1002 232 0 0 0 0 13t~oR 

MEIHI 0 0 0 0 312 111 q 1525 1ull7 11151 2072 2129 1904 15t15 633 0 0 0 0 14853 so ll 0 0 0 31l3 1061 I II S II 1507 11115 1qo1 1343 12fl0 11ot.. 567 0 0 0 0 10179 
NIH~ 31 31 31 31 25 25 2'l 211 21l 21l 21l 211 25 21> 31 31 31 31 24 

t'IAX 0 0 0 0 11119 27'l'2 :!2')5 3llb~ 3551l 3550 345fl :52!17 2R03 lHU 0 0 ·0 0 2fl14? 
~·JHI 0 0 0 0 0 0 0 0 0 0 0 il I) 0 () 0 0 0 .H 
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COASTAL • INLAHO SOLAR RADIATION OIFFE~ENCE SlUOY 
~IONTIILY DATA SUMMARY 

Jt;S T RUtiUH . Nlfl /HO CLltHON DECHIBEI' 1978 . 
SEHS lTIVITY 0,29[-b V/W/SQ.H TREND REMOVED 

EtiERGY KILOJOULES PER SfJUA R[ METER 
HOUR ENDING 

OAT[ " 5 b 7 0 .q 10 I 1 12 13 Ill 15 lb 1 7 18 19 20 21 TOTAL 

1 0 0 0 0 0 0 () () 0 0 12 12 0 0 II 0 0 0 24 
2 0 0 0 0 12 9.,b 2HO 30'i6 3182 3255 3030 25b1 22l"S '160 0 0 0 0 21977 
3 0 0 0 0 2b3 711 1162 16Qb 2170 b54 1123 fl80 25Q \b 0 0 0 0 8994 
II 0 0 0 0 (j 2013 52fl lOll 1'145 qqq Ul 1151 1155 2112 0 0 0 9 6536 
5 0 0 0 0 0 0 0 0 0 0 0 'II () 0 0 0 0 0 91 

0 0 0 0 0 0 2b 'H 2'148 33711 336'1 3322 :S12b 26Qb 11.160 0 0 0 0· 201132 
7 0 0 0 0 1211 oH bOb 685 21114 2921 1'll4 637 307 qfj 0 0 0 0 10069 
6 0 0 0 0 0 0 0 0 125 b5 311 Ull tlflb 78 0 0 0 0 '126 
q 0 0 0 0 0 17 13 j7 0 0 0 0 0 0 0 0 0 0 117 

10 0 0 0 0 0 212 3137 ~!121 3513 352b 31152 3?.1~ 8 2800 l'i'ili 0 0 0 0 2119 1"1 

1 1 0 0 0 0 1113 2H 82 9211 121 577 2o 243 0 0 0 0 0 0 2.Hd 
12 0 () 0 0 81 19::?7 3021 3251 33117 33611 3303 31311 2721 1475 0 0 0 0 25628 
13 0 0 0 0 277 20511 3040 32~b 33711 3371\ 3291 31111~ 2o83 1359 0 0 0 0 25694 
1<l 0 0 0 0 598 355 21b 5i,3 116 563 25:SS 30311 2765 12119 0 0 0 0 120511 
15 0 0 0 0 «>50 2552 3llj7 33% 34Q9 3468 3399 315& 2435 13Q2 0 0 0 0 27084 

I-' 16 0 0 0 0 0 0 211 •Nb 182b 2329 2177 458 () 0 0 0 0 0 7810 co 
'X) 1 7 0 0 0 0 SoO 2579 3152 33-32 3465 3482 3417 3217 280'> 15fl5 0 0 0 0 276118 

11.1 0 0 () 0 12 0 137 190 H 72 0 0 0 0 0 0 0 0 lj I~ lj 
1? 0 0 0 0 0 0 0 0 0 0 () 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 0 0 0 0 311"1 1~21 0 0 0 0 766 

21 0 0 0 0 0 0 0 0 0 2b 212 1350 2714 1576 0 0 0 0 5678 
.?2 0 0 0 0 .380 23~6 2'1<10 3220 33111 33211 32c?li 30111 2'ih8 11~57 0 0 0 0 2590b 
23 0 0 0 0 oCI 806 2353 2601 2LIIIO 2527 1651:1 11211 6311 11 7 0 0 0 0 111391 
2'~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25 0 0 0 0 121 'l-ob 'I 2657 30111 3226 3271J 3278 3135 27411 lb67 0 0 0 0 211086 

2b 0 0 0 0 180 17()6 2fl51 3133 3250 3189 31115 3CIB 21dl} ~583 0 0 0 0 211750 
27 0 0 0 0 115 111-IJ 7 297CI :nt7 311311 34011 3262 2'JIIi 7fl3 o5 0 0 0 0 212bll 
21} 0 O· 0 0 0 0 2<lo 203 177 51 .\II .HI 7!.2 0 0 0 0 0 1758 
?.9 0 0 0 0 390 l23o 2CI'l7 3226 3361 3'121 3352 31?.2 2679 1029 0 0 0 0 25773 
30 0 0 0 0 -'19 -91) -')9 1Mitl 1'1"75 30fH 3076 21\110 2H7 '.lbll 0 f) 0 (I .qqq 

31 0 0 0 0 n £12 qzq 1 1>:02 3057 21lll3 2SIIi 11£19 2b HCI 0 0 0 0 12281 

tiE All 0 0 0 0 lJI Jlj II 1305 1&37 1622 1816 l71b 1~92 l.SH 671 0 0 0 0 12659 
so 0 0 0 0 1'H e•H 1"\511 13'11 148/l 1519 1473 t:VH l20b 670 0 0 0 0 10571 

f·HJM 31 31 31 31 .)0 30 30 31 .H 31 31 H 31 31 31 31 31 31 30 

t11\)( 0 I) 0 0 6'.)0 2':-79 31fl7 31121 3513 3526 31152 321111 281)<) :oo1 0 (I 0 () 27bll8 
tHI~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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COI\STAL • INLAND SOLAR RAtiiATlUN DIFFERENCE STUDY 
MIJNTIILY DATI\ SUI-11-IAHY 

INSTRUMENT & UV "11 CLINTON DECE~RER 1'>70 
SENSITIVITY 312.10E•& V/W/SO.M TREND REMUVlD 
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ENERGY KILOJOULES PER SQUARE IIETER 
ttOUR ENDHIG 
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211 
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INTRODUCTION 

Practical utilization of solar radiation as an energy source in 

the United States requires detailed, area-specific solar insolation data. 

Development of data on the effects of mesoscale climate upon the solar 

radiation received along the coastal zone of the continental area is impor­

tant for two main reasons. Sixty percent of the nation's population live 

within 110 km of the Atlantic, Gulf, Great Lakes, and Pacific coasts. Thus, 

these coastal regions, with higher population densities, have greater energy 

requirements than do regions of equal area further inland. Also, sea breeze 

circulations which frequently develop along this coastal zone influence the 

s~atial and temporal variations in available solar energy. 

A major part of a solar resource assessment program is the development 

of a solar radiation data base over various geographic regions of the 

country. The State of North Carolina, in particular, has a strong interest 

in the use qf solar radiation as a source of energy. North Carolina has no 

significant hydro or fossil fuel reserves of its own and imports a major 

portion of its energy requirements. In response to the national search for 

alternative energy sources, the Research Triangle Institute of Research 

Triangle Park, N. C. is conducting a program to analyze the solar energy 

resources of coastal North Carolina. This program .under the sponsorship of 

the U. S. Department of Energy utilizes a one-year solar data sample to 

define the coastal-inland solar radiation difference within the state. 

The southeastern coastal plain of North Carolina is an ideal area for 

the investigation of sea breeze circulation effects on global insolation. 

Sea breezes frequently occur along the Onslow Bay coast beginning in late May 

and continuing through October. Coastal areas immediately north of Onslow 

Beach, near Morehead City and New Bern, are less suitable as study locations 

because of the complexity of their land-water interfaces. In these regions 

the sea breeze solenoid circulation is frequently poorly defined, resulting 

in sporadic areas of enhanced convergence or areas of divergence. 

192 



The sea breeze convergence zone, commonly referred to as the sea breeze 

front, associated with these solenoids fotms at the boundary between the cool 

air from the ocean and the air warmed over the land. Strong development of 

the heating differential during the day initiates the movement inland of the 

sea breeze front. Fair weather cumulus clouds, frequently accompanied by sea 

breeze cumulus clouds arranged in a cloud line positioned over the sea breeze 

frontal zone, often appear over land on sea breeze days. In general, a 

ground location experiencing a sea breeze frontal passage is initially 

covered by air mass cumulus, followed by sea breeze cumulus cloud cover, and 

eventually clearing behind the front. 

This paper attempts to describe and quantify the effects of sea breeze 

frontal passages and their associated cumulus cloud cover on the global 

insolation received along the Onslow Bay region of North Carolina. Satellite 

photographs obtained from.the National Weather Service office in Raleigh, 

N. C. and global insolation measured by Research Triangle Institute (RTI) at 

six study location sites of varying distance from the Onslow Bay coast were 

used to determine relationships of global insolation versus cloud cover for 

both air mass and sea breeze cumulus. Similar data were also used to deter­

mine the spatial and temporal effects of sea breeze frontal passages on the 

global insolation measured at study sites in the Onslow Bay region during 

selected case study days. 
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BACKGROUND INFO~~TION 

Sea Breeze Circulations 

Sea breeze circulations are most prevalent in late spring and early 

summer when land and water temperature differences are maximum; their fre­

quency decreases towards the end of the warm season as temperature differ­

ences decrease. The sea breeze operates within an area of convergence. This 

sea breeze convergence zone modeled by Pielke (1974) and Hsu (1967) moves 

inland during the day as the cooler air from the ocean is advected over the 

warmer land air (Fig. 1). Sea breeze circulations along Onslow Bay are often 

dominated by changes in the general wind pattern. Banerjee (1975) observed 

sea breezes as much as 50 km to 100 km inland from the coast during synoptic­

ally undisturbed days. Vertical extention of the sea breeze may vary from as 

little as 15 m to as much as 1400 m depending on the strength of the onshore 

flow. Maximum sea breeze flow is normally located between 30 m and 70 m 

above the ground surface (Anderson, 1974). The rate of advance of the sea 

breeze front over most coastal regions normally decreases with greater dis­

tance inland due to increased friction (hills and forests) and decreased 

velocity. Oscillatory passages of sea breeze fronts are believed to be due 

in part to the slow speeds that the fronts advance. 

The most extens~ve research done irt the field of sea breeze prediction 

and air property changes with sea breeze frontal passages for the southeast­

ern United States has been conducted by Williams (1969, 1972, 1974). 

Williams developed a prediction technique for sea breeze frontal passages 

based on data collected from portiono of coaGtal Georgia. He determined that 

temperatures are higher, relative humidity is lower, and wind speeds are less 

during the early morning hours on days dominated by sea breeze circulations. 

A sea breeze frontal passage usually results in a drop in the dry bulb 

temperature, a rise in the dewpoint temperature, an increase in relative 

humidity, and a significant shift in wind direction. Due to the variability 

in the development of a sea breeze circulation, sea breeze fronts will not 

advance to inland stations on some days, while on other days a sea breeze 
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front will form short distances onshore. Passage times of the sea breeze 

front tend to be later as distance from the coast increases. 

Cloud Cover Effect on Insolation 

Several variables influence the quantity and quality of shortwave radia­

tion reaching the earth's surface. Absorption and scattering of the solar 

beam through the gaseous composition of the atmosphere is a function of both 

hPight and time (Robinson, 1966). Depletion of the solar beam is relatively 

small through pure air but increases with the level of contamination, pollu­

L.i.uu, or turbidity, .JCE:ociated with Vi'lr1ablt! C.:Vlll.V91it::nt.s such o:J \·<ater vapu.r:, 

dust, and haze. Maritime air over the coastal stations of Onslow Bay fre­

quently has different absorption and scattering properties due to salt spray 

or maritime aerosols and multiple scattering from the sea surfaced Solar 

radiation received at sites further inland undergoes scattering from smaller 

particles. Insolation is also a function of the path length of the solar 

beam through the atmosphere, increasing with greater solar elevation. 

On the average, approximately 24 percent of the incident radiant energy 

is rPflP.cted and scattered back into space by clouds, and another 3 percent 

is lost through absorption by clouds (Sellers, 1965). Several meteorological 

factors a:r.e responsible for Llu:! specific cloud cover development ovP.r. the 

Onslow Bay coastal zone. Cumulus clouds of variable depths almost always 

form along the se~ breeze frontal convergence zone during the onshore flow of 

warm season days. Fog conditions are much more common over coastal stations 

than over sites further inland. Cyclogenesis over the Gulf Stream otten 

influences the development of increased cloudiness over the coastal zone uut 

experienced by inland locations. The effects of the cloud cover over the 

coastal zone on Lhe 1c::duction of global in&olation may he minimal for scat­

tered cumulus clouds but can be significant for thick; unbroken blankets of 

fog. 

The radiation regime of the atmosphere is determined not only by the 

quantity of cloud cover, but also by the thickness of thP. clouds and their 

distribution throughout the sky. All radiation fluxes exhibit a non-linear 

dependence on cloud cover amount, since individual clouds differ with respect 

to their thickness and height (Kasten, 1977). However, in specific quantita-
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tive intervals of cloud cover for similar cloud types, linear relationships 

have been found between total hemispheric radiation and the measured sky 

cover (Pochop, 1968), such that decreasing levels. of insolation result from 

increasing amounts of cloud cover. Other independent studies have revealed 

that reductions in insolation due to scattered cumulus clouds cannot be 

represented adequately by the traditional linear relationships developed for 

other cloud types (Kaiser, 1976 and Pyldmaa, 1964). 

The albedo of cumulus clouds depends on the thickness and form of the 

clouds and also on the solar altitude. Observations by Kondratyev (1969) 

confirmed an increase of albedo for increasing cloud thickness. This trend 

is more rapid at smaller cloud thicknesses (up to 300 m) and slows consider­

ably with increasing thickness. Albedo of high density clouds also changes 

as the cloud form fluctuates (Mironova, 1973). 

Cumulus Cloud Characteristics and Effects on Insolation 

Cumulus clouds are formed by the condensa·tion of water vapor as heated 

air from the surface rises and cools by expansion; they are clouds with 

vertical development. Base heights of cumulus clouds range anywhere from 0 

to 3 km. The tops of these clouds rise to heights less than 10 km for cumu­

lus, 10 to 14 km for cumulus congestus (growing stage), and greater than 14 

km for cumulonimbus. Cumulonimbus clouds predominate in substantial convec­

tive cloud cover, while smaller cumulus clouds predominate in lower fractions 

of sky cover (Avaste, 1964). 

Table 1. Mean albedo for various cumulus cloud types as 
determined from the brightness of cloud-cover TV pictures 

Cloud cover more than 80% of the area (from Kondratyev, 1972). 

Cloud Type 

Cumulus humilis clouds--over land 

Cumulonimbus clouds, small, cloud tops up to 6 km 

Cumulonimbus clouds, large and thick 
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29 
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Kondratyev (1972) measured the mean albedo for different types of cumu­

lus using the brightness characteristic of cloud covers displayed on tele­

vision pictures (Table 1). Albedo increases as cumulus clouds increase in 

vertical development. Albedo values for the air mass and sea breeze cumulus 

clouds developing during sea breeze circulation occurrences are similar to 

those observed for cumulus humilis and for clouds of vertical development 

midway between cumulus humilis and small cumulonimbus, respectively. 

Solar zenith angles greater than 50° enhance the coverage of the direc­

tion of sighting for cumulus clouds having considerable vertical dimensions 

(Avaste, 1964). Consequently, the duration of sunshine decreases for an 

unchanged state of cumulus cloud cover and a diminishing solar al~itude. 

Analyses conducted by Galperin (1964) showed that for Lhe sau1e alLi.Luut: of 

the sun, shape and quantity of cumulus clouds, and intensity of solar radia­

tion, there is no significant difference in tqe insolation received at vari­

ous stations. Considerable research into cloud cover effects on insolation 

has been pursued by Pyldmaa. The quantity Q*, a dimensionless value repre­

senting the ratio of the total radiation· received on a plane surfa~e to Lhe 

average diurnal fluctuation of the possible total radiation of a cloudless 

sky, was subjected to an intensive analysis. Pyldmaa determined that the 

average flux ratio Q* increases from clouds of the lower levels to clouds of 

the middle ~o.d upper levels. For cumulus cloud cover greater than two-tenths 

sky cover, the magnitude Q;'> = 1. 20-0. 08n, where n is Lhe cwuulus cloud cover 

in tenths. This linear dependence calculated by Pyldmaa is not adequate for 

cumulus clouds that change in vertical extent as a function of sky cover, a 

characteristic typically observed in sea breeze cumulus. There is no evi­

dence in the published scientific journals of any research describing the 

relationship between sea breeze cumulus cloud cover and the quantity Q'''". 
During sea breeze circulation occurrences, cumulus clouds with extensive 

vertical development frequently form in the sea breeze frontal zone of the 

Onslow Bay region of coastal North Carolina. Air mass cumulus differ from 

the above in appearance, being smaller in size and vertical extent. In 

comparison of the two types of cumulus, sea breeze cumulus cloud cover 

appears much brighter on a visual spectrum satellite photograph (reflects a 

greater percentage of incoming solar radiation) than the less vertically 

developed air mass cumulus (Fig. 2). With the aid of maximum vertical 
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Figure Z. Visual spectrum satellite photograph showing the 
difference in relative brightness between the sea 
oreeze cumulus along the sea breeze convergence 
zone and the air mass cumulus ahead of the sea 
breeze front in southeastern North Carolina. 
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development, sea breeze cumulus can transform into large and thick 

cumulonimbus with albedo values in excess of 90 percent (Fig. 3 ) . Thus, the 

type and amount of cumulus cloud cover could be variables primarily 

responsible for the differences observed in the global insolation received 

amongst coastal and inland locations during the sea breeze days. 

The foregoing review of the literature has summarized the effects of air 

mass cumulus cloud cover on global insolation. However, at the present time, 

no studies were found that determined the effects of sea breeze cumulus cloud 

cover on global insolation. Since coastal areas a re frequently influenced by 

the sea breeze cumulus associatPrl with sea breeze circulations, resenrch wns 

necessary to describe this mesoscale effect on the incident solar radiation 

of these areas. This paper evaluates the effects of sea breeze frontal 

passages on global insolation, the effects of sea breeze cumulus cloud cover 

on global insolation, and . the difference in effects of a i r mass and sea 

breeze cumulus on the global insolation measured during sea breeze days jn 

the Onslow Bay region. 
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Figure 3. Time series of visual spectrum satellite photographs showing the 
development of thunderstorms (cumulonimbus) at the confluence of the 
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METHODS AND MATERIALS 

The Onslow Bay Region 

Land adjacent to Onslow Bay is similar in topography and climate t o 

other locations along North Carolina's coastal plain. The area's elevation 

is quite low, averaging 30 m of rise for the first 100 km from the coast. 

Major land use is primarily focused on timber and agricultural production. 

Centers of population are relatively small and sparsely distributed. The 

southeast facing coastline of the study location is very uniform, broken 

infrequently by small inlets separating the coastal islands. 

In the summer months, the entire coastal plains region of North Carolina 

is warm, with little variation of average temperature between locations. An 

average July temperature ·of 27° C is typical of the Onslow Bay area. The 

cooling effect of the summer sea breezes is well illustrated by the differ­

ences in temperature between Wilmington and Raleigh, N. C. (Carney, 1955). 

At Wilmington the temperature reaches 32° C on an average of only 24 days a 

year, while inland at Raleigh 32° C temperatures occur 41 days a year on the 

average. 

Prevailing wiuJs in the study locat1on are ±rom the northeast from 

November through February, while they come from the southwest from March 

through August. The greatest frequency of high winds occur during midwinter. 

Lighter winds are more common during the summf'r months when sea breeze circu­

lations frequently develop. Sea breeze solenoid circulations are nearly an 

every day occurrence along the Onslow Bay coast during the warm season. The 

inland boundary of this circulation frequently extends gn~atf'r t.h:=tn 50 km 

from the shore, dependent upon thr 1 Rnrl - sea temperatun:: Jiffereuce awl Lhe 

magnitude and direction of the synoptic winds. 

The greatest amount of rainfall occurs in the summer months, averaging 

73 em during the warm season. Most of this warm season rainfall romPs 

principally from thundershowers. Rainfall from this highly devel oped cumulus 

convection is usually short in duration, but often heavy and unevenly distri­

buted. Thundershowers occur about 1 out of 3 days from June through August 

during the late afternoon hours. Thus the effect of clouds ass ociated with 

202 

• 



warm season rainfall on the solar radiation received in this area is inter­

mittent and of short duration. 

Winter rainfall is ordinarily associated with large, slow-moving, low 

pressure systems. This precipitation, averaging 58 em annually, is of the 

slow, steady type, generally lasting 1 or 2 days. Unlike the summer thunder­

showers, winter showers often occur in the early morning hours. The effect 

of cloud cover associated with winter precipitation on the solar radiation 

received in the Onslow Bay region is more frequent and of longer duration. 

Description of Study Sites 

Selection of the study site locations in the Onslow Bay region was made 

by Dr. Walter D. Bach of RTI after a detailed inspection of the area. Sites 

were distributed so that ~n analysis of the coastal-inland solar radiation 

gradient would be possible (Fig. 4). Three stations along the coast were 

under the influence of sea breeze circulations on nearly all synoptically 

undisturbed days during the summer months. Two other stations were located a 

sufficient distance from the coast so that sea breeze circulation occurrences 

were less frequent than along the immediate coastal region. A sixth site was 

located approximately 100 km from the Atlantic Ocean, where the effects of 

sea breeze circulations were nonexistent. Among these six sites two were 

chosen as primary measurement stations and the others as secondary measure­

ment stations. A summary of Bach's description of egch of these study sites 

follows. 

At the two primary sites, one on the Onslow Bay coast and another, 

approximately 100 km from the ocean, measurements of global, direct, and 

ultraviolet radiation were recorded. Both installations also had a mechani­

cal weather station to continuously monitor the daily wind, temperature, and 

rainfall. The primary inland station was located on the Horticultural Crops 

Research Station of the North Carolina Department of Agriculture near 

Clinton, N. C. This site had excellent exposure in all directions. The 

tallest trees are approximately 15 m high and 150 m to the south-southeast of 

the site. The coastal primary site was located approximately 5 km from the 

ocean at Sloop Point, beside an unpaved road separating adjacent cornfields. 
' . 

This station had an excellent view of the horizon in all directions. The 
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corn crop, which never grew more than 1 m high, did not interfere with the 

instrument exposure. The coastal station was positioned inland from the 

shore to minimize the accumulation of salt spray on the solar radiation 

equipment. 

Four secondary sites were selected to assess the spatial variability of 

the solar radiation in the Onslow Bay area. Only the global insolation was 

monitored at these sites. The Onslow Beach site was located at the sewage 

treatment plant as part of the U. S. Marine Corps Camp LeJeune base. This 

site, located only 100 m northwest of the Atlantic Ocean, had excellent 

expqsure to the horizon in all directions. Another secondary coastal site 

was located on the deck of a moored barge of a marine laboratory at the Cape 

Fear Technical Institute, adjacent to downtown Wilmington, N. C. To the east 

and southeast two buildings extend approximately 10° above the horizon. 

There were no obstructions to the horizon in the remaining quadrants of the 

Cape Fear station. Natural oscillations of the barge have small periods and 

do not affect hourly average values. The two remaining secondary sites were 

located midway between the coastal and inland stations. One of these 

stations was located atop the one story terminal building of the Henderson 

Airport, Wallace, N. C. The site, located approximately 57 km from the 

ocean, had an unobstructed view of the sky in all but the northern quadrant, 

where a utility pole was located. The other secondary site was located 20 m 

from the end of the Ellis Airport runway, approximately 40 km from the Onslow 

Bay coastline. The horizon was obscured in all directions by a pine stand. 

However, the stand height was not more than 10 m and the trees were no closer 

than 800 m in any direction. 

Global Insolation Measurements 

Global insolation was measured at each of the six study location sites 

using Eppley precision spectral pyranometers and Eppley Model 411-6140 inte­

grator/printers. The radiation detectors operate as differential thermopiles 

with blackened hot-junction receivers and wire-wound reference coils kept at 

approximate ambient air temperature. Each instrument was calibrated against 

a standard and all individual sensitivities were determined before the field 

study. A prefield check of all the instruments and recorders was conducted 
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at RTI. Electronic signals from the detecting units were passed through the 

integrators which provided hourly values printed out on paper tape. 

Study site attendants performed daily inspections of all the instru­

ments, and recorded weather information and any instrument problems. The 

outer glass hemisphere of each radiation instrument was cleaned daily. 

Printouts of the hourly integrated values were collected daily and mailed to 

RTI. Qualified personnel made quality assurance field checks on each instru­

ment similar to the intercomparisons made in the prefield checkout at RTI. 

When pyranometers became unreliable or inoperative, they.were replaced by 

working spare units. 

Hourly integrated values of global insolation were entered on disk at 

RTI's computing facilities. These energy counts were converted to units of 

KJ/M2 using the instrument's sensitivity value. After the storage of the 

global insolation values onto disk, they were easily accessible for data 

analyses. Missing global insolation data were given specific identification 

on the disks. Some of the causes of missing data at particular sites were: 

(1) power failures, (2) instrument failures, (3) quality assurance field 

checks underway, (4) exhaustion of paper tape in printers, or 5) data was 

lost by site attendants. Global insolation values were also validated before 

using them in study analyses. Anomalies in the rlRta wPrP identified by 

visually examining the outputs of the time series of insolation data. Date 

and time of unusual patterns of insolation were identified and checked 

against the original energy counts on paper tape. Spurious signals producing 

nighttime energy counts were also identified, and such trends were removed 

from the data. 

Determination of Cloud Cover Amount 

At the present time there are two basic methods of determining cloud 

cover--ground or satellite observations. Ground based observations provide 

measurements of relative cloud amount determined by means of projecting thP 

clouds onto an imaginary hemisphere, the center of which is an observer on 

the earth's surface. Satellite photographs can be used to measure near 

absolute cloud cover amounts determined by means of projecting the clouds 

onto a horizontal surface. The differences between these two methods are 
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attributed to projection problems by ground base observers, where the sides 

of clouds are viewed and included in the estimates of total cloud cover. 

Satellite photographs were chosen as the sole basis in determining cloud 

cover amount over the study location sites in order to avoid the effect of 

cumulus cloud vertical extent present in ground base measurements. Visual 

spectrum satellite photographs of the study location are produced every 30 

minutes by the Geostationary Operational Environmental Satellite (GOES). 

Timanovskya (1964) analyzed the steady state nature and optimum period of 

observation for cumulus clouds. Results from this analysis verify that a 

point of cumulus cloud cover in summer is usually preserved at a constant 

value for one to two hours. Thus, it was assumed that cloud cover observa­

tions taken at 30 minute intervals along with corresponding hourly integrated 

global insolation measurements would represent an adequate sampling frequency 

for the development of relationships between cumulus cloud cover and the 

·associated global radiation received at each of the six study location sites. 

Cloud amount measurements, using three different sizes of cloud field 

areas, were evaluated on four sea breeze case study days. Two of the cloud 

field areas were circular, having radii of 10 and 20 km respectively. The 

third area was a 40 km wide quadrilateral. All three areas were centered 

over each of the study site locations. Correlation coefficients for each 

group of measured cloud amounts and corresponding Q·k' s were calculated for 

both sea breeze and air mass cumulus type cloudiness. As indicated in the 

Results section, correlation coefficients for sea breeze cumulus decreased 

significantly from the smallPr 10 km radius areas to the quadrilateral sam­

pling areas. Just the opposite trend occurred for the air mass cumulus cloud 

measurements. To provide adequate cloud measurements for both the air mass 

and sea breeze cumulus types, intermediate size circular cloud fields with 20 

km radii above the observation points were used to determine cloud amount, as 

previously recommended by Avaste (1964). Measurements of the percentage 

cloud cover over each of the study sites were made using a transparency 

placed over the visual spectrum satellite photographs. This transparency 

includes reference points for positioning, observation points marking loca­

tions for each of the·study sites, and 20 km radius circles centered on each 

of the observation points. Within these circles, visual estimates of cloud 

amount in tenths of sky cover for both sea breeze and air mass cumulus were 
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made from each satellite photograph. Hourly cloud cover data were calculated 

by averaging cloud amounts measured from two 30 minute satellite photographs 

taken during a particular hour. 

Determination of Cloud Type 

Visible spectrum statellite photographs with slightly less than 1 km 

resolution were used to measure both cloud amount and cloud type over each of 

the study location sites. Usually cumulus convection over land appears as a 

cellular pattern consisting of cumulus humilis and more vertically developed 

cumulus congestus. Air mass and sea breeze cumulus were classified on the 

basis of their vertical extent as determined by their relative brightness 

and, in some cases, the size of their shadows. Sea breeze cumulus cloud 

cover appears on satellite photographs as cloud lines positioned along the 

sea breeze front some distance from the coast and accompani P.rl hy ;'I t.ypic<1lly 

cloud-free area along the coastline and extending offshore. The air mass 

cumulus clouds develop inland of the sea breeze front and have lower relative 

brightness. 

Sea Breeze Case Study Days 

Daily weather maps published by NOAA were used in the first step of 

determination of sea breeze circulation days. Surface weather maps and 

station weather for the East Coast at 0700 EST were a·nalyzed for all rlflys 

bcpnning with April 1, 1973. TlH:!se wealhe.r maps were used solely as indi.c:a­

tors uf synoptically disturbed days. Synoptic disturban~es over the study 

location tend to mask or impede the development of a sea breeze circulation. 

All days in wb.;j,cp CGld or w.1rm fronts pn:.:.c:rl t.hl" :<~tudy lc·c~ti•:.n we:Le elirui­

nated from possible sea breeze case study days. 

The second step in the sea breeze case study rlay selection process 

required the use of temperature and wind data. Surface weather observations 

recorded along the coast of North Carolina and at inland airfields within the 

study location were compiled and checked for evidence of two sea breeze 

frontal passage prediction factors. Possible sea breeze solenoids require 

that: (1) The dry bulb temperature over the land rises at least 4°C above 
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the average sea surface temperature (Table 2); and (2) the prevailing wind at 

mid-morning across the study locations blows in an offshore direction with a 

magnitude sufficiently light to allow a sea breeze front to move against it 

(Table 3). 

The third criterion used in the sea breeze case study day selection 

process was evidence of sea breeze cumulus on the visual spectrum satellite 

photographs. Days in which synoptic cloudiness dominated the sky above the 

study location were immediately eliminated from consideration. Case study 

days were then selected from the remaining days which showed evidence of sea 

breeze cumulus and sea breeze frontal cloud lines. These cloud lines posi­

tioned along the sea breeze front will frequently parallel the coastline. A 

total of 32 case study days from May through September were selected using 

the previously described methods. The following analyses on these 32 ~ase 

study days focu~ on the effects that sea breeze frontal passages and associ­

ated sea breeze cumulus have on the global insolation of the Onslow Bay 

region. 



Table 2. Land temperatures required for a sea breeze front along the 
North Carolina coast south of·Hatteras (Williams, 1974) 

Month Dates Temperature (OC) 

January 1-10 14 
11-20 12 
21-31 11 

February 1-10 11 
11-20 11 
21-29 l:L 

March 1-10 13 
11-2.0 15 
21-29 17 

April 1-10 18 
11-20 19 
21-30 21 

May 1-10 22 
ll-20 23 
21-31 24 

June 1-10 26 
11-20 27 
21-30 28 

July 1-10 28 
11-20 29 
:n-31 29 

August 1-10 29 
11-20 29 
21-31 LlJ 

September 1-10 29 
11-20 28 
21-30 27 

October 1-10 26 
11-20 25 
21-31 24 

November 1-10 22 
11-20 21 
21-30 19 

December 1-10 18 
ll-20 ll 
21-31 16 
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Table 3. Land to sea and sea to land wind directions along 
the Atlantic Coast (Williams, 1974) 

Portion of coast 

North Carolina north of Hatteras 

North Carolina south of Hatteras 
and South Carolina 

Georgia 

Florida southward to Palm Beach 
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Land to sea 

NW,W,SW,S 

NNE,N,NW,W,WSW 

N ,NW, W ,SW 

N'iv, w, sw, s 

Sea to land 

N,NE,E,SE 

ENE,E,SE,S,SSW 

NE,E,SE,S 

N,NE,E,SE 



RESULTS AND DISCUSSION 

Sea Breeze Frontal Passages 

Visual spectrum satellite photographs of the study location for all case 

study days were used to determine the time of passage of a sea breeze front 

over each of the six sites. Time of passage is defined as that time when the 

seaward edge of the sea breeze cumulus cloud line passes over the site and a 

clearing trend develops. In later analyses, sites located seaward with 

respect to the position of sea breeze frontal zone development were classi­

fied as coastal sites. Sites experiencing a sea breeze frontal passage at 

any time during a case study day were classified as frontal. Sites not 

affected by a sea breeze frontal passage for a particular case study day due 

to their distance inland from the coast were classified as inland. 

Table 4 summarizes the sea breeze frontal passage times and number of 

occurrences for all six study location sites and all sea breeze case study 

days. Sea breeze fronts formed inland of the three coastal sites (Onslow 

Beach, Sloop Point, and Cape Fear) on one-quarter to one-th1rd at the sea 

breeze days examined. These three coastal sites experienced the most sea 

breeze frontal passages during the period of 1100 to 1400 EST. Sites located 

further inland (Ellis and Wallace) experienced fewer passages, most occurring 

between the hours of 1400 to 1800 EST. The Clinton station never experienced 

a sea breeze frontal passage during the 32 days studied because of its 

greater distance from the coast. 

The meau Limes of sea breeze frontal passage in the Onslow Bay region 

are shown on figure 5. The average time of a sea breeze frontal passage 

increases with distance from the Atlantic Ocean. The horizontal distance 

separating the isochrones also increases with distance inland from the coast. 

Mean time of sea breeze frontal passage increases from 1200 EST at Sloop '~ 

Point and Onslow Beach, 1300 EST at Cape Fear Tech, 1500 EST at Ellis, to 11 
1530 EST at the Wallace station. 

The maximum number of sea breeze frontal passages occurred within a 10 

km wide area approximately 20 km from the coast (Fig. 6). Fewer passages 
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Figure 5. Mean isochrones (EST) of sea breeze frontal passages in the Onslow 
Bay region determined from 32 sea breeze case study days during the 
months of May through September 1978. 
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Figure 6. Isopleths of sea breeze frontal passages in the Onslow Bay study 
location determined from 32 sea bt·eeze case study days during the 
months of May through September 1973. 



Table 4. Sea breeze frontal passage times and number of occurrences 
for sir study location sites ordered in increasing distance 

from the Onslow Bay coast 

Site Location 

Passage Time (1) (2) (3) (4) (5) (6) 

Coastal 12 11 8 0 0 0 

0600-1100 EST 7 7 3 0 0 0 

1100-1400 11 13 16 6 3 0 

1400-1800 2 1 5 15 12 0 

Inland 0 0 0 11 17 32 

Study location sites are: (1) Onslow Beach, (2) Sloop Point, (3) Cape Fear, 
(4) Ellis, (5) Wallace, and (6) Clinton 

occurred closer to the coast due to occasional sea breeze fronts forming 

short distances inland from the coastline. Sea breeze fronts passed over the 

Cape Fear Tech station on 24 of the 32 days studied. Passages occurred on 21 

days at Sloop Point and Ellis, 20 days at Onslow Beach, and 15 days at 

Wallace, N. C. 

Earliest, mean, and latest times of sea breeze frontal passage all 

increased with distance inland (Fig. 7). Greatest separation between earli­

est and latest times of sea breeze frontal passage occurred at the Cape Fear 

Tech. The Ellis station experienced the most consistent times of sea breeze 

frontal passage of all the study location sites. The earliest passage time 

over Ellis was 1200 EST and the latest occurred at 1630 EST. 

Sampling Area Size 

The sampling area surrounding each of the study location sites for all 

cloud cover observations is a critical factor that determines the accuracy of 

any derived relationship between cloud cover and Q*. Data of cloud cover and 

global insolation for four case study days during the month of June were 

initially analyzed using two different sampling area sizes (Fig. 8 ,and 9). 

Linear regressions of Q* versus percent of clear sky were developed for air 

mass and sea breeze cumulus cloud cover and for both sampling area sizes· 

(Fig. 10 thr~ugh 13). 
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Figure 10. Scatter diagram and linear regression line for Q* 
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Figure 11. Scatter diagram and linear regression line for Q* versus 
percent of clear sky under sea breeze cumulus cloud cover 
measured with 40 km wide quadrilateral areas over the Onslow 
Bay study location. 
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Figure 12. Scatter diagram and linear regression line for Q* 
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over the Onslow Bay study location. 
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-, Measured sea breeze cumulus cloud covers using a 10 km radius sampling 

area fit a linear regression line with a correlation coeffici~nt of 0.7762. 

For the same cloud type, but using a 40 km wide quadrilateral area, ·thE;! 

linear regression line has a correlation coefficient of 0.3775. The use of a 

smaller sampling area gives better estimates of the effects of sea breeze 

cumulus cloud cover on the value of Q* In contrast, air mass cumulus cloud 

covers measured with a 10 km radius sampling area are fit poorly by a linear 

regression line having a correlation coefficient of 0.3173. However, the 

correlation coefficient of the linear regression fit using the quadrilateral 

sampling area increased to 0.6772. Based on the magnitude of correlation 

coefficients, the use of a larger sampling area gives better estimates of the 

effect of air mass cumulus cloud cover on the global insolation received in 

the Onslow Bay region. 

Air mass cumulus convection represents a larger scale (synoptic) than 

the smaller (mesoscale) sea breeze cumulus convection zone. Since neither 

small sampling areas for air mass cumulus nor larger sampling areas for sea 

breeze cumulus are adequate for measuring cumulus cloud amounts, a sampling 

area size in the midrange between the two areas previously discussed was 

determined. A 20 km radius circle was finally chosen as an adequate sampling 

area size for measurement of both types of cumulus cloud cover in the Onslow 

Bay Region (Fig. 14). This sampling area size was specifically recommended 

by Avaste (1964). Linear regressions performed on tne cumulus cloud cover 

measured with 20 km radius circles versus Q1': produced correlation coeffici­

ents of 0.542 for sea breeze cumulus and 0.636 for air mass cumulus (Fig. 15 

and 16). Correlation coefficients for air mass cumulus cloud cover versus Q~': 

increase in magnitude with increasing sampling area size. Magnitudes of 

correlation coefficients for the cloud cover versus Q* relationship decrease 

as the sampling area size for sea breeze cumulus is increased. 

Solar Elevation Effect 

To analyze the solar elevation effect on global insolation under cumulus 

cloud cover, all measured global insolation values were converted to a dimen­

sionless quantity Q*. The quantity .Qi: is the ratio of the measured global 

insolation Q for a particular day and hour to the monthly maximum global 

insolation Q0 for the study location. Q0 was calculated by averaging the. 

223 



~rc 
: OUIIHuol 

v 
IIALEIGN 

!S., 
; 

(:) 

. >!" 1'05" ; ~1rj~ 
! 0 ' 

0 ' <0 

~· 
~ ' 

! ? . ~ ' 
I 

. : 
·~:::.~ ~ ~ p. 

!'~0:;;:/: 
I ' W\CE, ~~ 

.....___... 
I 
I 
I 

3CAI.! 

~------~~~------~100~ 

7'6' 

Figure 14. Circular areas with 20 km radii used to determine both air 
mass and sea breeze cumulus cloud cover over the six study 
sites in the Onslow Bay region. 
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Figure 15. Scatter diagram and linear regression line for Q* versus 
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cover measured with 20 km radius·circular areas over 
the Onslow Bay study location. 
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Figure 16. Scatter diagram and linear regression line for Q* 
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maximum measured global insolation of all six study location sites for a 

particular month and hour. 

Scatter diagrams of solar elevation versus Q* for the Onslow Bay study 

location show that the solar elevation effect on relative amount of shortwave 

radiation received at the ground surface through cumulus cloud cover is 

almost negligible for both sea breeze and air mass cumulus (Fig. 17 and 18). 

These plots reveal no evidence of solar elevation effect for angles greater 

than 40°. On the average, for any given amount of sea breeze or air mass 

cumulus cloud cover, the decrease in Q;': values for solar. eleva ton angles less 

than 40° is less than 10 percent. Therefore, solar elevation is not a major 

influence on differences in Q;': for the same cloud cover type and amount. 

Further analyses on the global insolation received under similar cloud types 

and amounts will not be significantly influenced by solar elevation since 

~nly a small number of th~ data used fall into the lower solar elevation 

range. 

Cumulus Cloud Cover and Global Insolation 

The dimensionless ratio Q* of measured to maximum global insolation is 

nearly a linear function of cloud cover for air mass cumulus cloud amounts up 

to SO percent of total sky covered. For air mass cumulus cloud cover greater 

than SO percent, the rate of decrease in the magnitude of Q* increases slowly 

with rising cloud cover amount. The vertical extent of air mass cumulus 

clouds observed over the Onslow Bay region did not change significantly for 

cloud amounts up to SO percent. As air mass cumulus cloud amounts increased 

from SO percent, the clouds also increased in thickness and corresponding 

values of Q·k decreased at an increasing rate. Values of Q;': range from 0. 93 

for scattered air mass cumulus, to approximately 0.62 for up to 90 percent 

sky cover (Fig. 19). 

The trendline for sea breeze cumulus cloud cover versus Q;': reveals 

changes in the effect of cloud amount on Q* as cloud amount increases (Fig. 

20). Small variations in values of Q* result from increases in sea breeze 

cumulus up to 20 percent sky cover. A considerable fraction of the global 

radiation received at the Onslow Bay study sites and influenced by scattered 
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sea breeze cumulus cloudiness consisted of reflected radiation from the sides 

of these relatively thick clouds. ·Values of Q* greater than 0.95 were 

received at sites influenced by scattered sea breeze cumulus cloud. cover. 

The magnitude of Q* decreased significantly for fractions of sky cover 

greater than 20 percent as the vertical extent of the sea breeze cumulus 

increased. Values of Q1" dropped below 0. 60 for locations beneath a 90 

percent sea breeze cumulus cloud cover. 

The difference between the effects of air mass and sea breeze cumulus on 

the global radiation received at the Onslow Bay region is directly related to 

the vertical extent of each of these cloud types. Sea breeze cumulus clouds 

reduce a greater amount of global radiation than do air mass cumulus clouds 

due to their larger relative vertical extent. 

Mean Effect of Cloud Cover and Time of Day 

The quantity Q* is a function of the cloud amount present but is also 

dependent on the diurnal variations in cloud thickness and solar elevation 

angles. As a consequence of the complex diurnal effects of cloud cover on 

the magnitude of Q*, no attempt was made to relate quantity of cumulus cloud 

cover to corresponding values of Q* using linear or nonlinear models. 

Instead, values of the mean Q1'~ for both sea breeze and air mass cumulus 

clouds and for specific intervals of cloud amount were calculated from 

observations made during sea breeze days in the Onslow Bay region. 

The value of Q1'~ associated with a constant amount of sea breeze cumulus 

cloud cover decreases with time of day for three-tenths or less sky covered 

(Fig. 21). Increasing thickness of individual clouds in the sea breeze 

convergence zone with time of day resulted in a reduction of Q1'' over the 

Onslow Bay region trom 0.896 in the morning hours ~6 0.763 during the late 

afternoon hours for a constant 1 to 2 tenths sky cover. Air mass cumulus 

clouds exhibit a much smaller diurnal increase in vertical extent for small, 

coristant cloud amount£. The diurnal change in solar elevation ~nelP ~lnng 

with a small increase in cloud thickness for constant amounts of air mass 

cumulus cloud cover influence the corresponding diurnal change in the magni­

tude of Q1'' (Fig. 22). Maximum values of Q1" for given air mass cumulus cloud 

cover amounts were obtained during the midday hours of the sea breeze case 
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study days. For a constant cloud amount ranging from 1 to 5 tenths sky 

cover, magnitudes of q~·~ consistently decreased from the midday, to morning, 

and finally to late afternoon hours. Midday values of q~·~ were greater than 

at other times of the day because the reduction of global radiation by the 

sides of clouds is minimal with large solar elevation angles. Q* is consis­

tently less under similar air mass cumulus cloud amounts during the late 

afternoon hours than during the morning hours as a consequence of the minor 

influence of diurnal increases in cloud thickness. 

A significant number of cloud cover observations taken during the late 

afternoon period made it possible to analyze and compare the quantity Q* for 

both sea breeze and air mass cumulus. Values of Q* corresponding to specific 

amounts of sea breeze cumulus were consistently smaller than values of Q* 
existing under the same amount of air mass cumulus (Fig. 23). The decrease 

in Q* with increasing amounts of either air mass or sea breeze cumulus cloud 

cover observed in the Onslow Bay region is noticeably less than that observed 

by Pyldmaa. Pyldmaa suggests that Q* is linearly dependent upon the quantity 

of cumulus cloud cover. He obtained Q* values· of 0.98 and 0.64 for corre­

sponding cumulus cloud amounts of 3 tenths and 7 tenths, respectively. For 

equal cloud cover amounts, air mass cumulus reduced q~·~ from 0. 77 4 to 0. 638 

and sea breeze cumulus reduced q~·~ from 0.748 to 0.618. Pyldmaa's estimate of 

the Q* versus cumulus cloud amount relationship probably differs from the one 

found in the Onslow Bay region because of dissimilar times of observations 

and differences in the specific types of cumulus clouds under analysis. The 

difference in Q* for the two types of cumulus clouds observed in the Onslow 

Bay region during the late afternoon hours corresponds directly to the 

difference in cloud thickness between the shallow air mass cumulus and the 

more vertically developed sea breeze cumulus. 

Temporal Effect of Sea Breeze Frontal Passage 

Passage of a sea breeze front is usually accompanied by a marked 

decrease in cloud cover and an increase in Q* over study location sites 

behind the passing front. This change in Q* is dependent upon the amount of 

cloud cover ahead of the front, the time of passage, and the orientation of 

the sea breeze convergence zone paralleling the coast. Cloud amount and 
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global insolation measurements taken at all the study location sites in the 

Onslow Bay region were grouped together according to whether or not a sea 

breeze front had passed a particular location and also according to the hour 

which the observation was made. Hourly mean values of Qi• were calculated for 

sites ahead and behind the sea breeze front between the hours of 0900 and 

1800 EST (Fig. 24). Study location sites behind the sea breeze front consis­

tently exhibit larger 6* values than for sites ahead of the front observed 

during the same hour of the day. 6* values observed ahead of the front range 

from 0.883 in the morning to 0.622 in the late afternoon: Values of 6* 
behind the sea breeze front range from 0.923 at 1000 EST to 0.699 at 1800 

EST. 

The difference between 6~·· values ahead and behind the sea breeze front 

increases with time of day after the midday period. This spatial difference 

in 6* increases from 0.043 at 1400 EST to 0.105 at 1700 EST. A major influ­

ence on this noticeable temporal increase in the difference of 6~·· values 

ahead and behind the sea breeze front is the significant increase of cumulus 

cloud cover amount and cloud thickness of individual sea breeze cumulus. 

Values of 6* received at stations ahead of the sea breeze front diminish with 

time after solar noon as a consequence of this strong cumulus convection. 

Values of 6* for locations behind the front also experience a decrease in 

magnitude from solar noon on, but this trend is likely a function of the 

position of the individual sites with respect to the sea breeze front and 

also a function of the solar elevation. Given these assumptions, 6* will 

decrease for sites along east coasts close to and behind the coastal edge of 

a sea breeze frontal zone as the solar elevation of the afternoon sun dimin-

ishes. For sites located along west coasts under similar sea breeze condi­

tions, a decrease in 6* for locations close to the coastal edge of the 

frontal zone is unlikely since cumulus clouds ahead of the front would not 

obstruct the direct radiation from an afternoon sun. Cumulus clouds in the 

sea breeze frontal zone could in fact increase ~* values of sites for the 

latter situation during late afternoon hours resulting from their high 

albedo. 

Total daily global radiation received at any study location site is also 

a function of the sea breeze frontal passage time. Observations of frontal 

passages for all sites and case study days were grouped into three major 
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categories: (1) The front forms inland with respect to the site (coastal), 

(2) the frontal passage over the ~ite occurs .during daylight hours (frontal), 

and (3) the front's location is coastal with respect to the site for the 

duration of daylight hours (inland). The mean of the daily global insolation 

measured at all sites for these three classifications was calculated for the 

months of June and July (Table 5). 

Sites not experiencing a sea breeze frontal passage because of their 

coastal location had the highest mean daily global insolation values, 

followed in decreasing magnitude by sites experiencing a frontal passage and, 

finally, inland sites not experiencing a sea breeze frontal passage. This 

gradient of mean daily global insolation occurs for both the months analyzed. 

Total global insolation received at coastal locations in the Onslow Bay 

region exceeded values measured at inland sites an average of 10.3 percent 

during the month of June ~nd 9.8. percent in July, 1978. The results of this 

analysis suggest that the daily global radiation received at any study 

location site will, on the average, decrease with increasing delay of the sea 

breeze frontal passage. Since sea breeze frontal passages usually occur 

later in the day for locations further inland from the coast, daily global 

insolation will decrease with increasing distance from the Onslow Bay coast 

on synoptically undisturbed days dominated by sea breeze solenoids and 

associated cloudiness. 

Month 

June 

July 

Table 5. Mean daily global insolation for coastal, frontal, 
artd inland siLe classification3. 

Site Classification Mean Global Insolation (KJ/M 2 /day) 

Coastal 28264 
Frontal 26056 
In~ and 25632 

Coastal 27240 
Frontal 25940 
Inland 24802 

Trends for Horizontal Gradients of Global Insolation 

Sea breeze study location sites were separated according to the time of 

the sea breeze frontal passage. The classifications used are similar to 

Lhu~e Jebcrlbed in the prcviouc analysii. Coast~l sit~s are defiqed as 
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locations which experienced a frontal passage before 1100 EST. This classi­

fication would also include sites not experiencing a sea breeze frontal 

passage because of their close proximity to the coast. Frontal sites experi­

enced a sea breeze frontal passage after 1100 EST. Sea breeze fronts did not 

pass over locations classified as inland sites. 

A subset of the sea breeze case study days was chosen to include all 

days for which coastal, frontal, and inland sites exist. For each of these 

select days the mean global insolation of three time periods was calculated 

for each of the thr~P Rite classification~j derived from measu~ed values 

obtained from all six study location sites. Values df ~lnhRl insolation for 

the three site classifications were then summarizerl in the form of trend 

lines. The inland site classification was used as a reference for the global 

insolation values. The mean global insolation value for frontal sites was 

considered significantly ~igher or lower in magnitu~e than the. reference 

value using a threshold of ± 5 percent. The mean global insolation for 

coasLal s1tes was defined as significantly greater in magnitude than for 

frontal sites if their difference exceeded a threshold of 5 percent. Given 

the defined threshold values, there are nine possible trend representations 

(Fig. 2S). 

Fourteen days were selected for this trend analysis. A summary of. the 

trend analysis results is shown in Table 6. The major trend occurring rl11~ing 

the period from 0600-1100 EST was I, indicating an insignificant difference 

in mean global insolation amongst the three site classifications for sea 

breeze days. Trend classification I's dominance decays during thP midday 

period as trend VI increases in frequency. B~twPPn the hour~ of 1100 and 

Table 6. Number of ·days represented by particular horizontal erR0ients 
of global insolation for morning, midday, and late afternoon periods 

Trend Representations 

HOURS (EST) I II III IV v VI VII VIII IX Total 

0600-1100 8 2 0 1 0 3 0 0 0 14 

1100-1400 4 1 1 l 0 6 0 0 0 13 

1400-1800 1 4 1 3 0 4 0 1 0 14 

Total 13 7 2 5 0 13 0 1 0 41 
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1400 EST frontal sites received significantly lower levels of global insola­

tion than either coastal or inland sites on 6 of the 14 days studied result­

ing from increased cloud cover with greater vertical extent along the sea 

breeze convergence zone. Trend classifications II, IV, and VI dominate 

during the late afternoon hours. Trends II and VI occurring in the late 

afternoon represent cases when the sea breeze front passes frontal sites 

relatively late in the day. Trend II will most likely occur when the sea 

breeze cumulus convection along the front is not maximally developed. Trend 

VI will occur when sea breeze cumulus along the front are more vertically 

developed than the air mass cumulus above inland sites. A positive global 

inoolation horizont~l grArliP.nt from the inland reference is represented by 

trend IV. This trend develops between the hours of 1400 and 1800 EST on 

those days when a sea breeze front has passed a majority of the frontal 

sites. The frontal cloudiness, however, remains close enough to these loca­

tions to reduce their global insolation values under lower solar elevation 

angles. 

Effect of Cloud Cover Ahead of Sea Breeze Front 

The variation in amount of cumulus cloud cover ahead of the sea breeze 

front is a major factor contributing to the differences in global insolaLion 

ahead of and behind the front. A relationship was determined between the 

amount of cumulus cloud cover ahead of the sea breeze front and the calculat­

ed value of Qi•. No discrimination was made between the air mass and sea 

breeze cumulus cloud types for this particular analysis. QA ueLeL·uliueJ fi·om 

all clear sky observations behind the front was used as a reference value for 

analyzing the effect of increased cloud cover ahead of the sea breeze front 

on Qi• 

The effect of a sea breeze frontal passage on the change in Q* received 

at sites in the Onslow Bay region increases as the amount of cumulus cloud 

cover increases (Fig. 26). On days when little or no cloudiness forms ahead 

of the sea breeze front, the change in Q..,., at locations after a sea breeze 

frontal passages is small. A change in Q* from 0.859 to 0.924 was observed 

for sites experiencing a sea breeze frontal passage with two-tenths cumulus 

cloud cover ahead of the front. When the cumulus cloud cover ahead of the 

242 



\ 
I 

N 
+:> 
w 

1.0 

0.8 

0.6 

* 10 

0.4 

0.2 

CLOUD COVER (tenths) 

Figure 26. Relationship between the mean global insolation ratio and the cloud amount 
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sea breeze front increased to six-tenths, an increase in G* of 34.1 percent 

was observed at locations in the Onslow Bay area experiencing a sea breeze 

frontal passage. In general, the ratio of G* at locations ahead of and 

behind a sea breeze front rose significantly as the amount of cumulus cloud 

cover ahead of the front decreased. 
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SUMtUffiY AND CONCLUSIONS 

Distinct differences in the physical characteristics of sea breeze and 

air mass cumulus clouds influence the spatial variation in global insolation 

values measured within the Onslow Bay region. Sea breeze cumulus clouds 

located along the sea breeze convergence zone exhibit greater horizontal and 

vertical development than do the air mass cumulus clouds that form beyond 

this zone. Global insolation, or more specifically, the normalized insola­

tion Q•':- is more significantly reduced· at locations under sea breeze cumulus 

than air mass cumulus for any specific cloud amount. The reduction of global 

insolation by sea breeze cumulus cloud cover exceeds the reduction attributed 

to air mass cumulus by as much as 5 percent in the Onslow Bay region. Q~·, is 

a nonlinear function of cumulus cloud amount; its value is also a function .of 

the changing cloud vertical extent with increa.sing cloud amounts. The 

diurnal changes in calculated Q* values for specific amounts of sea breeze 

cumulus cloud cover is also related to the increase of the cloud's vertical 

extent with time of day. Increasing thickness of sea breeze cumulus for a 

constant cloud amount of' 1 to 2 tenths decreased the quantity of Q* by 14.8 

percent between the hours of 0900 and 1800 EST. 

The clearing effect produced after the passage of a sea breeze front in 

t.h~ Or1slow Bay area is unquestionably reflected in the increase of Q·;, values 

behind the front. The absolute change in Q* following a frontal passage is 

determined by the amount and type of cumulus cloud cover that develops ahead 

of the sea breeze front. Q;'< values increased by 34. 1 percent after a sea 

breeze frontal passage at locations under the influence of 6 tenths cumulus 

cloud cover before the passage. Average summer values of daily global 

insolation were reduced significantly (up to 10.3 percent) with an increasing 

delay of the sea breeze frontal passage over the Onslow Bay region. For most 

of the sea breeze case study days there were only minor differences (less 

than 5 percent) in the global insolation values amongst sites of unequal 

distance from the sea breezP. front before the hour of 1100 EST. Later in the 

day, as the sea breeze front moves inland and c:onvective type cloudiness 
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increases, coastal-inland global insolation differences exceeding 10 percent 

frequently develop during sea breeze circulation days. Frontal stations 

received in excess of 5 percent less global radiation than was received at 

either coastal or inland sites between the hours of 1100 and 1400 EST on over 

a third of the sea breeze days studied. After 1400 EST values of global 

insolation measured at coastal and frontal stations in the Onslow Bay region 

were significantly higher (in excess of 5 percent) than those measured at 

inland sites on sea breeze case study days. 

More detail.~rl investigations of the s~a bree~e frontal passage and sea 

breeze cumulu~ cloud effects on global insolat-ion will. require several years. 

of data aquisitiuu auc..l a signif1cant increase in the number of measuring 

sites to insure a sufficient number of observations required for many of the 

desired analyses. Increased resolution and magnification of the satellite 

photographs in both the v~sible and infrared s~ectrum will improve the accu­

racy and precision of any analysis incorporating variables such as cumulus 

cloud cover amount or cumulus cloud vertical extent. The relationships 

developed between sea breeze frontal passages and the values of global 

insolation or Q* for the Onslow Bay region can be applied equally well to 

other regions along the southeastern coast of the United States having 

similar mesoscale climates. Further research investigating the effects ·of 

sea breeze circulations upon global insolation i.n coastal regions, where 

orographic features have major influences on the mesoclimate, will becom~ 

increasingly urgent as this country depends more heavily upon solar radiation 

as a source of energy. 
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