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SUMMARY 

Summarized cumulative hourly meteorological data for 20 11 new 11 sites 
selected in early 1980 as part of the expanded candidate site program are 
presented. The reporting period is July 1980 through September 1982. The 
data collection program at some individual sites may not span this entire 
period, but will be contained within the reporting period. The purpose of 
providing the summarized data is to document the data collection program and 
to provide data that could be considered representative of longer-term 
meteorological conditions at each site. For each site, data are given in 
eight tables and in a topographic map showing the approximated location of 
the meteorological tower and turbine, if applicable. Use of the information 
from these tables, along with information about specific wind turbines, 
should allow the user to estimate the potential for longer-term average wind 
energy production at each site. 

Two appendices of other data are provided. Appendix A contains summa
rized data collected at 11 new 11 and 11 0riginal 11 sites during the period January 
1982 through September 1982. Appendix B contains cumulative summarized data 
for those 11 original 11 sites selected in 1976 with data collection programs 
continuing into 1982. 
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INTRODUCTION 

This report presents summarized hourly meteorological data for sites 
selected in early 1980 as part of the expanded candidate site program. They 
are listed in Table 1 and geographically located in Figure 1. The summaries 
are for the entire data collection program at each site, and ranged from 12 
to 27 months in length. Summaries for the period January 1982 through 
September 1982 are provided in Appendix A. Other summarized data for these 
sites are available from the 1981 annual data report (Sandusky et al. 1982a). 

The data were collected from sensors at three levels on a meteorological 
tower. The data were recorded digitally at the site on a data cassette 
recording system with an instantaneous sample of data recorded every two 
minutes. At five of the sites (Big Sable Point, Michigan; Finley, North 
Dakota; Livingston, Montana; Minot, North Dakota; and San Gorgonio Pass, 
California) the cassette recording system was supplemented with a Remote 
Telephone Dial-Up System (RTDS). This system electronically averaged all 
meteorological parameters over each hour and continually stored the last 32 
hours of data. This information was retrieved via telephone dial-up through 
a computer system. If data from the cassette recording system wasn•t avail
able because of data logger failure, hourly data from the RTDS was substituted 
into the data base. The maximum amount of data used from the RTDS was four 
months for any one site (Big Sable Point). This occurred during the last 
part of the measurement program. 

Other sites that were part of the Candidate Site Program were those 
chosen in the spring of 1976 by the Department of Energy (then known as the 
Energy Research and Development Administration) to receive meteorological 
measuring equipment. Summarized data for these 11 0riginal 11 sites are available 
in a series of annual data reports (Sandusky and Renn~ 198la, 198lb; and 
Sandusky et al. 1982a) and a cumulative data report through December 1981 
(Sandusky et al. 1982b). For those 11 0rigina1•• sites with data collection 
programs continuing into 1982, cumulative data reports are provided in 
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TABLE 1. Site Identification and Location 

Identifi- Date Total 
cation Collection Months Elevation 

Site Code Began of Data Latitude Longitude (meters) 

Big Sable Point, MI SP 1/7/81 21 44°03'N 86°31 •w 179 
Bridger Butte, WY WY 9/10/80 25 4l 0 l7'N l10°29'W 2292 
Cape Blanco, OR CB 11/5/80 12 42°50'N 124°3l'W 30 
Diablo Dam, WA DO 12/2/80 19 48°43'N 97°52'W 500 
Finley, NO NO 10/18/80 24 47°31 'N 97°52'W 472 
Fort Sill , OK OK 9/17/80 16 34°39'N 98°27'W 366 
Goodnoe Hi 11 s, WA WA 7/17/80 22 45°45'N 120°30'W 805 
Ilio Point, Molokai, HI IP 1/29/81 17 21°l3'N 157°l5'W 61 

N Kahua Ranch, Hawaii, HI KR 2/7/81 13 20°07'N 155°47'W 1030 
Kahuku MOD-OA, Oahu, HI KU 9/25/80 22 21°42'N 157°60'W 108 
Livingston, MT MT 9/9/80 25 45°40'N ll0°30'W 1420 
Meade, KS MK 7/25/80 27 37°l8'N 1 00°19'W 756 
Minot, NO MR 10/15/80 24 48°00'N 101°l8'W 675 
Nantucket Island, MA Nl 11/24/80 14 41°l5'N 70°00'W 12 
Provincetown, MA PT 1 /15/81 20 42°03'N 70°l2'W 10 
Romero Overlook, CA RO 10/7/80 24 37°04'N 12Pl3'W 458 
San Augustin Pass, NM EP ll/5/80 23 32°26'N 106°33'W 1805 
Stratton Mountain, VT VT 1 /15/81 12 43°05'N 72°50'W 1183 
Tucumcari, NM TU 11/8/80 22 35°l0'N 103°50'W 1354 
We 11 s, NV NV 10/8/80 15 41°02'N l14°34'W 2268 



w 

FINLEY AIR FORCE 
STATION 

I 

• MEDICINE BOW 
---'-----'QKINGSLEY DAM 

I----~ 

• MEADE 

AMARILLO 

0 • FT. SILL 

, .-0 ~KAHUKU HILLS 

•1uo PT 
~AHUA RANCH 

A ACTIVE TURBINE SITES 

• ACTIVE CANDIDATE SITES 

0 DECOMMISSIONED CANDIDATE SITES 

FIGURE 1. Candidate and Wind Turbine Generator Installation Sites 



Appendix B with data reports for the period January 1982 through September 
1982 contained in Appendix A. 

The heights of the sensors at each site are given in Table 2. In that 
table and in the later summary tables, the upper sensor is noted by the 
letter "A", the mid-level is noted by the letter "B", and the lower sensor is 
noted by the letter "C". The sensor levels \'/ere chosen to correspond to the 
height of the upper blade tip, hub, and lower blade tip of MOD-OA turbines or 

·MOD-2 turbines (Goodnoe Hills, Washington). 

Tables 3, 4 and 5 provide an all-site summary of data recovery rates and 
wind speed characteristics for each sensor level for the data collection 
program at each site. Data under the column "Maximum11 represent maximum 
hourly average values during the data collection program. Data under the 
column 11 Power 11 represent the available power calculated from the wind data. 

The data for each site are presented in summary tables; the format of 
these tables is described in the next section. Information in the summary 
tables is provided on data recovery rates, available power, maximum values 
observed, annual mean values, diurnal mean values, frequency distribution of 
wind speed, wind speed persistence and power law exponent as a function of 
wind direction. 

The information from the summary tables combined with information about 
specific wind turbines should allow the user to estimate the potential for 
wind energy production at each site. 

It should be noted that data are checked for reasonableness prior to 
being summarized. The data have not been statistically evaluated or compared 
to data collected at nearby sites. Thus, the summarized data that are pre
sented in this report are intended to provide information on the general 
climatology of the site and to provide information for an initial evaluation 
of wind turbine performance at the site. 
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TABLE 2. Sensor Heights 

C-Lower B-Middle A-Upper 
Site Location Level(a) Level(a) Level(a) 

Big Sable Point, MI 9. 1 30.0 45.7 
Bridger Butte, WY 9. 1 30.0 45.7 
Cape Blanco, OR 9. 1 30.0 45.7 
Diablo Dam, WA 9. 1 30.0 45.7 
Finley, NO 9. 1 30.0 45.7 
Fort Si 11 , OK 9. 1 30.0 45.7 
Goodnoe Hills, WA 15.2 60.9 105.1 
Ilia Point, Molokai, HI 9. 1 30.0 45.7 
Kahua Ranch, Hawaii, HI 9. 1 30.0 45.7 
Kahuku Hills, Oahu, HI 9. 1 30.0 45.7 
Livingston, MT 9. 1 30.0 45.7 
Meade, KS 9. 1 30.0 45.7 
Minot, NO 9. 1 30.0 45.7 
Nantucket Island, MA 9. 1 30.0 45.7 
Provincetown, MA 9. 1 30.0 42.7 
Romero Overlook, CA 9. 1 30.0 45.7 
San Augustin Pass, NM 9.1 30.0 45.7 
Stratton Mountain, VT 9. 1 30.0 45.7 
Tucumcari, NM 9.1 30.0 45.7 
We 11 s, NV 9. 1 30.0 45.7 

(a) Meters above ground level 
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TABLE 3. Summary of Hourly Data for the Site Data 
Collection Programs at the Lower Level 

Sensor % Sample (m/s) Power Wind SEeed 
Site Code Level Recovery Mean Max. Watts/W~ 

SP 9.1 53.7 5.7 18.5 

WY 9.1 82.6 7.0 25.7 

CB 9.1 74.6 4.7 16.7 
DD(a) 9.1 73.7 1.7 8.1 

NO 9.1 79.5 6.1 21.6 

OK 9.1 38.6 5.6 21.3 

WA {1) 15.2 52.1 5.4 23.6 

IP 9.1 30.4 7.3 17.2 

KR 9.1 35.7 8.6 27.3 

KU {0) 9.1 42.7 7.6 23.7 

MT 9.1 76.4 6.8 26.5 

MK 9.1 76.7 5.7 19.8 
MR 9.1 82.8 6.5 20.4 

NI 9.1 61.2 6.2 22.1 

PT 9.1 29.4 4.5 20.6 

RO 9.1 86.3 4.8 15.6 

EP 9.1 64.2 7.6 30.1 

VT 9.1 29.5 6.2 19.4 
TU 9.1 68.9 6.4 22.5 
NV 9.1 68.6 6.8 24.6 

(a) Sensor is within a dense forest canopy and is not representa
tive of open terrain conditions. 

{0) MOD-OA Turbine Site 
{1) MOD-2 Turbine Site 
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210.82 
371 .99 
128.05 

5·. 77 
235.03 
212.69 
174.31 
369.67 
733.22 
465.67 
457.81 
214.60 
271.89 
359.64 
109.77 
126.86 
508.47 
215.86 
254.92 
304.51 



TABLE 4. Summary of Hourly Data for the Site Data 
Collection Program at the Middle Level 

Sensor % Sample Wind SEeed (m/s) 
Site Code Level Recoveri: Mean Max. 

SP 30.0 66.3 7.0 24.3 

WY 30.0 82.0 8.2 28.0 

CB 30.0 77.3 6.1 23.9 
DD(a) 30.0 67.3 3.7 15.9 

NO 30.0 71.3 7.7 23.8 

OK 30.0 51.5 6.6 22.4 

WA (1) 60.9 50.2 6.7 29.5 

IP 30.0 22.3 8.1 16.0 

KR 30.0 33.0 9.2 33.2 

KU (O) 30.0 42.7 8.0 22.7 

MT 30.0 74.2 7.8 29.8 

MK 30.0 64.0 7.1 24.2 

MR 30.0 85.3 7.8 23.2 

NI 30.0 32.8 8.1 26.9 

PT 30.0 49.6 7.5 22.6 

RO 30.0 88.9 5.3 16.4 

EP 30.0 60.6 8.1 33.3 

VT 30.0 9.5 9.4 29.9 

TU 30.0 57.7 7.6 24.8 

NV 30.0 85.3 7.2 24.3 

(a) Sensor is within a dense forest canopy and is not repre
sentative of open terrain conditions. 

(0) MOD-OA Turbine Site 
(1) MOD-2 Turbine Site 
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Power 
Watts/M2 

382.53 
542.74 
260.57 

78.49 

450.61 
316.78 

341 . 21 

489.20 
974.43 
539.36 

671 .65 

363.18 
439.69 

631.75 
441.70 

165.60 
569.73 
856.08 

403.98 
338.10 



TABLE 5. Summary of Hourly Data for the Site Data 
Collection Program at the Upper Level 

Sensor 
Site Code Level 

SP 45.7 

WY 45.7 
CB 45.7 

DD 45.7 

NO 45.7 
OK 45.7 
WA (1) 105.1 

IP 45.7 
KR 45.7 
KU (0) 45.7 
MT 45.7 

MK 45.7 
MR 45.7 
NI 45.7 
PT 42.7 

RO 45.7 
EP 45.7 
VT 45.7 
TU 45.7 
NV 45.7 

(0) MOD-OA Turbine Site 
(1) MOD-2 Turbine Site 

% Sample 
Recover~ 

62.8 
82.0 
68.6 
83.0 
77.5 
48.0 
52.9 
25.8 
28.5 
36.1 
71.0 
69.4 
84.8 
71.8 
43.5 
88.9 
64.1 
20.1 
57.2 
85.8 
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Wind Seeed (m/s) 
Mean Max. 

8.6 25.5 
8.4 29.8 
7.9 25.6 
5.1 18.7 
9.1 24.5 
9.3 25.8 
7.1 30.7 

10.9 19.9 
11.3 27.5 
8.1 23.5 
8.4 33.1 
8.3 24.6 
8.4 23.4 
9.1 28.1 
9.8 26.3 
6.4 22.2 
9.3 33.1 

11.4 30.4 
8.6 25.6 
7.8 24.6 

Power 
Watts/M2 

592.88 
589.39 
450.99 
160.19 
738.18 
706.82 
403.43 

1032.77 
1528.71 
567.59 
794.89 
484.74 
533.58 
698.11 
769.18 
266.99 
759.02 

1306.27 
518.59 
409.41 



The recovery rates for all sensor levels for the sites in Hawaii and 
Vermont were lower than what is normally considered acceptable. These sites 
were located in remote areas and were affected by an extremely hostile 
environment of salt spray and moisture (Hawaii) or severe icing (Vermont) 
that affected the operation of sensors and data logger. However, the esti
mated available wind power at these sites is consistent with values estimated 
in the national wind energy resource assessment (Elliott and Barchet·l981). 

The candidate site meteorological data acquisition program was completed 
as of September 30, 1982. Most of the equipment that was in the field at 
that time was turned over to the participating utilities for their own use. 
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1982 DATA 

Summarized meteorological data collected at operational sites during the 
period January 1982 through September 1982 are provided in Appendix A. 
Annual data reports for sites operational in previous years are reported 
elsewhere (Sandusky and Renn~ 198la, 198lb; and Sandusky et al. 1982a). 

CUMULATIVE SUMMARY FOR THE "ORIGINAL" SITES 

Cumulative data summaries for those "original" sites that had ongoing 
measurement programs in 1982 are provided in Appendix B. Data are provided 
for Block Island, Rhode Island; Clayton, New Mexico; Culebra, Puerto Rico; 
Huron, South Dakota; Montauk, New York; and San Gorgonio, California. 
Cumulative summaries for data collected at the "original" sites through 
December 1981 are provided elsewhere (Sandusky et al. 1982b). 
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SUMMARY TABLES 

Summarized hourly data for each site are presented in eight tables. The 
hourly data are obtained by averaging the 2-min instantaneous data or the 
RTDS data that are routinely collected at the site. A valid hourly value was 
calculated from at least 10 valid 2-min values acquired during the hour. 

Discussion of data represented in each table and the method of calcula
tion is given below. The notation 11 W/S 11 refers to wind speed, which is 
reported in meters per second. The notation 11 W/D 11 refers to wind direction, 
which is reported in degrees. Information on site elevation is reported in 
meters. 

A value reported as -999.99 indicates missing data. At several sites no 
mid-level sensors exist. This condition is noted at the bottom of Table 1 .3. 
The values for the mid-level wind speed in Table 1.3 under the column 11 0ther 
Levels 11 are therefore indicated as missing, -999.99. If no mid-level sensors 
exist, the values reported for Level Bin Tables 1 .4, 1.5, and 1.6 are zero. 
Also, no information for Level B is provided in Tables 1.1 and 1 .2. 

TITLE AND FUNCTION 

Table 1.1 

Sensor Performance. Sensor performance identifies the percentage of 
time the recording system was operating and the percentage of time acceptable 
data were acquired by the meteorological sensors. The values given under the 
label 11 % On-Line 11 are obtained by dividing the total number of data scans 
collected by the total possible number of data scans. The values given under 
the label 11 % Recovered .. are obtained by dividing the total number of accept
able data scans collected by the total possible number of data scans. 

13 



Table 1.2 

Annual Means and Available Power. This table provides the mean wind 
speed, wind direction, and available power from the wind for each available 
sensor during the reporting period. The value for wind direction indicates 
the direction from which the wind blows with 0° and 360° being true north, 
90° being east, 180° being south, and 270° being west. Thus, a mean wind 
direction of 220° indicates winds that blow primarily from the southwest. 
This represents the 11 resultant 11 wind direction at the site. The available 
wind power is given in units of Watts per square meter. These values for 
each sensor level are computed by the following relationship: 

n 

1 "" 3 p = 2n P i-J Vi 
i=l 

where: 

P = average power (Watts/m2) 
p =density of air at each sensor level (kg/m3), a constant value 

v. =the wind speed (in m/s) at the ith observation time 
1 
n =number of valid wind speed observations in the averaging 

period. 

The air density was computed by adjusting the air density at sea level, 
1.225 kg/m3, for the elevation of the site (in meters). A standard atmo
sphere density profile was then assumed to estimate air density at the height 
of the sensor above ground level. In all cases the air density was less than 
air density at sea level. 

Table 1.3 

Maximum Wind Speed. The highest calculated hourly value for each 
available sensor level is given along with date and time of occurrence. For 
this maximum hourly wind speed value, the mean hourly wind direction is given 
along with the hourly wind speeds that occurred at other levels. 

14 



Table 1.4 

Wind Speed and Direction Versus Time-of-Day. Mean hourly wind speed and 
direction values are reported for each hour of the day for the reporting 
period. Data reported for each hour represent the average of all hourly 
values calculated for that hour. Data are provided for each level of instru
mentation. If the site has no sensor at the mid-level (B), the values for 
wind speed and wind direction are reported as 0.0. 

Table 1.5 

Frequency Distribution of Wind Speed. For each sensor level, the total 
number of observations and percentage of occurrences are given for a number 
of classes of wind speed. The first class, 0.0 to 0.5, represents winds from 
0.0 up to and including 0.5 m/s. For the rest of the classes, except the 
last, the number under the 11 Count 11 column indicates the number of occurrences 
of hourly wind speeds greater than the lower limit and less than or equal to 
the upper limit. Thus, the class 0.5 to 1.0 indicates the condition 0.5 < 

wind speed (m/s) s 1 .0. The recovery rate, in percent, for each wind speed 
sensor is given at the bottom of the table. If no mid-level sensor is 
available, all values under Level B and the recovery rate for Level B will be 
0 or 0.0. 

Table 1.6 

Cumulative Frequency Distribution of Wind Speed. Both the cumulative 
number of observations and percentage of cumulative frequency distribution of 
hourly wind speed values are given for various wind speed intervals. The 
value of 2.0 under the column 11 Wind Speed 11 represents wind speed occurrences 
up to and including 2.0 m/s. The corresponding number of cumulative hourly 
wind speed values is noted under the column 11 CFD 11 for each sensor level. If 
the site has no mid-level sensor, the values for Level B under the columns 
11 CFD(ABS) 11 and 11 CFD(%) 11 will be 0 and 0.0, respectively. 
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Table 1.7 

Wind Speed Persistence Frequency. Information presented in this table 
indicates the length of time the wind speed at the upper sensor level (A) 
occurs within a specified wind speed interval. For example, if in the 
11 Hours 11 row of 2.0 and under the wind speed column of 4 to 5 m/s a value of 3 
was reported, this indicates that during the reporting period there were 
three occurrences of wind speed between 4 and 5 m/s that lasted for two 
hours. 

Table 1.8 

Power Law Exponent. A power 1 aw exponent, expressed as 11 ALPHA, 11 betwet~n 

sensor levels is computed as indicated in the notes at the bottom of the 
table for each hour of data. These values are summed according to the wind 
direction occurring at the upper sensor level. After all data have been 
analyzed for the reporting period, mean values of 11 ALPHA 11 are computed 
according to the total number of values of 11 ALPHA 11 summed for each 
directional sector. The purpose of this type of data representation is to 
investigate how the topographical features surrounding the site may influenc:e 
general wind flow characteristics. 

The value under the column ALPHA (A, B, C) represents a best fit of thE! 
values for ALPHA {A, B), ALPHA {B,C), and ALPHA (A, C). These values are 
only computed for sites with three levels of sensors. If the site has two 
levels of instrumentation, i.e., no Level B sensor, no best fit value will be 
calculated and information on ALPHA will be found under the column 11 ALPHA {11, 

C). 

The percentage of occurrence of wind direction for each sensor is also 
given in this table. That information is provided under the columns 11 %A 11

, 

11 %6 11
, 

11 %C 11 for the upper, mid-, and lower sensor levels, respectively. 
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SITE ID: SP 
SITE LOCATION: BIG SABLE PT., MI. 
DATA JANUARY 1981 THROUGH SEPTEMBER 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 15312 

SENSOR % ON-LINE % RECOVERED 
------ -------------------------
WS(A) 87.7 62.8 
WD(A) 87.7 64.7 

WS(B) 87.7 66.3 
WD(B) 87.7 66.7 

WS (C) 87.7 53.7 
WD(C) 87.7 66.3 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(B) 30.0 
(C) 9.1 

1. 3 MAXIMUZ.l WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(B) 30.0 

(C) 9.1 

NOTES: 

WIND 
SPEED 

25.5 

24.3 

18.5 

1. SITE ELEVATION: 

MEAN 
ws 

WIND 
DIR. 

329.1 

152.1 

145.8 

8.6 
7.0 
5.7 

MEAN POWER 
WD WATTS/M * *2 

220.3 
182.4 
197.3 

DATE 

01/04/82 

05/20/82 

05/20/82 

592.88 
382.53 
210.82 

TIME OTHER LEVELS 

16:00 (B) 23.2 
(C)-999.9 

11:00 (A)-999.9 
(C) 18.5 

10:00 (A)-999.9 
(B) 23.9 

179 METERS ABOVE SEA LEVEL. 
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SITE ID: SP 
SITE LOCATION: BIG SABLE PT., MI. 
DATA JANUARY 1981 THROUGH SEPTEMBER 1982 

-------------------------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 
-------------------------------------------

LEVEL A LEVEL B LEVEL c 
TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 8.6 11 8. 0 6.9 128.6 5.4 143.6 
01 : 0 0 8.6 111 • 0 6.9 127.2 5.4 144.7 
02:00 8.6 113.0 6.9 127.7 5.5 147.3 
03:00 8.5 118.8 6.9 132.3 5.5 150.6 
04:00 8.5 123.9 6.9 132.6 5.5 14 8 .o 
05:00 8.4 121.3 6.8 132.0 5.3 148.7 
06:00 8.3 124.3 6.7 125.7 5.4 147.4 
07:00 8.4 141.2 6.8 134.2 5.5 160.2 
08:00 8.3 14 9. 6 6.8 145.4 5.6 175.4 
09:00 8.3 175.4 6.9 175.8 5.8 198.9 
10:00 8.4 219.8 7.0 208.2 5.9 219.7 
11:00 8.6 244.6 7.2 230.3 6.0 233.0 
12:00 8.7 251.2 7.2 24 3. 1 6.0 237.1 
13:00 8.9 257.7 7.3 252.6 6.0 242.7 
14:00 8.9 267.7 7.4 260.3 6. 1 246.7 
15:00 8.9 26 9.1 7.4 260.5 6.2 245.7 
16:00 8.8 26 8 .o 7.4 263.2 6.2 245.5 
17:00 8.7 268.3 7.2 262.8 6.0 242.7 
18:00 8.8 259.3 7.2 245.7 5.9 236.3 
19:00 8.7 246.0 7. 1 194.1 5.8 220.0 
20:00 8.7 202.4 7.0 153.2 5.6 191.8 
21:00 8.7 130.3 7o0 124.0 5.4 152.8 
22:00 8.6 111 • 6 6.9 121.7 5.5 141.8 
23:00 8.7 11 9. 6 6.9 128.7 5.4 148.0 

------------------------------------------------------------
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SITE ID: SP 
SITE LOCATION: BIG SABLE PT., MI. 
DATA JANUARY 1981 THROUGH SEPTEMBER 1982 

------------------------------------
1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 

---------------------------------------
0.0- 0.5 0 o.o 0 o.o 0 o.o 
0.5- 1.0 25 0.3 17 0.2 49 0.6 
1. 0- 1.5 56 0.6 51 0.5 179 2.2 
1.5- 2.0 49 0.5 132 1.3 340 4. 1 
2.0- 2.5 109 1.1 270 2.7 489 6.0 
2.5- 3.0 142 1 • 5 356 3.5 504 6. 1 
3.0- 3.5 193 2.0 554 5.5 546 6.6 
3.5- 4.0 220 2.3 619 6 • 1 543 6.6 
4.0- 4.5 231 2.4 699 6.9 611 7-4 
4.5- 5.0 291 3.0 743 7.3 540 6.6 
5.0- 5.5 382 4.0 676 6.7 561 6.8 
5.5- 6.0 399 4. 1 616 6. 1 524 6.4 
6.0- 6.5 604 6.3 56 4 5.6 486 5.9 
6.5- 7.0 798 8.3 519 5. 1 448 5.5 
7.0- 7.5 669 7.0 453 4.5 362 4.4 
7.5- 8.0 583 6. 1 477 4.7 367 4.5 
8.0- 8.5 520 5.4 399 3-9 281 3.4 
8.5- 9.0 448 4.7 374 3-7 252 3. 1 
9.0- 9.5 451 4.7 339 3.3 216 2.6 
9.5-10.0 407 4.2 320 3.2 207 2.5 

10.0-11.0 813 8.4 574 5.7 266 3.2 
11.0-12.0 6 21 6.5 417 4. 1 178 2.2 
12.0-13.0 492 5. 1 336 3.3 121 1 • 5 
13.0-14.0 368 3.8 219 2.2 60 0.7 
14.0-15.0 267 2.8 144 1.4 42 0.5 
15.0-16.0 166 1.7 102 1 • 0 16 0.2 
16.0-17.0 112 1.2 67 0.7 20 0.2 
17.0-18.0 82 0.9 59 0.6 5 0. 1 
18.0-19.0 55 0.6 25 0.2 3 o.o 
19.0-20.0 30 0.3 9 0. 1 0 o.o 
20.0-21.0 22 0.2 9 0. 1 0 o.o 

>21.0 18 0.2 9 0 • 1 0 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
62.8 66.3 53.7 
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SITE ID: SP 
SITE LOCATION: BIG SABLE PT., MI. 
DATA JANUARY 1981 THROUGH SEPTEMBER 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 
-----------------------------------------------

LEVEL A LEVEL B LEVEL C 
----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) ( ABS) ( % ) (ABS) (%) ----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 0 o.oo 0 o.oo 
1.0 25 0.26 17 0.17 49 0.60 
1 • 5 81 0.84 68 0.67 228 2.78 
2.0 130 1. 35 200 1. 97 568 6. 91 
2.5 239 2.48 470 4. 6 3 1057 12.87 
3.0 381 3.96 826 8.14 1561 19.00 
3.5 574 5.96 1380 13.60 2107 25.65 
4.0 794 8.25 1999 19.70 2650 32.25 
4.5 1025 10.65 2698 26.59 3261 39.69 
5.0 1316 13.68 3441 33.91 3801 46.26 
5.5 1698 17.65 4117 40.57 4362 53.09 
6.0 2097 21.79 4733 46.64 4886 59.47 
6.5 2701 28.07 5297 52.20 5372 65.38 
7.0 3499 36.36 5 816 57.31 5820 70.84 
7.5 416 8 43.31 6269 61.78 6182 75.24 
8.0 4751 49.37 6746 66.48 6549 79.71 
8.5 5271 54.78 7145 70.41 6830 83.13 
9.0 5719 59.4 3 7519 74.09 7082 86.20 
9. 5 . 6170 64.12 7858 77.43 7298 88.83 

10.0 6577 68.35 8178 80.59 7505 91.35 
11.0 7390 76.80 8752 86.24 7771 94.58 
12.0 80 11 83.25 9169 90.35 7949 96.75 
13.0 8503 88.36 9505 93.66 8070 98.22 
14.0 8871 92.19 9724 95.82 8130 98.95 
15.0 9138 94.96 9868 97.24 8172 99.46 
16.0 9304 96.6 9 9970 98.25 8188 99.66 
17.0 9416 97.85 10037 98.91 8208 99.90 
18.0 9498 98.70 10096 99.49 8213 99.96 
19.0 9553 99.27 10121 99-73 8216 100.00 
20.0 9583 99.58 10130 99.82 8216 100.00 
21.0 9605 99.81 10139 99.91 8216 100.00 

>21.0 9623 100.00 10148 100.00 8216 100.00 

24 



SITE ID: SP 
SITE LOCATION: BIG SABLE PT., MI. 
DATA JANUARY 1981 THROUGH SEPTEMBER 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 76 177 26 8 36 9 474 337 121 5 
2 34 57 62 97 1 1 9 88 25 1 
3 13 18 27 26 46 59 20 2 
4 8 8 3 15 23 44 13 1 
5 2 6 2 3 21 35 10 0 
6 2 0 0 0 7 27 13 0 
7 1 0 0 2 8 20 4 0 
8 1 0 0 1 3 20 6 1 
9 1 0 0 1 2 15 5 0 

10 1 0 0 0 0 17 4 0 
1 1 0 0 0 0 1 8 3 1 
12 1 0 0 0 0 11 1 0 
13 0 0 0 0 0 7 1 0 
14 0 0 0 0 1 3 1 0 
15 0 0 0 0 0 10 2 0 
16 1 0 0 0 0 4 0 0 
17 0 0 0 0 0 6 1 0 
18 0 0 0 0 0 1 0 0 
19 0 0 0 0 0 0 1 0 
20 0 0 0 0 0 0 1 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: SP 
SITE LOCATION: BIG SABLE PT., HI. 
DATA JANUARY 1981 THROUGH SEPTEMBER 1982 

--- ---------------------------------------1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 
---------------------------------------

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A,B) (B,C) (A, C) (A,B,C) %A %B %C 

-------- --------------------------------------------
N 0.39 0.23 0.27 0.26 
NNE 0.28 0.09 0.14 0.13 
NE 0.58 0. 16 0.27 0.25 
ENE 0.43 0.13 0.21 0.19 
E 0.88 0.03 0.25 0.20 
ESE 0.74 0.21 0.35 0.32 
SE 0.55 0.26 0.34 0.32 
SSE 0. 6 8 0.22 0.34 0.31 
s 0.39 0. 16 0.22 0.21 
ssw 0.44 0.24 0.29 0.28 
sw 0.32 0.17 0.21 0.20 
WSW 0.35 0.15 0.20 0.19 
w 0.36 0.17 0.22 0.20 
WNW 0.31 0.10 0.15 0.14 
NW 0.30 0.17 0.21 0.20 
NNW 0.44 0.24 0.30 0.28 

NOTES: 
ALPHA 

WS(UP) Z(UP) 
1. ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 
2. ALPHA = ------------------

LOG(Z(UP)/Z(LO)) 
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9.97 7.86 7. 19 
9.31 10.41 11.45 
4.19 4.94 5.82 
2.82 3. 11 3. 16 
2.98 2.84 3.66 
4.84 4.85 6.52 
5.26 6.21 5.68 
7.26 7.02 6.06 

13.43 14.51 18.48 
7.57 8.77 6.46 
5.22 5.14 4.31 
4.34 3.99 3.31 
4.71 4.27 3.76 
5.15 4.31 3.65 
5.94 5.01 3.65 
7.00 6.54 5.15 

WHERE; Z:ELEVATION 
WS:WIND SPEED 
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SITE ID: WY 
SITE LOCATION: BRIDGER BUTTE, WY •• 
DATA SEPTEMBER 1980 THROUGH SEPTEMBER 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 18240 

SENSOR % ON-LINE % RECOVERED 
------ -------------------------
WS(A) 100.0 82.0 
WD(A) 100.0 89.0 

WS(B) 100.0 82.0 
WD(B) 100.0 87.6 

WS(C) 100.0 82.6 
WD(C) 100.0 88.9 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(B) 30.0 
(C) 9.1 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(B) 30.0 

(C) 9.1 

NOTES: 

WIND 
SPEED 

29.8 

28.0 

25.7 

MEAN 
ws 

WIND 
DIR. 

326.5 

341.2 

332.4 

8.4 
8.2 
7.0 

MEAN 
WD 

235.4 
240.1 
234.2 

DATE 

10/20/81 

10/20/81 

10/24/81 

POWER 
WATTS/M••2 

589.39 
542.74 
371.99 

TIME OTHER LEVELS 

19:00 (B) 28.0 
(C) 24.5 

19:00 (A) 29.8 
(C) 24.5 

11 : 00 (A) 27.4 
(B) 26.6 

1. SITE ELEVATION: 2290 METERS ABOVE SEA LEVEL. 
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SITE ID: WY 
SITE LOCATION: BRIDGER BUTTE, WY •• 
DATA SEPTEMBER 1980 THROUGH SEPTEMBER 1982 

-------------------------------------------1. 4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD WS WD ws WD 
------ -------------------------------------------------
00:00 8.2 230.1 7.9 235.3 6.5 231.7 
01 :00 8 • 1 231.9 7.9 237.2 6.5 234.0 
02:00 8. 1 229.9 7.9 235.8 6.5 232.6 
03:00 8 • 1 230.3 7.8 235.9 6.4 232.0 
04:00 8.0 229.7 7.7 235.9 6.3 233.1 
05:00 7.8 227.4 7.5 234.6 6.2 231.8 
06:00 7.6 228.6 7.4 234.9 6. 1 232.0 
07:00 7.5 226.2 7.2 232.6 6.0 229.0 
08:00 7.2 226.7 7.0 232.3 6 • 1 224.8 
09:00 7.3 230.5 7.3 234.5 6.5 226.3 
10:00 7.7 239.2 7.7 242.1 7.0 232.4 
11: 00 8. 1 241.8 8. 1 244.0 7.3 234.6 
12:00 8.5 241.5 8.5 244.4 7.7 233-7 
13:00 8.9 245.1 8.9 248.1 8. 1 237.9 
14:00 9.2 245.3 9.1 247.9 8.3 238.3 
15:00 9.4 243.2 9.4 246.7 8.5 237.1 
16:00 9.4 243.9 9.4 247.7 8.4 238.6 
17:00 9.5 243.6 9.4 247.3 8.3 239.8 
18:00 9.2 243.1 9.0 246.7 7.9 239.7 
19:00 8.9 241.0 8.7 245.4 7.5 23 9.0 
20:00 8.7 240.1 8.5 245.0 7. 1 239.8 
21:00 8.5 237.3 8.2 241.9 6.8 236.4 
22:00 8.3 233.2 8.1 238.0 6.7 232.9 
23:00 8.3 230.8 8.0 235.6 6.5 231.3 

------------------------------------------------------------
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SITE ID: WY 
SITE LOCATION: BRIDGER BUTTE, WY •• 
DATA SEPTEMBER 1980 THROUGH SEPTEMBER 1982 

------------------------------------
1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 
---------------------------------------
o.o- 0.5 0 o.o 5 o.o 5 o.o 
0.5- 1.0 47 0.3 36 0.2 124 0.8 
1. 0- 1.5 247 1.7 229 1.5 420 2.8 
1. 5- 2.0 456 3.0 512 3.4 717 4.8 
2.0- 2.5 561 3.8 689 4.6 862 5.7 
2.5- 3.0 6 56 4.4 700 4.7 870 5.8 
3.0- 3.5 744 5.0 665 4.4 835 5.5 
3.5- 4.0 771 5.2 579 3-9 764 5. 1 
4.0- 4.5 6 46 4.3 614 4. 1 630 4.2 
4.5- 5.0 610 4. 1 5 86 3.9 613 4. 1 
5.0- 5.5 524 3.5 525 3.5 594 3.9 
5.5- 6.0 5 1 1 3.4 510 3.4 632 4.2 
6.0- 6.5 478 3.2 494 3-3 6 03 4.0 
6.5- 7.0 514 3.4 554 3.7 565 3.8 
7.0- 7.5 5 1 1 3.4 614 4. 1 547 3.6 
7.5- 8.0 510 3.4 527 3.5 599 4.0 
8.0- 8.5 46 4 3 • 1 549 3.7 602 4.0 
8.5- 9.0 471 3. 1 523 3.5 555 3-7 
9.0- 9.5 474 3.2 539 3.6 504 3-3 
9.5-10.0 486 3.2 557 3-7 436 2.9 

10.0-11.0 959 6.4 985 6.6 848 5.6 
11.0-12.0 876 5.9 829 5.5 671 4.5 
12.0-13.0 741 5.0 714 4.8 569 3.8 
13.0-14.0 635 4.2 610 4. 1 423 2.8 
14.0-15.0 542 3.6 459 3 • 1 338 2.2 
15.0-16.0 425 2.8 402 2.7 279 1.9 
16.0-17.0 322 2.2 302 2.0 168 1.1 
17.0-18.0 250 1.7 222 1.5 117 o.8 
18.0-19.0 178 1.2 137 0.9 62 0.4 
19.0-20.0 89 0.6 93 0.6 42 0.3 
20.0-21.0 89 0.6 78 0.5 25 0.2 

>21 • 0 172 1 • 1 117 0.8 43 0.3 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
82.0 82.0 82.6 
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SITE ID: WY 
SITE LOCATION: BRIDGER BUTTE, WY •• 
DATA SEPTEMBER 1980 THROUGH SEPTEMBER 1982 

-----------------------------------------------1 • 6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) ( % ) (ABS) ( % ) 
----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 5 0.03 5 0.03 
1. 0 47 0.31 41 0.27 129 0.86 
1.5 294 1. 97 270 1 • 81 549 3.64 
2.0 750 5.01 782 5.23 1266 8.41 
2.5 1 3 1 1 8.76 1471 9.84 2128 14. 13 
3.0 1967 13. 15 2171 14.52 2998 19.90 
3.5 2711 18.12 2836 18.96 3833 25.45 
4.0 3482 23.28 3415 22.84 4597 30.52 
4.5 4128 27.60 4029 26.94 5227 34.70 
5.0 4738 31.67 4615 30.86 5840 38.77 
5.5 5262 35.18 5140 34.37 6434 42.72 
6.0 5773 38.59 56 50 37.78 7066 46.91 
6.5 6251 41.79 6144 41. 0 8 766 9 50.92 
7.0 6765 45.22 6698 44.79 8234 54.67 
7.5 7276 48.64 7312 48.89 8781 58.30 
8.0 7786 52.05 7839 52.42 9380 62.28 
8.5 8250 55.15 8388 56.09 9982 66.27 
9.0 8721 58.30 8911 59.59 10537 69.96 
9.5 9195 61.47 9450 63.19 11041 73-30 

10.0 96 81 64.72 10007 66.91 11477 76.20 
11.0 10640 71.13 10992 73.50 12325 81.83 
12.0 11516 76.98 11821 79.04 12996 86.28 
13.0 12257 81 • 94 12535 83.82 13565 90.06 
14.0 12892 86. 18 13145 87.90 13988 92.87 
15.0 13434 89.81 13604 90.97 14326 95.11 
16.0 13859 92.65 14006 93.65 14605 96.97 
17.0 14181 94.80 14308 95.67 14773 98.08 
18.0 14431 96.47 14530 97.16 14890 98.86 
19.0 14609 97.66 14667 98.07 14952 99.27 
20.0 14698 98.26 14760 98.70 14994 99.55 
21.0 14787 98.85 14838 99.22 15019 99-71 

>21.0 14959 100.00 14955 100.00 1506 2 100.00 
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SITE ID: WY 
SITE LOCATION: BRIDGER BUTTE, WY •• 
DATA SEPTEMBER 1980 THROUGH SEPTEMBER 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 278 5 91 624 627 577 563 303 40 
2 1 3 1 195 142 117 124 225 98 14 
3 77 58 48 23 33 135 52 10 
4 44 27 19 8 7 85 37 5 
5 32 14 4 3 3 69 33 4 
6 20 15 6 1 0 51 32 1 
7 10 3 0 0 0 40 1 9 0 
8 6 0 1 0 1 25 16 0 
9 7 1 1 1 0 15 9 0 

10 6 0 0 0 0 11 1 1 1 
11 1 0 0 0 0 12 7 0 
12 3 1 0 0 0 3 2 1 
13 2 0 0 0 0 4 3 0 
1 4 1 0 0 0 0 3 1 0 
15 0 0 0 0 0 6 1 0 
16 0 0 0 0 0 1 3 0 
17 1 0 0 0 0 0 0 0 
18 0 0 0 0 0 1 2 1 
1 9 0 0 0 0 0 0 2 0 
20 0 0 0 0 0 0 1 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: WY 
SITE LOCATION: BRIDGER BUTTE, WY •• 
DATA SEPTEMBER 1980 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) %A %B %C 
-------- --------------------------------------------
N -1.02 0.49 0. 1 0 0.18 0.96 1. 38 1.15 
NNE -0.20 0.10 0. 02 0.04 0.76 0. 7 9 1.20 
NE 0.31 0.06 0.12 0 • 1 1 2.09 1. 6 9 3.31 
ENE -0.01 0.18 0.13 0.14 5.21 4. 31 4.89 
E -0.04 0.14 0 .o 9 0.10 4.50 4.63 3.54 
ESE 0.14 0.08 0.10 0.09 3.07 3.14 2.53 
SE -0.08 0. 12 0.07 0.08 2.34 2.53 2.10 
SSE -0.05 0.08 0.05 0.06 2.59 2.19 2.04 
s 1 • 16 -0.22 0. 14 0.06 5.71 2.80 4.70 
ssw 0.35 0.04 0.12 0.10 7.93 5.82 8.75 
sw -0.08 0. 1 0 0.05 0.06 9.99 13.56 13.58 
WSW 0. 0 9 0. 13 0.12 0.12 26.65 28.79 29.90 
w o.o8 0.21 0.17 0.18 16.33 16.73 11.8 4 
WNW -0.04 0. 16 0 • 1 1 0.12 5.64 5.46 4.20 
NW 0.66 -0.07 0. 12 0. 0 8 2.97 2.39 2.81 
NNW -0.42 0.21 0.04 0.08 1. 72 2.02 1. 81 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 
2. ALPHA = ------------------

LOG(Z(UP)/Z(LO)) 
WHERE; 
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Z= EL EV AT ION 
WS:WIND SPEED 
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CAPE BLANCO, OREGON 
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SITE ID: CB 
SITE LOCATION: CAPE BLANCO, OR. 
DATA NOVEMBER 1980 THROUGH OCTOBER 1981 

------------------1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 8760 

SENSOR 

WS(A) 
WD(A) 

WS(B) 
WD(B) 

WS(C) 
WD(C) 

% ON-LINE 

100.0 
100.0 

100.0 
100.0 

100.0 
100.0 

% RECOVERED 

68.6 
74.2 

77.3 
74.7 

74.6 
80.0 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(B) 30.0 
(C) 9.1 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(B) 30.0 

(C) 9.1 

NOTES: 

WIND 
SPEED 

25.6 

23.9 

16.7 

MEAN 
ws 

WIND 
DIR. 

171.8 

166.6 

142.2 

7-9 
6. 1 
4.7 

MEAN 
WD 

45.5 
63.6 
60.0 

DATE 

11/28/80 

11/28/80 

12/21/80 

POWER 
WATTS/M**2 

450.99 
260.57 
128.05 

TIME OTHER LEVELS 

00:00 (B) 23.9 
(C)-999.9 

00:00 (A) 25.6 
(C)-999.9 

12:00 (A)-999.9 
(B) 20. 1 

1. SITE ELEVATION: 30 METERS ABOVE SEA LEVEL. 
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SITE ID: CB 
SITE LOCATION: CAPE BLANCO, OR. 
DATA NOVEMBER 1980 THROUGH OCTOBER 1981 

-------------------------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 7.7 65.9 5.5 74.5 4.0 83.2 
01:00 7.7 71.2 5.5 74.0 4.0 82.5 
02:00 7.7 6 8. 9 5.5 72.6 4.0 82.7 
03:00 7.6 76.8 5.4 76.6 3.9 84.2 
04:00 7.6 75.2 5.4 76.4 4.0 83.6 
05:00 7.5 7 9. 1 5.4 79.3 4.0 83.5 
06:00 7.4 75.5 5.4 76.5 4.0 82.8 
07:00 7.4 79.5 5.5 78.2 4.2 78.1 
08:00 7.3 73.7 5.6 79.3 4.4 68.6 
09:00 7.5 29.7 6.0 65.4 4.8 3 9. 1 
10:00 7.9 332.8 6.6 324.4 5.3 358.2 
11 : 00 8. 1 302.3 6.9 279.1 5.5 336.5 
12:00 8.5 297.7 7.2 273.8 5.8 323.6 
13:00 8.8 299.1 7.4 267.9 6.0 328.0 
14:00 8.9 304.9 7.4 274.9 6.0 334.2 
15:00 8.8 309.8 7.2 281.5 5.9 336.3 
16:00 8.5 31 8.1 6.9 288.7 5.5 346.6 
17:00 8.3 339.0 6.5 337.8 5.2 4.2 
18:00 8.2 11.7 6.3 2 3. 1 4.9 31.3 
19:00 8. 1 34.6 6.0 46.9 4.5 52.4 
20:00 7.9 44.2 5.7 51. 7 4.3 6 1. 0 
21:00 7.8 52.4 5.6 66.2 4. 1 73.4 
22:00 7.9 62.3 5.6 68.0 4. 1 76.2 
23:00 7.8 67.3 5.6 72.9 4. 1 78.1 

------------------------------------------------------------
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SITE ID: CB 
SITE LOCATION: CAPE BLANCO, OR. 
DATA NOVEMBER 1980 THROUGH OCTOBER 1981 

------------------------------------1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 
---------------------------------------
o.o- 0.5 0 o.o 0 o.o 0 o.o 
0.5- 1. 0 2 o.o 87 1 • 3 69 1.1 
1.0- 1 • 5 7 0. 1 20 0.3 265 4. 1 
1.5- 2.0 9 0. 1 110 1. 6 517 7.9 
2.0- 2.5 32 0.5 278 4. 1 613 9.4 
2.5- 3.0 67 1.1 475 7.0 629 9.6 
3.0- 3.5 16 4 2.7 426 6.3 522 8.0 
3.5- 4.0 157 2.6 490 7.2 46 4 7. 1 
4.0- 4.5 235 3.9 501 7.4 464 7. 1 
4.5- 5.0 336 5.6 483 7. 1 402 6.2 
5.0- 5.5 304 5. 1 428 6.3 396 6. 1 
5.5- 6.0 374 6.2 435 6.4 394 6.0 
6.0- 6.5 397 6.6 393 5.8 365 5.6 
6.5- 7.0 36 8 6 • 1 403 6.0 311 4.8 
7.0- 7-5 457 7.6 398 5.9 231 3.5 
7.5- 8.0 499 8.3 317 4.7 205 3. 1 
8.0- 8.5 407 6.8 276 4. 1 16 2 2.5 
8.5- 9.0 351 5.8 235 3.5 1 1 8 1.8 
9.0- 9.5 291 4.8 196 2.9 102 1.6 
9.5-10.0 245 4. 1 135 2.0 68 1.0 

10.0-11.0 366 6. 1 253 3-7 95 1.5 
11.0-12.0 305 5. 1 133 2.0 54 0.8 
12.0-13.0 253 4.2 78 1.2 40 0.6 
13.0-14.0 165 2.7 67 1. 0 23 0.4 
14.0-15.0 69 1.1 50 0.7 16 0.2 
15.0-16.0 58 1.0 36 0.5 7 0. 1 
16.0-17.0 44 0.7 24 0.4 3 o.o 
17.0-18.0 22 0.4 17 0.3 0 o.o 
18.0-19.0 8 0. 1 11 0.2 0 o.o 
19.0-20.0 9 0. 1 7 0. 1 0 o.o 
20.0-21.0 3 o.o 5 0. 1 0 o.o 

>21. 0 5 0. 1 3 o.o 0 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
68.6 77.3 74.6 
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SITE ID: CB 
SITE LOCATION: CAPE BLANCO, OR. 
DATA NOVEMBER 1980 THROUGH OCTOBER 1981 

-----------------------------------------------
1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( % ) (ABS) ( % ) (ABS) ( % ) 
----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 0 o.oo 0 o.oo 
1. 0 2 0.03 87 1.29 69 1.06 
1.5 9 0.15 107 1. 58 334 5. 11 
2.0 18 0.30 217 3.21 851 13.02 
2.5 50 0.83 495 7.31 1464 22.40 
3.0 117 1. 95 970 14.33 2093 32.03 
3.5 281 4.68 1396 20.62 2615 40.02 
4.0 438 7.29 1886 27.86 3079 47.12 
4.5 673 11.20 2387 35.26 3543 54.22 
5.0 1009 16.79 2870 42.39 3945 60.37 
5.5 1313 21.85 3298 48.71 4341 66.43 
6.0 1687 28.07 3733 55.14 4735 72.46 
6.5 2084 34.68 4126 60.95 5100 78.04 
7.0 2452 40.81 4529 66.90 5411 82.80 
7.5 2909 48.41 4927 72.78 5642 86.34 
8.0 3408 56.71 5244 77.46 5847 89.47 
8.5 3815 63.49 5520 81.54 6009 91.95 
9.0 4166 69.33 5755 85.01 6127 93.76 
9.5 4457 74.17 5 951 87.90 6229 95.32 

10.0 4702 78.25 6086 89.90 6297 96.36 
11.0 5068 84.34 6339 93.63 6392 97.81 
12.0 5373 89.42 6472 95.60 6446 98.64 
13.0 5626 93.63 6550 96.75 6486 99.25 
14.0 5791 96.37 6617 97-74 6509 99.60 
15.0 5860 97.52 6667 98.48 6525 99.85 
16.0 5918 98.49 6703 99.01 6532 99.95 
17.0 5962 99.22 6727 99.36 6535 100.00 
18.0 5984 99.5 8 6744 99.62 6535 100.00 
19.0 5992 99.72 6755 99.78 6535 100.00 
20.0 6001 99.87 6762 99.88 6535 100.00 
21.0 6004 99.92 6767 99.96 6535 100.00 

>21. 0 6009 100.00 6770 100.00 6535 100.00 
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SITE ID: CB 
SITE LOCATION: CAPE BLANCO, OR. 
DATA NOVEMBER 1980 THROUGH OCTOBER 1981 

--------------------------------1. 7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 37 104 196 254 241 205 67 3 
2 14 31 48 72 88 48 18 0 
3 2 7 17 22 25 39 10 0 
4 2 1 12 14 13 27 7 0 
5 2 6 2 6 7 21 8 0 
6 1 1 1 3 9 17 3 0 
7 1 2 4 3 2 11 1 0 
8 0 0 2 0 0 12 3 0 
9 1 0 1 0 3 9 2 0 

10 0 0 2 1 1 13 1 0 
1 1 0 0 0 0 0 2 2 0 
12 0 0 0 0 0 5 0 0 
13 0 0 0 0 0 3 2 0 
14 0 0 0 0 0 7 0 0 
15 0 0 0 0 0 1 0 0 
16 0 0 0 0 0 5 0 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 1 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 1 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: CB 
SITE LOCATION: CAPE BLANCO, OR. 
DATA NOVEMBER 1980 THROUGH OCTOBER 1981 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) %A %B %C 
-------- --------------------------------------------
N 0.61 0.09 0.22 0. 19 19.27 19.63 25.39 
NNE 0.71 0.13 0.28 0.25 12.07 10.96 12.85 
NE 1.53 0.39 0. 6 9 0.63 3.46 2.41 2.20 
ENE 1. 12 0.56 0.71 0.68 2.30 1.99 1.70 
E 1.05 0.47 0.62 0.59 4.84 6.56 4.79 
ESE 1.07 0.37 0.55 0.51 3.89 4.30 8.28 
SE 1.02 0.18 0.40 0.35 2.36 2.79 3.69 
SSE 0.29 0.19 0.22 0.21 9.02 12.22 11.20 
s 0.64 0.25 0.35 0.33 14.93 11.76 11.34 
ssw 0.88 0.19 0.37 0.33 3.44 3.34 3.92 
SW 1.04 0.24 0.45 0.41 1.61 1.54 1.55 
WSW 0.98 0.41 0.56 0.53 1.93 1.67 1. 18 
w 1. 20 0.45 0.65 0.60 1 • 16 1.27 0.99 
WNW 1.06 0.43 0.59 0.56 1.07 1. 27 0.69 
NW 0.80 0.27 0.41 0.38 1. 46 2.26 1. 4 5 
NNW 0.80 0.21 0.37 0.33 6.57 7.24 7. 16 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 
2. ALPHA = ------------------

LOG(Z(UP)/Z(LO)) 
WHERE; 
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Z:ELEVATION 
WS:WIND SPEED 
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DIABLO DAM, WASHINGTON 
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SITE ID: DD 
SITE LOCATION: DIABLO DAM, WA. 
DATA DECEMBER 1980 THROUGH JUNE 1982 

------------------1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 13848 

SENSOR % ON-LINE % RECOVERED 
------ -------------------------
WS(A) 100.0 83.0 
WD(A) 100. 0 85.8 

WS(B) 100 . 0 67.3 
WD(B) 100 . 0 81.8 

WS(C) 100 . 0 73.7 
WD(C) 100. 0 75.2 

1 . 2 ANNUAL MEA NS AND STANDARD DEVIATIONS 

SITE DATA 

HEI GHT 
(METERS) 

(A) 45.7 
(B) 30 . 0 
(C) 9.1 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
( METERS) 

(A) 45.7 

(B) 30 . 0 

(C) 9.1 

NOTES: 

WIND 
SPEED 

18.7 

15 .9 

8. 1 

MEAN 
ws 

WIND 
DI R. 

276.0 

297.0 

278.9 

MEAN 
WD 

228 . 6 
248.5 
103.7 

DATE 

12/27/80 

04/15/81 

12/11/80 

POWER 
WATTS/M**2 

160. 19 
78.49 

5 . 77 

TIME OTHER LEVELS 

02 : 00 (B) 12.8 
(C)-999.9 

12:00 (A) 5.6 
(C) 1. 4 

05:00 (A) 9.9 
(B) 9. 1 

1. SITE ELEVA TION: 500 METERS ABOVE SEA LEVEL . 
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SITE ID: DD 
SITE LOCATION: DIABLO DAM, WA. 
DATA DECEMBER 1980 THROUGH JUNE 1982 

-------------------------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 4.4 171.6 2.9 142.7 1.4 80.6 
01:0 0 4.3 16 5. 5 2.9 132.2 1.4 78.4 
02:00 4.3 155.0 2.9 124.1 1 • 4 77.5 
03:00 4.4 154.7 2.9 122.0 1.5 76.9 
04:00 4.4 149.4 3.0 121. 7 1.4 78.8 
05:00 4.4 147.0 2.9 124.8 1.5 78.0 
06:00 4.4 14 8.1 2.9 122.2 1.4 80.6 
07:00 4.4 153.3 2.9 141.5 1.5 98.5 
08:00 4.4 167.5 3.0 17 2. 1 1.5 114.6 
09:00 4.7 198.4 3.4 209.0 1.6 149.5 
10:00 5.2 220.5 3.9 229.8 1.7 195.0 
11:0 0 5.6 239.1 4.4 247.4 1.9 210.3 
12:00 6. 1 254.2 4.9 260.5 2.0 231.5 
13:00 6.3 262.0 5.2 266.0 2 . 1 239.3 
14:00 6.5 26 5.6 5.4 272.7 2.1 247.7 
15:00 6.5 26 9.5 5.4 276.1 2. 1 256.6 
16:00 6.4 272.8 5.2 279.0 2.0 263.3 
17:00 6. 1 270.7 4.8 279.2 1.9 267.4 
18:00 5.7 268.6 4.3 281.6 1.8 339.6 
19:00 5.4 26 5 . 5 3.9 283.7 1.7 46. 1 
20:00 5. 1 251.8 3.5 273.1 1.6 70.4 
21:00 4.8 240 . 0 3.2 265.8 1.5 78.8 
22:00 4.6 210.1 3. 1 225.7 1 • 5 80.2 
23:00 4.5 188.6 3.0 167.6 1.5 81.5 

------------------------------------------------------------
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SITE ID: DD 
SITE LOC ATION: DIABLO DAM, WA. 
DATA DECEMBER 1980 THROUGH JUNE 1982 

------------------------------------, • 5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 
---------------------------------------
o. o- 0 . 5 0 o.o 0 o.o 1 o. o 
0.5- 1 • 0 177 1.5 344 3.7 2989 29.3 
1.0- 1. 5 431 3.8 1169 12.5 2476 24 . 3 
1.5- 2.0 479 4.2 1304 14 . 0 1604 15.7 
2.0- 2.5 740 6.4 1195 12.8 1239 12.1 
2.5- 3.0 1073 9-3 868 9.3 893 8.8 
3 . 0- 3- 5 1208 10.5 568 6 • 1 581& 5.7 
3-5- 4.0 1022 8.9 460 1&.9 220 2.2 
4.0- 1&. 5 877 7.6 361 3-9 96 0.9 
1& . 5- 5. 0 773 6 .7 385 l& • 1 6 1 0.6 
5.0- 5.5 551 1&.8 406 4.4 20 0.2 
5.5- 6.0 424 3.7 406 4.4 6 0.1 
6.0- 6.5 384 3 - 3 356 3.8 0 o.o 
6 . 5- 7. 0 384 3 - 3 327 3.5 0 o.o 
7-0- 7 - 5 348 3 . 0 278 3.0 7 0. 1 
7.5- 8.0 334 2.9 235 2.5 3 o.o 
8.0- 8.5 401 3.5 180 1. 9 1 o. o 
8.5- 9.0 426 3.7 154 1.7 0 o.o 
9.0 - 9. 5 390 3.4 104 1.1 0 o.o 
9.5- 10. 0 309 2.7 76 0 .8 0 o.o 

10.0-11. 0 395 3.4 69 0.7 0 o.o 
11 .0-12.0 215 1. 9 46 0.5 0 o.o 
12.0-13.0 84 0.7 21 0.2 0 o.o 
13.0-14.0 42 0.4 4 o. o 0 o.o 
14.0-15.0 13 0. 1 2 o.o 0 o.o 
15.0-16.0 8 0. 1 2 o.o 0 o.o 
16.0-17.0 0 o.o 0 o.o 0 o.o 
17.0-18.0 2 o.o 0 o.o 0 o.o 
18.0-19. 0 1 o.o 0 0 . 0 0 o.o 
19.0-20 . 0 0 o.o 0 o.o 0 o. o 
20.0-21.0 0 o.o 0 o.o 0 o.o 

>21 . 0 0 o.o 0 o.o 0 o. o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
83.0 67.3 73-7 
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SITE ID: DD 
SITE LOCATION: DIABLO DAM, WA. 
DATA DECEMBER 1980 THROUGH JUNE 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (J) (ABS) (J) (ABS) ( J ) ----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 0 o.oo 1 0.01 
1.0 177 1.54 344 3 . 6 9 2990 29 . 31 
1.5 608 5.29 1513 16.23 5466 53.59 
2.0 1087 9.46 2817 30.23 7070 69.31 
2.5 1827 15.90 4012 43.05 8309 81.46 
3.0 2900 25.24 4880 52.36 9202 90.22 
3.5 4108 35.75 5448 58.45 9786 95.94 
4.0 5130 44.6 4 5908 63.39 10006 98.10 
4.5 6007 52.28 6269 67.26 10102 99 . 04 
s.o 6780 59.00 6654 71.39 10163 99 . 64 
s.s 7331 63.80 7060 75.75 10183 99.83 
6.0 7755 67.49 7466 80. 11 10189 99.89 
6.5 8139 70 . 83 7822 83.93 10189 99.89 
7.0 8523 7 4. 17 8149 87.44 10189 99.89 
7.5 8871 77.20 84 27 90.42 10196 99.96 
8.0 9205 80 . 11 8662 92.94 10199 99.99 
8.5 9606 83.60 8842 94.87 10 200 100.00 
9.0 10032 87.30 8996 96.52 10200 100.00 
9 . 5 10422 90.70 9100 97.64 10200 100.00 

10.0 10731 93.39 9176 98.45 10 200 100.00 
11.0 11126 96.82 9245 99.20 10200 100.00 
12.0 11341 98.6 9 9291 99 . 6 9 10200 100.00 
13 . 0 11425 99.43 9312 99.91 10200 100.00 
14.0 11467 99.79 9316 99.96 10200 100.00 
15.0 11480 99.90 9318 99.98 10200 100.00 
16.0 11488 99.97 9320 100.00 10200 100.00 
17.0 11488 99.97 9320 100.00 10200 100.00 
18.0 11490 99.99 9320 100.00 10200 100.00 
19.0 11491 100.00 9320 100.00 10200 100.00 
20.0 11491 100.00 9320 100.00 10200 100.00 
2 1.0 1149 1 100.00 9320 100.00 10200 100.00 

>21. 0 11491 100.00 9320 100.00 10200 100.00 
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SITE ID: DD 
SITE LOCATION: DIABLO DAM, WA. 
DATA DECEMBER 1980 THROUGH JUNE 1982 

--------------------------------
1. 7 WIND SPEED PERSISTENCE FREQUENCY ( LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5- 6 6- 7 7-12 12-20 > 20 
----- ----------------------------------

1 392 625 574 452 408 186 36 0 
2 137 202 152 97 92 71 13 0 
3 54 70 75 28 25 40 7 0 
4 39 32 38 15 6 49 4 0 
5 30 16 15 8 4 37 9 0 
6 19 13 8 3 0 25 0 0 
7 13 3 5 1 0 23 0 0 
8 8 4 2 1 1 11 0 0 
9 10 3 2 0 0 20 0 0 

1 0 6 0 0 0 0 14 0 0 
11 6 0 0 0 1 1 1 0 0 
12 2 1 0 0 0 14 0 0 
13 0 0 0 0 0 8 0 0 
14 0 0 0 0 0 2 0 0 
15 0 0 0 0 0 1 0 0 
16 1 0 0 0 0 3 0 0 
17 0 0 0 0 0 2 0 0 
18 0 0 0 0 0 0 0 0 
1 9 1 0 0 0 0 2 0 0 
20 0 0 0 0 0 1 0 0 
21 1 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: l>D 
SITE LOC ATION: DIABLO DAM, WA. 
DATA DECEMBER 1980 THROUGH JUNE 1982 

1.8 POWER LAW EXPONENT AND W/ D DIS TRIBUT I ON 

WIND DIR 
( ELEV A} ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C} (A, C) (A,B , C) ~A ~B ~c -------- --------------------------------------------
N 1. 61 0.32 0 . 66 0.58 0 . 30 0 . 49 2.24 
NNE 1. 4 3 0 . 26 0.57 0 . 50 0.48 0.69 2 . 09 
NE 1. 54 0 . 31 0 . 63 0.56 0.7 0 0. 70 2.89 
ENE 1. 73 0 . 38 0.73 0 . 65 1. 71 2 . 38 6.45 
E 1 • 1 9 0.38 0 .59 0 . 54 5.31 6.50 10 . 99 
ESE 1. 03 0.41 0.57 0 . 53 13.02 15 . 31 11 . 1 9 
SE 1 • 08 0 . 32 0 . 52 0 . 47 15 . 78 11o70 6.99 
SSE 1. 14 0.25 0.48 0.43 5.61 4. 29 5-79 
s Oo 78 0 . 15 0.32 0 . 28 2o31 1. 97 4.62 
ssw 1 0 1 9 0 . 13 0. 41 0.35 1o61 1. 37 2 o35 
sw 1 0 28 0 . 17 0.46 0 . 40 1o 96 1.45 1. 75 
WSW 0.76 0.41 Oo50 0.48 5.97 3 o71 3o27 
w 0.56 0 . 54 Oo54 0 . 54 15. 14 11.38 7.98 
WNW 0.76 0.79 0.78 0. 78 25o67 28.08 10 0 10 
NW 0. 45 0 . 78 0. 70 0 . 7 1 3o70 8o47 5o79 
NNW 0.80 Oo53 0.60 0.59 0.68 1.46 3.07 

------------------------------------------------------NOTES: 
ALPHA 

WS{UP) Z{UP) 
1. ------ = -----

WS{ LO) Z(LO) 

LOG(WS{UP)/WS( LO)) 

2. ALPHA : - -----------------
LOG{Z{U P)/Z{LO)) 

WHERE; 
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DIABLO DAM, WASHINGTON 
121 °6 .78' w 

121 °6 .78' w 

SCALE l / 4 000 
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DATUM IS M EAN SEA LEVEL 

57 

z . 
v 
0 
('t) 

• 0 
00 
v 



• 

• 

• 

• 

• 

• 

• 

• 

• 



• 

• 

FINLEY , NORTH DAKOTA 

• 

• 

• 
59 

• 



• 

• 

• 

• 

• 

• 

• 



SITE I D: ND 
SITE LOCATION: FINLEY, ND. 
DATA : OCTOBER 1980 THROUGH SEPTEMBER 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 17520 

SENSOR ' ON-LINE ' RECOVERED 
------ -------------------------
WS(A) 98.6 77.5 
WD(A) 98.6 79.9 

WS(B) 98.6 71.3 
WD(B) 98 . 6 75 .9 

WS(C) 98 .6 79.5 
WD(C} 98.6 80.0 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

HEIGHT 
(METERS) 

MEAN 
ws 

MEAN POWER 

SITE DATA (A} 45.7 
(B) 30.0 
(C) 9.1 

1.3 MAXIMUM WIND SPEED 

9.1 
7.7 
6.1 

WD WATTS/M**2 

290.1 
309 . 1 
293.4 

738 . 18 
450.61 
235.03 

ELEVATION 
(METERS ) 

WIND 
SPEED 

WIND 
DIR. DATE TIME OTHER LEVELS 

(A} 45.7 

(B) 30.0 

(C) 9.1 

NOTES: 

24. 5 

23 . 8 

21.6 

1. SITE ELEVATION: 

280.1 03/12/82 22:00 (B) 23.3 
(C) 20.5 

280.5 03/1 2/82 21:00 (A) 24.1 
(C) 21.6 

283. 1 03/12/82 21:00 (A) 24 .1 
(B) 23 . 8 

472 METERS ABOVE SEA LEVEL. 
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SITE ID: "ND 
SITE LOCATION : FINLEY, ND. 
DATA OCTOBER 1980 THROUGH SEPTEMBER 1982 

-------------------------------------------1.4 WIND SPEED AND DIRECTI ON VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD ------ -------------------------------------------------
00:00 9.5 286.6 7.8 307.4 5.7 282.4 
01:00 9.5 283.9 7.7 303.8 5.6 280.0 
02:00 9.4 279.7 7 . 7 297.7 5.6 282.3 
03:00 9.3 280.0 7.6 297.2 5.5 281.8 
04:00 9.2 280.8 7.5 296 . 3 5.5 279.7 
05:00 9.2 279.8 7.5 295.0 5.5 279.7 
06:00 9. 1 283.4 7.5 299.4 5.5 283.8 
07:00 8.9 286.5 7.5 304.6 5.6 288.1 
0 8:00 8.8 286 . 2 7 . 6 304.3 5.9 289.6 
09:00 8.8 283.1 7.7 303.0 6.3 290.2 
10:00 8.8 287.5 7.8 304.0 6.6 294.5 
11:00 8.9 287.9 7.9 307.3 6.9 299.6 
12:00 9. 1 291.1 8.1 308.8 7 . 1 302.7 
13:00 9.2 289.5 8.2 308.9 7.2 303.0 
14:00 9.2 289.4 8.2 306.8 7.2 301.2 
15:00 9.2 287.1 8. 1 306.4 7.1 299.6 
16 :00 9. 1 290.8 8. 1 309.3 6.9 301.3 
17:00 9.0 295.9 7.8 314. 7 6.5 306. 1 
18:00 8.9 300.6 7.6 320 . 4 6.2 306.2 
19 :00 8.9 307.6 7.4 325 . 6 5.8 313.0 
20:00 9.o 320.1 7.5 337.9 5.6 318.6 
21:00 9.1 324.7 7.5 338.4 5.6 314.7 
22:00 9.3 309.5 7.7 330.4 5.-6 298.9 
23:00 9.5 300.5 7.8 322.0 5.7 290.4 

------------------------------------------------------------
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SITE ID: ND 
SI TE LOC ATION: FIN LEY, ND. 
DATA OC TOBER 1980 THROUGH SEPTEMBER 1982 

------------------------------------1. 5 FREQUENCY DISTRIBUT I ON OF WI ND SPEED 

------------------------------------WI ND LEVEL A LEVEL B LEVEL c 
SPEED COUNT J COUN T % COUNT ' ---------------------------------------
o.o- 0.5 0 o. o 0 o.o 1 o.o 
0.5- 1.0 6 o. o 28 0 .2 42 0.3 
1. 0- 1. 5 29 0. 2 5ll 0.4 11 7 0 . 8 
1.5- 2 . 0 74 0.5 82 0.7 257 1 . 8 
2.0- 2 . 5 132 1.0 147 1. 2 473 3.4 
2 . 5- 3 . 0 227 1. 7 16 9 1.4 847 6 • 1 
3.0- 3.5 288 2 . 1 253 2 . 0 1070 7·7 
3.5 - 4. 0 335 2 . 5 43 1 3 .4 1098 7.9 
4 . 0- 4.5 48 4 3.6 611 4 . 9 1 1 4 1 8.2 
4. 5- 5.0 57 4 4.2 760 6 . 1 957 6.9 
5 . 0- 5.5 741 5 . 5 901 7.2 857 6 . 2 
5.5- 6 .0 734 5 . 4 999 8.0 797 5.7 
6.0- 6.5 709 5 . 2 1050 8.4 792 5 . 7 
6 . 5- 7. 0 682 5.0 83 9 6.7 714 5. 1 
7 . 0- 7 . 5 707 5.2 792 6.3 6 90 s . o 
7. 5- 8 .0 632 4.7 66 2 5.3 585 4 . 2 
8 . 0- 8.5 554 4 . 1 583 4.7 604 4.3 
8.5- 9. 0 599 4.4 504 4 . 0 508 3.6 
g.o- 9. 5 529 3 . 9 46 4 3 . 7 477 3 . 4 
9.5-10.0 476 3 . 5 359 2 .9 397 2 . 8 

10.0-11. 0 907 6.7 633 5. 1 589 4 . 2 
11 .0-12 . 0 745 5.5 51 2 4. 1 358 2 . 6 
12.0-13. 0 677 5.0 390 3. 1 266 1.9 
13.0-1 4 . 0 599 4 . 4 323 2.6 163 1.2 
14.0-15 . 0 6 11 4.5 37 9 3.0 63 0.5 
15 . 0- 16.0 505 3.7 304 2.4 37 0.3 
16.0-17 . 0 423 3.1 16 4 1.3 15 0 • 1 
17. 0-18 .0 282 2. 1 7 1 0. 6 5 o. o 
18.0-19.0 160 1.2 14 0 . 1 3 o.o 
19.0-20.0 108 0.8 8 0 • 1 3 o. o 
20 . 0-21. 0 22 0.2 1 o.o 3 o.o 

>2 1 . 0 19 0. 1 7 0. 1 2 o. o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
77 . 5 7 1. 3 7 9.5 
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SITE ID: ND 
SITE LOCATION: FINLEY, ND. 
DATA OCTOBER 1980 THROUGH SEPTEMBER 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( % ) ( ABS) ( % ) (ABS) (J) 

----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 0 o.oo 1 0.01 
1.0 6 0.04 28 0 . 22 43 0.31 
1.5 35 0.26 82 0.66 16 0 1. 15 
2 . 0 109 0.80 16 4 1. 31 417 2. 99 
2.5 241 1. 78 311 2.49 890 6.39 
3 . 0 468 3 . 45 480 3.84 1737 12.47 
3.5 756 5.57 733 5.87 2807 20.15 
4 . 0 1091 8 .o 4 1164 9.32 3905 28.03 
4.5 1575 11. 6 1 1775 14.21 5046 36.22 
5.0 2149 15.84 2535 20.29 6003 43.09 
5 . 5 2890 21.30 3436 27.50 6860 4 9. 24 
6.0 3624 26.71 4435 35.50 7657 54.96 
6.5 4333 31 . 93 5485 43.90 8449 60.65 
7.0 5015 36.96 6324 50.62 9163 65.77 
7.5 5722 42.17 7116 56.96 9853 70.73 
8.0 6354 46.82 7778 62.25 10438 74 . 93 
8.5 6908 50.91 8361 66.92 11042 79.26 
9.0 7507 55 . 32 8865 70.95 11550 82.91 
9.5 8036 59 . 22 9329 74.67 12027 86.33 

10.0 8512 62 . 73 9688 77-54 12424 89.18 
11 • 0 9419 69.41 10321 82.61 13013 93.41 
12.0 10164 74.90 10833 86.71 13371 95.98 
13.0 10841 79 . 89 11223 89 . 83 13637 97.89 
14.0 11440 84.30 11546 92.41 13800 99.06 
15.0 12051 88.81 11925 95.4 5 1386 3 9 9. 51 
16.0 12556 92.53 12229 97.88 13900 99.7 8 
17.0 12979 95 . 6 4 12393 99 . 19 13915 9 9. 8 9 
1 8. 0 13261 97.7 2 12464 99.76 13920 99.92 
19.0 13421 98.90 12478 99.87 13923 99.94 
20.0 13529 99.70 12486 99 . 94 13926 99.96 
21.0 13551 99.86 12487 99.94 13929 99.9 9 

>21.0 13570 100.00 12494 100.00 13931 100.00 
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SITE ID: ND 
SITE LOCATION : FINLEY, ND. 
DATA OCTOBER 1980 THROUGH SEPTEMBER 1982 

--------------------------------1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 86 233 354 520 567 566 267 14 
2 32 66 1 1 4 159 16 3 203 76 0 
3 26 43 45 60 50 105 38 0 
4 11 6 29 30 22 67 32 2 
5 7 10 11 14 13 57 17 0 
6 4 3 12 4 11 44 14 1 
7 1 2 2 5 3 34 1 1 0 
8 1 0 2 2 1 25 14 0 
9 0 0 0 1 1 23 8 0 

10 0 0 0 0 0 10 7 0 
1 1 0 0 0 1 0 7 13 0 
12 1 0 0 1 1 2 9 0 
13 0 0 1 0 1 1 2 0 
14 0 0 0 0 0 4 9 0 
15 1 0 0 0 0 2 1 0 
16 1 0 0 0 0 4 5 0 
17 0 0 0 2 0 1 1 0 
1 8 0 0 0 0 0 1 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 1 1 0 
2 1 0 0 0 0 0 1 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: ND 
SITE LOCATION: FI NLEY, ND. 
DATA OCTOBER 1980 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONENT AND W/D DI STRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) %A %B %C -------- --------------------------------------------
N 0.28 0.19 0.22 0.21 6.27 7.37 6.95 
NNE 0.32 0.13 0.18 0.17 6.60 6.44 6.65 
NE 0.28 0.15 0.18 0.17 4.93 4.75 5.23 
ENE 0.34 0.16 0.20 0.19 3.58 3.34 4.02 
E 0.28 0.19 0.21 0.20 3.57 3.08 3.29 
ESE 0.49 0.24 0.31 0.29 3.87 3.57 3.54 
SE 0.61 0.28 0.37 0.35 6.04 4.98 4.76 
SSE 0.45 0.19 0.26 0 . 24 8.13 7 . 61 8.31 
s 0.54 0.18 0.27 0.25 5.76 5-75 6.50 
ssw 0 . 42 0.25 0.29 0.28 4.90 4.29 4.66 
sw 0.20 0.26 0.25 0.25 4.52 4. 15 4.85 
WSW 0.41 0.27 0.31 0 . 30 5.43 4.77 5 . 84 
w 0.51 0.25 0.32 0.31 8.89 8.38 8.94 
WNW 0 . 36 0.19 0.23 0.22 10 . 68 10 . 28 10.31 
NW 0.36 0.18 0.23 0.22 8 .7 0 8.43 8.42 
NNW 0.26 0.17 0.20 0.19 8.05 8. 11 7.75 

~-----------------------------------------------------NOTES: 

WS{UP) 
1. ------ = 

WS{LO) 

2. ALPHA = 

ALPHA 
Z{UP) 
-----
Z{LO) 

LOG{WS{UP)/WS{LO)) 

LOG(Z(UP)/Z(LO)) 
WHERE; 
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SITE ID: OK 
SITE LOCATION : FT . SI LL, OK. 
DATA : SEPTEMBER 1980 THROUGH DECE~mER 1 981 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 11 68 8 

SENSOR % ON-LINE % RECOVERED 
------ -------------------------
WS( A) 100. 0 48. 0 
WD(A) 1 00. 0 53 .3 

WS(B) 1 00. 0 51.5 
WD( B) 1 00. 0 53. 3 

WS( C) 1 00 . 0 3 8. 6 
WD(C) 100 . 0 60 .7 

1.2 ANNUAL NEANS AND STANDARD DEVIATIONS 

NEAN POvJER HEIGHT 
(METERS) 

NEAN 
ws WD WATTS/M**2 

SITE DATA (A) 45. 7 
(B) 30.0 
(C) 9 .1 

1.3 MAXIMUH WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(B) 30. 0 

(C ) 9.1 

NOTES : 

WIND 
SPEED 

25 . 8 

22 . 4 

21.3 

1. SITE ELEVATION: 

WIND 
DIR. 

1 32 .2 

22 3 . 1 

1 43 . 4 

9. 3 
6 . 6 
5.6 

135. 3 
139. 0 
146.2 

DATE 

10/23/81 

1 0/21/81 

1 0/24/81 

7 06. 82 
3 16. 78 
21 2. 6 9 

THtE 

18 : 00 (B) 
(C) 

OTHER LEVELS 

18 . 4 
12.3 

1 4 : 00 (A ) -99 9 . 9 
(C) 9 . 3 

12: 00 (A) 23 . 5 
( B) 1 9 .4 

366 METERS ABOVE SEA LEVEL. 
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SITE ID : OK 
SITE LOCATION: FT . SILL , OK . 
DATA SEPTEMBER 1980 THROUGH DECEMBER 1981 

1.4 WI ND SPEED AND DIRECTION VERSUS TI ME-OF-DAY 

LEVEL A LEVEL B LEVEL C 
TIME --------- --------- ---------
OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 8.7 125.4 5.8 126.6 5.2 124.1 
01:00 8.6 124.0 5 . 6 121.6 5 . 0 149.4 
02:00 8.5 123.9 5.7 123.4 4.9 128.4 
03:00 8.5 120.0 5.6 119.3 5.1 104.4 
04:00 8.4 1 21. 8 5.5 118.5 5 . 0 127.4 
05:00 8.3 124.3 5.6 126.4 5 . 2 121.8 
06:00 8.3 124.9 5 . 6 122 . 1 5.0 116.8 
07:00 8.4 124.5 5 .8 124.2 5 . 2 105.8 
08:00 8.9 137.1 6.3 141.1 5.6 133.4 
09 : 00 9.6 1 42.0 7.1 150.6 6 .1 152.9 
10:00 10.1 151.1 7 . 6 158.2 6.5 164.8 
11:00 10.3 155.7 7 . 8 16 4 . 5 6.6 169 . 3 
12:00 10.6 159.7 7.9 16 5.4 6.6 174.1 
13:00 10.6 153 .9 8 . 0 161.2 6 . 6 168.9 
14:00 10.8 155.6 8.0 159.2 6.6 169.9 
15:00 10.6 155 .2 8.0 162 .a 6.5 167.7 
1 6 : 00 10.5 146.7 7.8 151.0 6 . 3 161.4 
17:00 10.2 1 37 . 7 7.4 139.5 5.9 147.7 
18:00 9.8 130.1 6 . 8 13 4 . o 5.4 141.4 
19:00 9.4 126.9 6 . 3 128 .1 5 . 3 129.6 
20 : 00 9.2 123 .3 6.1 122.8 5.3 123.8 
21:00 9.0 124.7 6.1 121.9 5 . 3 122.4 
22 : 00 8.9 121 . 7 6.0 121.3 5.2 117.6 
23:00 8.7 126.4 5.9 127.3 5 .1 136.1 

----------------------~-------------------------------------
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SITE ID: OK 
SITE LOCATION: FT. SILL, OK. 
DATA SEPTEt.fBER 1980 THROUGH DECEfolBER 1981 

------------------------------------
1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------
WIND LEVEL A LEVEL B LEVEL C 
SPEED COUNT % COUNT % COUNT % 

---------------------------------------
0.0- 0.5 0 o.o 1 o.o 11 0.2 
0.5- 1.0 9 0.2 35 0.6 79 1.8 
1.0- 1.5 17 0.3 36 0.6 195 4.3 
1.5- 2.0 12 0.2 105 1.7 243 5.4 
2.0- 2.5 18 0.3 182 3.0 255 5.7 
2.5- 3.0 42 0.7 297 4.9 257 5.7 
3.0- 3.5 51 0.9 427 7.1 238 5.3 
3.5- 4.0 95 1.7 406 6.7 277 6.1 
4.0- 4.5 158 2.8 396 6.6 275 6.1 
4.5- 5.0 178 3.2 383 6.4 253 5.6 
5.0- 5.5 227 4.0 385 6.4 276 6.1 
5.5- 6.0 254 4.5 349 5.8 274 6.1 
6.0- 6.5 292 5.2 322 5.3 279 6.2 
6.5- 7.0 313 5.6 296 4.9 248 5.5 
7.0- 7.5 296 5.3 294 4.9 217 4.8 
7.5- 8.0 324 5.8 281 4.7 193 4.3 
8.0- 8.5 315 5.6 303 5.0 175 3.9 
8.5- 9.0 269 4.8 265 4.4 150 3.3 
9.0- 9.5 279 5.0 215 3.6 121 2.7 
9.5-10.0 266 4.7 187 3.1 107 2.4 

10.0-11.0 504 9.0 262 4.4 160 3.5 
11.0-12.0 407 7.3 167 2.8 98 2.2 
12.0-13.0 375 6.7 137 2.3 38 0.8 
13.0-14.0 283 5.0 107 1.8 31 0.7 
14.0-15.0 244 4.3 75 1.2 19 0.4 
15.0-16.0 153 2.7 41 0.7 17 0.4 
16.0-17.0 100 1.8 21 0.3 12 0.3 
17.0-18.0 54 1.0 12 0.2 6 0.1 
18.0-19.0 24 0.4 10 0.2 2 o.o 
19.0-20.0 19 0.3 14 0.2 4 0.1 
20.0-21.0 11 0.2 5 0.1 0 0.0 

>21.0 22 0.4 6 0.1 1 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL C 
48.0 51.5 3 8.6 
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SITE ID: OK 
SITE LOCATION: FT. SILL, OK. 
DATA SEPTEMBER 1980 THROUGH DECEMBER 1981 

-----------------------------------------------
1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------
WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) (%) (ABS) (%) 
----- ----- ----- ----- ----- ----- -----

0.5 0 0.00 1 0.02 11 0.24 
1.0 9 0.16 36 0.60 90 2.00 
1.5 26 0.46 72 1.20 285 6.32 
2.0 38 0.68 177 2.94 528 11.70 
2.5 56 1.00 359 5.96 783 17.36 
3.0 98 1.75 656 10.89 1040 23.05 
3.5 149 2.66 1083 17.98 1278 28.33 
4.0 244 4.35 1489 24.73 1555 34.47 
4.5 402 7.16 1885 31.30 1830 40.57 
5.0 580 10.34 2268 37.66 2083 46.18 
5.5 807 14.38 2653 44.06 2359 52.29 
6.0 1061 18.91 3002 49.85 2633 58.37 
6.5 1353 24.11 3324 55.20 2912 64.55 
7.0 1666 29.69 3620 60.11 3160 70.05 
7.5 1962 34.97 3914 65.00 3377 74.86 
8.0 2286 40.74 4195 69.66 3570 79.14 
8.5 2601 46.36 4498 74.69 3745 83.02 
9.0 2870 51.15 4763 79.09 3895 86.34 
9.5 3149 56.12 4978 82.66 4016 89.03 

10.0 3415 60.86 5165 85.77 4123 91.40 
11.0 3919 69.84 5427 90.12 4283 94.95 
12.0 4326 77.10 5594 92.89 4381 97.12 
13.0 4701 83.78 5731 95.17 4419 97.96 
14.0 4984 88.83 5838 96.94 4450 98.65 
15.0 5228 93.17 5913 98.19 4469 99.07 
16.0 5381 95.90 5954 98.87 4486 99.45 
17.0 5481 97.68 5975 99.22 4498 99.71 
18.0 5535 98.65 5987 99.42 4504 99.84 
19.0 5559 99.07 5997 99.58 4506 99.89 
20.0 5578 99.41 6011 99.82 4510 99.98 
21.0 5589 99.61 6016 99.90 4510 99.98 

>21.0 5611 100.00 6022 100.00 4511 100.00 
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SITE ID: OK 
SITE LOCATION: FT. SILL, OK. 
DATA SEPTE~1BER 1980 THROUGH DECEHBER 1981 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------

NUNBER OF OCCURENCES 
----- ----------------------------------

WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 31 86 125 205 258 247 108 7 
2 10 11 38 42 69 82 36 3 
3 5 7 17 26 31 49 24 0 
4 1 4 4 10 12 35 10 0 
5 1 0 3 4 5 33 14 0 
6 0 0 0 1 1 15 9 0 
7 0 0 0 1 0 16 10 1 
8 0 0 0 0 0 5 5 0 
9 0 0 0 0 0 7 10 0 

10 0 0 0 0 0 9 4 1 
11 0 0 0 0 0 6 2 0 
12 0 0 0 0 0 4 0 0 
13 0 0 0 0 0 3 1 0 
14 0 0 0 0 0 3 2 0 
15 0 0 0 0 0 2 3 0 
16 0 0 0 0 0 2 3 0 
17 0 0 0 0 0 1 0 0 
18 0 0 0 0 0 0 2 0 
19 0 0 0 0 0 0 1 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 1 1 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: OK 
SITE LOCATION: FT. SILL, OK. 
DATA SEPTEMBER 1980 THROUGH DECE~ffiER 1981 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

li!ND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) %A %B %C 
-------- --------------------------------------------
N 0.62 0.23 0.33 0.31 7.84 9.61 8.51 
NNE 0.80 0.08 0.26 0.22 13.88 12.70 18.00 
NE 1.02 -0.02 0.25 0.19 5.45 4.32 6.01 
ENE 0.93 0.09 0.31 0.26 3.39 2.97 3.41 
E 0.92 0.11 0.32 0.27 2.91 2.64 2.42 
ESE 1.31 0.13 0.44 0.37 4.74 3.17 3.30 
SE 0.86 0.10 0.30 0.26 8.98 8.30 6.89 
SSE 0.82 0.10 0.29 0.25 14.79 16.71 11.22 
s 0.75 0.14 0.30 0.26 13.54 15.19 14.54 
ssw 0.96 0.15 0.36 0.32 7.68 7.82 7.76 
sw 1.12 0.17 0.42 0.37 4.65 4.07 5.76 
WSW 1.14 0.18 0.43 0. 38 3.17 3.34 3.46 
\•l 1.15 0.23 0.47 0.42 1.69 1.33 1.60 
WNW 0.85 0.44 0.54 0.52 1.18 1.41 1.44 
NW 0.84 0.24 0.40 0.36 2.23 2.04 1.97 
NNW 0.73 0.17 0.31 0.28 3.72 4.12 3.57 

------------------------------------------------------
NOTES: 

ALPHA 
WS(UP) Z(UP) 

1. ------ = -----
\'~S (LO) Z(LO) 

LOG (WS (UP) /lvS (LO)) 
2. ALPHA = ------------------

LOG(Z(UP)/Z(LO)) 
WHERE; 
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Z=ELEVATION 
WS=WIND SPEED 
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GOODNOE HILLS, WASHINGTON 
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SITE ID: WA 
SITE LOCATION: GOODNOE HILLS WA. 
DATA JULY 1980 THROUGH APRIL 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 16056 

SENSOR % ON-LINE % RECOVERED 
------ -------------------------
WS (A) 100.0 52.9 
WD(A) 100.0 54.8 

WS (B) 100.0 50.2 
WD(B) 100.0 51.5 

WS (C) 100.0 52.1 
WD(C) 100.0 53.0 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

MEAN PO\IlER HEIGHT 
(METERS) 

MEAN 
ws WD WATTS/M**2 

SITE DATA (A)105.1 
(B) 60.9 
(C) 15.2 

1. 3 MAXI MUlti WIND SPEED 

ELEVATION 
(METERS) 

(A)105.1 

(B) 60.9 

(C) 15.2 

NOTES: 

WIND 
SPEED 

30.7 

29.5 

23.6 

1. SITE ELEVATION: 

WIND 
DIR. 

259.1 

258.9 

289.4 

7.1 
6.7 
5.4 

260.0 
256.9 
240.4 

DATE 

01/23/82 

01/23/82 

01/23/82 

403.43 
341.21 
174.31 

TIME 

21:00 (B) 
(C) 

21:00 (A) 
(c) 

20:00 (A) 
(B) 

805 METERS ABOVE SEA LEVEL. 
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OTHER LEVELS 

29.5 
23.1 
30.7 
23.1 
28.7 
29.0 



SITE ID: WA 
SITE LOCATION: GOODNOE HILLS WA. 
DATA JULY 1980 THROUGH APRIL 1982 

-------------------------------------------1. 4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-----------~-------------------------------

LEVEL A LEVEL B LEVEL c 
TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 7.4 277.6 7.0 282.5 5.5 26 5.1 
01:00 7.3 274.6 6.9 277.9 5.4 257.6 
02:00 7.4 27 4. 7 6.9 279.2 5.4 259.0 
03:00 7-3 274.4 6.9 277.9 5.4 258.7 
04:00 7.2 27 2. 8 6.8 27 3. 6 5.3 254.0 
05:00 6.9 26 9.0 6.5 266.0 5. 1 247.6 
06:00 6.7 26 4. 3 6.3 26 2. 4 4.9 240.0 
07:00 6.5 256.8 6. 1 253.5 4.8 230.7 
08:00 6.3 252.5 5.8 246.3 4.8 227-7 
09:00 6. 1 242.0 5.7 234.4 5.0 219.8 
10:00 6. 1 234.7 5.7 226.5 5.0 212.5 
11 : 00 6.3 233.0 6.0 224.5 5.3 208.8 
12:00 6.4 234.9 6.2 225.7 5.4 213.6 
13:00 6.6 23 8.6 6.3 228.6 5.5 215.8 
14:00 6.7 241.5 6.4 234.0 5.6 222.4 
15:00 6.9 248.4 6.6 240.6 5.7 226.3 
16:00 7. 1 255.4 6.9 252.3 5.7 235.8 
17:00 7.5 26 1. 3 7. 1 260.9 5.7 243.2 
18:00 7-7 26 8.2 7-3 266.1 5.8 254.2 
19:00 7.9 27 4. 5 7.5 27 0. 9 5.9 261.0 
20:00 8.0 27 4. 4 7.5 27 2. 7 5.8 26 0.1 
21:00 7.8 276.6 7.4 277.6 5.6 26 2. 8 
22:00 7-7 279.7 7.4 283.1 5.6 266.0 
23:00 7-5 276.2 7. 1 279.2 5.5 26 2. 4 

------------------------------------------------------------
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SITE ID: WA 
SITE LOCATION: GOODNOE HILLS WA. 
DATA JULY 1980 THROUGH APRIL 1982 

------------------------------------
1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 

---------------------------------------
o.o- 0.5 0 o.o 0 o.o 2 o.o 
0.5- 1.0 14 0.2 16 0.2 31 0.4 
1.0- 1.5 185 2.2 201 2.5 217 2.6 
1.5- 2.0 284 3.3 277 3.4 455 5.4 
2.0- 2.5 378 4.5 3 95 4.9 570 6.8 
2.5- 3.0 435 5. 1 487 6.0 680 8. 1 
3.0- 3.5 462 5.4 485 6.0 631 7.5 
3.5- 4.0 489 5.8 527 6.5 598 7. 1 
4.0- 4.5 477 5.6 451 5.6 548 6.6 
4.5- 5.0 441 5.2 425 5.3 495 5.9 
5.0- 5.5 412 4.9 403 5.0 473 5.7 
5.5- 6.0 365 4.3 326 4.0 448 5.4 
6.0- 6.5 372 4.4 313 3-9 387 4.6 
6.5- 7.0 303 3.6 299 3.7 443 5.3 
7.0- 7.5 301 3-5 297 3-7 538 6.4 
7.5- 8.0 293 3-5 313 3.9 337 4.0 
8.0- 8.5 322 3.8 284 3.5 286 3.4 
8.5- 9.0 282 3.3 290 3.6 26 3 3 • 1 
9.0- 9.5 289 3.4 289 3.6 208 2.5 
9.5-10.0 427 5.0 426 5.3 175 2. 1 

10.0-11.0 S11 6.0 456 5.7 260 3 • 1 
11.0-12.0 409 4.8 384 4.8 152 1.8 
12.0-13.0 338 4.0 260 3.2 87 1.0 
13.0-14.0 245 2.9 227 2.8 32 0.4 
14.0-15.0 204 2.4 105 1.3 18 0.2 
15.0-16.0 102 1.2 44 0.5 12 0. 1 
16.0-17.0 65 0.8 30 0.4 7 0. 1 
17.0-18.0 31 0.4 15 0.2 2 o.o 
18.0-19.0 22 0.3 12 0 • 1 6 0 • 1 
19.0-20.0 12 0 • 1 8 0. 1 2 o.o 
20.0-21.0 5 0 • 1 3 o.o 1 o.o 

>21.0 17 0.2 14 0.2 2 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
52.9 50.2 52. 1 
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SITE ID: WA 
SITE LOCATION: GOODNOE HILLS WA. 
DATA JULY 1980 THROUGH APRIL 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) (%) (ABS) (%) 
----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 0 o.oo 2 0.02 
1. 0 14 0.16 16 0.20 33 0.39 
1. 5 199 2.34 217 2. 6 9 250 2.99 
2.0 483 5. 6 9 494 6. 13 705 8.43 
2.5 861 10. 1 4 889 11.03 1275 15.24 
3.0 1296 15.26 1376 17.07 1955 23.37 
3.5 1758 20.70 186 1 23.08 2586 30.91 
4.0 2247 26.46 2388 29.62 3184 38.06 
4.5 2724 32.08 2839 35.21 3732 4 4. 6 1 
5.0 3165 37.27 326 4 40.49 4227 50.53 
5.5 3577 42.12 3667 45.48 4700 56.18 
6.0 3942 46.42 3993 49.53 5148 61.53 
6.5 4314 50.80 4306 53.41 5535 66.16 
7.0 4617 54.37 4605 57. 12 5978 71.46 
7.5 4918 57.91 4902 60.80 6516 77.89 
8.0 5211 61.36 5215 6 4. 6 9 6853 81 • 91 
8.5 5533 6 5. 16 5499 68.21 7139 85.33 
9.0 5815 68.48 5789 71.81 7402 88.48 
9.5 6104 71.8 8 6078 75.39 7610 90.96 

10.0 6531 76.91 6504 80.67 7785 93.06 
11 • 0 7042 82.93 6960 86.33 8045 96. 16 
12.0 7451 87.74 7344 91.0 9 8197 97.98 
13.0 7789 91.72 7604 94.32 8284 99.02 
1 4. 0 8034 94.61 7831 97.13 8316 99.40 
15.0 8238 97.01 7936 98.44 8334 99.62 
16.0 8340 98.21 7980 98.98 83 46 99.76 
17.0 8405 98.98 8010 99.35 8353 99.84 
18.0 8436 99-34 8025 99.54 8355 99.87 
19.0 8458 99.6 0 8037 99.6 9 8361 99.94 
20.0 8470 99.74 8045 99.79 8363 99.96 
21.0 8475 99.80 8048 99.83 8364 99.98 

>21.0 8492 100.00 8062 100.00 8366 100.00 
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SITE ID: WA 
SITE LOCATION: GOODNOE HILLS WA. 
DATA JULY 1980 THROUGH APRIL 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 144 374 372 389 351 240 129 5 
2 74 11 0 130 97 75 88 41 1 
3 43 47 47 27 26 68 24 2 
4 32 1 8 13 6 16 50 17 1 
5 19 8 6 6 1 33 17 1 
6 18 2 1 3 1 28 1 0 0 
7 8 4 1 0 0 1 9 5 0 
8 4 1 1 0 0 15 4 0 
9 ~- 0 1 0 0 13 4 0 

10 6 0 0 1 0 10 0 0 
1 1 Cl 0 0 0 0 3 2 0 
12 1 0 0 0 0 5 1 0 
13 0 0 0 0 0 4 0 0 
14 0 0 0 0 0 0 2 0 
1 5 0 0 0 0 0 2 0 0 
16 'I "· 0 0 0 0 3 0 0 
17 1 0 0 0 0 0 1 0 
18 0 0 0 0 0 1 0 0 
1 9 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: WA 
SITE LOCATION: GOODNOE HILLS WA. 
DATA JULY 1980 THROUGH APRIL 1982 

---------------------------------------1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) JA %B JC 

-------- --------------------------------------------
N 0.52 -0.05 0 • 11 0. 0 8 0.71 1. 09 0.72 
NNE -0.01 0.47 0.34 0.36 3.21 3.29 0.79 
NE 0.24 0.26 0.25 0.25 3.25 3.36 3.73 
ENE 0.05 0. 16 0.13 0.13 5.61 5.47 5.14 
E 0. 16 o.o9 0 • 1 1 0 • 1 1 5.71 5.00 5.65 
ESE 0.15 0 • 1 1 0.13 0.12 4. 59 4.24 4.27 
SE 0.04 o.oo 0.01 0.01 3.29 3.67 5.20 
SSE 0 .o 9 -0.03 o.oo o.oo 2. 6 4 3.35 5.33 
s 0. 10 -0.24 -0.14 -0. 16 2.72 3.24 5.30 
ssw 0.31 -0. 11 0.01 -0.02 3.86 3.76 5.76 
sw 0.07 0.03 0.04 0.04 7.32 7.72 9.13 
WSW 0.06 0.09 o.o8 0.08 13.22 11.76 10.98 
w 0. 10 0.20 0. 17 0.18 23.88 21.95 14.42 
WNW 0. 11 0.16 0.15 0.15 16.98 15.88 11.27 
NW -0.13 -0.10 -0. 11 -0.11 2.43 2.42 5.68 
NNW -0.15 -0.42 -0.35 -0.36 0.55 0. 6 8 3.33 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 
2. ALPHA = ------------------

LOG(Z(UP)/Z(LO)) 
WHERE; 
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Z=ELEVATION 
WS:WIND SPEED 
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ILIO POINT, HAWAII 
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SITE ID: IP 
SITE LOCATION: ILIO PT., MOLOKAI,HI 
DATA JANUARY 1981 THROUGH folAY 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 12384 

SENSOR % ON-LINE % RECOVERED 
------ -------------------------
WS(A) 100.0 25.8 
WD(A) 100.0 23.3 

WS (B) 100.0 22.3 
WD(B) 100.0 22.3 

WS(C) 100.0 30.4 
WD(C) 100.0 29.2 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

MEAN POWER HEIGHT 
(METERS) 

MEAN 
ws WD WATTS/M**2 

SITE DATA (A) 45.7 
(B) 30.0 
(C) 9.1 

10.9 
8.1 
7.3 

1. 3 MAXIM.UM WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(B) 30.0 

(C) 9.1 

NOTES: 

WIND 
SPEED 

19.9 

16.0 

17.2 

WIND 
DIR. 

119.1 

-999.9 

7 5.2 

85.1 
84.0 
84.1 

DATE 

07/06/81 

05/01/82 

02/25/81 

1032.77 
489.20 
369.67 

TIME 

03:00 (B) 
(C) 

OTHER LEVELS 

12.7 
8.9 

02:00 (A)-999.9 
(C) 12.4 

17:00 (A) 19.3 
(B) 15.7 

1. SITE ELEVATION: 61 METERS ABOVE SEA LEVEL. 
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SITE ID: IP 
SITE LOCATION: ILIO PT., MOLOKAI,HI 
DATA JANUARY 1981 THROUGH MAY 1982 

-------------------------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 10.9 88.7 8. 1 87.5 7.0 90.8 
01:00 10.7 91. 5 7.9 86.9 6.7 91.9 
02:00 10.3 89.8 7.8 87.7 6.6 92.5 
03:00 10.3 87.9 7.9 86.0 6.6 89.2 
04:00 10.3 88.6 7.9 86.4 6.7 89.6 
05:00 10.3 93.2 7.7 89.5 6.7 92. 1 
06:00 10.3 94.8 7.7 91.7 6.7 94.2 
07:00 10.4 91.9 8. 1 85.2 6.9 87.7 
08:00 10.5 84.5 8.3 78.9 7.0 79.5 
09:00 10.7 84.0 8.5 78.1 7.3 75.9 
10:00 1 1 • 0 7 8. 3 8.4 77.4 7.7 74.9 
11:00 11.2 78 .o 8.5 76.9 7.8 74.7 
12:00 11. 1 76.9 8.4 79.1 7.8 70.0 
13:00 11.2 7 8. 3 8.5 80.4 7.9 73.3 
14:00 11.3 75.5 8.3 78.6 7.9 73.8 
15:00 11.2 76.0 8.1 80.8 7.8 75.1 
16:00 11.3 77.8 8.1 81.4 7.8 77.0 
17:00 1 1 • 5 81.4 8.3 82!3 7.8 81.2 
18:00 1 1 • 4 82.3 8.1 82.6 7·7 83.7 
19:00 11. 3 86.1 8.1 84.4 7.5 87.0 
20:00 11.3 85.7 8. 1 85.4 7.5 85.7 
21:00 11.3 84.6 8. 1 85.4 7.3 85.6 
22:00 11. 1 85.2 8.1 87.7 7.2 87.6 
23:00 1 1 • 1 88.4 8. 1 88.1 7.2 8 9. 1 

------------------------------------------------------------
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SITE ID: IP 
SITE LOCATION: ILIO PT., MOLOKAI,HI 
DATA JANUARY 1981 THROUGH MAY 1982 

------------------------------------1 • 5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 
---------------------------------------
o.o- 0.5 0 o.o 0 o.o 0 o.o 
0.5- 1. 0 0 o.o 5 0.2 12 0.3 
1.0- 1. 5 0 o.o 35 1.3 70 1 • 9 
1.5- 2.0 5 0.2 50 1.8 1 1 1 2.9 
2.0- 2.5 7 0.2 73 2.6 148 3.9 
2.5- 3.0 20 0.6 61 2.2 170 4.5 
3.0- 3.5 24 o.8 90 3.3 160 4.2 
3-5- 4.0 55 1. 7 1 1 1 4.0 126 3.3 
4.0- 4.5 57 1 • 8 100 3.6 128 3.4 
4.5- 5.0 58 1 • 8 155 5.6 139 3.7 
5.0- 5.5 69 2.2 1 1 1 4.0 127 3.4 
5.5- 6.0 117 3.7 90 3-3 151 4.0 
6.0- 6.5 115 3.6 75 2.7 137 3.6 
6.5- 7.0 83 2.6 64 2.3 150 4.0 
7.0- 7.5 59 1. 8 82 3.0 188 5.0 
7.5- 8.o 82 2.6 109 3-9 196 5.2 
8.0- 8.5 66 2. 1 114 4. 1 218 5.8 
8.5- g.o 77 2.4 122 4.4 223 5.9 
g.o- 9.5 71 2.2 162 5.9 241 6.4 
9-5-10.0 107 3.4 157 5.7 254 6.7 

10.0-11.0 299 9.4 342 12.4 387 10.3 
11.0-12.0 510 16.0 321 11.6 235 6.2 
12.0-13.0 438 13.7 207 7-5 101 2.7 
13.0-14.0 268 8.4 103 3-7 58 1 • 5 
14.0-15.0 227 7.1 22 0.8 26 0.7 
15.0-16.0 184 5.8 4 0. 1 9 0.2 
16.0-17.0 101 3.2 0 o.o 1 o.o 
17.0-18.0 50 1 • 6 0 o.o 2 0. 1 
18.0-19.0 26 o.8 0 o.o 0 o.o 
19.0-20.0 18 0.6 0 o.o 0 o.o 
20.0-21.0 0 o.o 0 o.o 0 o.o 

>21.0 0 o.o 0 o.o 0 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
25.8 22.3 30.4 
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SITE ID: IP 
SITE LOCATION: ILIO PT., MOLOKAI,HI 
DATA JANUARY 1981 THROUGH MAY 1982 

-----------------------------------------------1. 6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( % ) (ABS) ( % ) ( ABS) (%) 
----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 0 o.oo 0 o.oo 
1.0 0 o.oo 5 0.18 12 0.32 
1 • 5 0 o.oo 40 1. 4 5 82 2.18 
2.0 5 0.16 90 3.25 193 5.12 
2.5 12 0.38 163 5.90 341 9.os 
3.0 32 1.00 224 8.10 511 13.56 
3.5 56 1.75 314 11.36 671 17.81 
4.0 1 1 1 3.48 425 15.37 797 21. 15 
4.5 168 5.26 525 18.99 925 24.55 
s.o 226 7.08 680 24.59 1064 28.24 
5.5 295 9.24 791 28.61 11 91 31.61 
6.0 412 12.90 881 31.86 1342 35.62 
6.5 527 16.50 956 34.58 1479 39.25 
7.0 610 19. 10 1020 36.89 1629 43.23 
7.5 669 20.95 1102 39.86 1817 48.22 
8.o 751 23.52 1211 43.80 2013 53.42 
8.5 817 25.59 1325 47.92 2231 59.21 
9.0 894 28.00 1447 52.33 2454 65.13 
9.5 965 30.22 1609 58.19 2695 71.52 

10.0 1072 33.57 1766 63.87 2949 78.26 
11. 0 1371 42.94 2108 76.24 3336 88.54 
12.0 1881 58.91 2429 87.85 3571 94.77 
13.0 2319 72.63 2636 95.33 3672 97.45 
14.0 2587 81.02 2739 99.06 3730 98.99 
15.0 2814 88.13 2761 99.86 3756 99.68 
16.0 2998 93.89 2765 100.00 3765 99.92 
17.0 3099 97.06 2765 100.00 3766 99.95 
18.0 3149 98.62 2765 100.00 3768 100.00 
19.0 3175 99.44 2765 100.00 3768 100.00 
20.0 3193 100.00 2765 100.00 3768 100.00 
21.0 3193 100.00 2765 100.00 3768 100.00 

>21.0 3193 100.00 2765 100.00 3768 100.00 
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SITE ID: IP 
SITE LOCATION: ILIO PT., MOLOKAI,HI 
DATA JANUARY 1981 THROUGH MAY 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 11 36 51 74 71 1 1 6 93 0 
2 5 6 13 21 13 36 26 0 
3 1 4 3 7 15 19 8 0 
4 2 4 3 1 4 22 2 0 
5 0 0 0 0 1 7 9 0 
6 0 0 0 3 1 10 7 0 
7 0 0 1 0 1 6 5 0 
8 0 0 0 0 0 0 3 0 
9 0 0 0 0 0 3 2 0 

10 0 0 0 0 0 5 3 0 
11 0 0 0 0 0 3 3 0 
12 0 0 0 0 0 2 2 0 
13 0 0 0 0 1 2 0 0 
14 0 0 0 0 0 0 0 0 
15 0 0 0 0 0 2 0 0 
16 0 0 0 0 0 1 0 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 1 0 
19 0 0 0 0 0 1 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 1 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: IP 
SITE LOCATION: ILIO PT., MOLOKAI,HI 
DATA JANUARY 1981 THROUGH MAY 1982 

---------------------------------------1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) %A %B %C 
-------- --------------------------------------------
N 1.08 -0.05 0.24 0.18 1. 28 0.90 1. 06 
NNE 1. 28 -0.18 0.20 0.12 2.79 1.95 2.23 
NE 1.27 -0.32 0.09 o.oo 5-79 3.47 7.83 
ENE 0. 6 8 o.oo 0.18 0.14 22.39 18.08 28.00 
E 0.82 0.07 0.27 0.23 29. 16 17.83 23.06 
ESE 1. 00 0.16 0.38 0.33 6.48 7.49 9.55 
SE 1. 20 0.26 0.50 0.45 2.85 1. 95 3.66 
SSE 2.12 -0.52 0.17 0.02 1. 25 1.05 4.56 
s 2.39 -0.29 0.41 0.26 2.25 1. 23 2.02 
ssw 2.08 -0.10 0.47 0.34 3.16 1.77 2.36 
sw 1. 90 -0.18 0.36 0.24 3.16 1. 6 6 2.02 
WSW 1. 89 -0.07 0.44 0.33 1. 94 2.06 1. 86 
w 1.07 0.21 0.43 0.38 1. 19 1. 19 1. 14 
WNW 1.26 0.03 0.35 0.28 0.72 0.69 0.66 
NW 1.60 -0.07 0.37 0.27 1. 16 1. 0 8 o.8o 
NNW 1.08 -0.13 0.18 0. 11 0.88 1. 01 0.77 

------------------------------------------------------NOTES: 

WS(UP) 
1 • ------ = 

WS(LO) 

2. ALPHA = 

ALPHA 
Z(UP) 
-----
Z(LO) 

LOG(WS(UP)/WS(LO)) 

LOG(Z(UP)/Z(LO)) 
WHERE; 
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Z:ELEVATION 
WS:WIND SPEED 
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SITE ID: KR 
SITE LOCATION: KAHUA RANCH, HI. 
DATA FEBRUARY 1981 THROUGH FEBRUARY 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 9432 

SENSOR 

WS (A) 
WD(A) 

WS(B) 
WD(B) 

WS(C) 
WD(C) 

% ON-LINE 

100.0 
100.0 

100.0 
100.0 

100.0 
100.0 

% RECOVERED 

28.5 
32.1 

33.0 
25.9 

35.7 
27.7 

1. 2 ANNU.l\L MEANS AND STANDARD DEVIATIONS 

HEIGHT 
(METERS) 

MEAN 
ws 

MEAN POWER 

SITE DATA (A) 45.7 
(B) 30.0 
(C) 9.1 

11.3 
9.2 
8.6 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(B) 30.0 

(C) 9.1 

NOTES: 

WIND 
SPEED 

27.5 

33.2 

27.3 

WIND 
DIR. 

81.9 

-999.9 

-999.9 

WD WATTS/M**2 

83.2 
100.3 

96.8 

DATE 

09/21/81 

05/10/81 

11/05/81 

1528.71 
974.43 
733.22 

TIME 

21:00 (B) 
(C) 

OTHER LEVELS 

18.7 
18.0 

06:00 (A)-999.9 
(C) 21.3 

05:00 (A)-999.9 
(B)-999.9 

1. SITE ELEVATION: 1030 METERS ABOVE SEA LEVEL. 

l 01 



SITE ID: KR 
SITE LOCATION: KAHUA RANCH, HI. 
DATA FEBRUARY 1981 THROUGH FEBRUARY 1982 

-------------------------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 11.2 89.4 9.2 101.6 8.5 94.6 
01:00 1 1 • 4 88.1 9.2 101.9 8.7 97.2 
02:00 11.2 88.2 9.2 98.7 8.7 93.4 
03:00 11. 1 88.0 9.2 95.2 8.6 96.4 
04:00 11.2 87.4 9. 1 94.7 8.6 99.0 
05:00 11.7 83.8 9.5 94.0 9. 1 98.0 
06:00 11.9 87.2 9.7 96.6 9.0 95.6 
Ol:OO 11.9 83.6 9.7 95.1 9.0 95.9 
0 :00 11 • 8 87.6 9. 1 114.8 8.9 107.8 
09:00 11 • 6 71.7 9.0 97·5 8.4 93.6 
10:00 11 • 4 77.1 8.7 116.2 8.2 114.0 
11:00 11.2 73.5 8.7 110.6 8.2 110.3 
12:00 10.5 71. 8 8.5 196.3 7.8 108.5 
13:00 10.3 77.2 8.5 138.3 7.8 92.5 
14:00 10.2 77.2 8.4 137.5 7.8 108.4 
15:00 10.3 83.4 8.5 144.0 7.8 107.6 
16:00 10.6 78.9 8.6 130.3 8. 1 91.9 
17:00 10.9 85.2 8.9 124.3 8.4 105.1 
18:00 11.3 82.0 9.5 103.2 8.7 104.1 
19:00 1 1 • 9 82.7 10.0 91.4 9.2 93.3 
20:00 12.1 82. 1 10.0 87.9 9.3 92.0 
21:00 12.4 80.0 10.2 87.3 9.3 90.0 
22:00 12.0 82.1 10.0 96.0 9.1 90.4 
23:00 11.7 87.8 9.7 103.5 9.0 91.6 

------------------------------------------------------------
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SITE ID: KR 
SITE LOCATION: KAHUA RANCH, HI. 
DATA FEBRUARY 1981 THROUGH FEBRUARY 1982 

------------------------------------1. 5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LE:VEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 
---------------------------------------
o.o- 0.5 9 0.3 0 o.o 0 o.o 
0.5- 1. 0 17 0.6 28 0.9 11 0.3 
1.0- 1.5 24 0.9 39 1.3 62 1.8 
1. 5- 2.0 28 1. 0 53 1.7 95 2.8 
2.0- 2.5 32 1. 2 84 2.7 114 3.4 
2.5- 3.0 38 1. 4 132 4.2 192 5.7 
3.0- 3.5 59 2.2 133 4.3 198 5-9 
3.5- 4.0 93 3.5 134 4.3 171 5. 1 
4.0- 4.5 95 3.5 1 1 4 3-7 136 4.0 
4.5- 5.0 85 3.2 122 3-9 117 3.5 
5.0- 5.5 72 2.7 126 4.0 103 3. 1 
5.5- 6.0 76 2.8 103 3.3 90 2.7 
6.0- 6.5 78 2.9 110 3.5 74 2.2 
6.5- 7.0 87 3-2 100 3.2 86 2.6 
7.0- 7.5 90 3-3 103 3-3 81 2.4 
7-5- 8.0 73 2.7 91 2.9 114 3.4 
8.0- 8.5 79 2.9 78 2.5 102 3.0 
8.5- 9.0 64 2.4 90 2.9 98 2.9 
9.0- 9.5 72 2.7 97 3 • 1 1 1 4 3.4 
9-5-10.0 87 3.2 113 3.6 105 3. 1 

10.0-11.0 152 5.6 224 7.2 201 6.0 
11.0-12.0 165 6 • 1 171 5.5 211 6.3 
12.0-13.0 122 4.5 148 4.7 191 5.7 
13.0-14.0 92 3.4 1 31 4.2 137 4.1 
14.0-15.0 82 3.0 109 3.5 145 4.3 
15.0-16.0 99 3-7 108 3-5 118 3.5 
16.0-17.0 140 5.2 100 3.2 106 3.1 
17.0-18.0 92 3.4 70 2.2 71 2. 1 
18.0-19.0 119 4.4 58 1 • 9 54 1 • 6 
19.0-20.0 95 3.5 39 1.3 34 1.0 
20.0-21.0 77 2.9 26 0.8 22 0.7 

>21. 0 198 7.4 82 2.6 18 0.5 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
28.5 :33.0 35-7 
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SITE ID: KR 
SITE LOCATION: KAHUA RANCH, HI. 
DATA FEBRUARY 1981 THROUGH FEBRUARY 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) (%) (ABS) (%) ----- ----- ----- ----- ----- ----- -----

0.5 9 0.33 0 o.oo 0 o.oo 
1.0 26 0.97 28 0.90 11 0.33 
1. 5 50 1.86 67 2.15 73 2.17 
2.0 78 2.90 120 3.85 16 8 4.98 
2.5 110 4 .o 9 204 6.55 282 8.37 
3.0 148 5.50 336 10.78 474 14.06 
3.5 207 7. 6 9 469 15.05 672 19.93 
4.0 300 1 1 • 1 5 603 19.35 843 25.01 
4.5 395 14.6 8 717 23.01 979 29.04 
5.0 480 17.84 839 26.93 1096 32.51 
5.5 552 20.51 965 30.97 1199 35.57 
6.0 628 23.34 1068 34.27 1289 38.24 
6.5 706 26.24 1178 37.80 1363 40.43 
7.0 793 29.47 1278 41.01 1449 42.98 
7.5 883 32.81 1381 44.32 1530 45.39 
8.o 956 35.53 1472 47.24 1644 48.77 
8.5 1035 38.46 1550 49.7 4 1746 51.79 
9.0 1099 40.84 1640 52.63 1844 54.70 
9.5 1171 43.52 1737 55.74 1958 58.08 

10.0 1258 46.75 1850 59.37 2063 61.20 
11.0 1410 52.40 2074 66.56 2264 67.16 
12.0 1575 58.53 2245 72.05 2475 73.42 
13.0 16 97 63.06 2393 76.80 2666 79.09 
14.0 1789 66.48 2524 81.00 2803 83.15 
15.0 1871 69.53 2633 84.50 2948 87.45 
16.0 1970 73.21 2741 87.97 3066 90.95 
17.0 2110 78.41 2841 91. 17 3172 94.10 
18 .o 2202 81.83 2911 93.42 3243 96.20 
19.0 2321 86.25 2969 95.28 3297 97.80 
20.0 2416 89.7 8 3008 96.53 3331 98.81 
21.0 2493 92.64 3034 97.37 3353 99.47 

>21.0 26 91 100.00 3116 100.00 3371 100.00 
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SITE ID: KR 
SITE LOCATION: KAHUA RANCH, HI. 
DATA FEBRUARY 1981 THROUGH FEBRUARY 1982 

--------------------------------
1.7 WIND SF'EED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------llfiND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 111 78 110 87 107 115 95 25 
2 8 25 16 15 17 53 26 8 
3 5 5 5 6 6 33 15 7 
4 1 0 3 1 1 16 13 2 
5 3 0 1 0 0 17 5 7 
6 0 0 0 1 0 9 9 4 
7 1 0 0 0 0 3 4 1 
8 0 0 0 0 0 2 5 1 
9 0 0 0 0 0 4 1 1 

10 0 0 0 0 0 4 1 1 
1 1 0 0 0 0 0 1 2 0 
12 0 0 0 0 0 0 3 0 
13 0 0 0 0 0 0 1 0 
14 0 0 0 0 0 0 1 0 
15 0 0 0 0 0 0 0 0 
16 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 1 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 1 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: KR 
SITE LOCATION: KAHUA RANCH, HI. 
DATA FEBRUARY 1981 THROUGH FEBRUARY 1982 

---------------------------------------1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) JA JB JC 
-------- --------------------------------------------
N 0.40 -0.08 0.04 0.02 0.82 0.42 0.56 
NNE 0.92 -0.30 0.02 -0.05 1. 52 1. 22 1. 25 
NE -0.08 0.18 0.11 0.12 4.91 5.07 3.29 
ENE 0.28 0.01 0.08 0.07 28.39 19.83 20.88 
E 0.89 0.09 0.30 0.25 24.82 14.70 17.92 
ESE 0.93 0.14 0.34 0.30 4.98 4.08 7.42 
SE 0.60 0.08 0.22 0.19 3.20 2.44 3.44 
SSE 1.43 -0.18 0.24 0.14 2.94 1. 99 2.85 
s 0.79 0. 17 0.33 0.30 3.64 2.18 2.88 
SSW 0.30 0. 11 0.16 0.15 2.53 2.41 2.76 
sw 0.81 o.oo 0.21 0.17 4.16 3.95 4.81 
WSW 0.90 -0.06 0.19 0.13 3.83 3.02 3.98 
w 0.80 0.09 0.28 0.23 2.27 1.77 2. 11 
WNW 0.90 -0.18 0.10 0.04 1. 0 8 0.61 0.98 
NW 0.65 -0.01 0.16 0.12 0.37 0.42 0.33 
NNW 0.75 -0.06 0.15 0 • 1 1 0.85 0.48 0.30 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 
2. ALPHA = ------------------

LOG(Z(UP)/Z(LO}) 
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WHERE; Z:ELEVATION 
WS:WIND SPEED 
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SITE ID: KU 
SITE LOCATION: KAHUKU MOD-OA, HI. 
DATA SEPTEMBER 1980 THROUGH JUNE 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 16032 

SENSOR % ON-LINE % RECOVERED 
------ -------------------------
WS(A) 95.5 36.1 
WD(A) 95.5 29.0 

WS(B) 95.5 42.7 
WD(B) 95.5 35.1 

WS(C) 95.5 42.7 
WD(C) 95.5 39.2 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(B) 30.0 
(C) 9.1 

MEAN 
ws 

8. 1 
8.0 
7.6 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(B) 30.0 

(C) 9.1 

WIND 
SPEED 

23.5 

22.7 

23.7 

WIND 
DIR. 

-999.9 

181.3 

185.3 

MEAN 
WD 

77.6 
86.0 
90.9 

DATE 

03/05/82 

03/05/82 

03/05/82 

------------------------------------NOTES: 

POWER 
WATTS/M••2 

567.59 
539-36 
465.67 

TIME OTHER LEVELS 

16:00 (B) 22.7 
(C) 23.7 

16:00 (A) 23.5 
(C) 23.7 

16:00 (A) 23.5 
(B) 22.7 

1. SITE ELEVATION: 108 METERS ABOVE SEA LEVEL. 
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SITE ID: KU 
SITE LOCATION: KAHUKU MOD-OA, HI. 
DATA SEPTEMBER 1980 THROUGH JUNE 1982 

-------------------------------------------1 • 4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------' 

00:00 8. 1 83.4 7.9 96.4 7.4 100.0 
01:00 8.o 85.9 7-9 96.3 7-3 99-7 
02:00 7.9 86.2 7.8 96.8 7.2 100.6 
03:00 7.8 85.8 7-7 96.3 7. 1 100.3 
04:00 7-7 85.0 7.6 97-5 7.0 101.9 
05:00 7-7 83.3 7.5 95.6 6.9 101.6 
06:00 7-7 8 5.1 7-5 97.2 6.9 104.8 
07:00 7.6 86.6 7.5 100.8 7-0 106.0 
08:00 7.8 84.7 7-7 94-7 7-3 96. 1 
09:00 8.o 74.5 8.0 81.3 7-7 84.7 
10:00 8.3 6 8 .1 8.4 7 3. 4 8.2 78.3 
11:00 8.5 6 3. 1 8.5 67.2 8.3 73.0 
12:00 8.5 63.6 8.5 66.7 8.4 7 3. 1 
13:00 8.3 64.8 8.5 66.9 8.3 72.8 
14:00 8.3 65.8 8.4 6 9. 3 8.2 76.2 
15:00 8.2 67.3 8.3 72.7 8.o 76.7 
16:00 8.o 68.4 8.o 71.7 7-7 77-3 
17:00 8.o 71.1 8.o 75.4 7.6 81.7 
18:00 8.o 76.1 7-9 8 4. 1 7-3 86.3 
19:00 8 • 1 79.5 8.o 8 8.6 7.4 92.8 
20:00 8.3 80.9 8.2 91.0 7.5 96. 1 
21:00 8.3 81.8 8. 1 92.1 7-5 97.1 
22:00 8.3 82.8 8.2 92.2 7-5 97.4 
23:00 8.2 83.6 8. 1 9 4.1 7.4 98.5 

------------------------------------------------------------
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SITE ID: KU 
SITE LOCATION: KAHUKU MOD-OA, HI. 
DATA SEPTEMBER 1980 THROUGH JUNE 1982 

------------------------------------1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 
---------------------------------------
0.0- 0.5 5 0. 1 3 o.o 7 0 • 1 
0.5- 1.0 27 0.5 26 0.4 27 0.4 
1.0- 1.5 52 0.9 96 1.4 99 1.4 
1.5- 2.0 130 2.2 171 2.5 208 3.0 
2.0- 2.5 142 2.5 183 2.7 238 3.5 
2.5- 3.0 241 4.2 239 3-5 284 4. 1 
3.0- 3-5 250 4.3 267 3-9 268 3-9 
3-5- 4.0 232 4.0 256 3.7 275 4.0 
4.0- 4.5 194 3.4 253 3.7 312 4.6 
4.5- 5.0 193 3-3 279 4 • 1 333 4.9 
5.0- 5.5 262 4.5 279 4 • 1 291 4.2 
5.5- 6.0 260 4.5 300 4.4 323 4.7 
6.0- 6.5 279 4.8 286 4.2 297 4.3 
6.5- 7.0 266 4.6 298 4.4 250 3.7 
7-0- 7-5 269 4.6 293 4.3 268 3-9 
7-5- 8.0 262 4.5 289 4.2 310 4.5 
8.0- 8.5 260 4.5 323 4.7 330 4.8 
8.5- 9.0 221 3.8 298 4.4 294 4.3 
9.0- 9.5 249 4.3 294 4.3 303 4.4 
9.5-10.0 175 3.0 270 3-9 274 4.0 

10.0-11.0 406 7.0 492 7.2 500 7-3 
11.0-12.0 36 4 6.3 456 6.7 427 6.2 
12.0-13.0 318 5.5 390 5.7 351 5. 1 
13.0-14.0 249 4.3 291 4.3 249 3.6 
14.0-15.0 179 3. 1 244 3.6 170 2.5 
15.0-16.0 122 2. 1 156 2.3 89 1 • 3 
16.0-17.0 82 1. 4 54 0.8 34 0.5 
17.0-18.0 49 0.8 24 0.4 16 0.2 
18.0-19.0 20 0.3 9 0 • 1 8 0. 1 
19.0-20.0 8 0. 1 8 0. 1 2 o.o 
20.0-21.0 8 0. 1 4 0. 1 3 o.o 

>21.0 1 1 0.2 8 0.1 9 0 .1 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
36. 1 42.7 42.7 
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SITE ID: KU 
SITE LOCATION: KAHUKU MOD-OA, HI. 
DATA SEPTEMBER 1980 THROUGH JUNE 1982 

-----------------------------------------------1. 6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( % ) (ABS) (%) (ABS) (%) 
----- ----- ----- ----- ----- ----- -----

0.5 5 0.09 3 0.04 7 0. 10 
1. 0 32 0.55 29 0.42 34 0.50 
1.5 84 1. 4 5 125 1. 8 3 133 1.94 
2.0 214 3.70 296 4.33 341 4.98 
2.5 356 6.15 479 7.00 579 8.45 
3.0 597 10.32 718 10.50 863 12.60 
3.5 847 14.64 985 14.40 1131 16. 51 
4.0 1079 18.6 5 1241 18.15 1406 20.53 
4.5 1273 22.01 1494 21.85 1718 25.08 
5.0 1466 25.34 1773 25.92 2051 29.95 
5.5 1728 29.87 2052 30.00 2342 34.19 
6.0 1988 34.36 2352 34.39 2665 38.91 
6.5 2267 39.19 2638 38.57 2962 43.25 
7.0 2533 43.79 2936 42.93 3212 46.90 
7.5 2802 4 8.4 4 3229 47.21 3480 50.81 
8.0 3064 52.96 3518 51.44 3790 55.34 
8.5 3324 57.46 3841 56.16 4120 60.15 
9.0 3545 61.28 4139 60.52 4414 64.45 
9.5 3794 65.58 4433 64.82 4717 68.87 

10.0 396 9 68.61 4703 68.77 4 991 72.87 
11.0 4375 75.63 5195 75.96 5491 80.17 
12.0 4739 81.92 5651 82.63 5918 86.41 
13.0 5057 87.42 6041 88.33 6269 91.53 
14.0 5306 91.72 6 332 92.59 6518 95.17 
15.0 5485 94.81 6576 96. 15 6688 97.6 5 
16.0 5607 96.92 6732 98.4 4 6777 98.95 
17.0 5689 98.34 6786 99.23 6811 99.4 5 
18 .o 5738 99.19 6810 99.5 8 6827 99.6 8 
19.0 5758 99.53 6819 99.71 6835 99.80 
20.0 5766 99.67 6827 99.82 6837 99.82 
21.0 5774 99.81 6831 99.88 6 840 99.87 

>21.0 5785 100.00 6839 100.00 6849 100.00 
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SITE ID: KU 
SITE LOCATION: KAHUKU MOD-OA, HI. 
DATA SEPTEMBER 1980 THROUGH JUNE 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 82 16 1 189 184 195 171 90 5 
2 18 61 35 64 60 51 17 0 
3 20 24 17 28 25 32 10 1 
4 13 12 5 11 11 25 11 0 
5 6 6 6 6 4 10 4 1 
6 5 5 2 0 4 12 2 0 
7 3 0 1 1 1 6 3 0 
8 5 0 0 0 2 12 5 0 
9 2 0 0 0 0 4 2 0 

10 2 0 0 0 0 2 2 0 
1 1 0 0 0 0 0 4 1 0 
12 1 0 0 0 0 5 0 0 
13 0 0 0 0 0 2 1 0 
14 0 0 0 1 0 2 1 0 
15 1 0 0 0 0 2 0 0 
16 0 0 0 0 0 2 0 0 
17 0 0 0 0 0 1 0 0 
18 0 0 0 0 0 1 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 1 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 2 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: KU 
SITE LOCATION: KAHUKU MOD-OA, HI. 
DATA SEPTEMBER 1980 THROUGH JUNE 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) %A %B %C 
-------- --------------------------------------------
N -0.02 0.05 0.03 0.04 1. 73 1. 56 1 • 1 4 
NNE -0.15 0.05 o.oo 0.01 1. 76 3.09 2.31 
NE 0.30 0.06 0.12 0. 11 8. 11 5.26 5.59 
ENE -0.03 0.10 0.07 o. 0 8 17. 13 19.01 17.77 
E -0.30 -0.02 -0. 10 -0.08 11 • 0 1 20.73 30.06 
ESE -0.06 -0.01 -0.03 -0.02 4.94 10. 15 10. 13 
SE 0.03 0.01 0.01 0.01 1.64 4.81 5.64 
SSE 0.47 0.10 0.20 0.18 1. 37 1.89 2.54 
s 0.20 0.20 0.20 0.20 1. 7 8 1. 54 2.15 
ssw -0.20 0.24 0.12 0.15 1.82 1. 75 2.04 
sw 0.21 0.13 0.15 0.14 2.18 2.41 2.99 
WSW 0.14 0.09 0 • 1 1 0.10 2.35 3. 13 3.07 
w 0. 17 0.04 0.07 0.07 1. 52 1. 83 1.56 
WNW 0.34 -0.03 0.07 0.05 1.09 1. 35 1. 59 
NW o.oo 0.20 0. 15 0. 16 1. 71 1. 67 1. 6 8 
NNW -0.08 0.10 0.05 0.06 1. 28 1.56 1. 12 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2. ALPHA = ------------------
LOG(Z(UP)/Z(LO)) 

WHERE; 
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LIVINGSTON, MONTANA 
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SITE ID: MT 
SITE LOC ATION: LIVINGSTON, MT. 
DATA SEPTEMBER 1980 THROUGH SEPTEMBER 1982 

1.1 SENS OR PERFORMANC E 

TOTAL POSSI BLE SAMPLES: 18264 

SENSOR J ON-LINE % RECOVERED 
------ -------------------------
WS(A) 98 . 4 71. 0 
WD(A) 98. 4 78. 9 

WS(B) 98. 4 74. 2 
WD(B) 98. 4 77. 5 

WS(C) 98. 4 76 . 4 
WD(C) 98.4 80 . 3 

1 . 2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(B) 30.0 
(C) 9. 1 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS) 

(A) 45. 7 

(B) 30.0 

(C) 9. 1 

NOTES: 

WIND 
SPEED 

33. 1 

29 .8 

26.5 

MEAN 
ws 

WIND 
DIR. 

221 . 1 

199 . 6 

2 16. 1 

8 . 4 
7.8 
6 . 8 

MEAN 
WD 

226.9 
224 . 8 
217 . 4 

DATE 

0 1/08/82 

12/ 10/80 

0 1/08/82 

POWER 
WATTS/M**2 

794.89 
671 . 65 
457 . 81 

TIME OTHER LEVELS 

03:00 (B) 29 . 4 
(C) 24-3 

08:00 (A) 28 . 0 
(C) 26.4 

04:00 (A) 31. 6 
(B) 28.5 

1. SITE ELEVATION: 1420 METERS ABOVE SEA LEVEL. 
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SITE ID: MT 
SITE LOCATION: LIVINGSTON, MT. 
DATA SEPTEMBER 1980 THROUGH SEPTEMBER 1982 

-------------------------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 7-9 223.3 7.2 220.7 6. 1 205.4 
01:0 0 7-9 225.5 7-3 222.8 6. 1 206.9 
02:00 7.8 223.0 7.3 217.8 6.2 205.5 
03:00 7-9 229.0 7.4 222.5 6.3 210.2 
04:00 7 - 9 230.2 7.4 225.7 6.3 211.2 
05:00 7.8 226.9 7.3 221.7 6.4 20 9. 1 
06:00 8.0 225.7 7-5 219. 1 6 . 5 207.9 
07:00 8.2 228.1 7.8 224. 1 6.8 218. 1 
08:00 8.7 227.2 8.2 223 . 9 7.2 222.3 
09:00 9 . 0 225 . 6 8.5 223.2 7.6 223.0 
10:00 9. 1 227.5 8.6 227.1 7.8 227.3 
11:0 0 9.0 230.3 8.5 228.7 7-7 229.6 
12:00 9.0 229.7 8.5 230.1 7-7 231.9 
13:00 9.0 231-3 8.4 233 . 2 7.7 235.5 
14:00 8.9 234.2 8.3 238.2 7.6 240.8 
15:00 9 . 0 236 . 5 8.4 241.0 7.6 243.7 
16:00 8.9 238.9 8 . 2 241.6 7 . 4 240.7 
17:00 8.8 232.3 8.1 233-3 7.2 231.1 
18:00 8.7 227.3 8.0 227.5 6.9 221.4 
19:00 8.4 21.9.9 7-7 2 18.8 6.6 211.9 
20:00 8.2 220.0 7.6 215.6 6.4 206.4 
21:00 8 • 1 2 17. 1 7.4 214.0 6.2 204.6 
22:00 7.9 220.8 7-3 217.4 6 • 1 201.7 
23:00 7.7 221.3 7. 1 218.2 6.0 204.9 

------------------------------------------------------------
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SITE ID: MT 
SITE LOCATION: LIVINGSTON, MT. 
DATA SEPTEMBER 1980 THROUGH SEPTEMBER 1982 

------------------------------------
1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 

---------------------------------------
o.o- 0. 5 0 o.o 5 o.o 2 o.o 
o.s- 1. 0 159 1.2 57 0.4 157 1.1 
1.0- 1. 5 357 2.8 433 3.2 718 5 • 1 
1. 5- 2 . 0 512 3 . 9 768 5.7 96 0 6 . 9 
2.0- 2.5 540 4.2 758 5.6 870 6.2 
2.5- 3.0 554 4.3 752 5.5 790 5.7 
3.0- 3.5 505 3.9 6 36 4.7 6 96 5.0 
3.5- 4.0 454 3.5 590 4.4 592 4.2 
4.0- 4.5 458 3.5 523 3.9 596 4. 3 
4.5- 5.0 423 3.3 495 3.7 563 4.0 
5. 0- 5.5 438 3.4 470 3.5 569 4. 1 
5 . 5- 6.0 443 3.4 46 5 3.4 545 3.9 
6.0- 6.5 46 1 3.6 486 3.6 548 3.9 
6.5- 7.0 556 4.3 473 3.5 510 3 . 7 
7.0- 7.5 583 4.5 490 3.6 540 3.9 
7 . 5- 8.0 620 4.8 47 2 3.5 479 3.4 
8 .o- 8.5 507 3 . 9 481 3.5 494 3.5 
8 . 5- 9.0 478 3.7 466 3.4 482 3 .5 
9 .o- 9. 5 450 3.5 420 3. 1 438 3. 1 
9.5-10.0 440 3.4 419 3. 1 401 2.9 

10.0-11.0 739 5.7 738 5.4 614 4.4 
11.0-12.0 640 4.9 60 5 4. 5 472 3.4 
12.0-13.0 467 3.6 419 3 • 1 385 2.8 
13.0-14.0 359 2.8 376 2.8 288 2. 1 
14.0-15.0 296 2.3 314 2.3 265 1.9 
15.0-16.0 246 1.9 233 1.7 235 1. 7 
16.0-17. 0 177 1.4 219 1.6 176 1.3 
17 . 0-18 . 0 169 1.3 200 1.5 16 3 1.2 
18.0-19.0 194 1.5 192 1.4 109 0.8 
19 . 0-20.0 158 1.2 173 1.3 94 0 . 7 
20.0-21. 0 139 1.1 108 0.8 75 0.5 

>21. 0 450 3 . 5 314 2.3 122 0.9 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
71.0 74.2 76.4 
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SITE ID: MT 
SITE LOCATION: LIVINGSTON , MT. 
DATA SEPTEMBER 1980 THROUGH SEPTEMBER 1982 

-----------------------------------------------1. 6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVE'L B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED ( ABS ') (%) (ABS) ( % ) (ABS) (%) 
----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 5 o.o4 2 0.01 
1 • 0 15 9 1.23 62 0.46 159 1. 14 
1. 5 516 3.98 495 3.65 877 6.29 
2. 0 1028 7.92 1263 9.32 1837 13. 17 
2.5 1568 12.09 2021 14.92 2707 19. 41 
3.0 2122 16.36 2773 20.46 3497 25.07 
3.5 2627 20.25 3409 25. 16 4193 30.06 
4.0 3081 23.75 3999 29.51 4785 34.31 
4.5 3539 27.28 4522 33.37 5381 38.58 
5.0 3962 30.54 5017 37.03 5944 42.62 
5.5 4400 33-92 5487 40.49 6513 46.6 9 
6 . 0 4843 37.33 5952 43.93 7058 50.60 
6.5 5304 40 . 89 6438 47.51 7606 54.53 
7.0 5860 4 5. 17 6 911 51 . 00 8116 58.19 
7.5 6443 49.67 7401 54.62 86 56 62.06 
8.0 7063 54 . 4 5 787 3 58.10 9135 65 . 49 
8.5 7570 58.36 8354 61.6 5 9629 69.03 
9.0 8048 62.04 8820 65.09 1 0 1 1 1 72 .49 
9.5 8498 65 . 51 9240 68.19 10549 75.63 

10.0 8938 68.90 9659 71 . 28 10950 78.51 
11 • 0 9677 74.60 10397 76.73 11564 82.91 
12.0 10317 79 . 53 11002 81.20 12036 86.29 
13.0 10784 83.13 11421 84.29 12421 89.05 
14.0 11143 85. 90 117 97 87.06 12709 91. 12 
15.0 11439 88.18 1 2111 89.38 12974 93.02 
16.0 11685 90.08 12344 91. 10 13209 94.70 
17.0 1186 2 91.44 12563 92.72 13385 95.96 
18.0 12031 92.75 12763 94.1 9 13548 97 . 13 
19.0 12225 94.24 12955 95.61 13657 97.91 
20.0 12383 95.46 13128 96 . 89 13751 98.59 
21.0 12522 96.53 13236 97.6 8 13826 99.13 

>21.0 12972 100.00 13550 100.00 13948 100.00 
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SITE ID: MT 
SITE LOCATION: LIVINGSTON, MT. 
DATA SEPTEMBER 1980 THROUGH SEPTEMBER 1982 

--------------------------------
1 • 1 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3- 4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 338 576 586 575 575 504 236 65 
2 100 120 97 90 108 218 120 20 
3 45 23 20 24 29 137 6 1 8 
4 41 9 3 1 16 77 38 7 
5 28 2 1 1 5 56 39 5 
6 17 1 0 0 1 47 23 4 
7 19 0 0 0 0 33 1 9 3 
8 13 0 0 0 2 23 11 1 
9 3 0 0 0 0 18 7 2 

10 6 0 0 0 0 13 6 1 
11 3 0 0 0 0 12 3 2 
12 3 0 0 0 0 8 3 2 
13 0 0 0 0 1 1 2 1 
14 0 0 0 0 0 1 1 0 
15 0 0 0 0 0 1 1 0 
16 0 0 0 0 0 2 1 1 
17 0 0 0 0 0 3 1 0 
18 1 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 1 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: MT 
SITE LOCATION: LIVINGSTON, MT . 
DATA SEPTEMBER 1980 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

( A, B) (B,C) (A, C) (A,B,C ) %A %B %C 
-------- --------------------------------------------
N 0 . 32 0.07 0.14 0.12 2. 1 1 2.08 1. 91 
NNE 0.28 0. 12 0.16 0. 1 5 1.52 1. 67 1. 74 
NE 0.44 0.03 0 . 13 0. 11 1. 54 2.17 2.16 
ENE -0.29 -0.01 -0.09 -0.07 2.75 4.54 4.62 
E 0.09 0.12 0. 1 1 0. 1 1 6. 91 8.39 8 . 25 
ESE 0 . 38 0.17 0.23 0 . 21 7 . 65 5.62 5. 8 9 
SE 0.6 1 0. 1 8 0.30 0.27 4.42 3.28 3-79 
SSE -0.71 0.50 0.18 0.25 1. 71 1. 73 2 . 60 
s -0.87 0 . 80 0.36 0.46 1. 6 5 2.51 2 . 34 
ssw 0.12 0.12 0.12 0.12 10.80 12. 16 1 3. 16 
sw 0 . 43 0.05 0. 15 0. 13 16.60 14.80 16 . 96 
WSW 0.16 0. 0 8 0 . 10 0. 1 0 16 . 33 16.09 16.02 
w 0.21 0.06 0.10 0.09 13 . 10 12.07 11. 07 
WNW 0. 14 0.06 0. 0 8 0.08 5.84 5.47 4.85 
NW 0.25 0.03 0.08 0.07 3. 11 2.93 2.57 
NNW 0.42 0.05 0.15 0. 1 3 2.27 2.10 2.02 

------------------------------------------------------NOTES: 
ALPHA 

WS{UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO ) ) 

2. ALPHA = ------------------
LOG(Z(UP) / Z(LO)) 

WHERE; 
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SITE I D: MK 
SITE LOCATI ON: MEADE, KANSAS 
DATA JULY 1980 THROUGH SEPTEMBER 1982 

1 .1 SENSOR PERFORMANCE 

TOTAL POSSI BLE SAMPLES: 19728 

SENSOR % ON-LINE % RECOVERED 
------ -------------------------
WS(A) 1 00. 0 69.4 
WD(A ) 100. 0 78.8 

WS (B) 100. 0 64 . 0 
WD (B) 1 00. 0 67.3 

WS( C} 100. 0 76. 7 
WD(C) 100. 0 80. 0 

1 .2 ANNUAL MEANS AND STANDARD DEVIATIONS 

HEI GHT 
(METERS) 

MEAN 
ws 

l-'IEAN POvlER 
WD WATTS/t-1**2 

------------------------~---------------------------------------

SITE DATA (A) 45 . 7 
(B ) 30.0 
(C) 9 . 1 

1 . 3 MAXIMUH WIND SPEED 

ELEVATION 
(METERS) 

(A) 45. 7 

(B) 30 . 0 

(C) 9 . 1 

NOTES: 

WIND 
SPEED 

24.6 

2 4 .2 

19.8 

\HND 
DI R. 

279. 3 

-999 .9 

356.4 

8.3 
7.1 
5 .7 

148.3 
121.2 
148 . 2 

DATE 

05/26/ 82 

1 1/ 15/81 

03/21/81 

484.74 
363.18 
214 . 60 

TIME OTHER LEVELS 

15:00 (B)-999.9 
(C) 16.0 

12:00 (A)-999.9 
(C) 12.9 

16:00 (A) 23 . 2 
( B ) 22. 0 

1. SITE ELEVATION: 7 56 METERS ABOVE SEA LEVEL. 
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SITE ID: MK 
SITE LOCATION: MEADE, KANSAS 
DATA JULY 1980 THROUGH SEPTEMBER 1982 

-------------------------------------------
1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------
OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 8 . 2 147.6 6.5 131.4 5.1 147.3 
01:00 8.0 148.4 6 . 3 132.9 4.9 153.9 
02:00 7.9 157.0 6.4 142.8 4.9 157.9 
03:00 7.8 163.4 6 .4 142 . 6 4.9 162.2 
04:00 7.8 165.3 6.3 1 11.1 4.8 156.3 
05 : 00 7 . 7 166.2 6.2 92.9 4.7 176 . 3 
06:00 7.7 166.0 6.3 74.1 4.8 186.1 
07:00 7 . 6 171.3 6.3 20.3 5.1 201.7 
08:00 7.8 17 8 .o 6.7 15.5 5.7 212 . 1 
09:00 8.1 187.1 7.2 359.6 6 . 2 214 . 9 
10:00 8.4 183.8 7.6 1 9.2 6.6 211.4 
11:00 8 . 5 17 4.4 7.9 97.3 6.7 196.4 
12:00 8.5 17 2.3 8.1 132.0 6.8 190.5 
13:00 8.6 167 . 2 8.1 139.1 6.8 183.9 
14:00 8.8 167.9 8.0 1 52.3 6.9 185.3 
15:00 8 . 9 156.5 8.0 144 . 7 6.9 166. 6 
16: 00 8.9 149.9 7.9 13 2 . 9 6.8 1 51.9 
17:00 8.8 1 41.8 7.7 124.6 6.5 135.4 
18:00 8.7 128.3 7.4 114.2 6.0 118 . 2 
19:00 8.7 124.0 7.1 110 . 4 5.6 114.2 
20:00 8.7 1 22.7 7.0 111 . 2 5 . 4 113. 7 
21:00 8.7 123.2 7.0 11 4 .o 5.3 1 17.7 
22:00 8.6 129 .4 7.0 122.3 5.3 127.7 
23:00 8.5 137.7 6 . 7 128.1 5.2 1 37.8 

---------------------------------~--------------------------
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SITE ID: MK 
SITE LOCATION: MEADE, KANSAS 
DATA J ULY 1980 THROUGH SEPTEMBER 1982 

------------------------------------
1 . 5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------
WIND LEVEL A LEVEL B LEVEL C 
SPEED COUNT % COUNT % COUNT % 
---------------------------------------
o.o- 0.5 0 o.o 2 o . o 0 o . o 
0.5- 1 . 0 7 0.1 108 0.9 127 0.8 
1 . 0- 1 . 5 66 0.5 141 1.1 455 3 . 0 
1 . 5- 2.0 98 0 . 7 235 1 . 9 633 4.2 
2 . 0- 2.5 110 0 . 8 352 2.8 839 5.5 
2.5- 3.0 175 1 . 3 468 3.7 960 6.3 
3.0- 3.5 235 1 . 7 540 4 . 3 989 6.5 
3.5- 4 . 0 336 2.5 648 5 .1 lOll 6.7 
4.0- 4.5 450 3 . 3 678 5 . 4 1034 6 . 8 
4.5- 5.0 504 3.7 707 5.6 1075 7.1 
5.o- 5.5 572 4.2 727 5.8 1008 6.7 
5.5- 6.0 676 4.9 726 5 . 8 960 6.3 
6.0- 6.5 770 5 . 6 728 5 .8 834 5.5 
6 . 5- 7.0 792 5.8 690 5.5 745 4 . 9 
7.0- 7 . 5 927 6.8 757 6.0 635 4 . 2 
7 . 5- 8.0 1022 7.5 656 5 . 2 549 3.6 
8.0- 8.5 1027 7.5 588 4.7 561 3.7 
8.5- 9.0 899 6 . 6 51 2 4.1 433 2.9 
9.0- 9. 5 772 5 . 6 547 4.3 380 2.5 
9 . 5- 10.0 673 4 . 9 51 2 4.1 339 2.2 

10 . 0- 11. 0 1061 7.7 719 5.7 542 3.6 
11 . 0-12.0 668 4 . 9 476 3 . 8 415 2.7 
12.0-13.0 570 4 . 2 364 2 . 9 267 1.8 
13.0-14 . 0 516 3.8 240 1.9 147 1.0 
14.0- 15 . 0 372 2.7 190 1.5 88 0.6 
15.0-16.0 169 1.2 119 0.9 49 0.3 
16 . 0- 17 . 0 95 0.7 60 0.5 24 0.2 
17 . 0- 18. 0 55 0 . 4 43 0.3 26 0.2 
18.0-19.0 34 0.2 32 0.3 11 0.1 
19.0-20 . 0 20 0.1 18 0 . 1 4 o.o 
20.0-21 . 0 9 0 . 1 26 0.2 0 0.0 

>21 . 0 20 0.1 16 0.1 0 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL C 
69.4 64.0 76.7 
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SITE ID: MK 
SITE LOCATION: MEADE, KANSAS 
DATA : JULY 1980 THROUGH SEPTE~ffiER 1982 

-----------------------------------------------
1.6 CUHULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------

LEVEL A LEVEL B LEVEL C 
----- ------------ ------------ ------------
WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) (%) (ABS) (%) 
----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 2 0.02 0 o.oo 
1.0 7 0.05 110 0.87 127 0 . 84 
1.5 73 0.53 251 1.99 582 3.84 
2.0 171 1.25 486 3.85 1215 8 . 03 
2.5 281 2.05 838 6.64 2054 13.57 
3.0 456 3.33 1306 10 . 34 3014 19.91 
3.5 691 5.04 1846 14.62 4003 26.44 
4 . 0 1027 7 . 50 2494 19.75 5014 33.12 
4.5 1477 10.78 3172 25.12 6048 39 .95 
5.0 1981 14.46 3879 30.72 7123 47.05 
5.5 2553 18.64 4606 36.48 8131 53.71 
6.0 3229 23.57 5332 42.23 9091 60.05 
6.5 3999 29.19 6060 48.00 9925 65.55 
7.0 4791 34.97 6750 53.47 10670 70.48 
7.5 5718 41.74 7507 59.46 11305 74.67 
8.0 6740 49.20 8163 64.66 11854 78 . 30 
8.5 7767 56.69 8751 69.31 12415 82.00 
9.0 8666 63.26 9263 73.37 12848 84.86 
9.5 9438 68.89 9810 77.70 13228 87.37 

10.0 10111 73.80 10322 81.76 13567 89.61 
11.0 11172 81.55 11041 87.45 14109 93.19 
12 . 0 11840 86.42 11517 91.22 14524 95 . 93 
13.0 12410 90.58 11881 94.11 14791 97.69 
14.0 12926 94.35 12121 96.01 14938 98.67 
15.0 13298 97.07 12311 97.51 15026 99.25 
16.0 13467 98.30 12430 98 . 46 15075 99.57 
17.0 13562 98.99 12490 98.93 15099 99.73 
18.0 13617 99.39 12533 99.27 15125 99.90 
19.0 13651 99.64 12565 99.52 15136 99.97 
20.0 13671 99.79 12583 99.67 15140 100.00 
21.0 13680 99.85 12609 99.87 15140 100.00 

>21 .0 13700 100 . 00 12625 100.00 15140 100.00 
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SITE ID: MK 
S ITE LOCATION: MEADE, KANSAS 
DATA JULY 1 980 THROUGH SEPTEMBER 1982 

--------------------------------
1 .7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------

NU~ffiER OF OCCURENCES 
----- ----------------------------------

WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5- 6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 94 276 415 555 679 543 193 9 
2 3 4 71 113 169 190 173 60 4 
3 11 23 36 48 60 102 30 1 
4 14 1 2 17 17 25 80 23 2 
5 4 1 8 8 11 43 28 0 
6 3 2 3 4 9 51 10 0 
7 4 0 0 2 4 4 3 11 0 
8 1 0 0 0 1 30 14 0 
9 0 0 0 0 0 29 7 0 

10 0 0 0 1 0 18 2 0 
11 0 0 0 0 0 12 2 0 
12 0 0 1 0 0 11 4 0 
13 0 0 0 0 0 14 3 0 
14 0 0 0 0 0 4 2 0 
15 0 0 0 0 0 4 1 0 
16 0 0 0 0 0 1 0 0 
17 0 0 0 0 0 6 0 0 
18 0 0 0 0 0 2 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: r·1K 
SITE LOCATION: MEADE, KANSAS 
DATA JULY 1980 THROUGH SEPTEt•1BER 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) %A %B %C 
-------- --------------------------------------------
N 0.22 0.17 0.18 0.18 8.84 8. 7 4 9.48 
NNE 0.33 0.19 0.23 0.22 7.07 5.77 6.43 
NE 0.41 0.20 0.25 0.24 3.81 3.27 2.75 
ENE 0.50 0.27 0.33 0.32 3.01 2.40 3.20 
E 0.80 0.21 0.37 0.33 3.31 2.48 3.77 
ESE 1.10 0.06 0.33 0.27 6.91 4.21 6.45 
SE 0.46 0.14 0.22 0.20 9. 0 9 7.78 10.13 
SSE 0.29 0.16 0.19 0.18 10.68 10.24 11.53 
s 0.23 0.24 0.23 0.23 10.78 8.51 9.76 
ssw 0.24 0.25 0.25 0.25 9.34 8.57 8.41 
sw 0.35 0.30 0.32 0.31 4.19 4.09 3.33 
WSW 0.80 0.18 0.34 0.31 2.24 2.11 2.05 
w 0.81 0.08 0.27 0.23 1.79 1.62 2.25 
WNW 0.64 0.19 0.31 0.28 2.53 2.53 3.20 
NW 0.32 0.11 0.16 0.15 3.81 3.12 4.58 
Nmv 0.14 0.20 0.18 0.19 6.07 6.11 8.26 

------------------------------------------------------
NOTES: 

ALPHA 
WS(UP) Z(UP) 

1. ------ = -----
WS (LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 
2. ALPHA = ------------------

LOG(Z(UP)/Z(LO)) 
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WHERE; Z=ELEVATION 
WS=WIND SPEED 
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MINOT, NORTH DAKOTA 
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SI TE I D: MR 
SI TE LOCATION : MINOT, ND. 
DATA OCTOBE R 1980 TH ROUGH SEPTEMBER 1982 

------------------1. 1 SENSOR PERFORMANCE 

------------------
TOTAL POSSI BLE SAMPLES: 17520 

SENSOR J ON- LINE % RECOVERED 
------ -------------------------
WS(A) 100 . 0 64. 8 
WD( A) 100. 0 92. 2 

WS(B) 100 . 0 65 . 3 
WD(B) 100. 0 90 . 4 

WS(C) 100. 0 62 . 8 
WD ( C) 100. 0 92.7 

1 . 2 ANNUAL MEANS AND STANDARD DEVIATIONS 

HE I GHT 
( METERS) 

ME AN 
ws 

MEAN 
WD 

POWER 
WATTS/M••2 

--~-------- ~ ---- ----------- --------- --- - -- ------- ----- --- -------

SITE DA TA (A ) 45 .7 
( B) 30. 0 
(C ) 9. 1 

1.3 MAXI MUM WI ND SPEED 

ELEVAT I ON WI ND 
(METERS) SP EED 

WIND 
DIR. 

8 . 4 
7.8 
6. 5 

27 2. 7 
26 g . 8 
265 . 8 

DATE 

533.58 
439 . 69 
271.89 

TIME OTHER LEVELS 

--------- --------------------------------------------------
(A) 45 .7 23.4 291.2 03/ 12/82 2 1 :00 (B) 23 . 2 

(C) 19 . 8 
(B) 30. 0 23 . 2 2 99. 2 03/12/82 2 1 : 00 (A) 23 . 4 

(C) 19.8 
(C) 9. 1 20 . 4 295.9 03/ 12/62 18:00 ( A) 23. 1 

( B) 22.8 

NOTES: 
1. SITE ELEVAT I ON: 6 75 METERS ABOVE SEA LEVEL . 
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SITE ID: MR 
SITE LOCATION: MI NOT, ND. 
DA TA OCTOBE R 1980 THROUGH SEPTEMBER 1982 

-------------------------------------------1.4 WI ND SPEED AND DI RECTI ON VERSUS TIME- OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 8 . 8 257 . 8 8.0 250 . 8 6.3 258 . 9 
01:00 8.8 252.9 8.0 245.8 6.3 260 . 0 
02 : 00 8.8 254.7 8.0 249 . 9 6.3 26 4.4 
03 : 00 8.8 252.1 7 . 9 249 . 2 6 . 2 262.7 
04:00 8.8 253 . 3 7 . 9 252 .1 6.3 264.4 
05 : 00 8.7 259.9 7.9 257 . 9 6.2 270.2 
06:00 8 . 6 260 . 9 7 . 8 259 . 7 6.2 272 . 9 
07:00 8.4 26 4.5 7.6 263.5 6.2 277.6 
08 : 00 8 • 1 26 8 ·3 7.5 267. 1 6.4 280. 1 
09 : 00 7 - 9 271.3 7.4 270. 1 6.6 285.4 
10:00 1·9 277.1 7.5 277 . 0 6.8 293 . 7 
11: 00 7.9 280 . 2 7 . 6 281.2 6.8 298 . 2 
12:00 8.0 280.6 7 . 7 282 . 3 7.0 299.8 
13:00 8 • 1 275.2 7.8 27 7 .8 7 . 1 294 . 2 
14 :00 8 . 2 277. 0 7 . 9 281 . 0 7. 1 296. 7 
15 : 00 8.2 27 9 .o 7.9 280.0 7.0 2 95 . 1 
16 : 00 8.2 280.6 7 - 9 280 . 4 6.9 298 . 6 
17:00 8.2 286 . 9 7 .8 286.9 6.8 305.0 
18 : 00 8.3 292.9 7.8 29 1. 8 6.7 31 1. 6 
19:00 8.2 298.5 7.6 295 . 1 6.4 3 16. 1 
20:00 8.2 299.3 7 . 6 287 . 6 6. , 31 8 . 1 
2 1 :00 8.4 298 . 2 7 . 7 283 . 3 6 • 1 308.8 
22:00 8.6 275 . 8 1·9 261 . 6 6 . 2 26 8 . 2 
23:00 8 . 8 26 5 .o 8.0 252.5 6.3 264 . 6 

------------------------------------------------------------
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SITE I D: MR 
SITE LOC ATION: MINOT, ND . 
DATA OCTOBE R 1980 THR OUGH SEPTEMBER 1982 

------------------------------------1.5 FR EQ UENCY DISTR IBUTI ON OF WIND SPEED 

----·-------------------------------WIND LEVEL A LEVEL B LEVEL c 
SP EED COUNT % COUNT % COUNT % 
---------------------------------------
o. o- o.s 0 o.o 0 o.o 0 o. o 
0. 5- 1.0 21 0 . 1 43 0.3 71 0 . 5 
1. 0- 1. 5 66 0 . 4 74 0 . 5 146 1.0 
1. 5- 2.0 154 1. 0 122 0 .8 291 2 . 0 
2 . 0- 2.5 191 1.3 326 2 . 2 426 2 . 9 
2 .5- 3. 0 258 1. 7 322 2.2 593 4 . 1 
3.0- 3. 5 410 2. 8 48 1 3 .2 737 5. 1 
3.5- 4. 0 526 3 .5 557 3.7 909 6.3 
4.0 - 4. 5 580 3.9 726 4.9 871 6 . 0 
4. 5- 5. 0 620 4.2 735 4 .9 936 6 . 4 
5.0- 5. 5 648 4.4 806 5.4 979 6.7 
5 . 5- 6.0 67 7 4. 6 788 5.3 1032 7 . 1 
6 .0- 6 . 5 774 5. 2 852 5.7 977 6 . 7 
6 . 5- 7 . 0 78 4 5 . 3 846 5.7 929 6 . 4 
7 . 0- 7 .5 778 5. 2 857 5 . 7 809 5 . 6 
7-5- 8. 0 756 5. 1 797 5 . 3 750 5.2 
8 .o- 8. 5 818 5.5 820 5.5 67 1 4.6 
8 . 5- 9. 0 786 5.3 783 5. 2 552 3.8 
9 . 0- 9. 5 727 4. 9 761 5. 1 528 3 . 6 
9. 5-1 0.0 727 4. 9 696 4 .7 460 3.2 

10 . 0-11.0 1217 8 . 2 1110 7.4 634 4.4 
11. 0- 12 . 0 1014 6.8 766 5. 1 441 3 . 0 
12 .0-13.0 751 5. 1 547 3-7 294 2 . 0 
13.0-14 .0 541 3.6 381 2.5 202 1 • 4 
14 . 0- 15.0 352 2 . 4 268 1. 8 120 0 . 8 
15.0-16.0 261 1. 8 166 1. 1 77 0.5 
16.0- 17.0 130 0 . 9 137 0 . 9 40 0.3 
17.0-18 . 0 128 0 .9 90 0.6 12 0. 1 
18.0- 19 . 0 80 0.5 43 0 . 3 15 0. 1 
19. 0- 20 . 0 34 0 . 2 15 0 . 1 7 o.o 
20.0-2 1.0 22 0. 1 16 0. 1 3 o.o 

>21 . 0 21 0. 1 15 0. 1 0 o.o 
RECOVE RY RATES 

LEVEL A LEVEL B LEVEL c 
84. 8 85 .3 82.8 
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SITE ID: MR 
SITE LOCATION: MINOT, ND. 
DATA OCTOBER 1980 TH ROUGH SEPTEMBER 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) ( J ) (ABS) (%) 

----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 0 o.oo 0 o.oo 
1. 0 21 0.14 43 0 . 29 71 0 . 49 
1.5 87 0.59 117 0.78 217 1.50 
2.0 241 1. 62 23 9 1. 60 508 3.50 
2 . 5 432 2.91 56 5 3.78 934 6. 44 
3 . 0 690 4. 6 5 88 7 5.93 1527 10.52 
3.5 1100 7. 41 1368 9 . 15 2264 15.60 
4.0 1626 10 . 95 1925 12.88 3173 21.86 
~ . 5 2206 14.85 26 5 1 17.7 4 4044 27 . 87 
5.0 2826 19.03 3386 22.65 4980 34.32 
5.5 3474 23.39 41 92 28.05 5959 41.06 
6.0 4151 27.95 4980 33.32 6991 48.17 
6.5 4925 3 3 . 16 5832 39 . 02 7968 54.91 
7.0 5709 38.44 6678 44.6 8 8897 61. 31 
7·5 6487 43. 68 75 35 50.41 9706 66. 88 
8.0 7243 48.77 83 32 55.7 5 10456 72 . 05 
8. 5 8061 54.28 9152 61. 23 11127 76.67 
9 . 0 8847 59.57 9935 66.47 11679 80.48 
9.5 9574 64.46 10696 71. 56 12207 84. 12 

10.0 10301 69.36 11392 76.22 12667 87.29 
11.0 11518 77.55 12502 83.65 13301 91.66 
12.0 12532 84.3 8 1326 8 88.77 13742 94.6 9 
13.0 13283 89.44 13815 92.43 140 36 96.72 
14.0 13824 93.08 14196 94 . 98 14238 9 8. 11 
15.0 14176 95.45 14464 96.78 14358 98.94 
16 . 0 14437 97. 21 146 30 97.89 14435 99.47 
17.0 14567 98.08 14767 98 .80 14475 99. 75 
18.0 146 95 98.94 14857 99.4 0 14 487 99. 83 
19.0 14775 99 .4 8 14900 99.69 14502 99.93 
20.0 14809 99.71 149 15 9 9.7 9 14509 99.98 
21. 0 14831 99.86 1493 1 99.90 14512 100.00 

>21. 0 14852 100.00 14946 100.00 14512 100.00 
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SITE ID: MR 
SITE LOCATION : MINOT , NO. 
DATA : OCTOBER 1980 THROUGH SEPTEMBER 1982 

--------------------------------1. 7 WIND SPEED PERSISTEN CE FREQUENC Y (LEVEL A) 

--------------------------------
NUMBER OF OC CU REN CES 

----- ----------------------------------WI ND SPEED CL ASS , METER S/SEC 
HO URS < 3 3-4 4- 5 5- 6 6-7 7- 12 12- 20 > 20 
----- ----------~-- ----------------- ----

1 143 336 495 574 62 3 522 270 4 
2 54 10 9 135 170 16 9 186 65 2 
3 29 36 6 2 59 61 105 38 3 
4 13 31 20 27 27 91 32 1 
5 10 1 1 9 9 14 64 13 1 
6 4 3 5 4 6 40 9 0 
7 3 0 5 2 7 28 13 0 
8 4 1 0 0 0 34 6 1 
9 0 0 0 0 1 27 6 1 

10 2 0 0 0 2 18 1 0 
1 1 0 0 0 0 0 12 6 0 
12 2 0 0 0 0 13 8 0 
13 0 0 0 0 0 10 1 0 
14 1 0 0 0 0 5 3 0 
15 0 0 0 0 0 5 1 0 
16 1 0 0 0 0 10 0 0 
17 0 0 0 0 0 5 1 0 
18 0 0 0 0 1 2 3 0 
19 1 0 0 0 0 2 1 0 
2 0 0 0 0 0 0 2 0 0 
21 0 0 0 0 0 0 1 0 
22 0 0 0 0 0 2 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 

• 
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SI TE ID: MR 
SI TE LOCATION: MINOT, ND. 
DATA OCTOBE R 1980 THROUGH SEPTEMBER 1982 

---------------------------------------1 • 8 POWER LAW EXPONENT AND W/D DISTRI BUTION 

---------------------------------------
WI ND DI R 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) ( B, C) (A, C) (A,B,C) JA JB JC 
-------- --------------------------------------------
N - 0.02 0 . 03 0.02 0 . 02 
NNE 0.04 0.09 o.o8 0.08 
NE 0 . 26 0 . 27 0.27 0.27 
ENE 0 . 08 0 . 23 0. 19 0.20 
E 0. 12 0.21 0.18 0 . 19 
ESE 0.13 0. 13 0 . 13 0.13 
SE 0 . 24 0 . 14 0. 17 0 . 16 
SSE 0.40 0.17 0.23 0 . 22 
s 0.07 0.15 0.13 0. 13 
ssw 0 . 19 0. 11 0.14 0. 13 
sw 0 . 18 0.14 0.15 0.15 
WSW 0.29 0 . 21 0.23 0 . 22 
w 0.38 0.19 0.24 0.23 
WNW 0 . 22 0 . 17 0 . 18 0 . 18 
NW 0 .1 7 0. 17 0. 17 0 .17 
NNW 0.09 0 . 09 0.09 0.09 

NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 . - - ---- = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2. ALPHA = ------------- -----LOG(Z(UP)/Z( LO)) 
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7. 34 
4.64 
3 . 81 
3.70 
3.73 
3 . 65 
4.55 
6.58 
9. 44 
7. 06 
4.54 
5.83 
7.52 
8.42 
9. 0 8 
8.53 

WHERE ; 

6 . 64 7. 93 
4.53 5 .59 
4.28 4.13 
3 . 50 3.59 
3.99 3.96 
3 . 75 3.62 
4. 13 3.89 
5. 37 5. 15 
9.47 9 . 15 
8.50 9 . 98 
5 .1 0 5.94 
5.3 1 5. 13 
7. 13 6.95 
8 .0 3 7.57 
8 . 38 7 . 56 
9. 13 8 . 92 

Z: ELEVATI ON 
WS:WI ND SPEED 
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SI TE ID: NI 
SITE LOCATION : NANTUCKET ~S . , MA. 
DATA NOVEMBER 1980 THROUGH DECEMBER 198 1 

1. 1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 10224 

SENSOR % ON-LIN E % RECOV ERED 
------ -------------------------
WS ( A) 100 . 0 71.8 
WD(A ) 100.0 74 .3 

WS(B ) 100. 0 32. 8 
WD (B ) 100.0 71.8 

WS ( C) 100 . 0 61. 2 
WD( C) 100. 0 81. 2 

1 .2 ANNUAL MEANS AND STANDARD DEVIATIONS 

------------------------------------------
HEIG HT 

(METERS) 
MEAN 

ws 
MEAN 

WD 
POWER 

WATTS/M••2 

----------------------------------------------------------------
SITE DATA (A) 45 .7 

(B) 30 . 0 
( C) 9 . 1 

1. 3 MAXIMUM WIND SPEED 

ELEVATION WIND 
(METERS) SPEED 

WIND 
DIR . 

9 . 1 
8. 1 
6 . 2 

26 9 .7 
251.1 
278.4 

DATE 

698 . 11 
631.75 
359 . 64 

TIME OTHER LEVELS 
--------- -----------~------------ ----------- - --- -----------

(A ) 45 . 7 28.1 322 . 9 11/30/ 81 10:00 (B)-999.9 
(C)-999.9 

( B) 30.0 26. 9 128 . 7 02/20/81 12:00 (A) 25 . 5 
(C)-999.9 

(C) 9.1 22. 1 328 . 3 12/ 30/8 1 21 : 00 (A) 25.9 
(B)-999 . 9 

------------------------------------NOTES: 
1. SITE ELEVAT ION: 12 METERS ABOVE SEA LEVEL. 
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SI TE ID: NI 
SI TE LOCATION: NANTUCKET I S. I MA. 
DATA NOVEMBER 1980 THROUGH DECEMBER 1 98 1 

-------------------------------------------1.4 WIND SPEED AND DI REC TION VERSUS TIME- OF- DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TI ME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00 : 00 9 . 1 27 1. 2 7 . 8 244.9 5.9 282 . 5 
01:00 9.0 277 . 6 8 . 1 249 . 0 5 . 8 289 . 3 
02:00 9.0 277 . 2 8.0 245.3 5.8 287 . 8 
03:00 8 . 9 285 . 3 7 . 8 255 . 8 5.8 293.2 
04 : 00 9. 1 290.6 7 . 9 26 9.4 6.0 294.2 
05:00 9.2 292 . 5 7 . 8 268 . 8 6.2 296 . 8 
06:00 9 . 2 295 .1 7.9 276.9 6 • , 297.9 
07:00 9 . 4 294 . 5 8.2 275. 1 6 . 6 296 . 2 
0 8:00 9 . 2 296 . 0 8 . 7 27 9 . 7 6.7 293. 1 
0 9:00 9 . 1 290 . 7 8 . 7 271 0 2 6 . 7 288 . 4 
10 : 00 9.3 282 . 4 9 . 0 274.2 6 . 6 28 1. 4 
11 : 00 9 . 5 267.8 8.7 265.7 6 . 5 27 4. 1 
12:00 9.5 259 . 1 8 .7 253 . 3 6 . 7 26 9 . 1 
13:00 9.3 248 . 9 8 . 5 247.3 6 . 6 260.9 
14:00 9. 1 248 . 9 8 . 2 242.6 6.4 25 9 .1 
15:00 9 . 0 244 . 5 8.0 242 . 4 6.3 256.3 
16:00 9 . 1 242 .4 7 . 7 236 . 8 6 . 1 256. 4 
17 :00 9.0 243. 9 7 . 6 240 . 1 5.9 254. 5 
18:00 9.0 247 .1 7.6 236 . 1 5 . 9 265 . 2 
19 : 00 9 . 0 252.8 7 . 8 236.5 5 . 8 26 9. 8 
20:00 9 . 2 249.8 8 . 0 232 . 3 s.8 26 9. 6 
21:00 9 . 2 250 . 0 8 . 0 229.4 6 . 0 268 . 7 
22:00 9.2 255 . 2 8 . 1 23 1 .2 6 . 1 276 . 3 
23 : 00 9.0 260.3 7.8 237 . 8 6.0 279.4 

------------------------------------------------------------
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SITE I D: NI 
SITE LOCATI ON: NA NTUCKE T IS . , MA. 
DATA NOVEMBER 1980 TH ROUGH DECEMBER 1981 

------------------------------------
1 • 5 FREQUEN CY DI STRIBUTION OF WIND ~PEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SP EED COUN T % COUNT % COUN T % 
---------------------------------------

o .o- 0 . 5 0 o .o 1 o. o 7 0 . 1 
0 . 5- 1.0 0 o .o 6 0. 2 130 2. 1 
1. 0- 1.5 0 o .o 36 1. 1 353 5.6 
1.5- 2.0 2 o .o 52 1 • 6 334 5.3 
2 .0- 2.5 5 0 . 1 109 3. 3 296 4.7 
2 .5- 3 .0 31 0 .4 1 1 0 3 . 3 323 5 . 2 
3 . 0- 3.5 59 0 . 8 150 4 .5 374 6 .0 
3 . 5- 4 . 0 88 1.2 118 3. 5 351 5 . 6 
4 . 0- 4.5 152 2 . 1 135 4.0 36 4 5 . 8 
4 .5- s.o 222 3 .0 146 4.4 322 5 .1 
5 .0- 5.5 201 2.7 120 3 .6 324 5 . 2 
5 .5- 6 . 0 226 3. 1 183 5.5 302 4 . 8 
6 .0- 6.5 26 9 3 . 7 166 5 . 0 304 4.9 
6 . 5- 7 . 0 464 6 . 3 147 4 . 4 285 4.6 
7 .0- 7.5 71 2 9.7 175 5. 2 255 4. 1 
7 .5- 8 .0 779 10. 6 171 5. 1 259 4. 1 
8 .0- 8.5 727 9. 9 165 4.9 201 3.2 
8 .5- 9. 0 498 6 .8 140 4.2 198 3. 2 
9 .0- 9.5 408 5.6 138 4 . 1 170 2 .7 
9 .5-10.0 320 4.4 126 3.8 142 2 . 3 

10 .0- 11 . 0 537 7 .3 225 6.7 261 4 . 2 
11 . 0- 12.0 386 5.3 180 5.4 184 2.9 
12 .0-13.0 321 4.4 138 4 • 1 144 2 . 3 
13. 0- 14. 0 237 3 . 2 99 3 . 0 72 1.1 
14 .0 - 15 . 0 1 81 2 .5 73 2 . 2 63 1.0 
15 .0 - 16 . 0 148 2 .0 4 9 1. 5 66 1. 1 
16 . 0-17 . 0 11 0 1.5 44 1 • 3 46 0 . 7 
17 .0-18.0 76 1 • 0 45 1. 3 41 0.7 
18 .0-19.0 49 0. 7 32 1. 0 30 0 . 5 
19 . 0-20 . 0 41 0 . 6 28 o.8 29 0 . 5 
20 .0-21.0 32 0 .4 1 9 0. 6 20 0 .3 

) 21.0 64 0 . 9 24 0.7 1 1 0.2 
REC OV ERY RATES 

LEVEL A LEVEL B LEVEL c 
71.8 32. 8 61. 2 
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SITE ID: NI 
SITE LOCATION: NANTUCKET IS . , MA. 
DATA NOVEMBER 1980 THROUGH DECEMBER 1981 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DIS TRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ ------------ ------------
WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS ) ( % ) (ABS) (%) 
----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 1 0.03 7 0. 11 
1.0 0 o.oo 7 0.21 137 2. 1 9 
1.5 0 o.oo 43 1. 28 490 7.83 
2.0 2 0.03 95 2.84 824 13. 16 
2.5 7 0.10 20 4 6.09 1120 17.89 
3.0 38 0.52 314 9. 37 1443 23.05 
3 . 5 97 1. 32 46 4 13.85 1 817 29.02 
4.0 185 2.52 582 17.37 216 8 34.63 
4 . 5 337 4. 59 717 21.40 2532 40 . 44 
5.0 559 7·. 6 1 86 3 25.76 2854 45.58 
5.5 760 10.35 983 29.34 3178 50.76 
6.0 986 13.42 116 6 34.81 3480 55.58 
6.5 1255 17.09 1332 39.76 3784 60.44 
7.0 1719 23.40 1479 44.1 5 4069 64 . 99 
7 . 5 2431 3 3. 10 16 54 4 g . 37 4324 69.06 
8.0 3210 43.70 1825 54.4 8 4583 73.20 
8.5 3937 53.60 1990 59.40 4784 76.4 1 
9.0 4435 60.38 2130 63.58 4982 79.57 
9.5 4843 65.94 226 8 67.70 5152 82.29 

1 0. 0 5163 70.29 2394 71.46 5294 84 . 56 
11.0 5700 77.60 26 19 78.18 5555 88.7 2 
12.0 6086 82.86 2799 83.55 5739 91.66 
13.0 6407 87.23 2937 87.67 5883 93 . 96 
14.0 6644 90.46 3036 90.63 5955 95. 11 
15 . 0 6825 92.92 3109 92.81 6018 96. 12 
16.0 6 97 3 94.94 3158 94.27 6084 97. 17 
17.0 7083 96.43 3202 95.58 6130 97. 91 
1 8. 0 7159 97.47 3247 96.93 6171 98.56 
19.0 7208 98.13 3279 97.88 6 201 99.04 
20.0 7249 98.6 9 3307 98.72 6230 99 . 50 
21 .0 7281 99.13 3326 99.28 6250 99.82 

>21. 0 7345 100 . 00 3350 100 . 00 6 261 100.00 
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SITE ID: NI 
SI TE LOCATION : NANTUCKET IS., MA. 
DATA NOVEMBER 1980 THROUGH DECEM.BER 1 981 

--------------------------------
1 . 7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ~- --------------------------------WI ND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6 -7 7- 12 1 2- 20 > 20 

----- ----------------------------------
1 18 58 1 26 179 275 278 155 22 
2 4 22 44 47 74 55 37 5 
3 2 4 18 2 8 33 47 2 1 6 
4 0 3 10 10 14 4 1 10 3 
5 0 2 4 0 6 5 0 9 0 
6 0 0 1 0 3 2 7 13 0 
7 0 1 0 2 0 1 2 5 2 
8 0 0 0 0 0 1 3 4 0 
9 0 0 0 0 1 13 2 0 

1 0 0 0 1 0 0 7 3 0 
1 1 0 0 0 0 0 8 3 0 
12 0 0 0 0 0 7 1 0 
13 0 0 0 0 0 2 3 0 
14 0 0 0 0 0 2 1 0 
15 0 0 0 0 0 3 0 0 
16 0 0 0 0 0 2 1 0 
17 0 0 0 0 0 2 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 2 0 0 
20 0 0 0 0 0 0 1 0 
2 1 0 0 0 0 0 1 1 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: NI 
SITE LOCATION: NAN TUCKE T IS., MA. 
DATA NOVEMBER 19 80 THROUGH DECEMBER 198 1 

1, 8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) AL PHA ALPH A ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B, C) JA JB J C 
-------- --------------------------------------------
N 0 . 37 0 . 26 0 . 2 9 0 . 28 4.98 5 . 46 5. 2 9 
NNE 0 . 1 9 0 . 23 0. 22 0.22 7.31 8.36 7.55 
NE 0 . 50 0.02 0 .1 4 0. 12 4 . 78 3.43 6:45 
ENE 0 . 27 0 .1 8 0 . 20 0 . 20 3 . 53 3.52 4 .0 1 
E 0.20 0.44 0 . 37 0 . 39 3. 6 5 3. 55 2 . 6 4 
ESE 0. 0 8 0 . 6 1 0.47 0. 5 1 3 . 20 3 .91 2 . 9 1 
SE - 0.01 0.5 0 0 .37 0 . 40 3 . 42 2.9 9 2. 87 
SSE 0. 30 0 . 35 0 . 34 0.34 4 . 10 3 .28 3 . 91 
s 0 . 23 0.38 0.34 0 . 35 5. 6 2 4. 12 4 . 65 
ssw 0.46 0.27 0.32 0 . 31 7.91 5 .7 3 7 . 55 
sw 0 . 36 0.24 0 .27 0.26 8.67 6 . 87 9 . 25 
WSW 0.27 0.30 0 .2 9 0 . 29 9. 43 10 .84 10.94 
w 0 . 24 0 . 26 0 . 26 0. 26 6.49 10.8 4 7 . 65 
WNW 0 .4 5 0 . 18 0 . 25 0 . 23 6 . 88 11 .40 9 . 6 2 
NW o.6 J -0 . 06 0 . 12 0 . 08 5. 43 8. 0 3 7 . 83 
NNW 0 . 30 0. 11 0 . 16 0 . 15 4 . 74 5 . 40 6 .40 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z( UP) 
1 • ------ = -----

WS(LO ) Z(LO) 

LOG(WS(UP ) /WS(L O) ) 
2 . ALPHA = ------------------

LOG(Z ( UP) /Z(LO )) 
WHERE; 
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SITE I D: PT 
SITE LOCATION : PROVINCETOWN, MA . 
DATA : J ANUARY 1981 THROUGH AUGUST 1982 

1 .1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 14592 

SENSOR % ON-LINE % RECOVERED 
------ -------------------------
WS(A ) 100.0 43.5 
WD(A) 100.0 44. 3 

WS (B) 100.0 49 . 6 
WD{ B) 100.0 36 . 9 

WS(C) 100 . 0 29 . 4 
WD(C) 100.0 35 . 4 

1 .2 ANNUAL MEANS AND STANDARD DEVI ATIONS 

HEIGHT 
(METERS) 

MEAN 
ws 

HEAN POWER 

SITE DATA (A ) 42 . 7 
(B) 30.0 
(C} 9.1 

1.3 MAXI MUM WIND SPEED 

ELEVATION WIND 
{METERS ) SPEED 

WIND 
DI R. 

9.8 
7.5 
4. 5 

WD WATTS/ M**2 

268 . 5 
262.3 
271. 9 

DATE 

76 9 . 18 
441 .70 
109 .77 

TIME OTHER LEVELS 
---------- -------------~------------------------------------

(A) 42. 7 26 . 3 -999.9 04/ 03/ 82 21 : 00 {B) 18 .. 6 
(C) 17. 2 

{B) 30.0 22 . 6 - 999.9 12/02/81 07 : 00 (A) 17 . 0 
(C) -999.9 

(C) 9. 1 20 . 6 - 999.9 04/07/82 17 :00 (A) - 999.9 
(B ) 19.0 

NOTES: 
1 . SITE ELEVATION: 10 METERS ABOVE SEA LEVEL . 
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SITE ID: PT 
SITE LOCATION: PROVINCETOWN, MA. 
DATA JANUARY 1981 THROUGH AUGUST 1982 

-------------------------------------------1.4 WIND SPEED AND DI REC TION VERSUS TIME- OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD ------ -------------------------------------------------
00:00 9.8 275.5 7.4 259.0 4.3 26 9.2 
01:00 9 . 8 278 . 9 7.3 267 . 2 4.2 27 o. 4 
02:00 9.7 282.9 7 . 4 274.1 4 . 3 274.6 
03 : 00 9.6 281.7 7.3 272 . 4 4. 1 276.4 
04:00 9 . 6 28 1.9 7.3 273 . 3 4. 1 277 . 2 
05:00 9.7 282 . 6 7.3 272 . 9 4 . 1 282.8 
06:00 9 . 8 279 . 6 7.5 271.8 4 . 3 283.5 
07:00 9.7 274.9 7. 7 270.3 4.5 282.0 
08:00 9 . 9 27 o. 7 8. 1 26 9.5 4 . 8 279 . 8 
09:00 10.0 2 81. 1 8. 1 276.3 5.0 286.3 
10:00 9.9 277.8 8.0 273.0 5 . 0 282.5 
11 : 0 0 9.9 270.4 1.9 266.1 4.8 278 . 6 
12:00 9.7 26 2 . 9 1.1 267 . 1 4 . 7 273.1 
13:00 9.1 260.3 7.6 263 . 7 4. 8 270.2 
14:00 9 . 7 26 3. 7 7.6 260 . 4 4.7 272.7 
15:00 9.7 260.1 7 . 4 262 . 7 4.6 275 . 1 
16:00 9 . 7 256 . 7 7 . 2 267. 1 4 . 6 272.6 
17:00 9 . 7 254.2 7 . 1 26 2 . 1 4.5 266 . 8 
18:00 9.7 254.3 7.2 249.3 4.4 259.3 
19:00 9.7 254.2 7.0 244.1 4.4 259.6 
20:00 9 . 8 257.5 7.2 242.3 4.5 260.8 
21:00 9 . 8 25 8.1 7.3 242.2 4 . 4 258 . 4 
22:00 9.8 257 . 2 7.4 238.6 4.3 258.9 
23:00 9 . 7 259 . 3 7 . 3 247.8 4.2 26 4. 1 

------------------------------------------------------------
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SITE ID: PT 
SITE LOCATI ON: PROVINCETOWN, MA. 
DATA JANUARY 1981 THROUGH AUGUST 1982 

------------------------------------1.5 FREQUENCY DI STRIBUTION OF WIND SPEED 

--- ---- ~--------- -------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUN T ' COUNT % COUNT ' ---------------------------------------

0 . 0- 0 . 5 0 o. o 0 o.o 2 o.o 
0 . 5- 1. 0 14 0.2 17 0.2 49 1.1 
1. 0- 1.5 4 0.1 25 0.3 180 4.2 
1.5- 2.0 10 0.2 53 0.7 262 6 • 1 
2.0- 2. 5 16 0 . 3 120 1.7 345 8 . 0 
2.5 - 3. 0 33 0 . 5 196 2.7 376 8.8 
3 . 0- 3- 5 54 0 . 9 311 4.3 435 10.1 
3. 5- 4.0 64 1.0 454 6.3 390 9.1 
4.0- 4.5 79 1. 2 437 6.0 390 9. 1 
4 . 5- 5. 0 97 1.5 43 1 6.0 378 8 . 8 
5.0- 5.5 141 2.2 403 5.6 312 7.3 
5.5- 6.0 195 3 . 1 428 5.9 275 6.4 
6. 0- 6. 5 192 3. 0 418 5.8 192 4 . 5 
6.5- 7.0 296 4.7 400 5.5 190 4.4 
7.0- 7.5 345 5.4 379 5.2 116 2.7 
7 . 5- 8.0 383 6 . 0 369 5 . 1 87 2 . 0 
8.0 - 8.5 440 6.9 356 4.9 60 1 • 4 
8.5- 9. 0 425 6.7 329 4.5 44 1.0 
9.0- 9. 5 432 6.8 252 3.5 46 1 • 1 
9.5-10.0 427 6.7 293 4 . 1 40 0.9 

10.0-11. 0 698 11.0 440 6. 1 44 1. 0 
11.0-12. 0 533 8.4 322 4 .5 38 0.9 
12.0-13. 0 436 6.9 241 3.3 13 0.3 
13.0-14.0 329 5.2 188 2.6 8 0.2 
14 . 0- 15. 0 251 4 . 0 119 1. 6 6 0 • 1 
15 . 0- 16.0 190 3.0 89 1.2 3 0 • 1 
16 . 0-17 . 0 102 1.6 64 0.9 3 0. 1 
17.0-18 . 0 64 1 .0 54 0.7 3 0. 1 
18.0-19.0 53 0.8 21 0.3 1 o.o 
19.0 - 20.0 19 0 . 3 9 0. 1 0 o.o 
20 . 0- 21. 0 10 0 . 2 9 0.1 1 o.o 

>21 . 0 9 0 . 1 7 0. 1 0 o.o 
RECOVERY RATES 

LEV EL A LEVEL B LEVEL c 
43 . 5 4 9.6 29.4 
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SITE ID: PT 
SITE LOCATION: PROVINCETOWN, MA. 
DATA JANUARY 1981 THROUGH AUGUST 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( % ) (ABS) ( % ) (ABS) ( % ) 
----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 0 o.oo 2 0.05 
1.0 14 0.22 17 0.24 51 1. 1 9 
1.5 18 0 . 28 42 0 . 58 231 5.39 
2.0 28 0.44 95 1. 31 493 11.49 
2.5 44 0. 6 9 215 2.97 838 19.54 
3.0 77 1. 21 411 5. 6 8 12 14 28.30 
3.5 131 2.07 722 9.98 1649 38.45 
4.0 195 3. 08 1176 16.26 2039 47.54 
4.5 274 4.32 1613 22.30 2429 56.63 
5.0 371 5.85 2044 28.26 2807 65.45 
5.5 512 8.07 2447 33.83 3119 72.72 
6.0 707 11. 15 2875 39 . 74 3394 79.13 
6.5 899 14. 1 8 3293 45.52 3586 83.61 
7.0 1195 18.85 36 93 51.05 3776 88.04 
7 . 5 1540 24.29 4072 56.29 3892 90.74 
8.0 1923 30.33 4441 61.39 3979 92.77 
8.5 2363 37 . 27 4797 66.31 4039 94.17 
9.0 2788 43.97 5126 70.86 4083 95.20 
9.5 3220 50.78 5378 74.34 4129 96.27 

10.0 3647 57.51 5671 78 . 39 4169 97.20 
11.0 4345 68.52 6 111 64.48 4213 98.23 
12.0 4878 76.93 6433 88 . 93 4251 99.11 
13 . 0 5314 83.80 6674 92.26 4264 99.42 
14.0 5643 88.99 6 862 94.86 4272 99 . 60 
15.0 5894 92.95 6981 96.50 4278 99.74 
16.0 6084 95.95 7070 97.73 4281 99.81 
17.0 6186 97.56 7134 98.62 4284 99 . 88 
18 .o 6250 98.56 7188 99.36 4287 99 .. 95 
1 9. 0 6303 99.40 7209 99.6 5 4288 99.98 
20.0 6322 99.70 7218 99.78 4288 99 . 98 
21.0 6332 99.86 7227 99 . 90 4289 100.00 

>21. 0 6341 100.00 7234 100 . 00 4289 100.00 
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SITE ID: PT 
SITE LOCATI ON: PROVINCETOWN, MA. 
DATA J ANUARY 1981 THROUGH AUGUST 19 82 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY ( LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 19 4 9 90 139 190 253 128 7 
2 9 20 19 35 58 59 35 1 
3 5 4 9 14 19 39 2 1 1 
4 3 2 1 9 7 31 16 1 
5 2 0 2 2 7 27 13 0 
6 0 0 0 2 2 23 13 0 
7 0 0 0 2 1 16 10 0 
8 0 0 0 0 0 19 2 0 
9 0 0 0 0 0 7 3 0 

10 0 0 0 0 0 7 2 0 
1 1 0 0 0 0 0 5 3 0 
12 0 0 0 0 0 4 1 0 
13 0 0 0 0 0 1 1 0 
14 0 0 0 0 0 4 2 0 
15 0 0 0 0 0 2 2 0 
16 0 0 0 0 0 1 3 0 
17 0 0 0 0 0 4 0 0 
18 0 0 0 0 0 1 0 0 
19 0 0 0 0 0 1 1 0 
20 0 0 0 0 0 0 1 0 
2 1 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 1 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: PT 
SITE LOCATION: PROVINCETOWN, MA . 
DATA JANUARY 1981 THROUGH AUGUST 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WI ND DIR 
( ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A,B) (B,C) (A , C) (A,B,C) JA JB JC 
-------- --------------------------------------------
N 0.64 0.39 0.44 0 . 43 4.29 4.22 5.04 
NNE 0 . 73 0 . 38 0.46 0.44 6 . 84 5.53 6 . 64 
NE 0.98 0.35 0.49 0.46 4.70 3.57 4.99 
ENE 0.90 0 . 51 0 . 60 0.58 2.82 2 . 27 3 . 12 
E 1. 18 0 . 39 0.57 0.53 2 . 05 1. 85 2.03 
ESE 1 . 6 8 0.28 0 . 60 0.52 2 . 59 1.87 2.35 
SE 1. 50 0.30 0.57 0.50 4. 0 1 2.70 3. 12 
SSE 1. 22 0.41 0.60 0.55 ij.62 4.53 3 . 03 
s 0.92 0 . 47 0.57 0.55 6. 18 6.03 5.43 
ssw 0 . 96 0 . 45 0.57 0 . 54 7.60 7 . 64 7.18 
SW 1. 22 0.28 0.49 0.44 7.30 4 . 96 8.86 
WSW 1. 00 0.45 0.57 0 . 54 6.91 4.70 5.55 
w 0 . 60 0.52 0 . 54 0.53 11.59 6.39 5.85 
WNW 0.17 0 . 53 0.45 0.47 8.94 6.97 8.00 
NW 0.8 1 0.48 0 . 55 0 . 53 7 . 84 4 . 38 6.92 
NNW 0.87 0.41 0.51 0.49 5. 7 9 4 . 62 5.97 

------------------------- - --~------ -- -- -- ------------ -
NOTES: 

ALPHA 
WS(UP) Z(UP) 

1 • ------ = -----
WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO) ) 

2. ALPHA = ------------------
LOG(Z(UP)/Z(LO ) ) 

WHERE ; 
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SITE ID: RO 
SITE LOC ATION: ROMERO OVERLOOK, CA . 
DATA OCTOBER 1980 THROUGH SEPTEMBER 1982 

------------------1.1 SENSOR PERFORMANCE 
------------------

TOTAL POSSIBLE SAMPLES: 17520 

SENSOR J ON-LINE % RECOVERED 
------ -------------------------
WS(A) 100.0 88 . 9 
WD(A) 100 . 0 72.7 

WS(B) 100. 0 88.9 
WD(B) 100.0 80 . 7 

WS(C) 100 . 0 86.3 
WD(C) 100 . 0 71.5 

1 .2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HE I GHT 
(METERS) 

(A) 45.7 
(B) 30.0 
(C) 9.1 

1.3 MAXIMUM WIND SPEED 

ELEVATION WIND 
(METERS) SPEED 

MEAN 
ws 

WIND 
DIR . 

6.4 
5.3 
4.8 

MEAN 
WD 

220.6 
230.8 
253.3 

DATE 

POWER 
WATTS/M••2 

266 . 99 
165 . 60 
126.86 

TIME OTHER LEVELS 

--------- --------------------------------------------------
(A) 45.7 22 .2 -99 9. 9 05/26/82 22:00 (B) 16 0 3 

(C) 15 . 4 
(B) 30.0 16 .4 244 . 0 04/11/82 15:00 (A) 20.9 

(C) 14.4 
(C) 9.1 15.6 240.4 05/26/82 2 1 : 00 (A) 22.0 

(B) 16 . 3 

NOTES: 
1. SITE ELEVATION: 458 METERS ABOVE SEA LEVEL . 
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SITE ID: RO 
SITE LOCATION: ROMERO OVERLOOK, CA. 
DATA OCTOBER 1980 THROUGH SEPTEMBER 1982 

-------------------------------------------1. 4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 6. 9 238.8 5 . 7 244.3 4.9 263.3 
01:0 0 6.8 242.3 5.6 24 5 .6 4.9 264.2 
02:00 6.7 242.1 5.5 247. 2 4.8 265.0 
03:00 6.7 239.6 5.5 245 . 1 4.7 265.9 
04:00 6.4 240. 6 5.3 247.1 4 .6 266.4 
05:00 6.3 24 2 .7 5.2 248.7 4.5 267.9 
06:00 6 .0 245. 9 5.0 247.9 4.4 266.7 
07:00 5.8 244.6 4.8 243 . 5 4.4 259 . 3 
08:00 5.7 230 . 4 4.7 231.7 4.4 250.0 
09:00 5.7 208.1 4.7 215.7 4.5 236 . 3 
10:00 5.8 184.1 4 . 8 195. 2 4 . 6 217.2 
11:00 6 . 0 173.2 5.0 181.7 4.8 203.5 
12 :0 0 6.2 174.5 5.2 180.6 5.0 19 9. 7 
13:00 6.3 16 9. 1 5.4 175.5 5. 1 192.8 
14:00 6.5 166.4 5 . 6 175 . 4 5.3 18 9. 5 
15:00 6 . 4 17 2. 6 5.6 180. 0 5.2 193.8 
16:00 6.4 17 9. 0 5. 5 189. 6 5. 1 205.8 
17:00 6. 4 190. 8 5. 5 205 . 9 5 . 0 230.1 
18:00 6. 4 206. 3 5.4 2 19 .6 4.8 245.1 
19:00 6. 5 214.8 5.5 223.6 4.8 251.4 
20:00 6.5 223 . 7 5 . 5 233. 2 4.8 256.8 
21:00 6.6 231.2 5.6 23 9·3 4.8 260.8 
22:00 6.7 235.8 5 .6 24 1.9 4.8 261.4 
23:00 6.8 235.1 5.7 241.6 4 . 9 259.8 

------------------------------------------------------------
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SITE ID: RO 
SITE LOCATION: ROMERO OVERLOOK, CA. 
DATA OCTOBER 1980 THROUGH SEPTEMBER 1982 

-----~------------------~-----------1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL C 
SPEED COUNT J COUNT % COUNT J 
---------------------------------------
o.o- 0.5 1 o.o 0 o.o 0 o.o 
0.5- 1.0 24 0.2 40 0.3 189 1.3 
1. 0- 1.5 94 0.6 369 2.4 837 5.5 
1. 5- 2.0 253 1. 6 984 6.3 1046 6.9 
2.0- 2.5 523 3.4 1192 7-6 1231 8. 1 
2.5- 3.0 689 4.4 1276 8.2 1311 8.7 
3.0- 3.5 743 4.8 1183 7.6 1214 8.0 
3.5- 4.0 918 5.9 1105 7. 1 1120 7.4 
4.0- 4.5 1135 7-3 870 5.6 956 6.3 
4.5- 5.0 1630 10.5 893 5.7 928 6 • 1 
5.0- 5.5 1290 8.3 854 5.5 808 5.3 
5.5- 6.0 1070 6.9 928 6.0 745 4.9 
6.0- 6.5 906 5.8 824 5.3 820 5.4 
6.5- 7.0 822 5.3 793 5. 1 717 4.7 
7.0- 7.5 783 5.0 779 5.0 677 4.5 
7.5- 8.0 811 5.2 609 3.9 530 3.5 
8.0- 8.5 654 4.2 601 3.9 502 3-3 
8.5- 9.0 542 3.5 541 3.5 392 2.6 
9.0- 9.5 519 3.3 446 2.9 336 2.2 
9.5-10.0 430 2.8 357 2.3 250 1.7 

10.0-11.0 646 4. 1 474 3.0 274 1. 8 
11.0-12.0 263 1.7 255 1.6 153 1.0 
12.0-13.0 179 1.1 121 0.8 45 0.3 
13.0-14.0 261 1.7 57 0.4 32 0.2 
14.0-15.0 174 1 • 1 25 0.2 5 o.o 
15.0-16.0 85 0.5 5 o.o 2 o.o 
16.0-17.0 44 0.3 3 o.o 0 o.o 
17.0-18.0 30 0.2 0 o.o 0 o.o 
18.0-19.0 19 0. 1 0 o.o 0 o.o 
19.0-20.0 14 0.1 0 o.o 0 o.o 
20.0-21.0 12 0.1 0 o.o 0 o.o 

>21. 0 4 o.o 0 o.o 0 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
88.9 88.9 86.3 

173 



SITE I D: RO 
SITE LOCATION: ROMERO OVER LOOK , CA. 
DATA OC TOBER 1980 THROUGH SEPTEMBER 1982 

~ ------ - - - - -- - ------~- -- --------- -- ---- - -------1.6 CUMULATIVE FREQUENCY DISTRI BUT I ON OF WI ND SPEED 

- - ------ ------ -- ---- -- ------- - ------~- - -- - - - - --

LEVEL A LEVEL B LEVEL C 
----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( J) ( ABS ) ( % ) (ABS) ( % ) 
----- ----- ----- ----- ----- ----- -----

0. 5 1 0. 01 0 o. oo 0 o. oo 
1 • 0 25 0.16 40 0 . 26 189 1. 25 
1 • 5 11 9 0 . 76 409 2. 6 2 1026 6. 79 
2.0 372 2 . 39 1393 8 . 94 2072 13. 70 
2 . 5 895 5 . 75 2585 16 . 59 3303 2 1.85 
3.0 158 4 10. 17 3861 24. 78 46 14 30 . 52 
3.5 2327 14. 95 5044 32.37 5828 38. 54 
4.0 3245 20.8 4 6 149 39 . 46 6948 45 . 95 
4.5 4380 28 . 13 7019 45.0 4 7904 52.28 
5.0 60 10 38.60 7912 50.77 8832 58.41 
5.5 7300 46.89 8766 56 . 25 9640 63.76 
6.0 8370 53.76 96 94 62 . 20 10385 68.68 
6.5 9276 59 . 58 105 18 67.49 11 205 74 . 11 
7 . 0 10098 64 . 86 11311 72 . 58 11922 78 . 85 
7 . 5 10881 69.89 12090 77 - 58 12599 83.33 
8 . 0 11 692 75 . 10 126 99 8 1.49 13129 86.83 
8.5 12346 79 . 30 13300 85 . 34 13631 90 .1 5 
9.0 12888 82. 79 13841 88.82 14023 92.74 
9.5 13407 86 .1 2 14287 91.6 8 14359 94.97 

10.0 13837 88 . 88 14644 93 . 97 14609 96 . 6 2 
11.0 14483 93.03 15118 97 . 01 14883 98.43 
12.0 14746 94 . 72 15373 98 . 6 5 15036 99 . 44 
13.0 14925 95.87 15494 99 . 42 1508 1 99-7 4 
14 . 0 15 186 97 . 55 15551 99.7 9 151 13 99 . 95 
15 . 0 15360 98 . 66 15576 99 . 95 151 18 99.99 
16 . 0 15445 99.2 1 15581 99 . 98 15 120 100.00 
17.0 15489 99 . 4 9 155 84 100 . 00 15120 100 .00 
18 .o 155 19 99 . 6 9 15584 100 . 00 15 120 100 . 00 
19.0 15538 99.81 15584 100 . 00 15120 100. 00 
20 . 0 15552 99.90 15584 100 . 00 15 120 100.00 
21.0 15564 99 - 97 155 84 100 . 00 15120 100 . 00 

>21.0 15568 100.00 15584 100.00 15120 100 . 00 
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SITE ID: RO 
S ITE LOCATION: ROMERO OVERLOOK, CA . 
DATA OCTOBER 1980 THROUGH SEPTEMBER 1982 

--------------------------------1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 329 694 728 705 619 400 12 1 7 
2 154 230 263 273 225 106 24 0 
3 69 78 129 97 71 88 18 0 
4 50 31 62 65 38 58 7 0 
5 24 10 36 28 1 1 43 4 0 
6 7 7 26 12 1 1 26 3 0 
7 1 1 1 7 6 2 18 5 0 
8 2 0 5 2 0 15 2 0 
9 2 0 4 5 0 1 1 1 0 

10 0 0 2 2 0 15 0 0 
11 0 0 0 0 0 5 2 0 
12 0 0 2 0 0 5 1 0 
13 0 0 1 0 1 8 0 0 
14 0 1 0 0 0 1 0 0 
15 0 0 1 0 0 0 1 0 
16 0 0 0 0 0 1 0 0 
17 0 0 0 0 0 0 1 0 
18 0 0 0 0 0 1 0 0 
1 9 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: RO 
SITE LOCATION: ROMERO OVERLOOK, CA. 
DATA OCTOBER 1980 THROUGH SEPTEMBER 1982 

1. 8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
{ ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A,B) {B,C) {A, C) {A,B,C) JA JB sc -------- --------------------------------------------
N 0.25 0.27 0.27 0.27 0 . 99 0.94 4.92 
NNE 0.84 0.33 0.46 0.43 0.59 0.85 1. 26 
NE 0.76 0.33 0.44 0.42 1. 4 8 4.17 3.64 
ENE 0.84 0 • 1 1 0.30 0.26 11.23 14. 11 10.75 
E 0.80 0.06 0.25 0.21 10.36 6.00 5.57 
ESE 0.59 0.02 0 .1 7 0.13 2.63 1. 65 1.25 
SE 0.71 0.09 0.25 0.21 1. 02 0.85 0.61 
SSE 0.59 0.04 0.18 0.15 0.87 0.85 0.53 
s 0.93 0.06 0 .28 0.23 1. 22 1. 10 0. 63 
ssw 0.88 0. 1 2 0.32 0 . 27 2.61 2. 6 2 1. 01 
sw 0.34 0 • 1 1 0.17 0.16 17.68 19.7 8 7.47 
WSW 0.06 0.01 0.02 0.02 23.24 31.38 34.96 
w 0.39 0. 10 0.18 0.16 4. 16 3.64 7.61 
WNW 0.91 0. 13 0.33 0.29 1.43 1.02 1. 05 
NW 0.98 0.17 0.38 0.34 0.76 0.59 0 . 52 
NNW 0.62 0.30 0.38 0.37 1. 07 0.85 0.73 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 
2. ALPHA = ------------------

LOG(Z(UP)/Z(LO)) 
WHERE; 
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SAN AUGUSTIN PASS, NEW MEXICO 
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SITE ID: EP 
S ITE LOCATION: SAN AUGUSTIN PASS,NM 
DATA NOVEMBER 1980 THROUGH SEPTEMBER 1982 

1.1 SENS OR PERFORMAN CE 

TO TAL PO SSI BLE SAMPLES: 16776 

SENSOR J ON-LINE % RECOVERED 
------ -------------------------
WS(A) 100. 0 64.1 
WD(A) 100. 0 72.6 

WS(B) 100. 0 6 0 . 6 
WD(B) 100. 0 75.6 

WS(C) 100. 0 64 .2 
WD(C) 100.0 74.0 

1.2 ANNUAL MEANS AND ST ANDARD DEVIATI ONS 

S ITE DA TA 

HEIGHT 
(METERS) 

( A) 45. 7 
(B) 30 . 0 
(C) 9.1 

1.3 MAXIMUM WIND SPEED 

ELEVATION WIND 
(METERS) SPEED 

MEAN 
ws 

WIND 
DIR . 

9.3 
8 . 1 
7. 6 

MEAN 
WD 

243.6 
195.7 
324.9 

DATE 

POWER 
WATTSJM••2 

759.02 
569.73 
508.47 

TIME OTHER LEVELS 

--------- --------------------------------------------------
(A) 45 . 7 3 3 . 1 280.3 03/30/82 13 : 00 (B) 33.3 

(C)-999 . 9 
(B) 30 . 0 3 3 . 3 292.5 03/30/82 13:00 (A) 3 3. 1 

(C)-999.9 
(C) 9 . 1 3 0 . 1 313. 1 03/17/81 14:00 (A)-999.9 

(B)-999.9 

NOTES: 
1. SITE ELEVA TION: 1859 METERS ABOVE SEA LEVEL . 
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SITE ID: EP 
SITE LOCATION: SAN AUGUSTIN PASS,NM 
DATA NOVEMBER 1980 THROUGH SEPTEMBER 1982 

-------------------------------------------1 • 4 WIND SPEED AND DIRECTION VERSUS TIME-OF- DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 9.4 252.1 8.3 178.8 7.8 34.7 
01:00 9.2 266.8 8. 1 188.3 7-5 31.3 
02:00 9. 1 271.1 8.0 220 .7 7.6 13.7 
03:00 8 . 9 286.7 7.8 298.2 7.3 10.7 
04 : 00 8.7 287.5 7.5 324.2 7.2 16.8 
05:00 8.4 279.4 7.2 136.4 6.8 21.8 
06:00 8.3 285.6 7. 1 114.3 6.7 42.2 
07:00 8.4 254.4 7. 1 123.4 6.7 66.6 
08:00 8.4 241.6 7.2 134.2 6 . 8 92.0 
09:00 8.5 203. 2 7 . 4 158.9 7.0 154.7 
10:00 8.8 203.3 7-7 171.8 7-3 171. 2 
11:00 9.0 219 .o 7 .9 189 .3 7.4 198.9 
12:00 9.4 236.1 8.2 210.1 7 -7 221.8 
13:00 9.9 243.5 8.5 221 . 4 8.0 231.6 
14 :00 1 0. 1 243. 7 8.8 224.0 8.3 240.6 
15: 00 10.3 239.2 8 . 9 220.6 8.5 2 34. 1 
16:00 10.4 237.9 9. 1 214.3 8.6 229.3 
17:00 10.3 233 . 2 9 . 1 206.7 8.6 220.6 
18 : 00 10.0 235 . 9 8.9 202.6 8.4 234.0 
19:00 9.7 238.2 8.7 205.0 8.2 311 • 9 
20:00 9.4 231.4 8.3 194.5 7.8 38 .4 
21:00 9.3 233.3 8.2 185. 1 7.8 62.7 
22 : 00 9.2 245.6 8 . 1 190.0 7.7 39.8 
23:00 9.4 247.9 8.3 178 . 4 7.9 42.1 

------------------------------------------------------------
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SITE ID: EP 
SITE LOCATION: SAN AUGUSTIN PASS,NM 
DATA NOVEMBER 1980 THROUGH SEPTEMBER 1982 

------------------------------------1.5 FREQUENCY DISTRIBU TION OF WIND SPEED 

------------------------------------WI ND LEVEL A LEVEL B LEVEL c 
SPEED COUNT J COUNT % COUNT J 

---------------------------------------
o.o- 0.5 0 o.o 0 o. o 1 o. o 
0.5- 1.0 0 o.o 0 o.o 14 0. 1 
1.0- 1. 5 4 o. o 16 0 .2 82 0.8 
1. 5- 2.0 13 0 . 1 7 1 0.7 215 2.0 
2.0- 2 . 5 46 0.4 145 1. 4 356 3 - 3 
2.5 - 3.0 98 0.9 276 2 . 7 517 !1 .8 
3.0- 3.5 157 1 • 5 441 4 . 3 551 5 . 1 
3.5- 4.0 287 2.7 517 5. 1 629 5.8 
!t.O- 4 .5 357 3 - 3 684 6 . 7 550 5 . 1 
4.5- 5.0 530 4.9 687 6 . 8 566 5 . 3 
5.0- 5 . 5 567 5.3 634 6.2 57'7 5.4 
5.5- 6.0 579 5 . 4 561 5 . 5 583 5 . 4 
6.0- 6 . 5 653 6. 1 570 5.6 589 5.5 
6.5- 7.0 656 6 . 1 507 5 . 0 473 4 . 4 
7.0 - 7.5 632 5 . 9 457 4 . 5 468 4.3 
7 . 5- 8.0 538 5.0 409 4 .0 449 4.2 
8 . 0- 8 . 5 553 5 . 1 396 3. 9 416 3.9 
8.5- 9 . 0 499 4 . 6 366 3. 6 391 3.6 
9.0- 9.5 498 4. 6 373 3 . 7 342 3.2 
9.5-10 . 0 392 3.6 314 3 . 1 340 3 . 2 

10.0-11.0 758 7.0 580 5.7 605 5.6 
11. 0-12.0 584 5.4 448 4.4 430 4. 0 
12.0 - 13.0 530 4.9 342 3.4 366 3.4 
13.0-14.0 415 3.9 294 2 . 9 272 2.5 
14 .0- 15 . 0 285 2.6 246 2.4 223 2. 1 
15.0 - 16.0 22 1 2. 1 174 1.7 176 1.6 
16 . 0-17.0 169 1. 6 136 1. 3 130 1.2 
17 . 0- 18 . 0 150 1. 4 120 1. 2 103 1. 0 
18.0- 19.0 1 1 9 1 • 1 90 0.9 84 0.8 
19 . 0-20.0 82 o.8 77 o . 8 68 0 .6 
20.0-21.0 89 o.8 56 0 . 6 42 0.4 

>2 1. 0 296 2. 8 175 1. 7 160 1.5 
RECOVER Y RATES 

LEVEL A LEVEL B LEVEL c 
64.1 60 . 6 64.2 
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SITE ID: EP 
SITE LOCATION: SAN AUGUSTIN PASS,NM 
DATA NOVEMBER 1980 THROUGH SEPTEMBER 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( ~ ) (ABS) ( ~) (ABS) ( ~ ) 
----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 0 o.oo 1 0.01 
1.0 0 o.oo 0 o.oo 15 0.14 
1.5 4 0.04 16 0. 16 97 0. 90 
2.0 17 0.16 87 0.86 312 2.90 
2.5 63 0.59 232 2.28 668 6.20 
3.0 16 1 1. 50 508 5.00 11 85 11.00 
3.5 318 2.96 949 9.34 1736 16 . 12 
4.0 605 5.62 1466 14 . 43 2365 21.96 
4.5 962 8.94 2150 21. 16 2915 27.07 
5.0 1492 13.87 2837 27.92 3481 32 .33 
5.5 2059 19.14 3471 34. 16 4058 37.69 
6.0 26 38 24.52 4032 39.68 4641 4 3. 10 
6 . 5 3291 30 . 59 4602 45.29 5230 48.57 
7.0 3947 36.69 5109 50.28 5703 52.96 
7. 5 457 9 42.57 5566 54.77 6171 57.31 
8.0 5117 47.57 5975 58.80 6620 61.48 
8.5 5670 52.71 6371 62.6 9 7036 65.34 
9.0 6169 57.35 6737 66.30 7427 68.97 
9.5 6667 61.98 7110 69.97 7769 72.15 

10. 0 7059 65.62 7424 73.06 8109 75.31 
11. 0 7817 72.67 8004 78.76 8714 80.92 
12.0 8401 78.10 8452 83. 17 9144 84.92 
13.0 8931 83.03 8794 86.54 9510 88.32 
14.0 9346 86.8 8 9088 89.43 9782 90.84 
15. 0 96 31 89.5 3 9334 91.85 10005 92.91 
16.0 9852 91.59 9508 93 . 56 1 0181 94.55 
17. 0 10021 93. 16 9644 94.90 10311 95.76 
18 .0 10171 94.55 9764 96 . 08 10414 96.71 
19.0 10290 95.66 9854 96. 97 10498 97.49 
20.0 10372 96.42 9931 97.73 10566 98.12 
21.0 10461 97.25 9987 98.28 10608 98.51 

>2 1. 0 10757 100.00 10162 100.00 10768 100.00 
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• 
SITE ID: EP 
SITE LOCATION: SAN AUGUSTIN PASS,NM 
DATA NOVEMBER 1980 THROUGH SEPTEMBER 1982 

• 
--------------------------------

1. 7 WIND SPEED PERSISTENCE FREQUENCY ( LEVEL A) 

--------------------------------• 
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 

• ----- ----------------------------------
1 73 220 388 503 589 505 226 29 
2 23 51 131 146 136 160 66 15 
3 4 24 31 53 59 102 45 10 
4 2 6 12 16 23 71 30 9 

• 5 0 1 4 9 1 1 49 13 9 
6 0 2 1 4 2 38 14 2 
7 0 0 2 4 4 33 16 1 
8 0 0 2 0 1 22 5 1 
9 0 0 1 0 0 12 7 2 

10 0 0 0 0 1 1 1 7 5 

• 1 1 0 0 0 0 0 12 6 1 
12 0 0 0 0 0 6 2 0 
13 0 0 0 0 1 1 1 0 
14 0 0 0 0 0 3 1 1 
15 0 0 0 0 0 3 0 0 
16 0 0 0 0 0 1 0 0 

• 17 0 0 0 0 0 1 1 0 
18 0 0 0 0 0 2 0 0 
19 0 0 0 0 0 0 1 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 

• 23 0 0 0 0 0 0 0 0 
>23 0 0 0 0 0 0 0 0 

• 

• 185 

• 



SITE I D: EP 
SITE LOCATION: SAN AUGUSTIN PASS,NM 
DATA NOVEMBER 1980 THROUGH SEPTEMBER 1982 

---------------------------------------1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A,B) (B,C) (A, C) (A,B,C) %A %B %C -------- --------------------------------------------
N 0.52 0.40 0.43 0.43 0 . 98 0.93 0.79 
NNE 0.60 0 . 10 0 . 23 0.20 0.50 0.54 0.80 
NE 0.66 0.14 0 . 27 0.24 0. 47 0.42 0.66 
ENE 1.04 -0.03 0.25 0. 1 9 1 • 31 0.79 1. 33 
E 0.62 0 . 06 0 . 20 0 . 17 4 . 60 3.68 5.74 
ESE 0.37 -0.01 0.09 0.07 13.98 14.56 16 . 84 
SE 0 . 10 0. 12 0.12 0.12 15.44 17.56 15.62 
SSE 0.46 0.24 0.30 0.29 3.88 4.02 2.10 
s 0.82 0. 15 0.32 0.28 1. 08 0.95 0.67 
ssw 0.74 0.27 0.39 0.36 1. 0 5 0.85 0. 62 
sw 1.04 0.14 0.38 0.33 1. 26 0.92 0.66 
WSW 0.97 0.21 0.41 0 . 37 4. 09 2. 13 1. 36 
w 0.72 0.13 0.28 0.25 15.10 7.68 5. 15 
WNW 0.02 0.01 0.02 0.02 20.15 23.36 18 . 06 
NW 0.36 -0.05 0 . 05 0.03 10.93 15.23 21.78 
NNW 0.46 0.09 0.18 0.16 3.95 5.00 5.00 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1. ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 
2. ALPHA = ---------- - - ------

LOG(Z(UP)/Z(LO)) 
WHERE; 
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WS=WIND SPEED 



SAN AUGUSTIN PASS, N. MEX. 
1 06°32.68= W 

106°32.68= W 

z 
II 

CD 
0) 

&0 
N 
0 
N 
('W) 

SCALE 1:24000 
~ 0 I MIL( 

E===~~==~==~=====E==================~ 
l08:00=CE;{:O ===1000E=~23:000===3:JOOOE:;=~4000i::::::::==SOO:E0~=="60003:::::::::===::J7000 FEEl 

i.==:e:==:E'i::S :=E3:=:E3:=i:O::=::=::==::======I KILOMETER 

CONTOUR INTERVAL 20 FEET 
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SITE ID: VT 
S I TE LOCATION: STRATTON MT. VT. 
DATA : JANUARY 1981 THROUGH DECEf.IBER 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 8760 

SENSOR 

WS(A) 
WD(A) 

WS(B) 
WD(B) 

WS(C) 
WD(C) 

% ON-LINE 

100 . 0 
100.0 

100.0 
100.0 

100.0 
100.0 

% RECOVERED 

20.1 
35.6 

9.5 
19.2 

29.5 
39.4 

1 . 2 ANNUAL MEANS AND STANDARD DEVIATIONS 

~lEAN POWER 

1981 

HEIGHT 
(METERS ) 

MEAN 
ws WD WATTS/M**2 

SITE DATA (A) 45. 7 
(B) 30.0 
(C) 9 . 1 

1. 3 MAXIMml WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(B) 30.0 

(C) 9 . 1 

NOTES: 

WIND 
SPEED 

30.4 

29.9 

19.4 

11 . 4 
9.4 
6 . 2 

WIND 
DIR. 

265.7 

279.0 

298.6 

254.8 
306.8 
278.9 

DATE 

06/22/81 

01/26/81 

01/18/81 

1306.27 
856.08 
215.86 

TIME OTHER LEVELS 

21:00 (B)-999.9 
(C) 15.3 

23:00 (A) 29.2 
(C) 19.3 

20:00 (A) 25.7 
(B) 25 . 3 

1. SITE ELEVATION: 1183 METERS ABOVE SEA LEVEL . 
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SITE ID: VT 
SITE LOCATION: STRATTON MT. VT. 
DATA JANUARY 1981 THROUGH DECEMBER 1981 

1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

LEVEL A LEVEL B LEVEL C 
TIME 
OF DAY WS WD WS WD WS WD 

00:00 
01:0 0 
02:00 
03:00 
04:00 
05:00 
06:00 
07:00 
08:00 
09:00 
10:00 
11: 00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 

1 2. 1 
1 2. 1 
1 2. 2 
12. 1 
12.0 
1 1. 8 
11.7 
11.5 
11. 1 
10.8 
11.0 
1 0. 8 
10.8 
10.8 
10.9 
11. 1 
11.2 
11. 1 
11.4 
11.0 
11.3 
11.4 
11.4 
11.8 

257.0 
256.1 
255.2 
256.7 
257.5 
257.7 
257.3 
256.5 
254.9 
254.5 
254.8 
254.2 
252.4 
252.5 
253. 1 
2 55 . 1 
255.9 
255.2 
253.5 
252.7 
2 51.4 
253.0 
253.5 
254.6 

9.9 
10.1 
10 .2 
1 0. 1 
9.7 
9-7 
9.5 
9.5 
9.1 
8.9 
9. 1 
9.0 
9.0 
9.5 
9.4 
9-3 
9.3 
9.3 
9. 1 
8.9 
9.4 
9.2 
9.0 
9.4 
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309.5 
308.6 
308.6 
308.3 
308.0 
308.4 
308.7 
307.5 
305.7 
306.1 
306.3 
305.1 
305.8 
306.7 
306.3 
306.4 
306.1 
306.5 
304.8 
305.0 
305.4 
306 . 1 
305.8 
307.3 

6.7 
6.7 
6.8 
6.9 
6.7 
6.6 
6.3 
6.3 
6. 1 
5.9 
5.7 
5.6 
5.5 
5.6 
5-7 
5.9 
5.9 
5.9 
5.9 
6.2 
6.5 
6.4 
6.4 
6.7 

280.6 
279.8 
281.5 
281.2 
281.8 
282.3 
280 .8 
279.3 
278.7 
280.0 
278.2 
278.6 
277.3 
278.1 
276.3 
277.8 
27 9.0 
278.6 
275.9 
277.0 
275.9 
276.2 
277.6 
280 .0 



SITE I D: VT 
SI TE LOCATION: STRATTON MT. VT . 
DATA JANUARY 1981 THROUGH DECEMBER 1 9 81 

------------------------------------1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 
---------------------------------------
o.o- 0.5 0 o.o 0 o.o 0 o.o 
0.5- 1. 0 0 o. o 0 o. o 0 o. o 
1.0- 1.5 0 o.o 1 0 • 1 12 0.5 
1.5- 2.0 2 0 • 1 6 0 . 7 49 1.9 
2.0- 2 . 5 10 0.6 14 1.7 97 3.8 
2.5- 3.0 25 1.4 18 2.2 121 4.7 
3.0- 3.5 28 1 • 6 12 1.4 149 5 . 8 
3.5- 4.0 30 1.7 25 3.0 139 5.4 
4.0- 4.5 40 2.3 34 4. 1 170 6.6 
4 . 5- 5.0 54 3. 1 32 3 . 9 181 7.0 
5.0- 5.5 56 3.2 32 3.9 220 8.5 
5.5- 6.0 71 4.0 37 4. 5 209 8. 1 
6.0- 6.5 65 3.7 57 6.9 193 7.5 
6.5- 7.0 57 3.2 57 6 . 9 160 6.2 
7 . 0- 7.5 55 3. 1 53 6 . 4 135 5.2 
7.5 - 8.0 44 2.5 3 1 3-7 152 5 . 9 
8.0 - 8 . 5 4 1 2.3 36 4.3 133 5.2 
8.5- g.o 53 3.0 31 3.7 102 4 . 0 
9.0- 9.5 59 3.4 21 2.5 72 2.8 
9.5-10.0 49 2.8 18 2.2 55 2 • 1 

10.0- 11.0 103 5.9 38 4.6 89 3.4 
11.0-12.0 134 7.6 37 4 . 5 6 1 2.4 
12.0-13 . 0 119 6.8 48 5.8 27 1. 0 
13.0 - 14.0 109 6.2 51 6 . 1 15 0.6 
14.0-15.0 118 6.7 22 2.6 15 0.6 
15.0-16.0 104 5.9 33 4 . 0 13 0 . 5 
16 . 0- 17.0 76 4.3 20 2 . 4 2 0. 1 
17.0-18.0 65 3 . 7 21 2.5 7 0.3 
18.0-19.0 54 3.1 20 2.4 0 o.o 
19.0-20.0 52 3.0 4 0.5 2 0.1 
20.0-21.0 21 1. 2 3 0 . 4 0 o.o 

>21.0 66 3 . 8 19 2.3 0 o. o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
20. 1 9.5 29.5 
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SITE ID: VT 
SITE LOCATION: STRATTON MT. VT. 
DATA JANUARY 1981 THROUGH DECEMBER 1981 

-----------------------------------------------
1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( % ) ( ABS) ( % ) (ABS) (%) 
----- ----- ----- ----- ----- ----- -----
0.5 0 o. oo 0 o.oo 0 o. oo 
1 • 0 0 o. oo 0 0.00 0 o.oo 
1. 5 0 o. oo 1 0.12 12 0 . 47 
2.0 2 0 . 11 7 0.84 6 1 2.36 
2.5 12 0. 6 8 21 2 . 53 158 6. 12 
3 . 0 37 2.10 39 4. 6 9 279 10 . 81 
3 . 5 65 3. 6 9 51 6.14 428 16.59 
4.0 95 5.40 76 9.15 567 21.98 
4.5 135 7.67 11 0 13.24 737 28.57 
5 . 0 189 10 .74 142 17.09 918 35.58 
5.5 245 13.92 174 20.94 1138 4 4. 11 
6.0 316 17 . 95 211 25.39 1347 52 .21 
6.5 381 21 . 65 268 32.25 1540 59 . 6 9 
7.0 438 24 . 89 325 3 9. 11 1700 65.89 
7.5 493 28 .o 1 378 45.49 1835 71.12 
8.0 537 30 . 51 409 49.22 1987 77.02 
8.5 57 8 32 . 84 445 53.55 2120 82 .17 
9.0 631 35 . 85 476 57.28 2222 86 . 12 
9.5 690 39.20 497 59.81 2294 88.91 

10.0 739 41.99 515 61 . 97 2349 91.05 
11.0 842 47 . 84 553 66 . 55 2438 94.50 
12. 0 976 55.45 590 11.00 2499 96 . 86 
13 . 0 1095 62.22 638 76 . 77 2526 97 . 91 
14.0 1204 6 8. 41 689 82.91 2541 98 . 4 9 
15.0 1322 75. 11 711 85.56 2556 99.07 
16.0 1426 81.02 744 89.53 2569 99.57 
17. 0 1502 85.34 764 91 . 94 2571 99.65 
18. 0 1567 89 .o 3 785 94.46 2578 99 . 92 
1 9 . 0 16 21 92.10 805 96.87 2578 99.92 
20 . 0 167 3 95.06 809 97.35 2580 100 . 00 
21.0 16 94 96 . 25 812 97.71 2580 100.00 

>2 1.0 1760 100.00 83 1 100 . 00 2580 100.00 
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SITE ID: VT 
SITE LOCATION: STRATTON MT. VT. 
DATA JA NUARY 1981 THROUGH DECEMBER 1981 

--------------------------------1. 7 WIND SPEED PERSISTENCE FREQUENCY ( LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7- 12 12-20 > 20 
----- ----------------------------------

1 10 17 42 48 44 51 48 14 
2 2 6 1 1 17 15 17 10 5 
3 0 7 4 4 2 1 1 7 1 
4 2 0 2 3 3 13 7 0 
5 3 0 1 2 0 7 4 1 
6 0 0 0 0 1 5 5 0 
7 0 1 0 0 0 3 5 1 
8 0 0 0 0 0 3 2 1 
9 0 0 0 0 0 6 1 1 

10 0 0 0 0 0 2 1 0 
1 1 0 0 0 0 1 1 0 0 
12 0 0 0 0 0 1 0 0 
13 0 0 0 0 0 2 0 0 
14 0 0 0 0 0 1 2 0 
15 0 0 0 0 0 0 0 0 
16 0 0 0 0 0 0 1 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: VT 
SITE LOCATION: STRATTON MT. VT. 
DATA : JANUARY 198 1 THROUGH DECEMBER 1981 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A , C) (A,B,C) %A %B JC 
---~---- --------------------------------------------
N 0 . 75 0 . 51 0 . 57 0 . 56 3.24 0.72 2.44 
NNE 1. 57 0.18 0.55 0 . 47 0.63 0.24 0 . 58 
NE 2 . 27 0 . 01 0 . 60 0.47 0.85 0.24 0 . 78 
ENE 1. 10 0. 17 0.41 0.36 2.16 0.12 1. 32 
E 0. 18 0.52 0.42 0.36 1. 25 o.oo 0.85 
ESE 0 . 18 0 . 52 0.55 0 . 36 1.76 o.oo 3.29 
SE 0.27 0 . 40 0.36 0 . 37 3.52 2.17 5 . 70 
SSE -0.01 0.60 0.44 0.48 5.74 4.21 5.27 
s 0.24 0.52 0 . 44 0,46 5. 91 4. 6 9 5 . 70 
ssw 0.72 0.40 0.48 0.47 4.60 2 . 53 5.19 
sw 1.43 0.18 0 . 5 1 0.43 6.99 1. 93 6.74 
WSW 0.06 0.66 0.50 0.54 9.55 4.57 7.91 
w 0.09 0.5 1 0 . 40 0 . 42 11 . 59 12 . 88 11.86 
WNW 0 . 14 0.44 0.36 0.38 11.59 17.45 20.43 
NW 0. 14 0.34 0.29 0.30 9.77 11.67 13.02 
NNW 0 . 27 0. 22 0.23 0.23 8.6 9 4.09 8.88 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 
2. ALPHA = ------------------

LOG(Z(UP)/Z(LO)) 
WHERE; 
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SITE ID: TU 
SITE LOCATION: TUCUMCARI NM. 
DATA : NOVEMBER 1980 THROUGH AUGUST 1982 

1 . 1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 16056 

SENSOR % ON-LINE % RECOVERED 
------ -------------------------
WS(A) 100.0 57.2 
WD(A) 100.0 68.0 

WS(B) 100.0 57.7 
WD(B) 100 .0 66.1 

WS(C) 100.0 68.9 
WD(C) 100 .0 69.6 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

MEAN POWER HEIGHT 
(METERS) 

MEAN 
ws WD WATTS/M**2 

SITE DATA (A) 45.7 
{B ) 30 . 0 
{C ) 9.1 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(B) 30.0 

(C) 9.1 

NOTES: 

WIND 
SPEED 

25.6 

24.8 

22.5 

WIND 
DIR. 

224.8 

228.8 

182.8 

8.6 
7.6 
6.4 

248.3 
229 . 5 
223.6 

DATE 

03/29/82 

03/ 29/ 82 

07/07/81 

518 . 59 
403.98 
254.92 

TIME 

13:00 {B) 
{C) 

13:00 (A) 
{C) 

OTHER LEVELS 

24.8 
21.8 
25.6 
21.8 

15:00 {A)-999.9 
(B)-999.9 

1. SITE ELEVATION: 1354 METERS ABOVE SEA LEVEL. 
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SITE ID: TU 
SITE LOCATION: TUCUMCARI NM. 
DATA NOVEMBER 1980 THROUGH AUGUST 1982 

-------------------------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-----------------------------~-------------

LEVEL A LEVEL B LEVEL C 
TIME 
OF DAY WS WD WS WD WS WD 

00:00 
01:00 
02:00 
03:00 
04:00 
05:00 
06:00 
07:00 
08:00 
09:00 
10:00 
11:00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 

-------------------------------------------------
9.0 
8.9 
8.7 
8.5 
8.3 
8.0 
8.0 
7.8 
7.6 
7.6 
7.9 
8.0 
8.2 
8.3 
8.5 
8.8 
9.2 
9.4 
9.5 
9.5 
9.4 
9.4 
9.4 
9 • 1 

253. 9 
26 3. 1 
26 9.2 
277.9 
285.8 
291.9 
296.8 
289.1 
294.1 
292.8 
295.9 
27 8.1 
243.0 
228.6 
215.1 
207.8 
20 8.1 
205.3 
203.2 
203.7 
209.4 
213.2 
216.6 
236.1 

7.9 
1·1 
7.6 
7.4 
7. 1 
6.9 
6.9 
6.8 
6.6 
6.8 
7.0 
7. 1 
7.4 
7.6 
7.8 
8.1 
8.11 
8. 5 
8.5 
8.4 
8.3 
8.2 
8.2 
8.0 
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233.0 
243.1 
251.0 
259.1 
266.2 
26 8.6 
26 9. 7 
264.5 
26 9. 9 
266.7 
254.8 
229.3 
216.0 
216.2 
211.3 
211.8 
209.6 
206.5 
205.2 
204.3 
208.2 
210.2 
213.2 
222.0 

6. 1 
6.0 
5.8 
5 .7 
5.5 
5.4 
5.6 
5.8 
6.0 
6.3 
6.5 
6.7 
6.9 
1. 1 
7.2 
7.5 
7.6 
7.4 
7.0 
6.6 
6.5 
6.4 
6.3 
6.2 

228.0 
237.8 
242.0 
247.2 
251.9 
255.6 
253.8 
251.8 
259.0 
261.5 
252.9 
235.0 
216.9 
209.7 
201.6 
202.0 
202.7 
198.0 
196.3 
196.5 
201.0 
204.5 
210.8 
216.4 



SITE ID: TU 
SITE LOCATION: TUCUMCARI NM. 
DATA NOVEMBER 1980 THROUGH AUGUST 1982 

---------------- - --~------~---------1. 5 FREQUENCY DI STRIBUT I ON OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT J COUNT· % COUNT J 
---------------------------------------
o.o- 0.5 0 o.o 0 o.o 0 o . o 
0.5- 1.0 7 0 .1 8 0.1 22 0.2 
1.0- 1.5 24 0.3 36 0.4 89 0.8 
1. 5- 2 . 0 49 0.5 132 1.4 263 2.4 
2 . 0- 2.5 85 0.9 178 1. 9 430 3.9 
2.5- 3.0 138 1.5 266 2 . 9 555 5 . 0 
3.0- 3. 5 191 2. 1 36 1 3.9 668 6.0 
3 . 5- 4.0 249 2.7 414 4.5 718 6 . 5 
4.0- 4.5 293 3 . 2 507 5.5 725 6 . 5 
4.5- 5.0 402 4. 4 500 5.4 729 6.6 
5.0- 5 . 5 371 4.0 522 5.6 728 6 . 6 
5.5- 6.0 417 4. 5 504 5.4 740 6.7 
6.0- 6.5 390 4 . 2 522 5.6 663 6.0 
6.5- 7 . 0 439 4.8 451 4.9 624 5 . 6 
7.0- 7.5 478 5.2 526 5.7 602 5.4 
7.5- 8 . o 534 5.8 481 5.2 505 4.6 
8.0- 8.5 619 6.7 450 4 . 9 441 4 .0 
8.5 - 9.0 646 7.0 457 4 . 9 407 3.7 
9. 0- 9. 5 546 5 . 9 370 4.0 358 3 . 2 
9.5 - 10.0 451 4.9 347 3 . 7 315 2.8 

t0.0 - 11.0 778 8.5 601 6.5 469 4 .2 
11.0-1 2.0 596 6.5 469 5. 1 381 3.4 
12 . 0- 13 . 0 47 4 5 . 2 415 4 . 5 232 2. 1 
13 . 0-14.0 354 3-9 279 3 . 0 175 1.6 
14.0-15 . 0 239 2 . 6 173 1.9 97 0.9 
15.0-16.0 162 1.8 128 1.4 49 0.4 
16 . 0-17 . 0 100 1. 1 70 0.8 38 0.3 
17 . 0- 18 . 0 65 0 . 7 34 0 . 4 18 0 . 2 
18.0- 19. 0 35 0.4 24 0.3 18 0.2 
19.0-20.0 26 0.3 16 0.2 6 0 • 1 
20 . 0-21.0 1 1 0 • 1 8 0.1 2 o.o 

>21.0 21 0 . 2 14 0 . 2 2 o . o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
57.2 57.7 68.9 
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SITE ID: TO 
SITE LOCATION : TUCUMCARI NM. 
DATA NOVEMBER 1980 THROUGH AUGUST 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

--~--------------------------------------- - ----

LEVEL A LEVEL B LEVEL C 
----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( J) ( ABS) ( J ) (ABS) ( J ) 
----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 0 o.oo 0 o.oo 
1.0 7 0.08 8 0.09 22 0.20 
1. 5 31 0.3!1 44 0.48 111 1.00 
2.0 80 0.87 176 1. 90 374 3.38 
2.5 16 5 1. 80 354 3.82 804 7.26 
3.0 303 3.30 620 6. 69 1359 12.28 
3.5 494 5.38 98 1 10 . 59 2027 18.3 1 
4.0 743 8 .o 8 1395 15.06 2745 24.80 
!1.5 1036 11.27 1902 20.53 3470 31.35 
5.0 1438 15.6 5 2402 25.93 4199 37.93 
5.5 1809 19.6 8 2924 31.57 4927 44.51 
6.0 2226 24.22 3428 37 . 01 5667 51.20 
6 . 5 2616 28.47 3950 42.64 6330 57.19 
7.0 3055 33.24 4401 47 . 51 6954 62.82 
7.5 3533 38.44 4927 53 . 19 7556 68.26 
8. 0 4067 44.25 5408 58 . 38 8061 72.83 
8.5 4686 50.99 5858 6 3. 24 8502 76 . 81 
9 .0 5332 58.02 6315 6 8 . 17 8909 80.49 
9. 5 5878 63.96 6685 7 2 . 17 9267 83.72 

10. 0 6329 68.87 7032 75 . 91 9582 86.57 
11.0 7107 77.33 7633 82 . 40 10051 90.80 
12. 0 7703 83 . 82 8102 87 . 47 10432 94 . 25 
13. 0 8177 88.98 8517 91 - 95 10664 96.34 
14 . 0 8531 92.83 8796 94 . 96 10839 97.92 
15.0 8770 95.43 8969 96 . 83 10936 98.80 
16. 0 89 32 97. 19 9097 98 . 21 10985 99.24 
17 . 0 9032 98.28 9167 98.96 11023 99.58 
18 .o 9097 98.99 9201 99 . 33 11041 99-75 
19.0 9132 99-37 9225 99 . 5 9 11059 99.91 
20.0 9158 99.65 9241 99 . 76 1106 5 99-96 
21.0 916 9 99 . 77 9249 99 . 85 11067 99.98 

>21. 0 9190 100.00 9263 100 . 00 11069 100.00 
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SITE ID: TO 
SITE LOC ATION: TU CUMCARI NM. 
DATA NOVEMBER 198 0 THROUGH AUGUST 1982 

---------------------------~---~ 
1.7 WIND SPEED PERSISTENCE FREQUENCY {LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOU RS < 3 3- 4 4-5 5-6 6-7 7-12 12-20 ) 20 
----- ----------------------------------

1 76 176 310 398 42 3 414 202 4 
2 29 61 98 10 8 120 144 6 1 4 
3 12 27 27 32 29 104 36 1 
4 10 7 11 7 6 91 28 2 
5 4 3 4 2 3 49 21 0 
6 2 2 1 0 1 42 10 0 
7 0 0 1 0 0 33 10 0 
8 4 0 0 t 0 14 6 0 
9 1 0 1 0 0 16 6 1 

10 0 0 0 0 0 8 4 0 
1 1 0 0 0 0 0 6 5 0 
12 0 0 0 0 0 1 1 3 0 
13 0 0 0 0 0 2 0 0 
14 0 0 0 0 0 2 1 0 
15 0 0 0 0 0 0 0 0 
16 0 0 0 0 0 2 0 0 
17 0 0 0 0 0 2 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 1 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE I D: TU 
SITE LOCATI ON: TUCUMCARI NM. 
DATA NOVEMBER 1980 THROUGH AU GUST 1982 

1. 8 POWER LAW EXPONENT AND WID DISTRIBUTION 

WIND DIR 
( ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) %A JB %C 
-------- -- ------------------ - - ---------~------------

N 0.60 0 . 19 0.30 0.28 2.72 2.44 2.39 
NNE 0.53 0 .1 3 0.23 0 . 21 4. 43 4.38 4.51 
NE 0.31 0 .1 2 0. 17 0 . 16 5 . 72 5. 13 5.28 
ENE 0.06 0 0 16 Oo1 4 Oo1 4 7 . 00 6 o10 6.94 
E Oo20 Oo 14 0 0 15 Oo15 4. 6 5 3.86 4o38 
ESE Oo14 Oo17 0. 16 Oo17 2.80 3o42 2.92 
SE 0 . 36 0. 11 0 o18 0 . 16 2.88 4 0 13 3o 16 
SSE Oo39 Oo13 Oo19 Oo18 3 o07 3o39 3.66 
s Oo24 0 0 13 0 0 16 0 0 15 5o87 5o17 5.60 
ssw Oo26 Oo 13 Oo 17 Oo16 12o67 11 o40 15. 13 
sw 0.34 0 0 13 Oo 18 Oo1 7 11o80 11 .54 14 o23 
WSW 0. 44 Oo16 Oo23 Oo22 9.85 8.99 9o72 
w 0 . 26 Oo17 Oo20 0.19 10. 44 10.83 9.71 
WNW 0.17 0 . 23 0.21 0 . 22 3.93 4.47 3- 91 
NW - 0.25 0.48 Oo29 0.33 2o35 4o28 2.24 
NNW 0. 13 0.28 Oo24 Oo25 1. 82 2.50 1 0 8 1 

------------------------------------------------------NOTES : 
ALPHA 

WS(UP) Z( UP) 
1 0 ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2. ALPHA = -------------- ----
LOG(Z(UP)/Z( LO)) 
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WELLS, NEVADA 
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SITE ID: NV 
SITE LOCATION : WELLS, NV. 
DATA OCTOBER 1980 T~ROUGH JANUARY 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 11712 

SENSOR % ON-LINE J RECOVERED 
------ -------------------------
WS(A) 100 . 0 85 . 8 
WD(A) 100 . 0 87.2 

WS(B) 100 . 0 85.3 
WD(B) 100.0 87 . 1 

WS(C) 100 . 0 6 8. 6 
WD(C) 100.0 87.9 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(B) 30 . 0 
(C) 9.1 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS) 

( A) 45.7 

(B) 30.0 

(C) 9.1 

NOTES: 

WIND 
SPEED 

24.6 

24.3 

24.6 

MEAN 
ws 

WIND 
DIR. 

298.1 

283.8 

26 9.6 

7 . 8 
7.2 
6 . 8 

MEAN 
WD 

272.7 
262.0 
26 4 .o 

DATE 

02/09/81 

02/09/81 

12/15/81 

POWER 
WATTS/M**2 

409.41 
338.10 
304.51 

TIME OTHER LEVELS 

11: 00 (B) 24.3 
(C) 24 . 2 

11 :00 (A) 24.6 
(C) 24.2 

11:00 (A) 23.3 
(B) 23.7 

1. SITE ELEVATION: 2268 METERS ABOVE SEA LEVEL. 
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SITE ID: NV 
SITE LOCATION: WELLS, NV. 
DATA OCTOBER 1980 THROUGH JANUARY 1982 

---------------~---------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 
-------------------------------------------

LEVEL A LEVEL B LEVEL c 
TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 7.4 271.8 6.9 259. 9 6 . 4 263.2 
01:00 7.4 271.2 6.8 260.1 6.3 262.9 
02:00 7.4 27 0.1 6.8 259.5 6.3 264.8 
03:00 7-3 27 o. 9 6.7 261.3 6.3 266.0 
04:00 7.4 27 2. 5 6.8 26 2. 5 6.5 267.8 
05:00 7.3 27 2. 8 6.7 262.3 6.4 266.2 
06:00 7 . 4 26 9. 8 6.7 261. 1 6.3 265.3 
07:00 7.3 266.5 6.6 256.6 6. 1 261. 3 
08:00 7-3 262.9 6.6 252.8 6.0 256.3 
09:00 7.4 258.4 6 .7 249 · 3 6.4 250.7 
10:00 7-7 256.5 7. 1 246 . 6 6.7 24 8.1 
11:00 8 . 1 259.8 7.5 249.3 7-3 250.3 
12:00 8.4 26 5.5 7 . 8 254.3 7.4 256.5 
13:00 8.6 26 8. 8 8 . 0 257 . 5 7.6 257-7 
14:00 8.6 274.5 8. 1 262.6 7.7 262.3 
15:00 8.6 276.3 8.0 264.0 7 . 6 26 3 . 4 
16:00 8.5 283.7 7.9 273.9 7.5 27 2. 7 
17:00 8.5 289.6 8 . 0 279.4 7- 4 281.6 
18:00 8.2 291.0 7.7 281.4 7. 1 283. 3 
19:00 8.0 289. 8 7.5 279.5 6.9 279.0 
20:00 7.8 292. 6 7.4 280.7 6 . 8 282.3 
21:00 7.8 283.6 7.3 271 . 8 6.7 27 2.2 
22:00 7 - 7 279.5 7.2 267.0 6.6 26 8. 2 
23:00 7.5 275.4 7.0 262.5 6 . 5 26 5 . o 

-----------------------------------------------------------~ 
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SITE ID: NV 
SITE LOCATION: WELLS, NV. 
DATA OCTOBER 1980 THROUGH JANUARY 1982 

------------------------------------
1. 5 FREQUENCY DI STRIBUT I ON OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT ' COUNT ' COUNT ' ---------------------------------------
o.o- 0.5 0 o.o 0 o.o 0 o.o 
o.5 - 1.0 14 0 • 1 8 0. 1 52 0.6 
1 . 0- 1.5 23 0 . 2 49 0.5 74 0 . 9 
1. 5- 2.0 77 0 . 8 132 1.3 184 2.3 
2.0 - 2 . 5 148 1.5 283 2.8 272 3.4 
2.5- 3. 0 204 2.0 405 4 . 1 388 4.8 
3 . 0- 3. 5 325 3 . 2 474 4.7 419 5.2 
3.5- 4.0 422 4. 2 511 5. 1 486 6.0 
4.0- 4. 5 540 5.4 56 5 5 . 7 523 6 . 5 
4.5- 5. 0 585 5.8 610 6. 1 513 6 . 4 
5 . 0- 5. 5 648 6.5 63 1 6.3 537 6 . 7 
5 . 5- 6.0 6 86 6.8 641 6 . 4 503 6.3 
6 . 0- 6.5 655 6.5 613 6. 1 470 5.8 
6 . 5- 7. 0 651 6 . 5 580 5 . 8 475 5 . 9 
7 . 0- 7. 5 642 6 . 4 521 5 . 2 405 5.0 
7.5- 8.0 529 5.3 527 5.3 348 4.3 
8.0- 8.5 46 4 4.6 412 4. 1 325 4. 0 
8.5- 9.0 418 4.2 40 1 4.0 254 3 . 2 
9 . 0- 9.5 344 3.4 325 3.3 235 2.9 
9.5-10.0 334 3.3 324 3 . 2 227 2 . 8 

10.0-11.0 505 5.0 472 4.7 3 13 3.9 
11.0-12 . 0 430 4.3 390 3-9 246 3. 1 
12 . 0- 13.0 375 3.7 313 3. 1 207 2.6 
13.0-14.0 270 2.7 233 2.3 167 2. 1 
14 . 0- 15.0 236 2.3 178 1.8 132 1. 6 
15.0- 16.0 158 1.6 133 1.3 93 1.2 
16.0-1 7 .0 111 1.1 91 0.9 72 0.9 
17 . 0- 18.0 76 0.8 68 0.7 47 0 . 6 
18 . 0-19.0 53 0.5 35 0.4 13 0 . 2 
19.0-20.0 36 0.4 26 0.3 21 0.3 
20 . 0-21.0 31 0.3 18 0.2 22 0.3 

>2,. 0 56 0 . 6 17 0.2 16 0 . 2 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
85 . 8 85.3 6 8. 6 
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SITE ID: NV 
SITE LOCATION: WELLS, NV. 
DATA OCTOBER 1980 THROUGH JAN UAflY 1982 

-----------------------------------------------1 • 6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 
-----------------------------------------------

LEVEL A LEVEL B LEVEL c 
----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( s ) (ABS) ( % ) (ABS) ( % ) 
----- ----- ----- ----- ----- ----- -·----

0.5 0 o.oo 0 o.oo 0 o.oo 
1.0 14 0.14 8 o.o8 52 0.65 
1.5 37 0.37 57 0.57 126 1. 57 
2.0 1 1 4 1.13 189 1. 8 9 310 3.86 
2.5 262 2.61 47 2 4.73 582 7.24 
3.0 466 4. 64 877 8. 7 8 970 12.07 
3.5 791 7.87 1351 13.53 1389 17.28 
4.0 1213 12.07 186 2 18.65 1875 23 .32 
4.5 1753 17.45 2427 24.30 2398 29.83 
5.0 2338 23 . 27 3037 30.41 2911 36.21 
5.5 2986 29 . 7 2 3668 36.73 3448 l!2.89 
6.0 3672 36.55 4309 4 3. 15 3951 49.15 
6.5 4327 43.07 4922 49.29 4421 54.99 
7.0 4978 49.55 5502 55.10 4896 60.90 
7.5 5620 55.94 6023 60.31 5301 65.94 
8.o 6149 61.21 6550 65.59 5649 70.27 
8.5 6613 65.83 696 2 69.72 5974 74.3 1 
9.0 7031 69.99 7363 73.73 6228 77- 47 
9.5 7375 73.41 7688 76. 99 6463 80. 40 

10.0 7709 76.74 8012 80. 23 66 90 83.22 
11.0 8214 81 . 76 8484 84.96 7003 87. 11 
12.0 86 44 86 .0 4 8874 88.86 7249 90. 17 
13.0 9019 89.78 9187 92.00 7456 92.75 
14 . 0 9289 92.46 9420 94.33 76 23 94.83 
15.0 9525 94.81 9598 96. 11 7755 96 .47 
16.0 96 83 96.39 9731 97.45 7848 97 .6 2 
17.0 9794 97.49 9822 98.36 7920 98.5 2 
18.0 9870 98.25 9890 99.04 7967 99.1 0 
19.0 9923 98.7 8 9925 99 . 39 7980 99.27 
20.0 9959 99.13 9951 99 . 6 5 8001 99 . 53 
21.0 9990 99.44 9969 99. 83 8023 99.8 0 

>21 . 0 10046 100 . 00 9986 100.00 8039 100.00 
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SITE ID: NV 
SITE LOCATION: WELLS, NV. 
DATA OCTOBER 1980 THROUGH JANUARY 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 103 305 418 579 555 409 157 16 
2 56 78 137 160 151 154 59 14 
3 16 35 51 50 59 111 37 7 
4 14 14 23 24 21 65 28 1 
5 4 5 11 1 1 9 52 25 2 
6 6 2 5 2 4 24 12 0 
7 4 4 3 2 2 23 1 1 0 
8 1 0 0 1 2 21 7 1 
9 1 0 1 1 0 14 4 0 

10 0 0 0 0 0 9 4 0 
1 1 0 0 0 0 0 9 0 0 
12 0 0 0 0 0 6 3 0 
1 3 0 1 0 0 0 4 4 0 
14 1 0 0 0 0 0 0 0 
15 0 0 0 0 0 2 0 0 
16 0 0 0 0 0 1 0 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 1 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 2 1 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: NV 
SITE LOCATION: WELLS, NV . 
DATA OCTOBER 1980 THROUGH JANUARY 1982 

--- ---------------------------------------1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

---------------------------------------
WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) SA %B JC -------- --------------------------------------------
N 0. 48 -0 . 06 0 . 08 0.05 
NNE -0 . 28 0.04 - 0 . 05 -0.03 
NE 0 . 68 -0.04 0 . 15 0. 11 
ENE 0.49 -0.02 0. 12 0.09 
E 0.63 o. oo 0 .1 6 0 . 13 
ESE 0.57 0 . 03 0. 17 0.14 
SE 0.05 o.og 0 . 08 0.08 
SSE 0.02 0.03 0 . 03 0 . 03 
s 0.32 0.08 0. 14 0. 13 
ssw 0.45 0.06 0. 16 0. 14 
sw -0 . 05 0.07 0.04 0.05 
WSW 0.20 -0 . 01 0.05 0 . 03 
w 0 . 12 0 . 12 0. 12 0. 12 
WNW 0.02 0.08 0.06 0 . 06 
NW 0. 41 -0.02 0.09 0.07 
NNW 0.38 0 . 02 0. 12 0 . 10 

NOTES: 
ALPHA 

WS (UP) Z(UP) 
1. - - --- - = -----

WS(LO) Z(LO) 

LOG(WS ( UP)/WS(LO ) ) 
2 . ALPHA : - ---- - ------- -----

LOG(Z(UP)/Z{LO) ) 

216 

3 . 2 1 2 .49 2 . 62 
5.00 3.80 3. 52 
3.49 2. 89 3 . 45 
1. 86 1. 96 2.64 
1. 79 1. 58 1. 8 8 
1. 4 8 1. 69 1. 75 
1.68 2. 39 2. 91 
5.26 9 . 08 9.06 
8.61 6 . 79 7 . 77 
5.76 5.07 5.08 
8.73 9.82 7. 15 

10 . 50 10 . 72 11. 20 
7 . 67 7.58 8. 3 1 

12 . 62 18 . 90 16 . 30 
16. 12 10 . 56 12 . 55 
5.35 3.62 3- 79 

WHERE; Z:ELEVATION 
WS:WIN D SPEEI> 
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APPENDIX A 

Summarized meteorological data are provided for the period January 1982 
through September 1982 for those "new" and "original'i sites that were opera
tional. During this period 15 "new" sites and 6 "original" sites were 
operational. The format of the data is the same as that presented in earlier 
sections. 

Tables A.l, A.2 and A.3 provide an all-site summary of data recovery 
rates and wind speed characteristics for each sensor level for the period of 
record. Data under the column "Maximum" represent maximum hourly average 
values during the reporting period. Data under the column "Power" represent 
the available power for the reporting period. 

The data in this appendix complete a series of annual data reports 
(Sandusky and Renn~ '198la~ 198lb; and Sandusky et al . 1982a) for both the 
"original" and "new" sites. 
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TABLE A.l. Summary of Hourly Data for the Period January 1982 
Through September 1982 for the Lower Level 

Sensor 
Site Code Level 

SP 9.1 
RI (O) 9.1 

WY 9.1 
NM (0) 9.1 
PR (0) 9.1 
DD(a) 9.1 
NO 9.1 
WA ( 1) 15. 2 

so 9.1 
IP 9.1 

KR 9.1 
KU (0) 9.1 

MT 9.1 
MK 9.1 
MR 9.1 

NY 18. 2 
PT 9.1 
RO 9.1 
EP 9.1 

SG 9.1 

TU 9.1 

(0) MOD-OA Turbine Site 
(1) MOD-2 Turbine Site 

% Sample 
Recovery 

27.7 
40.3 
78.5 
42.8 
16.0 
55.2 
66.2 
87.5 
80.1 
15.9 
34.9 
22.2 

42.3 
66.3 
93.4 
57.1 
11 .6 

82.8 
65.9 
53.9 
77.1 

Wind S~eed (m/s) Power 
Mean Max. Watts/M2 

5.1 18.5 142. 53 
4.6 12.7 115.14 
6.7 22.5 306.68 
5.6 20.6 188.42 
3.2 6. 1 26.35 
1.9 5.9 8.40 
6.1 21.6 235.69 
5.6 23.6 194.05 

4.6 22.1 127.73 

8.4 14.0 464.66 

5.3 16.4 237.09 

7.4 23 .7 466.40 

6.7 26.5 505.13 

6. 1 19. 5 236. 98 
7 .] 20.4 322 .93 

6.5 19 .9 339.17 
5.6 20 .6 239.59 
5.4 15.6 165.1 3 

8.7 28 .9 700. 66 
6.8 19. 7 422 .80 

6.5 21.8 255. 57 

(a) Sensor is at the t op of a dense forest canopy and is not representative 
of open terrain conditions. 
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TABLE A.2. Summary of Hourl y Data for the Period January 1982 
Through September 1982 for the Middle Level 

Sensor % Sample Wind S~eed (m/s} Power 
Site Code Level Recover,l Mean Max. Watts/M2 

SP 30.0 36.1 7. l 23 . 2 395.66 

Rl (O) 30.0 27.9 6.4 15.4 248 .82. 

WY 30.0 78.4 7.6 24 .1 420.70 

NM (0) 30.0 17.2 6.8 22.2 329.49 
oo(a) 30.0 30.4 3.5 12.4 61.49 

NO 30.0 63.0 7.1 23.8 344.90 

WA ( 1 ) 60.9 80.2 7.5 29.5 434 . 59 

IP 30.0 14.7 10.6 16.0 814 . 40 

KR 30.0 12.9 6.8 18.7 354.36 

KU (0) 30.0 22 .2 7.8 22.7 501. 77 

MT 30.0 51.3 7.7 29.4 754.51 

MK 30.0 25.6 7.5 18.2 341.89 

MR 30.0 95.4 7.9 23.2 455 . 47 

PT 30.0 36.4 8.3 21.5 582.30 

RO 30.0 82.7 5.9 16.4 213.84 

EP 30.0 64.1 9.3 33.3 815.25 

SG 30.0 58.5 7.2 23.8 523.81 

TU 30 .0 64. 2 8.2 24.8 472.79 

(0) MOD-OA Turbine Site 
(l) MOD-2 Turbine Site 
(a) Sensor i s at the top of a dense forest canopy and is not representative 

of open terrain conditions. 
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TABLE A.3 . Summary of Hourly Data for the Period January 1982 
Through September 1982 for the Upper Level 

Sensor 
Si te Code Level 

SP 45.7 

RI (0) 45 .7 

WY 45 .7 

NM (O) 45.7 

PR (0) 45 .7 

DD 45.7 

ND 45.7 

WA (1) 105.1 

SD 45.7 

IP 45 .7 

KR 45.7 
KU (0) 45.7 

MT 45.7 
MK 45 .7 

MR 45 .7 

NY 45 .7 
PT 42 .7 

RO 45.7 
EP 45 .7 

SG 45.7 

TU 45.7 

(0) MOD-OA Turbine Site 
(1) MOD-2 Turbine Site 

% Sample 
Recovery 

24 .4 
34 .7 
78.6 
26 .7 
12.3 
66 .9 
65.7 
87.0 
80.4 
0.0 
0.0 

22.2 

51.8 
69 .8 
96.6 
57.3 
23.6 
82.5 
64 .1 
31.2 
61.6 

A-4 

Wind SEeed {m/s) 
Mean Max. 

7.5 25.5 
7.1 17.4 
7.7 24.6 
7.2 23.1 
7.8 13. 2 
3.9 14 .2 
8.6 24 .5 
7.6 30.7 
6.7 29.9 

-99.9 -999.9 
-99 .9 -999.9 

8 .1 23.5 
8.3 33.1 
8.8 24.6 
8.4 23 .4 

6.9 22 .5 
10.0 26 .3 

7 .3 22 . 2 
10.4 33 .1 
7.5 24 .9 
8 .7 25.6 

Power 
Watts/M2 

504.83 
348.06 
460 . 99 
361.67 
344.1 4 
81.66 

573 . 03 
477.03 
322.96 

0.00 
0.00 

568.55 
991.89 
560.79 
547.63 
445 . 30 
831. 64 
419.51 
895.52 
551.18 
568.72 



BIG SABLE POINT, MICHIGAN 
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SITE I D: SP 
SITE LOCATION : BIG SABLE PT., lH. 
DATA : JANUARY 1 982 THROUGH SEPTEMBER 1982 

1 . 1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES : 6552 

SENSOR 

WS(A) 
WD(A) 

WS (B) 
WD(B) 

WS(C) 
WD(C) 

% ON-LI NE 

71.2 
71 .2 

71 . 2 
71 . 2 

71. 2 
71 .2 

% RECOVERED 

24 . 4 
27 . 1 

36 . 1 
3 7 .1 

27.7 
3 5 . 2 

1 . 2 ANNUAL MEANS AND STANDARD DEVI ATIONS 

HEI GHT 
(METERS) 

MEAN 
ws 

HEAN POWER 

SITE DATA (A ) 45.7 
(B) 30.0 
( C) 9.1 

1. 3 MAXIMUf.t WI ND SPEED 

ELEVATION 
(METERS ) 

(A) 45 . 7 

(B) 30.0 

( C ) 9. 1 

NOTES : 

WIND 
SPEED 

25 . 5 

2 4. 3 

18.5 

WIND 
DIR. 

3 29 . 1 

152 . 1 

145 .8 

7 .5 
7 . 1 
5.1 

WD WATTS/H* *2 

201 . 9 
183 . 7 
13 5 . 9 

DATE 

01/04/82 

05/ 20/82 

05/20/82 

504 . 83 
395 . 66 
142.53 

TIME OTHER LEVELS 

16 :00 (B) 23 . 2 
(C) - 999 . 9 

11: 00 (A)-999.9 
(C) 18 . 5 

1 0:00 (A)-999 . 9 
(B ) 23.9 

1. SI TE ELEVATI ON : 179 METERS ABOVE SEA LEVEL. 
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SITE ID: SP 
SITE LOCATION: BIG SABLE PT . , MI. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

-------------------------------------------1. 4 WIND SPEED AND DIRECTION VERSUS TIME-OF- DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 7 . 4 160 .7 6 . 7 15 8 .3 4.8 123.2 
01 : 00 7 . 3 189.7 6 . 6 165.2 4 . 7 127.3 
02:00 7.3 180.6 6 . 7 170.8 4.8 131.0 
03:00 7.5 154.4 6.9 163 . 5 5. 1 125.5 
04:00 7.7 148.9 7.0 155.2 5. 1 124.2 
05:00 7.5 137.9 6 . 9 149. 9 5.0 1 21 • 1 
06:00 7.4 14 4.1 7 • 1 150.5 5 . 2 121.6 
07:00 7.3 170.7 7.0 16 2.1 5.2 133 . 0 
08:00 7.2 153.5 6.8 159.3 5.2 129.2 
09:00 7·3 190.7 7.0 193.5 5.3 158.4 
10: 00 7.6 226.3 7-3 203.4 5.6 176 . 1 
11: 0 0 7.8 257. 1 7-5 216.0 5 .7 196.9 
12 : 00 8. 1 238.6 7.7 219.5 5.8 1 8 9. 1 
13:00 8.3 246.6 7.8 229.9 5.8 184.1 
14: 00 8.3 254.8 7.9 230. 5 5.8 190.5 
15: 00 8 . 1 258.5 7.7 229.7 5 .7 1 8 5. 1 
16: 00 7 . 8 240.8 7. 5 224 . 7 5 .6 178. 9 
17: 00 7.7 250.6 7 -3 224 . 9 5 . 3 13 5 . 1 
18: 00 7.4 232 . 8 6.9 197., 5. 0 114. 8 
19: 00 7.2 256 . 1 6.7 183 . 2 4.7 104. 2 
20:00 7.0 193.5 6. 7 17 3 . 8 4 . 4 11 1.2 
21: 00 7.2 16 8.5 6 . 6 158. 4 4. 3 117 .8 
22:00 7. 1 166.7 6.7 16 1. 2 4 . 6 119 . 2 
23: 00 7.3 158.3 6 . 7 167.9 4.5 124 .0 

------------------------------------------------------------
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SITE ID: SP 
SITE LOC ATION: BIG SABLE PT., MI. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

------------------------------------1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPE ED COUNT % COUNT J COUNT % 

---------------------------------------
o.o- 0. 5 0 o.o 0 0.0 0 o.o 
0 .5- 1. 0 24 1. 5 15 0.6 17 0.9 
1.0- 1. 5 55 3.4 27 1 • 1 60 3.3 
1.5- 2 . 0 29 1. 8 37 1.6 104 5 .7 
2 . 0- 2.5 39 2 . 4 75 3 . 2 135 7.4 
2 . 5- 3. 0 46 2.9 84 3.6 98 5.4 
3 . 0- 3.5 60 3.8 113 4.8 120 6.6 
3 -5- 4.0 58 3.6 107 4.5 123 6 . 8 
4.0- 4.5 55 3 . 4 128 5 .4 138 7.6 
4.5- 5. 0 67 4.2 136 5.8 110 6.1 
s .o- 5. 5 87 5.4 156 6.6 139 7 . 7 
5.5- 6. 0 93 5. 8 153 6.5 134 7.4 
6.0- 6.5 84 5.3 147 6.2 132 7.3 
6.5- 7.0 109 6.8 147 6.2 10 3 5 . 7 
7 .0- 7.5 75 4 . 7 118 5.0 83 4.6 
7.5- 8. 0 72 4.5 120 5. 1 84 4.6 
8 .0- 8.5 72 4.5 92 3 . 9 66 3.6 
8. 5- 9. 0 53 3.3 80 3.4 43 2.4 
9 . 0- 9.5 59 3·7 85 3. 6 43 2 .4 
9.5-1 0 . 0 55 3 . 4 74 3. 1 25 1. 4 

10 . 0-1 1. 0 121 7 . 6 165 7. 0 32 1 .8 
11.0- 12.0 89 5 . 6 110 4.7 16 0 . 9 
12.0-13.0 71 4.4 77 3 . 3 5 0 . 3 
13.0-14 . 0 41 2.6 41 1. 7 0 o.o 
14.0-15.0 22 1.4 15 0.6 0 o.o 
15.0-16.0 12 0.8 9 0. 4 0 o.o 
16 . 0-17.0 12 o.8 14 0.6 1 0 • 1 
17.0-18. 0 8 0.5 10 0 . 4 0 o.o 
18.0-19.0 9 0.6 6 0.3 2 0. 1 
19.0-20. 0 2 0. 1 6 0.3 0 o.o 
20.0-21.0 6 0.4 7 0 .3 0 o .o 

>21 . 0 14 0 . 9 9 0. 4 0 o . o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
24.4 36.1 27.7 
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SITE ID: SP 
SITE LOCATI ON: BIG SABLE PT . , MI. 
DATA JANUARY 1982 THROUGH SEPTEMBE R 1982 

-----------------------------------------------1. 6 CUMULATIVE FREQUENCY DISTRIBU TION OF WI ND SPEED 

-- ---------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (J) (ABS) (%) ( ABS) ( % ) 
----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 0 o.oo 0 o.oo 
1. 0 24 1. 50 15 0. 6 3 17 0 . 94 
1.5 7 9 4.94 42 1. 7 8 77 4.25 
2.0 108 6.75 79 3.34 181 9.98 
2.5 147 9. 19 154 6.52 316 17 . 43 
3.0 193 12.07 238 10.07 414 22.84 
3.5 253 15.82 351 14.85 534 29 . 45 
4.0 311 19 . 45 458 19 . 38 657 36.24 
4.5 366 22 . 89 586 24 . 80 795 43.85 
5.0 433 27.08 722 30.55 905 49.92 
5.5 520 32.52 87 8 37 .1 6 1044 57.58 
6.0 6 13 38.34 1031 43 . 63 117 8 64.98 
6.5 697 43.59 1178 49.85 1310 72.26 
7.0 806 50.41 1325 56.07 1413 77-94 
7 . 5 88 1 55.10 1443 61. 07 14 96 82.52 
8 . 0 953 59.60 1563 6 6 . 14 1580 87 . 15 
8.5 1025 64.10 1655 70.04 1646 90.79 
g.o 107 8 67.42 1735 73.4 2 1689 93.1 6 
9.5 1137 7 1. 11 1820 77 . 02 1732 95 . 53 

10.0 11 92 74 . 55 1894 80.15 1757 96.91 
11.0 1313 82. 11 2059 87. 1 4 1789 98.6 8 
12.0 1402 87.68 2169 91.7 9 180 5 99.56 
13.0 1473 92 . 12 2246 95.05 181 0 99.83 
14 . 0 15 14 94.6 8 2287 96.78 1810 99.83 
15 . 0 15 36 96.06 2302 97.42 1 810 99.83 
16.0 1548 96. 81 2311 97.80 1810 99.83 
17.0 1560 97.56 2325 98.39 1 8 1 1 99.89 
18.0 1568 98 . 06 2335 98.82 1 811 99.89 
19.0 1577 98.62 2341 99.07 1813 100.00 
20 . 0 1579 98 . 75 2347 99 . 32 1813 100.00 
21 . 0 1585 99.12 2354 99 . 62 1813 100 . 00 

)21.0 1599 100.00 2363 100 . 00 1813 100.00 
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SITE ID: SP 
SITE LOCATION: BIG SABLE PT., MI. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

--------------------------------
1 • 7 WIND SPEED PERSISTENCE FREQUENCY {LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 19 41 61 71 77 51 1 8 1 
2 10 15 16 21 22 23 6 0 
3 5 6 6 5 1 1 11 5 0 
4 2 3 0 6 4 1 1 3 1 
5 2 3 1 , 1 6 0 0 
6 2 0 0 0 0 5 4 0 
7 1 0 0 0 1 2 0 0 
a 1 0 0 1 0 2 2 0 
9 1 0 0 1 0 2 2 0 

10 1 0 0 0 0 2 1 0 
11 0 0 0 0 0 1 1 1 
12 1 0 0 0 0 0 0 0 
13 0 0 0 0 0 1 0 0 
14 0 0 0 0 0 1 0 0 
15 0 0 0 0 0 0 0 0 
16 1 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: SP 
SITE LOCATION: BIG SABLE PT., MI. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C ) %.A %B %C -------- --------------------------------------------
N 0.20 0.21 0.20 0.21 4.38 2.37 3.86 
NNE 0.09 0.30 0.24 0.25 9 . 13 8.59 8.83 
NE 0.06 0.36 0 . 28 0.30 5.44 5.50 5.79 
ENE -0.28 0.05 - 0.04 -0 . 02 3.69 3.72 4.58 
E 0.06 -0 . 07 -0.03 -0.04 2.63 3.30 5 . 30 
ESE 0.40 0 . 29 0.32 0 . 31 4.63 3.98 9.32 
SE -0.41 0.41 0.20 0.24 4.69 8 . 42 7.06 
SSE 0.36 0.21 0.25 0.24 7 . 63 5.88 8.44 
s 0.03 0.22 0. 17 0.18 14.95 16.72 19.31 
ssw -0.02 0.36 0 . 26 0.28 8.07 11 . 8 9 5.07 
sw 0.36 0.12 0.18 0 . 17 4.88 5.84 3 . 42 
WSW 0. 11 0.29 0.24 0 . 25 3.13 3 . 68 2.10 
w 0.31 0 . 35 0.34 0.34 4.88 3.60 2.48 
WNW 0.36 0.20 0 . 24 0 . 23 8.44 4.32 3.20 
NW 0.10 0 . 42 0 . 33 0.35 8.38 7 - 19 2.43 
NNW 0.46 0 . 73 0.66 0 . 68 5.07 4.99 2.04 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z{UP) 
1 • ------ = -----

WS(LO) Z( LO) 

LOG{WS(UP)/WS{ LO)) 
2 . ALPHA = ------------------

LOG(Z(UP)/Z{LO)) 
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SITE ID: RI 
SITE LOCATION: BLOCK IS LAND, RI . 
DATA JANUARY 1982 THROUGH JUNE 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 4344 

SENSOR 

WS(A) 
WD(A) 

WS(B) 
WD(B) 

WS(C) 
WD(C) 

% ON- LINE 

87.4 
87 . 4 

87. 4 
87.4 

87.4 
87.4 

% RECOVERED 

34. 7 
41.6 

27.9 
41.6 

!&0.3 
o. o 

1 .2 A~NUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HE I GHT 
(METERS) 

(A) 45. 7 
(B) 30.0 
(C) 9. 1 

MEAN 
ws 

7. 1 
6.4 
4. 6 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS) 

(A) 45. 7 

(B) 30 . 0 

(C) 9.1 

NOTES: 

WI ND 
SP EED 

17 .4 

15 .4 

12.7 

WIND 
DIR. 

206 . 1 

26 9. 5 

-999 . 9 

MEAN 
WD 

281 . 2 
273.5 
273 . 5 

DATE 

01/04/82 

01/05/82 

04/06/82 

POWER 
WATTS/M••2 

348.06 
248.82 
115 . 14 

TIME OTHER LEVELS 

20:00 (B) 14.9 
(C) 10.5 

09:00 (A) 17.0 
(C) 10.4 

12:00 (A)-999.9 
(B)-999.9 

1. SITE ELEVATION: 14 METERS ABOVE SEA LEVEL. 
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SITE ID: RI 
SITE LOCATION: BLOCK ISLAND, RI. 
DATA JANUARY 1982 THROUGH JUNE 1982 

-------------------------------------------Lli WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD· 
------ -------------------------------------------------
00:00 6.8 287.4 6 . 4 276.4 4.0 o.o 
01:00 7 . 0 288.3 6.5 278.2 4.4 o.o 
02:00 6.9 288.1 6 . 1 281.9 4.2 o.o 
03:00 6 . 8 293.2 6. 1 279.6 4.2 o.o 
04:00 6.6 292 .9 6 . 0 281.0 4.3 o.o 
05:00 6.6 290 . 5 6.2 282.1 4 . 2 o.o 
06:00 6 . 6 290 . 1 6.2 279.3 4.2 o.o 
07:00 6.7 288.0 6 . 2 283.3 4.3 o.o 
08:00 6.8 293.6 6.2 281. 1 4.6 o.o 
09:00 7.0 295.2 6.3 278.5 4 . 8 o.o 
10:00 7.2 294.8 6.5 275 .2 5 . 0 o.o 
11: 0 0 7.5 285.2 6.7 271.8 5.4 o.o 
12:00 7.6 26 9. 4 6.7 269.8 5.5 o.o 
13:00 7-7 26 4. 1 6 . 6 268.7 5 . 4 o.o 
14:00 7.7 260.9 6.6 265.9 5. 1 o.o 
15 :00 7-7 259.2 6.6 261.7 5.2 o.o 
16: 00 7.5 261.6 6.5 262.9 5. 1 o.o 
17: 00 7.5 264.3 6 .6 272. 0 4.9 o.o 
18: 00 7.5 266.4 6 . 5 26 8. 1 4.7 o.o 
19:00 7-3 266. 2 6 . 6 266.2 4.5 0.0 
20:00 7.2 275.9 6.6 264.3 4.5 o.o 
21:00 7.0 283.3 6.7 26 9.1 4.3 o.o 
22:00 6.9 286.6 6.7 264.0 4 • 1 o.o 
23:00 6.7 286 .7 6-3 27 3. 1 4.0 o.o 

------------------------------------------------------------
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SITE ID: RI 
SITE LOCATION: 
DATA 

BLOCK ISLAND, RI . 
J ANUARY 1982 THROUGH JUNE 1982 

------------------------------------1 • 5 FREQUENCY DISTRIBUTION OF WI ND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 

---------------------------------------
o.o- o.s 0 o. o 0 o.o 46 2.6 
0.5- 1. 0 1 0. 1 0 o.o 62 3.5 
1. 0- 1.5 6 0.4 7 0.6 75 4.3 
1.5- 2 . 0 23 1.5 15 1.2 92 5.3 
2.0 - 2.5 24 1.6 31 2.6 98 5.6 
2.5- 3.0 55 3 . 6 39 3.2 101 5.8 
3.0- 3.5 51 3 . 4 53 4. 4 1 4 1 8. 1 
3.5- 4.0 89 5.9 69 5 -7 127 7-3 
4.0 - 4.5 70 4.6 78 6.4 142 8. 1 
4 . 5- 5. 0 90 6.0 95 7 - 9 137 7 . 8 
5.0- 5 . 5 84 5 . 6 96 7-9 133 7 . 6 
5.5- 6.0 81 5 . 4 107 8 . 8 139 7-9 
6.0 - 6.5 10 1 6.7 96 7-9 94 5.4 
6.5- 7 . 0 96 6 . 4 91 7-5 61 3-5 
7. 0- 7 .5 99 6 . 6 69 5 . 7 47 2.7 
7.5- 8.0 95 6.3 56 4.6 60 3 . 4 
8 . 0- 8 . 5 68 5 . 8 60 5 . 0 50 2.9 
8.5 - 9.0 68 4 . 5 5 1 4 .2 56 3.2 
9 . 0- 9.5 70 4 . 6 33 2 . 7 31 1 • 8 
9 . 5-10 . 0 55 3.6 31 2 . 6 18 1.0 

10. 0-1 1.0 90 6.0 56 4. 6 33 1.9 
11.0-12.0 6 1 4.0 35 2 . 9 6 0.3 
12 . 0- 13.0 53 3 . 5 27 2 . 2 1 0 • 1 
13 . 0-14 . 0 27 1.8 8 0.7 0 o.o 
14.0 - 15.0 17 1.1 6 0 . 5 0 o.o 
15.0-16.0 4 0 . 3 1 0. 1 0 o. o 
16 . 0-1 7.0 8 0.5 0 o.o 0 o.o 
17 . 0-18.0 1 0 . 1 0 o. o 0 o. o 
18.0-19.0 0 o. o 0 o.o 0 o.o 
19 . 0- 20 . 0 0 o.o 0 o.o 0 o.o 
20.0-21.0 0 o.o 0 o.o 0 o.o 

>21 . 0 0 o.o 0 o. o 0 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
34.7 27 . 9 40.3 
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SITE ID: RI 
SITE LOCATION: BLOCK ISLAND, RI. 
DATA JANUARY 1982 THROUGH JUNE 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

---- -- --------------------- - - - ---------------~-

LEVEL A LEVEL B LEVEL c 
----- ------------ --------- .... -- ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) ( % ) (ABS) (%) ----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 0 o.oo 46 2 . 63 
1.0 1 0.07 0 o. oo 108 6. 17 
1.5 7 0.46 7 0 . 58 183 10.46 
2.0 30 1. 99 22 1. 82 275 15.71 
2.5 54 3.58 53 4. 38 373 21.31 
3.0 109 7.23 92 7 . 6 0 474 27 . 09 
3.5 160 10.62 145 11 . 98 615 35. 14 
4.0 249 16.52 214 17 .69 742 42.40 
4.5 319 21. 17 292 24 . 13 884 50.51 
5.0 409 27.14 387 31.98 1021 58.34 
5.5 493 32 . 71 483 39.92 1154 65.94 
6.0 574 38.09 590 4 8 . 76 1293 73.89 
6.5 675 44 .7 9 686 56 . 69 1387 79.26 
7.0 771 51 . 16 777 64 . 21 1448 82.74 
7.5 870 57 .7 3 846 69 . 92 1495 85.43 
8.0 965 64.03 902 74 . 55 1555 88.86 
8.5 1053 69.87 962 79 . 50 16 05 91.71 
9.0 1121 74.39 1013 83 . 72 16 6 1 94.91 
9.5 11 91 79.03 1046 86 . 45 1692 96.69 

10.0 1246 82.68 1077 89 ~ 01 1710 97.7 1 
11. 0 1336 88.6 5 1133 93 . 64 1743 99.60 
12. 0 1397 92.70 116 8 96 . 53 1749 99.94 
13. 0 1450 96.22 1195 98 . 76 1750 100.00 
14 . 0 1477 98.01 1203 99 . 42 1750 100.00 
15.0 1494 99.14 1209 99 . 92 1750 100.00 
16. 0 1498 99.!i0 1210 100 . 00 1750 100.00 
17.0 1506 99.93 1210 100 .00 1750 100.00 
18.0 1507 100.00 1210 100 . 00 1750 100.00 
19.0 1507 100 .0 0 1210 100 .00 1750 100.00 
20.0 1507 100.00 1210 100 . 00 1750 100.00 
21.0 1507 100.00 1210 100 . 00 1750 100.00 

>21.0 1507 100.00 1210 100 . 00 1750 100 . 00 
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SITE ID: RI 
SITE LOCATION: BLOCK ISLAND, RI . 
DATA J ANUARY 1982 THROUGH JUNE 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY {LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 

----- ----------------------------------
1 22 53 68 64 85 37 1 1 0 
2 6 1 1 22 30 20 13 6 0 
3 9 13 4 7 4 10 3 0 
4 1 2 4 1 5 7 1 0 
5 1 1 2 3 3 6 2 0 
6 1 0 0 0 1 4 0 0 
7 1 1 0 0 0 4 0 0 
8 1 0 0 0 1 6 0 0 
9 0 0 0 0 0 1 0 0 

10 0 0 0 0 0 1 0 0 
1 1 0 0 0 0 0 6 0 0 
12 0 0 0 0 0 1 0 0 
13 0 0 0 0 0 2 0 0 
14 0 0 0 0 0 0 1 0 
15 0 0 0 0 0 0 1 0 
16 0 0 0 0 0 2 0 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
2 2 0 0 0 0 0 1 0 0 
23 0 0 0 0 0 0 0 0 

>2 3 0 0 0 0 0 0 0 0 
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SITE ID: RI 
SITE LOCATION: BLOCK ISLAND , RI. 
DATA JANUARY 1982 THROUGH JUNE 1982 

1.8 POWER LAW EXPONENT AND W/D DISTR I BUTION 

WI ND DIR 
(EL EV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) ~A ~B ~c 

-------- --------------------------------------------
N 0 . 34 0.52 0 . 70 o. oo 3 . 32 3 . 6 4 o.oo 
NNE 0. 17 0 . 52 0.70 o.oo 5 . 04 4.38 o.oo 
NE 0 . 01 0.52 0.70 o.oo 4.18 3.80 o.oo 
ENE 0 . 08 0.52 0 .70 o.oo 5.84 5 . 70 o.oo 
E 0.21 0.52 0.70 o. oo 3.65 3. 88 o.oo 
ESE -0.0 1 0.52 0 . 70 o. oo 3 . 72 2 . 81 o.oo 
SE 0 . 78 0.52 0.70 o. oo 3.12 2.31 o.oo 
SSE 0 . 05 0 . 52 0 . 70 o. oo 4.38 2 . 73 o.oo 
s 0.37 0 . 52 0.70 o.oo 4. 31 3. 14 o.oo 
ssw 0.66 0 . 52 0 . 70 o.oo 7.83 5 . 95 o.oo 
sw 0 . 38 0.52 0.70 o.oo 7.10 6.45 o.oo 
WSW 0.48 0.52 0 . 70 o. oo 12. 14 11. 40 o.oo 
w 0.36 0 . 52 0. 70 o.oo 10 . 68 13 . 88 o.oo 
WNW 0 . 32 0.52 0.70 o. oo 12.34 15.54 o.oo 
NW - 0 .1 3 0 . 52 0 . 70 o.oo 8.49 10 . 25 o.oo 
NNW -0 . 04 0 . 52 0 . 70 o. oo 3 . 85 4.13 o.oo 

------------------------------------------------------NOTES : 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 
2 . ALPHA = - --------- - - -- - ---

LOG(Z(UP)/Z( LO)) 
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WHERE; Z=ELEVATION 
WS:WIND SPEED 



BRIDGER BUTTE, WYOMING 
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SI TE I D: WY 
SITE LOCATION: BRIDG ER BUTTE, WY . 
DATA JANUARY 1982 THROUGH SEP TEMBER 1982 

~- - --- - ---- ------· 
1.1 SEN SO R PERFORMANCE 

TOTAL POSSIBLE S AM PLES : 6552 

SENSOR 

WS (A ) 
WD( A) 

WS ( B) 
WD(B) 

WS ( C) 
WD{C) 

% ON- LINE 

100. 0 
100. 0 

100. 0 
100. 0 

100 . 0 
100. 0 

% RECOVERED 

78 . 6 
92 . 9 

78 . 4 
92.9 

78. 5 
92. 9 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

HEIGHT 
(METERS ) 

MEAN 
ws 

MEAN 
WD 

POWER 
WATTS/M••2 

-------- -- - ----- -- ------------------ -- ---~---- -- -- - -------------

SI TE DATA (A ) 45. 7 
(B ) 30 . 0 
( C) 9. 1 

1 .3 MAX IMUM WIN D SPEED 

ELEVATION 
( METERS) 

( A) 45.7 

( B) 30. 0 

(C) 9 . 1 

NOTES: 

WI ND 
SP EED 

24.6 

24 . 1 

22 .5 

WIND 
DIR. 

25 2 . 8 

257 . 1 

245.8 

233 . 6 
240.6 
233 . 4 

DATE 

0 3/30/82 

0 3/30 / 8 2 

0 3/30/8 2 

460.99 
420 . 70 
306.68 

TIME 

10:00 (B) 
(C) 

10:00 ( A) 
( C) 

0 9:00 (A) 
(B) 

1. SITE ELEVATION: 2290 METE RS ABOVE SEA LEVEL. 
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OTHER LEVELS 

24.1 
22.0 
24 . 6 
22.0 
23.5 
23.3 



SITE ID: WY 
SITE LOCATION: BRIDGER BUTTE, WY. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

-------------------------------------------1.4 WI ND SPEED AND DIRECTION VERSUS TIME- OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD ------ -------------------------------------------------
00:00 7 . 4 226 . 2 7 . 2 234 . 8 6 . 1 229 . 7 
01:0 0 7 - 3 226 . 1 7 . 1 235.0 6 . 0 230 . 6 
02:00 7.4 22 4 .7 7 • 1 233.0 6.0 226.9 
03: 00 7.4 224.8 7. 1 233 .1 6 . 0 227.3 
04:00 7.3 225.0 7 . 1 235 . 0 5.9 23 1 -3 
05:00 7 • 1 222 . 1 6.9 233.3 5 . 8 230 . 6 
06 : 00 6 . 8 224 .1 6.6 236 . 0 5.6 233.8 
07: 00 6 . 4 216 . 1 6 . 2 228.3 5.4 225 . 0 
08:00 6 . 1 217.2 6.0 225 . 4 5 . 4 212.9 
09: 00 6 . 4 218 . 3 6.5 221.9 6 . 0 209.4 
10: 00 7.0 234.7 7 . 1 234.8 6 . 5 224 . 5 
11:00 7 . 5 232 . 4 7 . 5 232 . 4 6 . 9 223.6 
12:00 7.9 234.9 8 . 0 237.4 7 . 3 225.5 
13:00 8 . 4 244.9 8.4 247.0 7.8 235.6 
14:00 8.8 242.8 8.8 246 . 3 8. 1 235.3 
15:00 9 . 4 243 . 6 9 . 4 248 . 2 8.6 236.7 
16 : 00 9.3 247.6 9.3 251.6 8 . 5 240.5 
17:00 9.2 249 . 9 9. 2 254.3 8 . 4 245.2 
18:00 8 . 8 249 . 7 8 .7 254.4 7.8 245.1 
19:00 8 . 5 245.8 8 . 3 252 . 1 7 . 4 243 . 6 
20:00 8 . 1 247.8 7 . 8 254.9 6 . 7 248.0 
21:00 7 -7 244 . 4 7.5 251.0 6.3 243. 8 
22:00 7.5 234.0 7 · 3 241 . 7 6 • 1 234 . 3 
23:00 7.5 227.5 7 . 3 23 5.6 6 • 1 229.0 

------------------------------------------------------------
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SITE ID: WY 
SITE LOCATION: BRIDGER BUTTE, WY. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

------------------------------------1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 

---------------------------------------
o.o- 0.5 0 o.o 0 o.o 0 o.o 
0.5- 1.0 6 0.1 4 0. 1 18 0.3 
1.0- 1.5 84 1 • 6 69 1.3 102 2.0 
1. 5- 2.0 195 3.8 181 3.5 239 4.6 
2 . 0- 2.5 250 4 . 9 244 4.7 295 5 .7 
2.5- 3.0 238 4.6 215 4.2 324 6.3 
3.0- 3.5 26 1 5.1 226 4.4 311 6.0 
3-5- 4.0 244 4.7 213 4. 1 308 6.0 
4.0- 4.5 231 4.5 245 4.8 254 4.9 
4.5- 5.0 254 4.9 269 5.2 259 5.0 
5.0- 5 . 5 199 3.9 256 5.0 250 4 . 9 
5.5- 6.0 220 4.3 262 5.1 237 4.6 
6.0- 6.5 177 3.4 223 4.3 222 4.3 
6.5- 7.0 214 4.2 229 4.5 194 3.8 
7.0- 7.5 193 3-7 221 4.3 178 3-5 
7.5- 8.0 195 3.8 167 3.3 198 3.8 
8. 0- 8.5 160 3. 1 177 3.4 212 4 . 1 
8.5- 9. 0 163 3.2 157 3. 1 198 3.8 
9.0- 9.5 154 3.0 182 3.5 161 3. 1 
9.5-10 . 0 165 3.2 186 3 . 6 136 2 . 6 

10 .0-11. 0 327 6.4 299 5 . 8 283 5 . 5 
11. 0-1 2 .0 261 5. 1 263 5. 1 213 4. 1 
12 .0-1 3.0 238 4.6 245 4.8 175 3.4 
13.0-14.0 226 4.4 185 3.6 120 2.3 
14.0-15.0 155 3.0 137 2.7 88 1.7 
15.0-16.0 109 2.1 92 1 .8 71 1 • 4 
16.0-17.0 63 1. 2 66 1. 3 46 0.9 
17.0-18.0 63 1.2 52 1.0 24 0.5 
18.0-19 . 0 46 0.9 30 0. 6 13 0.3 
19.0-20.0 19 0.4 15 0.3 4 0. 1 
20.0-21.0 14 0.3 15 0 .3 3 0. 1 

>21. 0 24 0.5 13 0. 3 8 0 . 2 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
78.6 78.4 78.5 
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SITE I D: WY 
SITE LOCATION: BRIDGER BUTTE, WY. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

-~---------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SP EED 

---------------------------- ~ ------------------

LEVEL A LEVEL B LEVEL C 
----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) (%) (ABS) (%) 
----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 0 o.oo 0 o. oo 
1 • 0 6 0. 12 4 0.08 18 0.35 
1.5 90 1. 75 73 1. 4 2 120 2.33 
2.0 285 5.54 254 4.94 359 6.98 
2.5 535 10.39 498 9. 6 9 65 4 12.71 
3.0 773 15.02 713 13.88 978 19.01 
3.5 1034 20.09 939 18.28 1289 25.06 
4.0 1278 24.83 1152 22.42 1597 31.05 
4.5 1509 29.31 1397 27. 19 185 1 35.98 
5.0 1763 34.25 16 66 32.43 2110 41.02 
5.5 196 2 38. 11 1922 37.41 2360 45 .88 
6.0 2182 42.39 2184 42.51 2597 50.49 
6.5 2359 45.82 2407 46 . 85 2819 54.80 
7.0 2573 49.98 2636 5 1.30 3013 58.57 
7 . 5 2766 53 . 73 2857 55.61 3191 62.03 
8.0 296·1 57.52 3024 58.86 3389 65.88 
8.5 3121 60.63 3201 62 . 30 3601 70 . 00 
9.0 3284 63.79 3358 65 . 36 3799 73.85 
9.5 3438 66.78 3540 68.90 3960 76.98 

10 . 0 3603 69.99 3726 72.52 4096 79.63 
11.0 3930 76.34 4025 78 . 34 4379 85.13 
12.0 4191 81. 41 4288 83.46 4592 89.27 
13.0 4429 86 . 03 4533 88 . 22 4767 92.67 
14. 0 46 55 90.42 4718 91 . 83 4887 95.00 
15.0 4810 93.43 4855 94.49 4975 96.71 
16.0 4919 95.55 4947 96.28 5046 98 .o 9 
17.0 4982 96.7 8 5013 97 . 57 5092 98.99 
18.0 5045 98.00 5065 98 . 58 5116 99.46 
19.0 5091 98.89 5095 99 . 16 5129 99.71 
20.0 5110 99.26 5110 99 . 46 5133 99.79 
21.0 5124 99.53 5 125 99 . 75 5136 99.84 

>21.0 5148 100.00 513 8 100.00 5144 100.00 
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SITE ID: WY 
SITE LOCATION: 
DATA 

BRIDGER BUTTE, WY. 
JANUARY 1982 THROUGH SEPTEMBER 1982 

--------------------------------1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 104 240 244 24 1 236 215 95 11 
2 48 75 62 47 44 93 35 3 
3 36 20 18 11 13 48 17 0 
4 21 10 5 4 4 31 9 0 
5 14 2 0 1 1 1 9 1 1 2 
6 7 0 0 1 0 20 13 0 
7 2 0 0 0 0 9 6 0 
8 4 0 1 0 0 12 4 0 
9 3 0 1 0 0 9 2 0 

1 0 1 0 0 0 0 6 5 0 
1 1 0 0 0 0 0 6 1 0 
12 2 0 0 0 0 1 0 0 
13 0 0 0 0 0 1 0 0 
14 0 0 0 0 0 2 0 0 
15 0 0 0 0 0 2 0 0 
16 0 0 0 0 0 0 1 0 
17 1 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 1 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 1 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: WY 
SI TE LOCATION: BRIDGER BUTTE, WY. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

---------------------------------------1. 8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

---------------------------------------
WIND DIB 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

{A, B) {B,C) (A , C) (A,B,C) %A %B sc -------- --------------------------------------------
N 0.06 0.13 0. 11 0.12 1. 1 8 1.27 1. 38 
NNE -0.28 0 . 07 -0.02 o.oo 0.93 0. 68 1. 21 
NE 0.35 -0.07 0.04 0 . 02 1. 86 1. 13 2.70 
ENE - 0.10 0.15 0.09 0.10 5.59 3.31 5.68 
E -0.23 0. 14 0.04 0.06 5.34 6.07 4.28 
ESE -0.05 0. 12 0.08 0. 0 9 3 . 50 4 . 20 3.64 
SE -0.11 0.04 o . oo 0.0 1 2.95 3.68 2.53 
SSE -0.02 0 . 05 0 . 03 0.04 2.80 2. 51 2.41 
s 1.23 -0.25 0. 13 0.05 8.57 3-35 6. 16 
ssw 0.58 -0.03 0.13 o.o9 10.82 7.57 12.46 
sw -0.20 0.16 0.06 0.08 9.67 16 . 33 11.98 
WSW 0. 14 0.07 0.09 0.08 18 . 24 17.94 21.09 
w -0.02 0.18 0.13 0. 14 16 . 20 18.33 13.78 
WNW -0.06 0.15 0.09 0. 11 7.23 8. 17 5-77 
NW -0.12 0.17 0. 10 0. 11 3.54 3.54 3.38 
NNW -0.12 0.16 0.09 0. 11 1. 57 1. 91 1. 56 

------------------------------------------------------NOTES: 
ALPHA 

WS{UP) Z{UP) 
1. ------ = -----

WS(LO) Z{LO) 

LOG(WS(UP)/WS(LO)) 
2. ALPHA = ---- - -------------

LOG(Z{UP)/Z( LO)) 
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WHERE; Z=ELEVATION 
WS:WIND SPEED 



CLAYTON, NEW MEXICO 
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SITE ID: NM 
SITE LOCATION: CLAYTON, NM. 
DATA J ANUARY 1982 THROUGH SEPTEMBER 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 6552 

SENSOR 

WS(A) 
WD(A) 

WS(B) 
WD(B) 

WS(C) 
WD(C) 

% ON-LINE % RECOVERED 

81.6 26.7 
81. 6 20.5 

81.6 17 . 2 
81.6 24.8 

81.6 42 . 8 
81 . 6 25.1 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(B) 30.0 
(C) 9 . 1 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS) 

( A) 45.7 

( B) 30.0 

(C) 9. 1 

NOTES: 

WIND 
SPEED 

23 . 1 

22 .2 

20.6 

MEAN 
ws 

WIND 
DIR. 

246.1 

296.0 

251 . 3 

7.2 
6.8 
5.6 

MEAN 
WD 

245.9 
230.7 
246.5 

DATE 

03/29/82 

04/02/82 

03/29/82 

POWER 
WATTS!M••2 

361.67 
329.49 
188.42 

TIME OTHER LEVELS 

15:00 (B) 21. 5 
(C) 20.6 

11:00 (A)-999 . 9 
(C ) 20. 1 

15:00 (A) 23 . 1 
(B) 21.5 

1. SITE ELEVATION: 1536 METERS ABOVE SEA LEVEL. 
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SITE ID: NM 
SITE LOCATION: CLAYTON, NM. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

------------------------------ -- ~----------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-----------------------------~-------------

LEVEL A LEVEL B LEVEL C 
TIME 
OF DAY WS WD WS WD WS WD 

00:00 
01:00 
02:00 
03:00 
04:00 
05:00 
06:00 
07:00 
08:00 
09:00 
10:00 
11:00 
12:00 
13:00 
14:00 
15: 00 
16:00 
17: 00 
18:0 0 
19:00 
20:00 
21:00 
22:00 
23:00 

6.8 
6.8 
6.7 
6.5 
6.5 
6.3 
6.6 
6.7 
7-0 
7.6 
7.8 
7.2 
7.5 
8. 1 
8.2 
8.5 
8 . ·5 
7.9 
7.8 
7.5 
7. 1 
7. 1 
6.9 
6.8 

246.7 
255.2 
254.6 
256.5 
26 2.4 
259.4 
26 5.0 
267.7 
26 8.5 
26 3.1 
256.4 
256.2 
243.3 
237.0 
226.8 
222.9 
219.3 
220.2 
223. 8 
225.7 
230.2 
233.4 
236.1 
238.6 

6. 1 
6. 1 
6.0 
5.6 
5.5 
5.5 
6.0 
6.2 
6.5 
7. 1 
7.5 
7-3 
7.3 
7.8 
8.3 
8.8 
8.6 
7 . 8 
7 .0 
6.5 
6. 2 
6. 1 
6.5 
6.5 
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229.6 
236.3 
241.6 
244.2 
250.7 
251.3 
256.1 
255.9 
252.5 
242.1 
234.2 
226.8 
220.4 
214.4 
214.5 
212. 1 
209.8 
2 12 . 3 
21 6.5 
2 12.0 
220.4 
224.6 
226.4 
227.8 

4.6 
4.6 
4.5 
4.3 
4.2 
4 .2 
4.7 
5.4 
6.0 
6.4 
6.6 
6.5 
6.7 
7.0 
7.4 
7.7 
7.3 
6.6 
6.0 
5.4 
5.0 
4.8 
4.7 
4.6 

245.8 
259.1 
26 5. 0 
26 g. 4 
277.3 
277.1 
281.2 
288 .5 
283.3 
273.6 
252.7 
235.8 
223.9 
212.1 
2 11.6 
206.8 
203.3 
204.7 
210.6 
205.7 
223.0 
240.0 
240.4 
245.1 



SITE ID: NM 
SITE LOCATION: CLAYTON, NM. 
DA TA JANUARY 1982 THROUGH SEPTEMBER 1982 

------------------------------------1. 5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUN T % COUNT J 
---------------------------------------
o. o- 0 . 5 0 o. o 6 0 . 5 0 o.o 
0 . 5- 1. 0 11 0 . 6 16 1.4 22 0.8 
1.0- 1. 5 1 1 0.6 27 2.4 100 3.6 
1. 5- 2.0 36 2 . 1 33 2 . 9 134 4.8 
2.0- 2.5 44 2 . 5 5 1 4.5 176 6.3 
2.5- 3.0 58 3.3 50 4.4 184 6 . 6 
3.0- 3 . 5 64 3.7 53 4 . 7 177 6.3 
3 . 5- 4 . 0 92 5.3 57 5.0 180 6. 4 
4 .0- 4.5 72 4. 1 63 5.6 213 7.6 
4 .5- 5 . 0 108 6 . 2 59 5.2 214 7 . 6 
5.0- 5 . 5 126 7. 2 70 6.2 186 6.6 
5.5- 6.0 119 6 . 8 55 4.9 178 6 . 3 
6.0- 6.5 109 6 . 2 43 3.8 123 4. 4 
6.5 - 7.0 1 0 1 5.8 62 5 . 5 125 4.5 
7.0- 7 . 5 96 5.5 47 4.2 105 3.7 
7.5- 8.0 92 5 . 3 42 3 . 7 11 3 4 .0 
8.0- 8.5 84 4.8 49 4.3 105 3 . 7 
8 . 5- 9. 0 56 3 . 2 41 3 . 6 90 3 . 2 
9.0- 9. 5 53 3 . 0 52 4.6 71 2.5 
9.5-10 . 0 54 3 . 1 43 3.8 57 2 . 0 

10.0 - 11.0 92 5.3 63 5.6 102 3.6 
11.0- 12 . 0 87 5 . 0 53 4.7 63 2 . 2 
12.0-13 .0 66 3 . 8 37 3 . 3 25 0 . 9 
13.0- 14 . 0 43 2.5 18 1.6 28 1.0 
14 . 0-15.0 21 1.2 12 1 • 1 9 0 . 3 
15.0-16.0 20 1. 1 6 0.5 3 0. 1 
16.0-17.0 9 0.5 7 0.6 5 0 . 2 
17 . 0-18.0 4 0.2 4 0 . 4 6 0.2 
18.0- 19.0 3 0 . 2 2 0.2 5 0 . 2 
19.0 - 20.0 5 0 . 3 2 0.2 3 0. 1 
20 . 0-21.0 5 0.3 1 0. 1 3 0 . 1 

>21. 0 6 0.3 6 0.5 0 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
26 . 7 17 . 2 42.8 
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SITE ID: NM 
SITE LOCATION: CLAYTON, NM. 
DATA JANUARY 1982 THR OUGH SEPTEMBER 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ --------- ---- ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( % ) (ABS) ( % ) (ABS) (%) 

----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 6 0 . 53 0 o.oo 
1. 0 1 1 0.63 22 1. 95 22 0.78 
1.5 22 1. 26 49 4. 34 122 4.35 
2. 0 58 3.32 82 7.26 25 6 9.1 3 
2. 5 102 5.84 133 , 1. 7 7 43 2 15.40 
3.0 160 9.16 183 16. 19 616 21.96 
3.5 224 12.82 236 20 . 88 793 28.27 
4.0 316 18.09 293 25 . 93 973 34.69 
4.5 388 22.21 356 31 . 50 1186 42.28 
5.0 496 28.39 4 15 36.7 3 1400 49.91 
5.5 622 35.60 485 42 . 92 1586 56.54 
6 . 0 741 42.42 540 47 .79 1764 62.89 
6.5 850 48.6 5 583 51.59 1887 67.27 
7.0 951 54.44 645 57.08 2012 71.73 
7·5 1047 59.93 692 61.24 2117 75.47 
8.0 1139 65.20 734 64.96 223 0 79.50 
8.5 1223 70.01 783 69. 29 233 5 83. 24 
9. 0 1279 73.21 824 72.92 2425 86. 45 
9. 5 1332 76.24 876 77 . 52 2496 88 . 98 

10.0 1386 79.34 919 81.33 2553 91.02 
11. 0 1478 84 . 60 982 86.90 265 5 94.65 
12.0 156 5 89.58 1035 91.59 2718 96.90 
13.0 16 31 93.36 1072 94.87 2743 97.79 
14.0 1674 95.82 1090 96. 46 2771 98.7 9 
15.0 16 95 97.02 11 02 97.52 2780 99 .11 
16.0 1715 98.17 11 08 98.05 2783 99.22 
17.0 17 24 98.6 8 1115 98.67 2788 99 . 39 
18.0 1728 98.91 1 1 1 9 99.03 2794 99.6 1 
19.0 1731 99.0 8 112, 99.20 2799 99-79 
20.0 1736 99.37 1123 99.38 2802 99.89 
21.0 1741 99.66 11 24 99.47 2805 100 . 00 

>2 1.0 1747 100.00 11 30 100.00 2805 100.00 
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SITE ID: NM 
SITE LOCATION: CLAYTON, NM. 
DAiA JANUARY 19 82 THROUGH SEPTEMBER 1982 

--------------------------------1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS , METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 41 71 108 132 94 68 24 1 
2 12 20 21 28 26 27 7 1 
3 4 4 6 9 14 16 5 1 
4 4 4 2 4 4 16 6 0 
5 3 1 0 2 0 9 3 1 
6 0 0 0 0 1 6 4 0 
7 2 0 0 0 0 4 1 0 
8 0 0 1 0 0 0 0 0 
9 0 0 0 0 0 6 0 0 

10 0 0 0 1 0 6 0 0 
1 1 0 0 0 0 0 1 1 0 
12 1 0 1 0 0 0 0 0 
13 0 0 0 0 0 0 0 0 
14 0 0 0 0 0 0 0 0 
15 0 0 0 0 0 3 0 0 
16 1 1 0 0 0 0 0 0 
17 0 1 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 

A- 35 



SITE ID: NM 
SITE LOCATION: CLAYTON, NM. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) %A %B %C -------- --------------------------------------------
N 0.74 o.oo 0.19 0.15 4.75 5.84 4.39 
NNE 0.59 0.08 0.22 0.19 2.98 6.73 3 - 39 
NE 0.69 -0.02 0 . 16 0.12 1. 4 9 3.98 1. 89 
ENE 0.63 -0.17 0.04 o.oo 0.52 2.21 1. 00 
E 0.41 -0. 10 0.03 o.oo o.8o 1. 95 0.96 
ESE 0.79 -0.02 0.19 0. 1 5 1. 09 3-19 2.03 
SE 0.73 -0.07 0.14 0.10 2.52 5.22 2.25 
SSE 0.78 -0.20 0 . 06 o.oo 1. 09 2.74 2 . 00 
s 0.59 o.oo 0.15 0.12 4.18 6.64 4.03 
ssw 0.46 0.07 0. 17 0.15 5.72 12 . 74 8.81 
sw 0.34 o.o8 0.15 0.13 5.78 10.53 7.27 
WSW 0. 6 9 0.07 0.23 0.20 5.38 8.32 4 . 24 
w 0.50 0 • 11 0.22 0.19 6.07 12.39 6.35 
WNW 0.41 0.25 0.29 0.28 3.55 6.73 4.10 
NW 0.22 0.13 0.15 0.15 2.40 6 . 02 2.82 
NNW 0. 41 0.20 0.26 0.25 1.66 3.72 3 - 07 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2. ALPHA = ------------------
LOG(Z(UP)/Z(LO)) 

WHERE; 
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CULEBRA, PUERTO RICO 

• 
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SITE ID: PR 
SITE LOCATION: CULEBRA, PR . 
DATA JANUARY 1982 THROUGH MAY 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 36 24 

SENSOR 

WS(A) 
WD(A) 

WS(C) 
WD(C) 

% ON-LINE 

100.0 
100.0 

100 . 0 
100.0 

% RECOVERED 

12.3 
16.0 

16.0 
16 . 0 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(C) 9 .1 

1. 3 MAXIMUM WIND SPEED 

ELEVATION 
(HETERS) 

(A) 45.7 

(C) 9 .1 

NOTES: 

WIND 
SPEED 

13 .2 

6. 1 

MEAN 
ws 

WIND 
DI R. 

71.5 

92.2 

7 . 8 
3.2 

HEAN 
WD 

82.0 
83.4 

DATE 

03/12/82 

03/ 11/8 2 

Pm!ER 
WATTS/rtf* *2 

344 .1 4 
26.35 

TIME OTHER LEVELS 

03:00 (B) - 999.9 
(C) 5.5 

10:00 (A) - 999.9 
(B)-999.9 

1. SITE ELEVATION: 80 ME TERS ABOVE SEA LEVEL. 
3. SENSOR LEVEL B NOT AVAILABLE AT SITE PR. 
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SITE ID: PR 
SITE LOCATION: CULEBRA, PR. 
DATA JANUARY 1982 TH ROUGH MAY 1 982 

-------------------------------------------1. 4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------
OF DAY ws HD HS WD ws WD 
------ -------------------------------------------------
00:00 7.8 79.4 o.o 0 . 0 3. 1 84 . 8 
01:00 7.6 80 . 2 o. o 0.0 3.0 84 . 4 
02:00 7.5 82.0 0.0 o.o 3.0 84.1 
03:00 7.4 82.8 0.0 o.o 3.0 82.0 
04:00 7.4 82 . 2 o.o 0 . 0 2 . 9 81.9 
05:00 7.3 83.7 0.0 o.o 2.8 80.4 
06:00 7. 1 83.5 o.o o.o 2.8 80.9 
07:00 7.2 82.9 o.o 0.0 3 . 1 83.5 
0 8:00 7.4 82.5 0.0 0.0 3.5 85.8 
09:00 8.2 84.1 0.0 o.o 3-7 84.1 
10:00 8.6 86.5 0.0 0.0 3.9 82.8 
11 : 0 0 8 . 1 87.1 o.o o.o 3.6 81.9 
12 :00 8.0 84.0 o.o o.o 3.7 84.1 
13:00 8.0 85.3 0 . 0 o.o 3.6 81.6 
14:00 8.2 84 . 2 o.o 0.0 3.5 82.4 
15:00 8 . 2 7 9. 8 0.0 0.0 3.4 84.4 
16:00 7-9 7 9. 6 o. o o.o 3.3 84.6 
17 :00 7.9 80.9 o. o o.o 3.2 83.3 
18:00 8.0 82.8 0.0 0 .0 3.0 80.8 
19:00 8.4 82.7 o.o o.o 3.0 82.4 
20:00 8.0 79.4 0.0 o.o 3. 1 83.6 
21:00 8.0 77.2 o.o o.o 3. 1 86.7 
22:00 7.8 78.1 0.0 0.0 3. 1 86. 1 
23:00 7.8 79.3 o. o o.o 3. 1 85.4 

------------------------------------------------------------
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SITE ID: PR 
SITE LOCATION: CULEBRA, PR. 
DATA JANUARY 1982 THROUGH MAY 1982 

------------------------------------
1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 
---------------------------------------
0.0- 0.5 0 o.o 0 o.o 0 o. o 
0.5 - 1 • 0 0 o. o 0 o.o 0 o.o 
1. 0- 1.5 0 o.o 0 o.o 1 9 3 . 3 
1.5- 2.0 1 0.2 0 o. o 31 5.4 
2.0- 2.5 0 o.o 0 o.o 78 13.5 
2.5- 3.0 0 0.0 0 o.o 128 22.1 
3.0- 3 . 5 1 0.2 0 o.o 124 21. 4 
3.5- 4.0 2 0.4 0 o.o 94 16 . 2 
4.0- 4.5 6 1.3 0 0.0 51 8.8 
4.5- 5.0 6 1.3 0 o.o 12 2 . 1 
5.0- 5 . 5 22 4.9 0 o. o 19 3.3 
5.5- 6.0 29 6 . 5 0 0.0 21 3.6 
6.0- 6.5 43 9.7 0 o.o 2 0.3 
6.5- 7.0 48 10.8 0 o.o 0 o.o 
7.0- 7.5 49 11 • 0 0 o.o 0 o.o 
7.5- s.o 50 11 • 2 0 o.o 0 0.0 
8 . 0- 8.5 42 9.4 0 0.0 0 o.o 
8.5- 9.0 39 8 . 8 0 0 . 0 0 o.o 
9.0- 9.5 31 7.0 0 o.o 0 o.o 
9.5-10 . 0 23 5.2 0 0.0 0 o.o 

10.0-11.0 25 5.6 0 0 . 0 0 o.o 
11. 0·-1 2. 0 10 2.2 0 o.o 0 o.o 
12.0-13.0 12 2.7 0 o.o 0 o.o 
13.0-14.0 6 1.3 0 o.o 0 o.o 
14.0-15.0 0 o.o 0 0 . 0 0 0 . 0 
15.0-16.0 0 o.o 0 o.o 0 o.o 
16.0-17.0 0 0 . 0 0 o.o 0 o.o 
17.0-18.0 0 o.o 0 o.o 0 o.o 
18.0-19.0 0 o.o 0 0 . 0 0 o.o 
1 9.0-20.0 0 o. o 0 o.o 0 o.o 
20.0-21 . 0 0 o.o 0 0.0 0 o.o 

>21 . 0 0 o. o 0 o.o 0 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
12.3 o.o 16.0 
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SITE ID: PH 
SITE LOCATION: CULEBRA, PR . 
DATA JANUARY 198 2 THROUGH MAY 19 82 

-----------------------------------------------
1.6 CUl1ULATIVE FREQUENCY DISTRIBU TION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEV EL c 

----- ------------ ------------ ------------
WIND CFD CFD CFD CFD CFD CFD 
SPEED { ABS) { % ) (ABS) ( %) (ABS) <:O 
----- ----- ----- ----- ----- ----- -----

0.5 0 0.00 0 o.oo 0 o.oo 
1.0 0 0.00 0 o.oo 0 0.00 
1.5 0 0.00 0 0.00 19 3.28 
2.0 1 0.22 0 o. oo 50 8.6 4 
2 . 5 1 0.22 0 0 .00 12 8 2 2. 1 1 
3.0 1 0.22 0 o. oo 256 44.21 
3-5 2 0.45 0 o. oo 380 65.63 
4.0 4 0.90 0 o.oo 474 8 1. 87 
4.5 10 2.25 0 o.oo 525 90.67 
5.0 16 3 . 60 0 o.oo 537 92 . 7 5 
5.5 38 8.54 0 0 . 00 556 96.03 
6.0 67 15.06 0 o. oo 577 99.6 5 
6 . 5 1 1 0 24.72 0 o. oo 579 100.00 
7.0 158 35.51 0 o.oo 579 100.00 
7. 5 207 46.52 0 o. oo 57 9 10 0.00 
8.0 257 57.75 0 o. oo 57 9 100.00 
8.5 299 6 7. 1 9 0 o. oo 579 100.00 
9.0 338 75.96 0 0.00 579 10 0.00 
9.5 36 9 82.92 0 0 . 00 579 100.00 

10.0 392 8 8 .o 9 0 o.oo 579 100.00 
1 1 • 0 417 93.71 0 0.00 57 9 100.00 
12.0 427 95.96 0 o. oo 57 9 100.00 
13 .0 439 98.6 5 0 0.00 579 100.00 
14.0 445 100.00 0 o. oo 57 9 100.00 
1 5. 0 445 100.00 0 0.00 579 100.00 
16.0 445 100.00 0 o.oo 57 9 100.0 0 
17.0 445 100.00 0 o.oo 579 100.00 
1 8 .o 445 100.00 0 o. oo 57 9 100.00 
19.0 !145 100.00 0 o.oo 57 9 100.00 
20 . 0 445 100.00 0 o.oo 57 9 100.00 
21.0 445 100.00 0 o.oo 579 100.00 

>2 1.0 !145 100.00 0 o.oo 57 9 100.00 
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• 
SITE I D: PR 
SITE LOCATION: CULEBRA, PR . 
DAT A J ANUARY 1 982 THROUGH HAY 1982 

• 
--------------------------------

1 • 7 WIND SPEED PERS I STENCE FREQUENCY (LEVEL A) 

--------------------------------• 
NU!-IBER OF OCCURENCES 

----- ----------------------------------
WIND SPEED CLASS , Jv!ETERS/SEC 

HOURS < 3 3-~ ~- 5 5-6 6-7 7 - 12 12- 20 > 20 

• ----- ----------------------------------
1 1 3 6 9 28 20 3 0 
2 0 0 1 5 7 ~ 2 0 
3 0 0 0 5 5 3 0 0 
~ 0 0 1 0 2 3 0 0 

• 5 0 0 0 0 1 ~ 1 0 
6 0 0 0 0 1 2 1 0 
7 0 0 0 0 0 0 0 0 
8 0 0 0 1 0 1 0 0 
9 0 0 0 1 0 2 0 0 

10 0 0 0 0 0 0 0 0 

• 1 1 0 0 0 0 0 0 0 0 
12 0 0 0 0 0 1 0 0 
1 3 0 0 0 0 0 0 0 0 
1~ 0 0 0 0 0 0 0 0 
15 0 0 0 0 0 0 0 0 
16 0 0 0 0 0 2 0 0 

• 17 0 0 0 0 0 0 0 0 
1 8 0 0 0 0 0 0 0 0 
1 9 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
2 1 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 

• 23 0 0 0 0 0 0 0 0 
>23 0 0 0 0 0 0 0 0 

• 
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SITE ID: PR 
SITE LOCATION: CULEBRA, PR . 
DATA JANUARY 1982 THROUGH MAY 19 82 

---------------------------------------
1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

---------------------------------------
WIND DIR 
( ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A , B) (B,C) (A, C) (A , B,C) %A %B %C 
-------- --------------------------------------------
N o.oo o. oo 0 . 70 0 . 00 
NNE o.oo 0 .00 0.95 o.oo 
NE o. oo o. oo 0 . 85 o.oo 
ENE o. oo 0.00 0.67 0 . 00 
E o. oo o. oo 0.42 o.oo 
ESE o. oo 0.00 0 •. 6 8 0.00 
SE o.oo 0.00 0.47 0 .0 0 
SSE o. oo o. oo 0 . 70 o. oo 
s o. oo 0.00 0.70 o. oo 
ssw o. oo o. oo 0.70 o.oo 
sw o.oo o. oo 0.70 0.00 
\~SW o.oo o.oo 0 . 10 o.oo 
w o.oo o.oo 0 . 70 o.oo 
WNW o.oo o. oo 0 . 70 o.oo 
NW o.oo o. oo 0 . 70 o.oo 
NNW o.oo 0.00 0.70 o.oo 

NOTES: 
ALPHA 

WS(UP) Z(UP) 
1. ------ = -----

lt1S(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 
2 . ALPHA : 

LOG(Z(UP)/Z{LO)) 

o. oo 
1. 57 

10.34 
46.29 
31 . 24 

9.89 
0 . 67 
o.oo 
0 . 00 
o.oo 
o.oo 
o.oo 
o. oo 
o.oo 
0.00 
o. oo 

WH E.RE; 
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o.oo 0. 6 9 
o.oo 2.42 
o.oo 3 . 11 
o.oo 28.84 
o. oo 55.09 
0.00 8.98 
0.00 0.52 
o. oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo 0.00 
0.00 o.oo 
0 . 00 0 . 35 
o. oo o.oo 
o. oo o.oo 
o.oo o. oo 

Z:ELEVATION 
WS:WIND SPEED 



DIABLO DAM, WASHINGTON 
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SITE ID: DD 
SITE LOCATION: DIABLO DAM, WA. 
DATA JANUARY 1982 THROUGH JUNE 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 4344 

SENSOR 

WS(A) 
WD(A) 

WS( B) 
WD(B) 

WS(C) 
WD(C) 

% ON-LINE 

100. 0 
100. 0 

100. 0 
100. 0 

100. 0 
100. 0 

% RECOVERED 

66.9 
75.6 

30.4 
75.8 

55.2 
41.8 

1 .2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(ME TERS) 

(A) 45.7 
(B) 30.0 
(C) 9.1 

1.3 MAXIMUM WIN D SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

( B) 30.0 

(C) 9.1 

NOTES: 

WIND 
SPEED 

14.2 

12 .4 

5.9 

MEAN 
ws 

WIND 
DI R. 

267.2 

26 4 .5 

266.9 

3.9 
3 . 5 
1.9 

MEAN 
WD 

218.5 
234.9 

80.2 

DATE 

03/31 / 82 

03/31 / 82 

01/26/82 

POWER 
WATTS/M**2 

81 . 66 
61.4 9 

8.40 

TIME OTHER LEVELS 

1 4:00 (B) 12.4 
(C) 4.1 

14:00 (A) 14. 2 
(C) 4. 1 

14 :00 (A) 6.5 
(B)-999 . 9 

1. SITE ELEVATION: 500 METERS ABOVE SEA LEVEL. 
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SITE ID: DD 
SITE LOCATION : DIABLO DAM, WA. 
DATA JANUA RY 1982 TH ROUGH JUNE 1982 

-------------------------------------------1.4 WI ND SPEED AND DIRECTION VERSUS TIME-OF- DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 3.7 16 2. 5 2.3 179.2 1.8 7 1 • 1 
01:00 3 . 6 167 .4 2.5 206.6 1 . 8 65 . 0 
02:00 3 . 7 1 58 . 9 2.8 218 . 4 1. 8 67.6 
03:00 3.7 155.9 2.7 169.2 1.9 66.2 
04: 00 3 . 8 153 . 6 2.8 186. 8 1.8 67.9 
05: 00 3.7 1 4 8 . 3 2.6 174.5 1.8 67 . 1 
06: 00 3.7 138. 8 2.5 164.9 1.8 76.2 
07 : 00 3.5 147 .4 2.4 195 . 8 1.9 89 . 1 
08: 00 3.4 1 59 . 1 3 . 0 215.5 2.0 93-3 
09: 00 3.5 183 . 4 3.3 209.9 2.0 107. 2 
10: 00 3.9 203.8 3.5 214. 4 2.0 118.6 
11: 00 4. 1 224 . 8 4.3 228.0 2.1 156 . 1 
12:00 4.3 242 . 5 4 . 9 239 . 6 2 . 1 205 . 0 
13:00 4.3 246 . 4 5.0 242.7 2 . 1 200.0 
14 : 00 4.6 245 . 4 5.5 245.2 2.2 220 . 3 
15:00 4.7 250. 9 5.3 248. 1 2 . 1 236 . 8 
16:00 4 . 4 252 .3 4 . 8 249. 2 2. 1 203.0 
17:00 4 . 0 257 . 9 4 . 2 253 . 2 1.9 56 . 5 
18:00 4 . 0 25 4. 9 3 . 4 259.4 2 . 0 72.7 
19:00 3.6 242. 7 2 . 8 250 . 3 1.8 78 . 5 
20:00 3 . 8 236. 3 2 .8 240 .7 1.8 6 8 . 8 
21 : 00 3.8 21 9. 3 2. 7 236 . 3 1 • 8 70.9 
22 : 00 3.7 190. 9 2 . 6 220. 1 1.9 70 . 6 
23:00 3 . 6 16 4. 3 2.5 206. 0 1.8 72 . 3 

------------------------------------------------------------
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SITE ID : DD 
SITE LOCATION: DIABLO DAM, WA. 
DATA J ANUARY 1982 THROUGH JUNE 1982 

------------------------------------
1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 

---------------------------------------
o.o- 0.5 0 o.o 0 o. o 0 o.o 
0.5- 1.0 176 6. 1 73 5.5 661 27.6 
1. 0- 1.5 274 9.4 326 24.7 345 14.4 
1.5- 2.0 164 5.6 128 9.7 341 14.2 
2.0- 2.5 199 6 . 8 93 7 • 1 323 13.5 
2 .5- 3 . 0 324 11. 1 75 5.7 237 9.9 
3.0- 3.5 427 14.7 57 4 . 3 308 12.8 
3 . 5- 4.0 314 10.8 65 4.9 105 4.4 
4.0- 4.5 133 4.6 61 4.6 48 2.0 
4 . 5- 5 . 0 134 4.6 63 4.8 2 1 0.9 
5.0- 5.5 128 4.4 76 5.8 7 0.3 
5.5- 6.0 137 4.7 83 6.3 2 0 • 1 
6 . 0- 6.5 92 3.2 63 4.8 0 o. o 
6 . 5- 7.0 91 3. , 45 3.4 0 o. o 
7.0- 7.5 58 2.0 36 2 . 7 0 0.0 
7.5- 8.0 47 1.6 30 2.3 0 o.o 
8.0- 8.5 44 1.5 15 1.1 0 o. o 
8.5- 9.0 40 1.4 14 1 • 1 0 o. o 
9.0- 9. 5 28 1.0 5 0.4 0 o.o 
9 . 5 -1 0 . 0 2 4 0.8 3 0 . 2 0 o.o 

10.0-11. 0 38 1.3 5 0.4 0 0.0 

• 11.0-12.0 18 0.6 2 0.2 0 o.o 
12 .0-13.0 15 0.5 1 0. 1 0 0 . 0 
13 .0-14.0 2 0 . 1 0 o. o 0 o. o 
14 . 0-15.0 1 o.o 0 o.o 0 o. o 
15.0-16.0 0 o.o 0 o.o 0 o. o 
16.0-17 . 0 0 o.o 0 o. o 0 0 .0 
17. 0-18.0 0 o. o 0 o.o 0 o.o 
18.0-19 . 0 0 o.o 0 o.o 0 o. o 
19 . 0-20 . 0 0 o.o 0 o.o 0 o.o 
20.0-21.0 0 o. o 0 o.o 0 o.o 

>2 1.0 0 o.o 0 o. o 0 o. o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
66.9 30.4 55.2 
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SITE I D: DD 
SITE LOCATION: DIABLO DAM, WA. 
DATA JANUARY 1982 THROUGH JUNE 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( % ) ( AB S) ( %) (ABS) ( % ) 
----- ----- ----- ----- ----- ----- -----

0.5 0 o. oo 0 o. oo 0 o.oo 
1. 0 176 6.05 73 5 . 53 661 27 . 56 
1. 5 450 15.47 399 30 . 25 1006 41.95 
2.0 614 21. 11 527 39.95 1347 56. 17 
2.5 813 27.96 620 47 . 01 1670 69.64 
3 . 0 1137 39.10 695 52 . 69 1907 79.52 
3.5 1564 53.78 752 57.0 1 22 15 92.37 
4 . 0 187 8 64 . 58 817 61.94 2320 96.75 
4 . 5 20 11 69 .1 5 878 66 . 57 2368 98.75 
5 .0 2145 73 - 76 941 71. 34 2389 99.6 2 
5.5 2273 78.16 10 17 7 7. 1 0 2396 99.92 
6.0 2410 82 . 87 1100 83 . 40 2398 100.00 
6 . 5 2502 86.04 116 3 8 8. 17 2398 100.00 
7.0 2593 89.17 1208 91.58 2398 100.00 
7 . 5 2651 91 .1 6 1244 94 . 31 2398 100.00 
8.0 26 98 92. 7 8 1274 96.59 2398 100.00 
8 . 5 274 2 94.2 9 128 9 97.7 3 2398 100.00 
9 . 0 2782 95 . 67 1303 98 . 79 2398 100.00 
9. 5 2810 96.6 3 130 8 9 9 . 17 2398 100 . 00 

10.0 2834 97.46 1 3 1 1 99.39 2398 100.00 
11. 0 2872 98.76 1316 99 . 77 2398 100.00 
12.0 2890 99.3 8 1318 99.92 2398 100.00 
13.0 2905 99.90 1319 100.00 2398 100.00 
14. 0 2907 99.97 13 19 100 . 00 2398 100 . 00 
15.0 2908 100.00 1 319 100 . 00 2398 100.00 
16 . 0 2908 100.00 131 9 100 . 00 23 98 100.00 
17 . 0 2908 100.00 1319 100.00 2398 100.00 
18 . 0 2908 100.00 131 9 100.00 2398 100 . 00 
19. 0 2908 100.00 1319 100.00 2398 100.00 
20 . 0 2908 100 . 00 1319 100 . 00 2398 100.00 
21. 0 2908 100.00 13 19 100.00 2398 100 . 00 

>21. 0 2908 100 . 00 13 19 100 . 00 2398 100.00 

A- 50 



SITE ID: DD 
SITE LOCATION: DIABLO DAM, WA. 
DATA JANUARY 1 9 82 THR OUGH J UNE 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY {LEVEL A) 

--------------------------------
NUMBER OF OC CURENCES 

----- ----------------------------------WIND SPEED CLASS , METERS / SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 

----- ----------------------------------
1 , 16 120 1 1 1 99 81 40 7 0 
2 51 25 33 20 30 21 2 0 
3 18 3 8 1 1 8 9 0 0 
4 11 6 4 1 1 5 1 0 
5 1 1 3 2 2 1 6 0 0 
6 7 2 1 1 0 4 0 0 
7 8 0 1 1 0 3 0 0 
8 7 0 1 0 0 1 0 0 
9 4 1 0 0 0 2 0 0 

10 3 0 0 0 0 0 0 0 
11 5 0 0 0 0 0 0 0 
12 0 1 0 0 0 0 0 0 
13 0 0 0 0 0 0 0 0 
14 0 0 0 0 0 0 0 0 
15 0 0 0 0 0 0 0 0 
16 1 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
2 2 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: DD 
SITE LOCATION: DI ABLO DAM, WA. 
DATA JANUARY 1982 THR OUGH JUNE 1962 

---------------------------------------1.8 POWER LAW EXPONENT AND W/D DISTRIBUTI ON 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B , C) (A 1 C) (A,B,C) %A %B %C 
-------- --------------------------------------------
N 1. OJ4 0.33 0 . 52 0.47 0.38 0.23 0.17 
NNE 2.17 -0.53 0. 17 0.02 0.58 0.23 0.50 
NE 1.23 -0 . 01 0.31 0.24 1. 51 1. 21 2 . 29 
ENE 2 . 03 -0.09 0.46 0.34 4.09 5.46 6.92 
E 1. 77 -0.09 0 . 39 0.29 12.6 9 11.52 9.22 
ESE 1.65 -0 . 16 0.31 0.21 15.41 8.72 4.50 
SE 1. 31 -0.10 0.27 0. 1 9 5.36 3.56 1. 04 
SSE 1 • 1 5 -o. 13 0.20 0.13 2.34 2.27 0.83 
s 1. 28 -0.11 0 . 26 0.18 2.27 1. 67 0.46 
ssw 2 . 03 -0 . 07 0.48 0.36 1. 79 1. 21 0.88 
SW 1.25 0.09 0.40 0.33 3.51 2.81 1. 54 
WSW 0 . 54 0.41 0.45 0.44 16.37 14.33 4 . 55 
w 0 . 04 0.62 0.47 0.50 29 . 47 39.50 5.68 
WNW - 0 . 02 0.46 0.33 0.36 2.99 5.00 4.21 
NW 1 • 55 -0 . 20 0.26 0.16 0.89 1. 67 3.42 
NNW 1. 65 -0.31 0.20 0.09 0.31 0.61 0 . 83 

------------------------------------------------------
NOTES: 

ALPHA 
WS(UP) Z(UP) 

~ . ------ = -----
WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2. ALPHA = ------------------
LOG(Z(UP)/Z(LO)) 
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WHERE; Z:ELEVATION 
WS=WIND SPEED 



FINLEY, NORTH DAKOTA 
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SITE ID: NO 
SITE LOCATION: FINLEY, NO. 
DATA : JANUARY 1982 THROUGH SEPTEMBER 1982 

------------------
1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 6552 

SENSOR 

WS(A) 
WD(A) 

WS (B) 
WD (B) 

WS(C) 
WD(C) 

% ON-LINE 

96.2 
96.2 

96.2 
96.2 

96.2 
96 . 2 

% RECOVERED 

65.7 
66.3 

51 . 6 
5 6.7 

66.1 
66.3 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(B) 30.0 
(C) 9.1 

1.3 MAXIMUM WIND SPEED 

MEAN 
ws 

8.6 
7 . 3 
6 . 1 

~lEAN POWER 
WD WATTS/M**2 

306.7 
3 48 .o 
311.1 

573.03 
344.90 
235.69 

ELEVATION 
(METERS) 

WIND 
SPEED 

WIND 
DIR. DATE TIME OTHER LEVELS 

(A) 45.7 

(B) 30.0 

(C) 9.1 

NOTES: 

24 . 5 

23.8 

21.6 

1. SITE ELEVATION: 

280.1 03/12/82 22:00 (B) 23 . 3 
(C) 20.5 

280. 5 03/12/82 21:00 (A) 24.1 
(C) 21.6 

283.1 03/12/82 21:00 (A) 24.1 
(B) 23.8 

472 METERS ABOVE SEA LEVEL. 
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SITE ID: ND 
SITE LOCATION: FINLEY , ND. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

-------------------------------------------1 . 4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 8.9 295.3 1 . 2. 323.0 5.7 295.5 
01:00 8.9 296.1 7 . 2 321.8 5.6 290.4 
02:00 8.9 294.7 7. 1 321.4 5.6 298.4 
03:00 8.7 294.8 7.0 319.3 5.6 293.0 
04:00 8.7 299 . 8 7 . 0 318.4 5.5 293 . 0 
05:00 8.7 297. 9 7.0 319 . 1 5.6 294.3 
06:00 8.5 305 . 4 7.0 321 . 4 5.5 2 97. 1 
07:00 8.3 304 . 4 6.9 324.6 5.7 300.3 
08:00 8 . 1 305.9 6.8 328.6 5 .9 311.8 
09:00 8.2 301. 9 7 .0 335.1 6.2 315.1 
10:00 8.3 309 . 2 7.1 335.0 6.4 319.1 
11:00 8.4 315.0 7.2 339.5 6.6 335.3 
12:00 8.5 330.3 7.2 342.9 6.8 344.0 
13 : 00 8.8 323 .5 7.4 339 . 5 7.0 340.3 
14:00 8.8 310. 2 7.5 332.3 7.0 326.4 
15:00 8.8 309.3 7 . 5 331.0 6.9 323 . 3 
16:00 8. 7 301.7 7 .4 32 9.2 6.7 315. 3 
17 : 00 8 . 7 304.1 7 . 3 328 .4 6.5 317.9 
18 : 00 8 . 6 303. 0 7. 3 327. 5 6 . 2 312.5 
19:00 8.5 310. 9 7 . 0 3 31 . 1 6.0 321.2 
20:00 8.5 320. 8 7.0 33 9.5 5.7 3 21 .1 
21 : 00 8 . 5 323. 0 7.0 338.4 5.7 317.4 
22:00 8. 6 305 .5 7.2 331.8 5.7 297.2 
23:00 8.8 307 .7 7.3 327 .8 5.8 299.5 

------------------------------------------------------------
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SITE ID: ND 
SITE LOCATION: FINLEY, ND . 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

------------------------------------1 • 5 FREQUENCY DI STR I BUTION OF WIND SPEED 

- --------------~- - ---- --------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT ~ COUN T % COUNT % 
---------------------------------------
o.o- o.s 0 o.o 1 o.o 4 0. 1 
o. s- 1.0 1 o.o 104 2.5 2 o.o 
1.0- 1 • 5 5 0. 1 259 6.3 17 0 . 4 
1. 5- 2.0 20 0.5 37 0 .9 6 1 1. 4 
2 . 0- 2.5 41 1.0 30 0.7 135 3 • 1 
2.5- 3. 0 59 1.4 34 0.8 282 6 . 5 
3.0- 3 . 5 80 1.9 57 1.4 36 8 8 . 5 
3.5- 4.0 73 1. 7 10 1 2.4 363 8 . 4 
4 . 0- 4 . 5 89 2. 1 109 2.6 359 8.3 
4 . 5- s.o 146 3.4 160 3.9 276 6 . 4 
s.o - 5 . 5 240 5 . 6 201 4.9 275 6 . 3 
5 . 5- 6.0 298 6.9 337 8.2 266 6. 1 
6.0- 6.5 263 6. 1 468 11.3 26 4 6 • 1 
6.5- 7 . 0 290 6 . 7 308 7.5 239 s.s 
7 . 0- 7.5 292 6.8 266 6.4 223 5 . 1 
7.5- 8.0 256 5.9 212 5 • 1 193 4 . 5 
8 . 0- 8.5 234 5.4 232 5.6 189 4.4 
8.5- 9.0 239 5 . 6 187 4.5 162 3.7 
9.0- 9.5 213 4.9 180 4.4 135 3. 1 
9.5-10 . 0 182 4 . 2 139 3 . 4 106 2 .4 

10.0-1 1.0 311 7 . 2 247 6. 0 159 3 .7 
11.0-12 . 0 234 5.4 158 3. 8 85 2 . 0 
12.0-13 . 0 189 4.4 81 2.0 65 1. 5 
13.0- 14 . 0 158 3 . 7 49 1. 2 43 1 • 0 
14 . 0-15 . 0 133 3. 1 44 1.1 23 0 . 5 
15.0-16 . 0 112 2.6 49 1. 2 16 0 . 4 
16.0- 17.0 80 1 • 9 16 0. 4 10 0.2 
17 . 0-18 . 0 37 0.9 19 0 . 5 5 0 . 1 
18.0-19.0 12 0.3 12 0 . 3 3 0 . 1 
19.0-20.0 1 o.o 16 0 .4 3 0. 1 
20 . 0-21 . 0 5 0. 1 4 0 . 1 3 0 . 1 

>21. 0 11 0.3 9 0. 2 2 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
65 . 7 6 3 . 0 66. 2 
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SITE ID: ND 
SITE LOCATION: FIN LEY , ND. 
DATA JANUAR Y 1982 THROUGH SEPTEMBER 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) (%) (ABS) ( % ) 

----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 1 0.02 4 0.09 
1.0 1 0.02 105 2.54 6 0.14 
1.5 6 0.14 36 4 8.82 23 0.53 
2 . 0 26 0 . 60 401 g. 7 2 84 1. 9 4 
2.5 67 1. 56 431 10.45 219 5.05 
3.0 126 2.93 46 5 11.27 501 11.55 
3.5 206 4.7 9 522 12.65 869 20.04 
4.0 279 6 .4 8 623 15. 10 1232 28 . 41 
4.5 36 8 8 . 55 732 17. 74 1591 36.69 
5.0 514 11.94 892 21.6 2 1867 43.06 
5 . 5 754 17.52 1093 26.49 2142 4 9. 40 
6 . 0 105 2 24.44 1430 34.66 2408 55.54 
6.5 1315 30.55 1898 46.00 2672 61.62 
7.0 1605 37 . 29 2206 53.47 2 91 1 67.14 
7.5 1897 44.08 2472 59.91 3134 72.28 
8.0 2153 50.0 2 268 4 65 . 05 3327 76. 73 
8 . 5 2387 55.4 6 2916 70.67 35 16 81. 0 9 
g.o 2626 6 1. 0 1 3103 75 . 21 3678 84.82 
9.5 2839 65.96 3283 79 . 57 3813 87.94 

10.0 3021 7 0. 19 3422 82 .94 3919 90.38 
11.0 3332 77.42 3669 88.92 4078 94.05 
12.0 3566 82.85 3827 92 . 75 4163 96. 01 
13.0 3755 87.24 3908 94.72 4228 97. 5 1 
14.0 3913 90.92 3957 95 . 90 427 1 98.50 
15.0 4046 94.01 40 01 96 . 97 4294 99.03 
16 . 0 4158 96.61 4050 98. 16 4310 99. 40 
17.0 4238 98.47 4066 98 . 55 4320 99 .63 
18 .o 4275 99.33 4085 99.01 4325 99.75 
19.0 4287 99.61 409 7 99.30 4328 99 . 82 
20 . 0 4288 99.63 41 13 99.6 8 4331 99.88 
21.0 4293 99.74 4117 99.78 4334 99.95 

>21.0 4304 100.00 41 26 100.00 4336 100.00 
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SITE ID: ND 
SITE LOCATION: FINLEY, ND. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 

----- ----------------------------------
1 31 70 99 155 200 188 71 3 
2 10 16 24 37 57 63 25 0 
3 9 9 10 21 23 36 13 0 
4 2 1 6 11 10 15 14 0 
5 1 2 2 8 5 1 0 6 0 
6 1 1 1 4 6 10 4 0 
7 1 0 0 3 1 9 5 0 
8 0 0 0 1 1 10 4 0 
9 0 0 0 1 0 1 0 3 0 

10 0 0 0 0 0 5 1 0 
1 1 0 0 0 1 0 3 3 0 
12 0 0 0 1 1 1 2 0 
13 0 0 1 0 1 0 0 0 
14 0 0 0 0 0 2 1 0 
15 0 0 0 0 0 1 0 0 
16 0 0 0 0 0 2 1 0 
17 0 0 0 2 0 0 0 0 
1 8 0 0 0 0 0 1 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 1 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: ND 
SITE LOCATION: FINLEY, ND. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A,B) (B,C) {A, C) (A,B,C) JA JB JC 
-------- --------------------------------------------
N 0.33 0.19 0.23 0.22 4.37 5 • 1 1 5.47 
NNE 0.37 0. 0 8 0.15 0.14 8.78 7.32 8.35 
NE 0.55 0.01 0.15 0.12 6.81 6.45 7.50 
ENE 0.67 0.02 0.19 0.15 4.09 3.17 4.57 
E 0.05 0.23 0.19 0.20 4.18 2 . 98 4.13 
ESE 0.39 0.27 0.30 0.29 4.44 3.39 4.08 
SE 0.87 0.21 0.38 0.35 5.67 4.73 4.64 
SSE 0.75 0.04 0 . 23 0.19 7-57 7.13 7.61 
s 0.64 0. 16 0.29 0.26 4.83 3. 13 5-37 
ssw 0.76 0.12 0.28 0.25 4.34 2.57 4.15 
sw 0.52 0.20 0.28 0.26 4.55 3.22 4.50 
WSW 0.30 0.29 0.29 0.29 5.62 4.41 6.39 
w 0.30 0.24 0.26 0.25 9.80 8.31 8.72 
WNW 0.32 0.06 0.13 0. 11 11.!J3 10.74 11.23 
NW 0.51 0.09 0.20 0.18 7.34 6.74 7.03 
NNW 0.19 0.09 0.12 0. 11 6. 16 5.31 6.27 

---- ~-~--~--------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 
2. ALPHA = ------------------

LOG(Z(UP)/Z(LO)) 
WHERE; 
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Z=ELEVATION 
WS:WIND SPEED 
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SITE ID: WA 
SITE LOCATION: GOODNOE HILLS WA. 
DATA : JANUARY 1 982 THROUGH APRIL 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 2880 

SENSOR 

WS(A} 
\'lD (A} 

WS(B} 
WD(B} 

WS(C) 
WD(C) 

% ON-LINE 

100.0 
100.0 

100.0 
100.0 

100.0 
100.0 

% RECOVERED 

87.0 
87.6 

80.2 
84.7 

87.5 
87.0 

1 . 2 ANNUAL MEANS AND STANDARD DEVIATIONS 

HEAN PO\'l ER 

1982 

HEIGHT 
(METERS} 

MEAN 
ws WD WATTS/~1**2 

SITE DATA (A) 105.1 
(B) 60.9 
(C) 15.2 

1. 3 MAXIMUfil WIND SPEED 

ELEVATION 
(METERS) 

(A) 105.1 

(B) 60.9 

(C) 15.2 

NOTES: 

WIND 
SPEED 

30.7 

29.5 

23 . 6 

1. SITE ELEVATION: 

WIND 
DIR. 

259.1 

258.9 

289 . 4 

7.6 
7 . 5 
5.6 

258.6 
257.3 
222.3 

DATE 

01/23/82 

01/23/82 

01/23/82 

477.03 
434.59 
194 . 05 

TIHE 

21:00 (B) 
(C) 

21:00 (A) 
(C) 

20:00 (A) 
(B) 

805 11ETERS ABOVE SEA LEVEL. 
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OTHER LEVELS 

29.5 
23.1 
30.7 
23. 1 
28.7 
29 . 0 



SITE ID: WA 
SITE LOCATION: GOODNOE HILLS WA. 
DATA JANUARY 1982 THROUGH APRIL 1982 

-------------------------------------------
1. 4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 7.8 26 9. 8 7.7 274.0 5.5 225.1 
01: 0 0 7-7 26 3 . 6 7.6 266.2 5.4 224.5 
02 : 00 7 . 9 263.2 7.6 26 9. 5 5.4 228.5 
03:00 7 . 7 264 . 6 7.6 266.6 5.4 230 . 2 
04:00 7.6 270.7 7.3 270.5 5.3 234.3 
05:00 7.4 261.9 7.2 260.5 5. 1 219.5 
06:00 7·3 253.6 7 . 0 249.5 5. 1 207.8 
07:00 7.2 248.7 7. 1 249.0 5.2 207 . 3 
08:00 7.0 250.7 6.8 247 . 4 5.2 212.8 
09 : 00 6.8 243.7 6.6 239 . 5 5. 1 208.7 
10:00 6.8 238 .o 6.7 231.6 5.4 205.2 
11: 0 0 7.2 238.2 7. 1 232 . 2 5.8 201.7 
12:00 7.3 2 41 . 2 7.3 236.6 6.0 202.8 
13:00 7.5 245.2 7.3 237.7 6. 1 203.3 
14:00 7.4 24 9. 7 7.3 243.3 6.0 212.6 
15:00 7.6 254.5 7.5 249.7 6 • 1 221 . 5 
16:00 7.8 260.2 7 . 6 257.4 6. 1 229. 1 
17:00 8.0 267.0 7.8 265.6 6.0 237.6 
18:00 8.2 27 2. 1 8.0 268.6 6 . 0 242.3 
19:00 8.3 273.0 8 . 1 270.8 6.0 246.5 
20:00 8.2 271.5 7.8 270.9 5 . 8 235.8 
21:00 8.0 271 . 9 7.7 277 . 8 5 . 6 234. 1 
22:00 8. 1 272.9 8 . 1 281.5 5 . 7 241.4 
23:00 8 . 0 27 1.0 7.8 275.6 5.6 232.5 

------------------------------------------------------------
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SITE ID: WA 
SITE LOCATION : GOODNOE HI LLS WA. 
DATA JANUARY 1982 THROUGH APR I L 1982 

------------------------------------1. 5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 

---------------------------------------
o.o- o.s 0 o.o 0 0 . 0 2 0 . 1 
0. 5- 1.0 0 o.o 0 o.o 20 0 . 8 
1. 0- 1.5 38 1.5 36 1. 6 64 2.5 
1. 5- 2. 0 60 2.4 53 2 . 3 129 5. 1 
2.0- 2.5 87 3. 5 83 3. 6 165 6.5 
2.5 - 3.0 11 7 4.7 119 5 . 2 16 9 6 . 7 
3 . 0- 3. 5 11 5 4. 6 99 4. 3 172 6.8 
3.5 - 4.0 123 4.9 120 5.2 172 6.8 
4 . 0- 4. 5 133 5 . 3 11 7 5 . 1 156 6.2 
4.5- 5.0 135 5 . 4 108 4.7 14 1 5 . 6 
5.0- 5 . 5 1 1 4 4 . 5 107 4 . 6 132 5 . 2 
5.5- 6 . 0 94 3.7 106 4 . 6 124 4.9 
6.0- 6.5 10 8 4.3 103 4 . 5 11 2 4.4 
6 . 5- 7.0 92 3.7 87 3. 8 1 1 1 4 . 4 
7.0- 7.5 92 3. 7 87 3.8 264 10.5 
7 · 5- 8.0 92 3.7 77 3. 3 87 3.5 
8.0- 8.5 72 2.9 84 3. 6 75 3 . 0 
8 .5- 9. 0 71 2.8 73 3 . 2 95 3.8 
9.0 - 9.5 74 3.0 92 4.0 68 2. 7 
9.5- 10.0 243 9.7 226 9.8 63 2.5 

10.0-11 .0 167 6.7 140 6 • 1 99 3.9 
11.0-12.0 118 4.7 116 5 . 0 46 1 • 8 
12.0 -1 3.0 107 4.3 96 4 . 2 21 0.8 
13 . 0- 14 . 0 87 3. 5 77 3- 3 14 0.6 
14 .0- 15.0 78 3. 1 48 2. 1 8 0.3 
15 . 0- 16 . 0 33 1.3 18 0 . 8 5 0.2 
16 . 0-1 7. 0 21 0 . 8 14 0 . 6 1 o.o 
17.0- 18.0 10 0.4 5 0.2 0 o.o 
18 . 0- 19 . 0 8 0.3 6 0 . 3 2 0 . 1 
19.0-20 . 0 6 0.2 5 0 . 2 0 o. o 
20.0-21. 0 4 0.2 2 0 . 1 1 o.o 

>2 1. 0 8 0.3 6 0 . 3 2 0 . 1 
RECOVERY RA TES 

LEVEL A LEVEL B LEVEL c 
87.0 80 . 2 87 . 5 
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SITE ID: WA 
SI TE LOCATION: GOODNOE HI LLS WA . 
DATA JANUARY 1982 THROUGH APRIL 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUT I ON OF WI ND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) (J) (ABS) ( % ) ----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 0 o.oo 2 0.08 
1.0 0 o.oo 0 o.oo 22 0. 87 
1.5 38 1. 52 36 1. 56 86 3.41 
2 . 0 98 3.9 1 89 3.85 215 8.53 
2.5 185 7.38 172 7.45 380 15.08 
3.0 302 12.05 291 12.60 549 21 . 79 
3. 5 417 16.63 390 16 . 88 721 28.61 
4.0 540 21.54 5 10 22.08 893 35 . 44 
4.5 673 26 . 84 627 27 . 14 1049 41.63 
5.0 808 32 . 23 735 31.82 1190 47.22 
5.5 922 36.78 842 36.45 1322 52 . 46 
6.0 1016 40 . 53 948 41 . 04 1446 57.38 
6.5 1124 44.83 1051 45.50 1558 61 . 83 
7. 0 1216 48.50 1138 49.26 166 9 66.23 
7 . 5 1308 52.17 1225 53.03 1933 76.71 
8.0 1400 55.84 1302 56.36 2020 80 . 16 
8 . 5 1472 58.72 1386 60.00 2095 83.13 
9.0 1543 61.55 1459 6 3. 16 2190 86.90 
9.5 1617 64 . 50 155 1 6 7. 14 2258 89.60 

10 . 0 186 0 74 . 19 1777 76.93 2321 92.10 
11 • 0 2027 80.85 1917 82.99 2420 96.03 
12.0 2145 85 . 56 2033 88.01 2466 97.86 
13.0 2252 89.83 2129 92.16 2487 98.6 9 
14.0 2339 93.30 2206 95.50 2501 99.25 
15.0 2417 96 . 41 2254 97 . 58 2509 99 . 56 
16.0 2450 97.73 2272 98.35 2514 99 . 76 
17.0 2471 98.56 2286 98.96 25 15 99 . 80 
18.0 2481 98.96 2291 99.18 2515 99 . 80 
19.0 2489 99.28 2297 99 . 44 2517 99.88 
20.0 2495 99.52 2302 99.65 25 17 99.88 
21. 0 2499 99.6 8 2304 99-74 2518 99.92 

>21.0 2507 100.00 2310 100.00 2520 100.00 
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SITE ID: WA 
SITE LOCATION: GOODNOE HILLS WA. 
DATA JANUARY 1982 THROUGH APRIL 1982 

--------------------------------1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 ----- ----------------------------------

1 38 105 105 100 93 77 42 4 
2 19 32 39 31 25 34 16 0 
3 14 10 12 9 5 27 13 1 
4 9 5 4 0 7 21 4 0 
5 5 0 2 2 0 7 7 1 
6 1 0 0 0 1 6 5 0 
7 2 0 0 0 0 4 2 0 
8 0 0 1 0 0 3 2 0 
9 1 0 1 0 0 1 2 0 

10 1 0 0 0 0 2 0 0 
1 1 0 0 0 0 0 1 0 0 
12 , 0 0 0 0 2 1 0 
13 0 0 0 0 0 0 0 0 
14 0 0 0 0 0 0 0 0 
15 0 0 0 0 0 0 0 0 
16 1 0 0 0 0 2 0 0 
17 0 0 0 0 0 0 0 0 
1 8 0 0 0 0 0 , 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: WA 
SITE LOCATION: GOODNOE HILLS WA. 
DATA JANUARY 1982 THROUGH APRIL 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) %A %B %C 
-------- --------------------------------------------
N 0.29 -0.12 o.oo -0.03 0 . 20 0.35 0.60 
NNE -0.01 0.67 0.48 0.52 7. 18 8. 10 0.48 
NE 0 . 09 0.30 0.24 0.25 2 . 19 2.47 1. 51 
ENE - 0 . 02 0.26 0 . 18 0.20 5 . 11 6.45 4.33 
E 0.22 0. 14 0. 16 0 . 16 4.95 3.81 4.33 
ESE 0.01 0.26 0. 19 0.21 3. 75 2 . 99 4.96 
SE -0.17 0.05 -0.01 o.oo 3.31 3. 16 5.04 
SSE -0.24 -0.11 -0.15 -0.14 2. 15 2.16 5.83 
s 0. 16 -0.27 -0.15 -0.17 2.35 3.42 10.04 
ssw 0.27 -0. 16 -0 . 04 -0 .06 3.59 3.90 10.28 
sw 0.01 0 . 04 0.03 0 . 03 9.41 10.74 15. 16 
WSW - 0.03 0.23 0.16 0. 17 16.51 14.55 9. 17 
w 0 . 06 0.44 0.33 0 . 35 23.45 21.39 4. 13 
WNW 0.05 0. 13 0 • 1 1 0. 11 14.44 15.50 6.71 
NW 0.09 -0.45 -0.30 -0.33 1. 20 0.95 8.17 
NNW 0.27 -0.72 -0.~4 -0.49 0.20 0.09 8 . 57 

------------------------------------------------------
NOTES: 

ALPHA 
WS(UP) Z(UP) 

1. ------ = -----
WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 
2. ALPHA = ------------------

LOG(Z(UP)/Z(LO)) 
WHERE; 
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Z=ELEVATION 
WS=WIND SPEED 



HURON, SOUTH DAKOTA 
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SITE ID: SD 
SITE LOCATION: HURON, SD. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 6552 

SENSOR 

WS(A) 
WD(A) 

WS(C) 
WD(C) 

J ON-LINE 

100.0 
100.0 

100.0 
100.0 

J RECOVERED 

80.4 
80.7 

80. 1 
80.7 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(C) 9.1 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(C) 9.1 

NOTES: 

WIND 
SPEED 

22.1 

MEAN 
ws 

WIND 
DIR. 

204.9 

216.0 

6.7 
4 .6 

MEAN 
WD 

110.8 
121 • 1 

DATE 

03/26/82 

03/26/82 

POWER 
WATTS/M**2 

322.96 
127.73 

TIME OTHER LEVELS 

13:00 (B)-999.9 
(C)-999.9 

14:00 (A) 24.1 
(B)-999.9 

1. SITE ELEVATION: 396 METERS ABOVE SEA LEVEL. 
3. SENSOR LEVEL B NOT AVAILABLE AT SITE SD • 
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SI TE ID: SD 
SITE LOCATION : HURON, SD. 
DATA J ANUARY 1982 THROUGH SEPTEMBER 1982 

-------------------------------------------1. 4 WIND SPEED AND DIRECTION VERSUS TIME- OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD ------ --------------------------- ---- ---- - ---------- - -~ 

00: 00 6.8 110.5 o.o o.o 4 . 1 119 . 9 
01:00 6.7 11 9.9 o.o o.o 4 .1 132.9 
02:00 6 .5 144.0 o.o o.o 4. 0 143 . 1 
03:00 6 . 5 150.9 o.o o. o 3 . 9 142. 1 
04:00 6.6 14 1. 1 o.o o.o 3.9 131. 7 
05 :00 6.5 110.9 o.o o.o 4. 0 1 07 . 1 
06:00 6.4 98.2 o.o o.o 4 .0 103. 1 
07:00 6.2 99.7 o.o o.o 4 • 1 103.1 
08:00 6.3 85.9 o.o o.o 4 . 6 91.9 
09:00 6.5 92 . 0 o.o o. o 5.0 1 0 1 • 1 
10 : 00 6 . 7 117 .7 o.o o. o 5. 3 137.5 
11:00 6.8 132.9 o.o o.o 5.4 156.8 
12:00 6 . 9 190. 1 o.o o.o 5.5 177.1 
13:00 6.9 185.6 o.o o.o 5.5 170.7 
14:00 7. 1 226.2 o.o o. o 5.7 198 . 3 
15:00 6.9 282 . 6 o.o o. o 5 . 5 261 . 5 
16:00 6.9 329 . 2 o.o o.o 5 . 3 322.7 
17:00 6.8 8.8 o. o o. o 5. 1 32.8 
18:00 6 . 5 74.8 o.o o.o 4.7 91.9 
19:00 6.5 85 . 6 o.o o. o 4. 4 105.2 
20:00 6.5 88 . 8 o.o o.o 4 • 1 109. 7 
21: 00 6.8 98.2 o.o o.o 4.2 11 9. 1 
22 : 00 7.0 102.3 o.o o. o 4.2 114.5 
23:00 6.9 107 . 9 o.o o. o 4 . 1 116 . 9 

------------------------------------------------------------
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• SITE ID: SD 
SITE LOCATION: HURON, SD. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

• 
------------------------------------1 • 5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
• SPEED COUNT % COUNT % COUNT % 

---------------------------------------
o.o- 0.5 1 o.o 0 o.o 1 o.o 
0.5- 1. 0 38 0.7 0 o.o 95 1. 8 
1.0- 1.5 110 2. 1 0 o.o 304 5.8 

• 1.5- 2.0 166 3 • 1 0 o.o 447 8.5 
2.0- 2.5 198 3.8 0 o.o 422 8.0 
2.5- 3.0 187 3.5 0 o.o 419 8.0 
3.0- 3.5 242 4.6 0 o.o 456 8.7 
3.5- 4.0 236 4.5 0 o.o 408 7.8 
4.0- 4.5 293 5.6 0 o. o 353 6.7 

• 4.5- 5.0 316 6.0 0 o.o 360 6.9 
5.0- 5.5 334 6.3 0 o.o 294 5.6 
5.5- 6.0 314 6.0 0 o.o 287 5.5 
6.0- 6.5 306 5.8 0 o.o 264 5.0 
6.5- 7.0 306 5.8 0 o.o 235 4.5 
7.0- 7.5 282 5.4 0 0 . 0 178 3.4 • 7.5- 8.0 284 5.4 0 o.o 149 2.8 
8.0- 8.5 254 4.8 0 o.o 105 2.0 
8.5- 9.0 228 4.3 0 o.o 90 1. 7 
9.0- 9.5 217 4.1 0 o.o 73 1.4 
9.5-10.0 176 3.3 0 o.o 57 1 • 1 

10.0-11.0 264 5.0 0 o.o 115 2.2 

• 11.0-12.0 166 3. 1 0 o.o 68 1. 3 
12.0-13.0 125 2.4 0 o.o 29 0.6 
13.0-14.0 85 1 • 6 0 o.o 22 0.4 
14.0-15.0 46 0.9 0 o.o 1 1 0.2 
15.0-16.0 33 0.6 0 o.o 7 0. 1 
16.0-17.0 24 0.5 0 o.o 1 o.o 

• 17.0-18.0 15 0.3 0 o.o 0 o.o 
18.0-19.0 16 0.3 0 o.o 0 o.o 
19.0-20.0 2 o.o 0 o.o 0 o.o 
20.0-21.0 4 0. 1 0 o.o 0 o.o 

>21.0 3 0. 1 0 o.o 1 o.o 
RECOVERY RATES 

• LEVEL A LEVEL B LEVEL c 
80.4 o.o 80. 1 
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SITE ID: SD 
SITE LOCATION : HURON, SD. 
DATA : JANUARY 1982 THROUGH SEPTEMBER 1982 

-----------------------------~---------- -------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (J) (ABS) ( J ) (ABS) ( J) 
----- ----- ----- ------ ----- ----- -----

0.5 1 0.02 0 o.oo 1 0.02 
1. 0 39 0.74 0 o. oo 96 1.83 
1.5 149 2.83 0 o.oo 400 7. 6 2 
2.0 315 5.98 0 o.oo 847 16. 13 
2.5 513 9.73 0 o.oo 126 9 24.17 
3.0 700 13.28 0 o.oo 1688 32.15 
3.5 942 17.87 0 o.oo 2144 40.83 
4.0 1178 22.35 0 o. oo 2552 48.60 
4.5 1471 27.91 0 o.oo 2905 55 . 32 
5.0 1787 33.90 0 o. oo 3265 62.18 
5.5 2121 40.24 0 o.oo 3559 67 0 7 8 
6.0 2435 46 0 20 0 o.oo 3846 73.24 
6.5 2741 52.00 0 o .. oo 4110 78.27 
7.0 3047 57.81 0 o .. oo 4345 82.75 
7.5 3329 63.16 0 o.oo 4523 86. 14 
8.0 3613 68.54 0 o.oo 4672 88.97 
8.5 3867 73.36 0 o. oo 4777 90.97 
9.0 4095 77.69 0 o. oo 4867 92.6 9 
9 . 5 4312 8'1 0 81 0 o. oo 4940 94.08 

10.0 4488 85.15 0 o.oo 4997 95 0 16 
11.0 4752 90.15 0 o.oo 5112 97.35 
12.0 4918 93.30 0 o. oo 5180 98.6 5 
13.0 5043 95.67 0 o.oo 5209 99.20 
14.0 5128 97.29 0 o.oo 5231 99.6 2 
15.0 5174 98.16 0 o.oo 5242 99.83 
16.0 5207 98.79 0 o.oo 5249 99.96 
17.0 5231 99.24 0 o. oo 5250 99.98 
18.0 5246 99 . 53 0 0 , 00 5250 99.98 
19 0 0 5262 99.83 0 o.oo 5250 99.98 
20.0 5264 99.87 0 o.oo 5250 99.98 
21.0 5268 99.94 0 o. oo 5250 99.98 

>21. 0 5271 100.00 0 o.oo 5251 100.00 
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• SITE ID: SD 
SITE LOCATION: HURON, SD. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

• 
~-------------------------------

1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
• NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 

----- ----------------------------------• 1 95 217 247 292 289 183 41 1 
2 35 57 70 80 85 50 7 0 
3 16 20 29 28 20 35 15 2 
4 7 8 16 17 8 26 3 0 
5 14 3 6 3 3 19 4 0 • 6 7 1 0 1 0 1 1 2 0 
7 4 0 1 0 0 10 3 0 
8 4 1 0 0 1 8 2 0 
9 3 0 0 0 0 6 3 0 

10 1 0 0 0 0 5 0 0 
11 1 0 0 0 0 5 1 0 

• 12 4 0 0 0 0 4 0 0 
13 2 0 0 0 0 4 2 0 
14 5 0 0 0 0 1 0 0 
15 0 0 0 0 0 3 0 0 
16 0 0 0 0 0 0 0 0 
17 1 0 0 0 0 0 1 0 

• 18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 1 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 • >23 0 0 0 0 0 0 0 0 

• 
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SITE ID: SD 
SITE LOCATION: HURON, SD. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) JA JB JC -------- --------------------------------------------
N o.oo o.oo 0.30 o.oo 7.32 o.oo 5.69 
NNE o.oo o.oo 0.25 o.oo 3.47 o.oo 3.60 
NE o.oo o.oo 0.24 o.oo 3.02 o.oo 3.07 
ENE o.oo o.oo 0.22 o.oo 4.89 o.oo 5.05 
E o.oo o.oo 0.21 o.oo 4.48 o.oo 4.61 
ESE o.oo o.oo 0.27 o.oo 6.03 o.oo 7.37 
SE o.oo o.oo 0.23 o.oo 16.05 o.oo 16.26 
SSE o.oo o.oo 0.17 o.oo 12.01 o.oo 11.71 
s o.oo o.oo 0.21 o.oo 4.15 o.oo 3.90 
SSW o.oo o.oo 0.29 o.oo 2.41 o.oo 2.40 
sw 0.00 o.oo 0.25 o.oo 2.52 o. oo 2.61 
WSW o.oo o.oo 0.28 o.oo 2.98 o.oo 3.85 
w o.oo o.oo 0.25 o.oo 5.22 o.oo 5.58 
WNW o.oo o.oo 0.19 o.oo 8.50 o.oo 7.05 
NW o.oo o.oo 0.26 o.oo 7.91 o.oo 8.44 
NNW o.oo o.oo 0.20 o.oo 9.01 o.oo 8.80 

---------------------------------~--------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2. ALPHA = ------------------
LOG(Z(UP)/Z(LO)) 
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WHERE; Z=ELEVATION 
WS=WIND SPEED 



ILIO POINT MOLOKAI, HAWAII 
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SITE ID: IP 
SITE LOCATION: ILIO PT., MOLOKAI,HI 
DATA JANUARY 1982 THROUGH HAY 1982 

1.1 SENSOR PERFOR~~NCE 

TOTAL POSSIBLE SAMPLES : 3624 

SENSOR 

\'lS(A) 
WD(A) 

WS(B) 
WD(B) 

WS (C) 
WD(C) 

% ON-LINE % RECOVERED 

100 . 0 o.o 
100.0 3.0 

100.0 14.7 
100.0 3 . 0 

100 . 0 15.9 
100.0 20.1 

1 . 2 ANNUAL MEANS AND STANDARD DEVIATIONS 

HEIGHT 
(METERS) 

t<lEAN 
ws 

f.IEAN POWER 
WD WATTS/M * *2 

~---------------------------------------------------------------

SITE DATA (A} 45 .7 
(B) 30 . 0 
(C) 9 .1 

-99.9 
10.6 

8 . 4 

1.3 MAXIMUH WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(B) 30.0 

(C) 9.1 

NOTES: 

WI ND 
SPEED 

-999.9 

16 . 0 

14.0 

WIND 
DIR. 

-999.9 

-999.9 

57.3 

-99.9 
o.o 

55.7 

DATE 

00/00/00 

05/01/82 

05/20/82 

o.oo 
814.40 
464.66 

TIME OTHER LEVELS 

00:00 (B)-999.9 
(C)-999.9 

02:00 (A)-999 . 9 
(C) 12.4 

18:00 (A)-999.9 
(B) 15.8 

1. SITE ELEVATION: 61 METERS ABOVE SEA LEVEL . 
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SITE ID: IP 
SITE LOCATION: ILIO PT., MOLOKAI,HI 
DATA : JANUARY 1982 THROUGH MAY 1982 

-------------------------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME ---·------ --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 o.o o.o 10.7 o.o 8.2 57.5 
01:00 o.o o.o 10.6 o.o 8.0 56.4 
02:00 o.o o.o 10.8 o.o 8.2 55.8 
03:00 o.o o.o 10.8 o.o 8.3 53.8 
04:00 o.o o.o 10.8 o.o 8.5 56.4 
05:00 o.o o.o 10.7 o.o 8.5 54.3 
06:00 o.o o.o 10.8 o.o 8.6 55.8 
07:00 o.o o.o 10.9 o.o 8.7 53.2 
08:00 o.o o.o 10.7 o.o 8.4 55.~ 
09:00 o.o o.o 10.3 o.o 8.4 54.5 
10:00 o.o o.o 10.5 o.o 8.5 52.6 
11:00 o.o o.o 10.5 o.o 8.7 53.6 
12:00 o.o o.o 10.9 o.o 8.6 50.5 
13:00 o.o o.o 10.8 o.o 8.7 54.9 
14:00 o.o o.o 10.5 o.o 8.6 55 . 3 
15:00 o.o o.o 10.6 o.o 8.6 58.5 
16:00 o.o o.o 10.4 o.o 8.6 57.0 
17:00 o.o o.o 10.3 o.o 8.2 58 .o 
18:00 o.o o.o 10.7 o.o 8.5 56.0 
19:00 o.o o.o 10.4 o.o 8. 1 57.5 
20:00 o.o o.o 10.3 o.o 8.0 58.9 
21:00 o.o o.o 10.2 o.o 7.8 58.5 
22:00 o.o o.o 10.2 o.o 7-7 57.1 
23:00 0.0 o.o 10.6 o.o 8.2 56.5 

------------------------------------------------------------
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S ITE ID: IP 
SITE LOCATION : ILIO PT., MOLOKAI,HI 
DATA JANUARY 1982 THROUGH MAY 1982 

------------------------------------
1. 5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 
---------------------------------------
o.o- 0.5 0 o. o 0 o. o 0 o.o 
0.5- 1 . 0 0 o.o 0 o.o 1 0.2 
1. 0- 1.5 0 o.o 0 o.o 12 2. 1 
1.5- 2.0 0 o.o 0 o.o 13 2.2 
2.0- 2.5 0 o.o 0 o.o 17 2 . 9 
2 . 5- 3 . 0 0 o.o 5 0.9 17 2.9 
3.0- 3.5 0 o.o 2 0.4 13 2.2 
3-5- 4 . 0 0 o.o 4 0.8 8 1. 4 
4.0- 4.5 0 o.o 6 1.1 6 1. 0 
4.5- 5 . 0 0 o.o 5 0.9 7 1 . 2 
5.0- 5.5 0 o.o 7 1.3 5 0 . 9 
5 . 5- 6.0 0 o.o 6 1.1 6 1.0 
6.0- 6.5 0 o.o 7 1.3 6 1.0 
6.5- 7.0 0 0.0 9 1.7 10 1.7 
7.0- 7.5 0 o. o 5 0.9 23 4.0 
7 . 5- 8.0 0 o. o 2 0.4 27 4.7 
8.0- 8.5 0 o.o 14 2.6 48 8.3 
8.5- 9.0 0 o.o 8 1.5 52 9.0 
g.o- 9.5 0 o.o 39 7·3 59 10.2 
9.5-10.0 0 o.o 36 6.8 63 10.9 

10.0-11.0 0 o.o 108 20.3 1 1 1 19.2 
11.0-12.0 0 o.o 132 24.9 62 10.7 
12.0-13.0 0 o. o 82 15.4 10 1.7 
13.0-14 .0 0 o.o 43 8 . 1 2 0.3 
14.0-15 . 0 0 o.o 9 1.7 0 o.o 
15 .0 -16.0 0 0.0 2 0.4 0 o.o 
16.0-17.0 0 o.o 0 o.o 0 o. o 
17.0-18.0 0 0.0 0 o.o 0 o.o 
18.0-19 . 0 0 o.o 0 o.o 0 o.o 
19.0-20.0 0 o.o 0 o.o 0 o.o 
20.0 - 21.0 0 o.o 0 o.o 0 o.o 

>2 1. 0 0 o.o 0 o.o 0 o. o 
RE COVE RY RATES 

LEVEL A LEVEL B LEVEL c 
o.o 14.7 15.9 
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SITE ID : IP 
SI TE LOCATION: I LI O PT., HOLOKA I ,HI 
DATA : J ANUARY 19 82 THROUGH HAY 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DI STRI BUTI ON OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) (%) (ABS) (%) 

----- ----- ----- ----- ----- ----- -- ---
0.5 0 o.oo 0 o.oo 0 o.oo 
1.0 0 0 . 00 0 o.oo 1 0 . 17 
1.5 0 o.oo 0 o.oo 13 2 . 25 
2 . 0 0 o.oo 0 o. oo 26 4. 50 
2.5 0 o. oo 0 o.oo 43 7.44 
3 . 0 0 o.oo 5 0 . 94 60 10.38 
3.5 0 0.00 7 1. 32 73 12.63 
4.0 0 o.oo 1 1 2 . 07 81 14.0 1 
4.5 0 o.oo 17 3 . 20 87 15. 05 
5.0 0 o.oo 22 4.14 94 16.26 
5.5 0 o.oo 29 5.46 99 17 . 13 
6.0 0 o.oo 35 6 . 59 105 18. 17 
6.5 0 o.oo 42 7.91 1 1 1 19.20 
7 .0 0 o.oo 51 9.60 12 1 20.93 
7.5 0 o.oo 56 10 . 55 144 24.9 1 
8 . 0 0 o. oo 58 10 . 92 171 29.58 
8.5 0 o.oo 72 13.56 219 37.89 
9 . 0 0 o.oo 80 15 . 07 27 1 46.89 
9.5 0 o.oo 119 22.41 330 57 . 09 

10.0 0 o.oo 155 29 . 19 393 67.99 
11. 0 0 o. oo 263 49.53 504 87.20 
12 . 0 0 o. oo 395 74.39 566 97 . 92 
13.0 0 o. oo 477 89 . 83 576 99 . 65 
14 . 0 0 o.oo 520 97.93 578 100 . 00 
15 . 0 0 o. oo 529 99.62 578 100.00 
16.0 0 o.oo 53 1 100 . 00 578 100 . 00 
17.0 0 o.oo 531 100.00 578 100.00 
18.0 0 o.oo 531 100.00 578 100 . 00 
19.0 0 o. oo 531 100 . 00 578 100.00 
20.0 0 o.oo 53 1 100 . 00 578 100.00 
21. 0 0 o.oo 53, 100 . 00 578 100.00 

>21. 0 0 o.oo 531 100.00 578 100.00 
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SITE ID: IP 
SITE LOCATION: ILIO PT., MOLOKAI,HI 
DATA JANUARY 1982 THROUGH MAY 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 
5 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 
7 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 
9 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 
1 1 0 0 0 0 0 0 0 0 
12 0 0 0 0 0 0 0 0 
13 0 0 0 0 0 0 0 0 
14 0 0 0 0 0 0 0 0 
15 0 0 0 0 0 0 0 0 
16 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
2 1 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: IP 
SITE LOCATION: ILIO PT., MOLOKAI,HI 
DATA JANUARY 1982 THROUGH MAY 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) ~A %B ~c -------- --------------------------------------------
N 0.18 0.52 0.70 o.oo o.oo o.oo 0.87 
NNE 0.18 0.52 0.70 o.oo o.oo o.oo 3. 11 
NE 0.18 0.52 0.70 o.oo o.oo o.oo 23.18 
ENE 0.18 0.52 0.70 o.oo o.oo o.oo 57.61 
E 0.18 0.52 0.70 o.oo o.oo o.oo 6.57 
ESE 0.18 0.52 0.70 o.oo o.oo o.oo 1.38 
SE 0. 18 0.52 0.70 o.oo o.oo o.oo 1. 04 
SSE 0.18 0.52 0.70 o.oo o.oo o.oo 0.69 
s 0.18 0.52 0.70 o.oo o.oo o.oo 1. 04 
ssw 0.18 0.52 0.70 o.oo o.oo o.oo 1.04 
s,w 0.18 0.52 0.70 o.oo o.oo o.oo 0.87 
WSW 0.18 0.52 0.70 o.oo o.oo 0.00 1.04 
w 0. 18 0.52 0.70 o.oo o.oo o.oo 0.52 
WNW 0.18 0.52 0.70 o.oo o.oo o.oo 0.17 
NW 0.18 0.52 0.70 o.oo o.oo o.oo 0.35 
NNW 0.18 0.52 0.70 o.oo o.oo o.oo 0.52 

------------------------------------------------------NOTES: 
ALPHA 

WS{UP) Z{UP) 
1. ------ = -----

WS(LO) Z{LO) 

LOG(WS(UP)/WS(LO)) 

2. ALPHA = ------------------
LOG(Z{UP)/Z{LO)) 

WHERE; 
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Z=ELEVATION 
WS:WIND SPEED 



KAHUA RANCH, HAWAII, HAWAII 
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SITE ID: KR 
SITE LOCATION: KAHUA RANCH, HI. 
DATA : JANUARY 1 982 THROUGH FEBRUARY 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 1416 

SENSOR 

WS(A) 
WD(A) 

WS(B) 
WD(B) 

WS (C) 
WD(C) 

% ON-LINE 

100.0 
100.0 

100.0 
100.0 

100.0 
100.0 

% RECOVERED 

0.0 
0.6 

12 . 9 
35.2 

34.9 
35.2 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

HEIGHT 
(METERS) 

MEAN 
ws 

fllEAN POWER 
WD WATTS/l>1**2 

--~-------------------------------------------------------------

SITE DATA (A) 45.7 
(B) 30.0 
(C) 9.1 

-99.9 
6.8 
5.3 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS ) 

(A) 45.7 

(B) 30.0 

(C) 9.1 

NOTES: 

WIND 
SPEED 

-999.9 

18.7 

16.4 

WIND 
DIR. 

-999.9 

54.5 

62.3 

-99.9 
154.3 
123.4 

DATE 

00/00/00 

01/28/82 

01/28/82 

0.00 
354.36 
237.09 

TIME OTHER LEVELS 

00:00 (B)-999.9 
(C)-999.9 

01:00 (A)-999.9 
(C) 16.4 

01:00 (A)-999.9 
(B) 18.7 

1. SITE ELEVATION: 1030 METERS ABOVE SEA LEVEL. 
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SITE ID: IR 
SITE LOCATION: IAHUA RANCH, HI. 
DATA JANUARY 1962 THROUGH FEBRUARY 1962 

------~------------------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ----------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 o.o o.o 6.7 123.6 5.4 110.2 
01:00 o.o o.o 7.7 130.2 6. 1 191.4 
02:00 0 . 0 o.o 6.5 10 6. 4 6.0 209.4 
03:00 o.o o.o 6.2 10 4.1 6.4 161.2 
04:00 o.o o.o 7.0 106.3 6.0 163.9 
05:00 o.o o.o 7.6 131.9 6.2 173.9 
06:00 0.0 o.o 6.0 154.4 5.9 144.5 
07:00 o.o o.o 7.6 153.6 5.6 130.7 
06:00 o.o 0.0 6.8 176.0 6.0 116.0 
09:00 o.o o.o 6.7 196.7 5 . 6 124.2 
10:00 o.o o.o 7.5 183.6 5.8 121.2 
11:00 o.o o.o 6.5 193.9 5.3 123.0 
12:00 o.o o.o 6.3 201.5 4.6 105.5 
13:00 o.o o.o 5.9 230.5 4.9 93.1 
14:00 o.o o.o 5.4 240.4 4.3 124.5 
15:00 o.o o.o 5 • 1 236.9 4.4 127.6 
16:00 0.0 o.o 6.2 249.8 4.8 102.9 
17:00 o.o o.o 6.7 215.6 4.9 123.3 
18:00 o.o o.o 6.6 143.5 4.8 130.0 
19:00 o.o o.o 1·3 71.6 4.8 122.4 
20:00 o.o o.o 7.2 79.1 4.6 107.9 
21:00 o.o o.o 6.7 84.6 4.3 103.8 
22:00 o.o o.o 5.2 121.8 4.3 102.7 
23:00 o.o o.o 5.7 1 2 9. 4 4.8 87.6 

------------------------------------------------------------
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• SITE ID: KR 
SITE LOCATION: KAHUA RANCH, HI. 
DATA JANUARY 1982 THROUGH FEBRUARY 1982 

• 
------------------------------------1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
• SPEED COUNT % COUNT % COUNT % 

---------------------------------------
o.o- 0.5 0 o.o 0 o.o 0 o.o 
0.5- 1. 0 0 o.o 1 0.5 11 2.2 
1.0- 1.5 0 o.o 5 2.7 50 1 0. 1 

• 1.5- 2.0 0 o.o 4 2.2 35 7.1 
2.0- 2.5 0 o.o 6 3.3 35 7. 1 
2.5- 3.0 0 o.o 10 5.5 42 8.5 
3.0- 3.5 0 o.o 5 2.7 48 9.7 
3.5- 4.0 0 o.o 10 5.5 31 6.3 
4.0- 4.5 0 o.o 10 5.5 16 3.2 

• 4.5- 5.0 0 o.o 19 10.4 29 5.9 
5.0- 5.5 0 o.o 15 8.2 22 4.5 
5.5- 6.0 0 o.o 7 3.8 18 3.6 
6.0- 6.5 0 o.o 7 3.8 12 2.4 
6.5- 7.0 0 o.o 10 5.5 14 2.8 
7.0- 7.5 0 o.o 16 8.8 10 2.0 

• 7.5- 8.0 0 o.o 6 3.3 16 3.2 
8.0- 8.5 0 o.o 3 1 • 6 10 2.0 
8.5- 9.0 0 o.o 4 2.2 6 1.2 
9.0- 9.5 0 o.o 4 2.2 10 2.0 
9.5-10.0 0 o.o 2 1.1 6 1. 2 

10.0-11.0 0 o.o 9 4.9 14 2.8 

• 11.0-12.0 0 o.o 6 3.3 1 1 2.2 
12.0-13.0 0 o.o 8 4.4 19 3.8 
13.0-14.0 0 o.o 8 4.4 16 3.2 
14.0-15.0 0 o.o 1 0.5 6 1.2 
15.0-16.0 0 o.o 2 1 • 1 4 0.8 
16.0-17.0 0 o.o 2 1 • 1 3 0.6 

• 17.0-18.0 0 o.o 1 0.5 0 o.o 
18.0-19.0 0 o.o 1 0.5 0 o.o 
19.0-20.0 0 o.o 0 o.o 0 o.o 
20.0-21.0 0 o.o 0 o.o 0 o.o 

>21.0 0 o.o 0 o.o 0 o.o 
RECOVERY RATES 

• LEVEL A LEVEL B LEVEL c 
o.o 12.9 34.9 
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SITE ID: KR 
SITE LOCATION: KAHUA RANCH, HI. 
DATA JANUARY 1982 THROUGH FEBRUARY 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTR I BUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (J) (ABS) ( J ) (ABS) ( J ) 

----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 0 o.oo 0 o.oo 
1. 0 0 o. oo 1 0.55 11 2. 23 
1. 5 0 o. oo 6 3.30 6 1 12. 35 
2 . 0 0 o. oo 10 5 . 4 9 96 19.43 
2 . 5 0 o.oo 16 8 . 79 131 26.52 
3.0 0 o.oo 26 14 . 29 173 35. 02 
3.5 0 o.oo 31 17.03 221 44 . 74 
4.0 0 o. oo 41 22.53 252 51.01 
4.5 0 o.oo 51 28.02 268 54.25 
5.0 0 o.oo 70 38.46 297 60.12 
5.5 0 o. oo 85 46.70 319 64.57 
6.0 0 o.oo 92 50.55 337 68.22 
6.5 0 o.oo 99 54 . 40 349 70.65 
7.0 0 o.oo 109 59.89 36 3 73.48 
7. 5 0 o.oo 125 68.68 373 75 . 51 
8.0 0 o.oo 1 31 7 1. 98 389 78.7 4 
8.5 0 o.oo 134 73.63 399 80.7 7 
9.0 0 o.oo 138 75.82 405 81. 98 
9.5 0 o. oo 142 78.02 415 84. 0 1 

10 . 0 0 o.oo 144 79.12 421 85. 22 
11.0 0 o.oo 153 84.07 435 88 . 06 
12 . 0 0 o.oo 159 87.36 446 90. 28 
13 . 0 0 o. oo 167 91.76 465 94.1 3 
14.0 0 o.oo 175 96 . 15 4 81 97.37 
15.0 0 o.oo 176 96.70 487 98.58 
16.0 0 o.oo 178 97.80 491 99.39 
17.0 0 o.oo 180 98.90 494 100.00 
18.0 0 o.oo 181 99.45 494 100.00 
19 . 0 0 o.oo 182 100.00 494 100.00 
20.0 0 o.oo 182 100 . 00 494 100.00 
21.0 0 o.oo 182 100.00 494 100.00 

>21.0 0 o. oo 182 100 . 00 494 100.00 

A- 90 



SITE ID: KR 
SITE LOCATION: KAHUA RANCH, HI. 
DATA JANUARY 1982 THROUGH FEBRUARY 1982 

--------------------------------1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 

----- ----------------------------------
1 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 
5 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 
7 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 
9 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 
11 0 0 0 0 0 0 0 0 
12 0 0 0 0 0 0 0 0 
13 0 0 0 0 0 0 0 0 
14 0 0 0 0 0 0 0 0 
15 0 0 0 0 0 0 0 0 
16 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: KR 
SITE LOCATION: KAHUA RANCH, HI. 
DATA JANUARY 1982 THROUGH FEBRUARY 1982 

---------------------------------------1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

---------------------------------------
WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A , C) (A,B,C) SA JB sc -------- --------------------------------------------
N 0.18 0 • 1 1 0.70 o.oo 
NNE 0.18 0. 6 9 0.70 o.oo 
HE 0.18 0.36 0.70 o.oo 
ENE 0.18 -0.15 0.70 o.oo 
E 0.18 0. 12 0.70 o.oo 
ESE 0.18 0.14 0.70 o.oo 
SE 0.18 -0.33 0.70 o.oo 
SSE 0. 1 8 -0.08 0.70 o.oo 
s 0.18 0.21 0.70 o.oo 
ssw 0. 1 '8 0.32 0.70 o.oo 
sw 0.18 -0.05 0.70 o.oo 
WSW 0.18 0. 11 0.70 o.oo 
w 0. 18 -0.55 0.70 o.oo 
WNW 0.18 -0.32 0.70 o.oo 
NW 0. 1 8 0.52 0.70 o.oo 
NNW 0.18 0.52 0.70 o.oo 

NOTES: 
ALPHA 

WS(UP) Z(UP) 
1. ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2. ALPHA = ------------------
LOG(Z(UP)/Z(LO)) 
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o.oo 0.55 1.62 
o.oo 3.30 1. 42 
o.oo 26.92 8.50 
o.oo 14.84 19.84 
o.oo 8.79 11.54 
o.oo 3.30 8. 10 
o.oo 0.55 5.06 
o.oo 3.85 6.07 
o.oo 10.44 9.51 
o.oo 8. 7 9 6-30 
o.oo 14.84 10.32 
o.oo 2.20 4.45 
o.oo 0.55 2.43 
o.oo 1. 10 1. 42 
o.oo o.oo 0.81 
o.oo o.oo 0.61 

WHERE; Z=ELEVATION 
WS:WIND SPEED 
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SITE ID: KU 
SITE LOCATION: KAHUKU MOD-OA, HI. 
DAT A JANUARY 1982 THROUGH MAY 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 3624 

SENSOR 

WS(A) 
WD(A) 

WS(B) 
WD(B) 

WS{C) 
WD(C) 

% ON-LINE 

100 . 0 
100. 0 

100. 0 
10 0. 0 

100. 0 
100 . 0 

% RECOVERED 

22.2 
4.4 

22 . 2 
22. 2 

2 2 . 2 
17.9 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SI TE DATA 

HEIGHT 
(METERS) 

{A) 45 . 7 
(B) 30.0 
(C) 9.1 

1.3 MAX I MUM WIND SPEED 

ELEVATION WIND 
(METERS) SPEED 

MEAN 
ws 

WIND 
DIR. 

8. , 
7 . 8 
7. 4 

MEAN 
WD 

87.3 
91.2 
93.5 

DATE 

POWER 
WA TTS/M**2 

568.55 
501.77 
466.40 

TIME OTHER LEVELS 

--------- --------------------------------------------------
(A) 45.7 23 .5 -999.9 03/05/82 16:00 (B) 22 . 7 

(C) 23 . 7 
(B) 30.0 22 . 7 181.3 03/05/82 16:00 (A) 23 . 5 

{c) 23.7 
( c ) 9. 1 2 3 . 7 185 . 3 03/05/82 16:00 (A) 23 . 5 

(B) 22 . 7 

NOTES: 
1. SITE ELEVATION: 108 METERS ABOVE SEA LEVEL . 
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SITE ID : KU 
SITE LOC ATION: KAHUKU MOD-OA, HI. 
DATA JANUARY 1982 THROUGH MAY 1982 

-------------------------------------------1. 4 WIND SPEED AND DI REC TION VERSUS TIME-OF- DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD WS WD ws WD 
------ -------------------------------------------------
00:00 8.4 94.1 8.0 96.9 7.5 99.1 
01:00 7 . 9 92.0 7.4 93 . 8 6.9 95 .4 
02:00 7 . 8 93.3 7 .4 97 . 6 6 . 9 101.3 
03 : 00 7 .9 91. 7 7 .4 96 . 8 7.0 10 1 .5 
04 :00 7.5 91.6 7.3 101. 4 6 . 7 106 . 9 
05:00 7.7 89.0 7.3 94 . 7 6.7 95 . 3 
06 :0 0 7.5 85.4 7 .1 100.2 6 . 6 105 . 7 
07:00 8.0 86.7 7.6 102 . 9 7 . 2 109 . 3 
08:00 7.9 85.6 7 . 5 106 . 6 7 . 2 1 1 1 • 7 
09:00 7 .7 86 . 3 7.5 92.7 7.2 95.9 
10:00 8 . 0 86.0 7.8 82. 7 7 -7 82 . 8 
11 :00 8 . 4 86.8 8 . 2 85.5 8 . 2 86 . 6 
12:00 8.4 84 .5 8.2 80. 1 8.2 79 . 5 
13:00 8 . 3 82 . 9 8 . 2 74 . 3 8. 1 72.6 
14 : 00 8.9 82. 4 8 . 7 84.5 8.6 87 . 2 
15:00 8 . 7 80.8 8.5 83 . 8 8 . 3 85 . 2 
16 : 00 8 . 2 79·7 7.9 80.1 7 - 7 82 . 0 
17:00 8 . 0 80 .6 7 - 7 83. 8 7 . 5 87 .8 
18:00 7.9 82 . 6 7. 5 89.5 7 . 0 91 . 0 
19:00 8.2 84.5 7.8 90.8 7 . 3 95 .1 
20:00 8 . 5 87.2 8.0 91.9 7 . 5 94 . 8 
21: 00 8 . 5 97.0 8.0 91. 8 7.5 92.3 
22:00 8 . 3 96.4 8.1 9 2 . 1 7 . 4 91 . 8 
23 : 00 8.4 93.3 8. 1 92.3 7 . 3 91.3 

- --------- -- -- ----- - --------- ---- -- -- - -- ----- - -- ----------~-
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SI TE I D: KU 
SITE LOCATI ON: KAHUKU MO D-OA, HI. 
DATA JANU ARY 1982 THROUGH MAY 1982 

------------------------------------1.5 FREQUEN CY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 

---------------------------------------
o.o- 0 . 5 0 o. o 0 o.o 0 o.o 
0.5 - 1. 0 1 0. 1 0 0 . 0 8 1. 0 
1. 0- 1. 5 7 0.9 11 1 • 4 9 1.1 
1 .5- 2 . 0 15 1. 9 12 1.5 17 2. 1 
2 . 0- 2.5 2 1 2 . 6 20 2 . 5 21 2 . 6 
2. 5- 3. 0 19 2.4 29 3.6 31 3 . 8 
3 . 0- 3. 5 34 4.2 32 4.0 39 4.8 
3 . 5- 4. 0 33 4 . 1 33 4. 1 33 4. 1 
4.0 - 4. 5 35 4. 3 33 4. 1 37 4 . 6 
4. 5- 5.0 31 3 . 8 29 3 . 6 47 5.8 
5 .0- 5. 5 35 4.3 43 5.4 28 3.5 
5 . 5- 6. 0 28 3 . 5 27 3.4 45 5 . 6 
6 .0- 6. 5 28 3. 5 43 5.4 49 6. 1 
6.5- 7.0 41 5. 1 34 4.2 34 4.2 
7 . 0- 7. 5 42 5 . 2 51 6.4 30 3.7 
7 .5- 8.0 49 6 • 1 37 4.6 35 4.3 
8 . 0- 8. 5 32 4.0 43 5 . 4 44 5 . 5 
8.5 - 9.0 49 6 • 1 42 5.2 33 4 . 1 
9 . 0- 9.5 33 4. 1 28 3. 5 34 4 . 2 
9 . 5-10 . 0 16 2 . 0 33 4 . 1 44 5.5 

10 . 0- 11.0 81 10.0 7 1 8 . 8 67 8 . 3 
11 .0- 12 . 0 54 6. 7 57 7 . 1 44 5.5 
12. 0-1 3.0 41 5. 1 40 5 .0 31 3.8 
13.0-1 4 . 0 29 3.6 21 2 .6 17 2 . 1 
14.0-15 .0 18 2. 2 13 1.6 9 1.1 
15 .0-16. 0 13 1.6 6 0 .7 4 0.5 
16 . 0-1 7. 0 8 1. 0 3 0 . 4 4 o.s 
17. 0- 18. 0 2 0. 2 2 0 . 2 2 0 . 2 
18. 0-19 . 0 1 0 . 1 0 o.o 0 o.o 
19 . 0-20.0 0 o.o 1 0. 1 0 o.o 
20 . 0- 21. 0 2 0.2 2 0.2 1 0 • 1 

>21 . 0 8 1. 0 7 0. 9 9 1. 1 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
22.2 22 .2 22 . 2 

A-97 



SITE ID: KU 
SI TE LOCATION: KAHUKU MOD-OA , HI. 
DATA JANUARY 1982 THROUGH MAY 1982 

-----------------------------------------------1.6 CUMULATI VE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL 13 LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( J) (ABS) (J) (ABS) ( J ) 
----- ----- ----- ----- ----- ----- -----

0 . 5 0 o.oo 0 0 . 00 0 o. oo 
1 • 0 1 0.12 0 o.oo 8 o . 99 
1.5 8 0 . 99 1 1 1.37 17 2. 11 
2.0 23 2.85 23 2. 86 34 4. 22 
2.5 44 5 . 46 43 5.35 55 6. 82 
3.0 63 7. 82 72 8.97 86 10.67 
3 . 5 97 12.03 104 12.95 125 15.51 
4 . 0 130 16 . 13 137 17.06 158 19.60 
4.5 165 20.47 170 21.1 7 195 24 . 19 
5 . 0 196 24 . 32 199 24 . 78 242 30.02 
5.5 231 28.66 242 30.14 270 33 . 50 
6.0 259 32 . 13 269 33.50 315 39.08 
6 . 5 287 35.61 312 38 . 85 364 45. 16 
7 . 0 328 40.69 346 43.09 398 49.38 
7 . 5 370 45.91 397 49.44 428 53. 10 
8.0 419 51.99 434 54 . 05 463 57. 44 
8.5 451 55.96 477 59.40 507 62. 90 
9 . 0 500 62.03 5 19 64.63 540 67. 00 
9 . 5 533 6 6 . 13 547 68.12 574 71 . 22 

10.0 549 6 8. 11 580 72.23 618 76. 67 
11.0 630 78.16 651 81.07 685 84. 99 
12 . 0 684 84 . 86 708 88. 17 729 90. 45 
13.0 725 89.95 748 93.15 760 94.2 9 
14 . 0 75 4 93.55 76 9 95.77 777 96 . 40 
15.0 772 95 . 78 782 97.38 786 97.52 
16.0 785 97 . 39 788 98 . 13 790 98.01 
17.0 793 98.39 79 1 98.51 794 98 . 5 1 
18.0 795 98.6 4 793 98.75 796 98 . 76 
19.0 796 98.76 793 98.75 796 98 . 76 
20 . 0 796 98.76 794 98 . 88 796 98 . 76 
21. 0 798 99.01 796 99.13 797 98.88 

>21.0 806 100.00 803 100.00 806 100.00 
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S ITE ID: KU 
SITE LOCATION: KAHUKU MOD-OA, HI. 
DATA JANUARY 1982 THROUGH MAY 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A} 

--------------------------------
NUMBER OF OCCUREN CES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 11 18 25 19 21 28 20 2 
2 3 10 4 1 1 9 6 3 0 
3 5 3 6 3 2 3 0 1 
4 2 2 2 2 1 4 2 0 
5 0 1 1 1 0 2 1 1 
6 0 0 0 0 1 2 0 0 
7 0 0 0 0 0 1 0 0 
8 0 0 0 0 1 2 0 0 
9 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 1 0 
1 1 0 0 0 0 0 0 0 0 
12 0 0 0 0 0 1 0 0 
13 0 0 0 0 0 2 0 0 
14 0 0 0 0 0 1 0 0 
15 0 0 0 0 0 0 0 0 
16 0 0 0 0 0 1 0 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 1 0 0 
1 9 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
2 1 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: KU 
SITE LOCATION: KAHUKU MOD-OA, HI. 
DATA JANUARY 1982 THROUGH MAY 1982 

---------------------------------------1.8 POWER LAW EXPONENT AND W/D DIS~BIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) {A,B,C) JA JB JC -------- --------------------------------------------
N 0.18 0.01 0.70 0.00 o.oo 1.87 1. 4 9 
NNE 0.18 0.01 0.70 o. oo o.oo 6.72 5.21 
NE 0.59 0.14 0.26 0.23 1.86 8.97 7.94 
ENE -0.14 0.01 -0.03 -0.02 4.22 13.95 11.54 
E -0.01 0.07 0.05 0.05 9.06 26.03 17.37 
ESE 0.76 0.07 0.25 0.21 4.47 20.42 14.39 
SE 0.18 0.04 0.70 0. 21 o.oo 10.83 9. 6 8 
SSE 0.18 0.10 0.70 0.21 o.oo 3.24 3 .72 
s 0.18 0.21 0.70 0.21 o.oo 1.99 2. 6 1 
ssw 0.18 0.12 0.70 0.21 o.oo 1 • 1 2 1. 36 
sw 0. 18 -0.21 0.70 0.21 o.oo 1 • 1 2 0.74 
WSW 0.18 -0.09 0.70 0.21 o.oo 0.62 0.74 
w 0.18 0.45 0.70 0.21 o.oo 0.50 1.12 
WNW 0.18 0.03 0.70 0.21 o.oo 0.87 1. 12 
NW 0.18 -0.06 0.70 0.21 o.oo 1 • 1 2 0. 62 
NNW 0.18 0.36 0 .70 0.21 o.oo 0.62 0.74 

------------------------------------------------------NOTES: 
ALPHA 

WS{UP) Z{UP) 
1 • ------ = -----

WS{LO) Z{LO) 

LOG{WS{UP)/WS{LO)) 

2. ALPHA = ------------------
LOG{Z{UP)/Z{LO)) 

A-1 00 

WHERE; Z:ELEVATION 
WS:WIND SPEED 



• 

LIVINGSTON, MONTANA 

A-101 



• 

• 

• 

• 

• 

• 

• 

• 



SITE ID: MT 
SITE LOCATI ON: LIVINGSTON , MT . 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

1. 1 SENSOR PERFORMANC E 

TOTAL PO SSI BLE SAMPLES: 6552 

SENSOR 

WS(A } 
WD(A} 

WS(B} 
WD( B} 

WS(C} 
WD ( C} 

% ON-LINE 

95 . 9 
95 . 9 

95 . 9 
95 . 9 

95 . 9 
95. 9 

% RECOVERED 

5 1 . 8 
52 . 2 

51. 3 
51.1 

42 . 3 
52 . 2 

1. 2 AN NU AL MEANS AND STANDARD DEVIATIONS 

SI TE DATA 

HEIGHT 
(METERS) 

(A} 45 . 7 
{B ) 30 . 0 
( C) 9 . 1 

1.3 MAX IMUM WI ND SPEED 

-----------------------
ELEVATI ON WIND 
( METERS} SPEED 

MEAN 
ws 

WIND 
DIR. 

8 . 3 
7-7 
6.7 

MEAN 
WD 

228 . 0 
223 . 3 
189 . 8 

DATE 

POWER 
WATTS / M' ' 2 

991.89 
754.51 
505. 13 

TIME OTHER LEVELS 

--------- --------------------------------------------------
( A) 45. 7 33 .1 221. 1 01/ 08/ 82 03: 00 (B) 29 . 4 

(C) 24.3 
( B) 30 .0 29 . 4 21 6 . 6 01/08/ 82 03:00 (A) 33.1 

(C) 24. 3 
( c ) 9. 1 26 . 5 216 . 1 01/08/ 82 04:00 (A} 31.6 

( B) 28.5 

NOTES: 
1. SITE EL EVATION : 1420 METERS ABOVE SEA LEVEL. 

A- 103 



SITE ID: MT 
SITE LOCATION: LIVINGSTON, MT. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

-------------------------------------------1. 4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ ----~--------------------------------------------

00:00 8.2 230.2 7.4 222.2 6.3 196.1 
01:00 8.3 228.0 7.7 222.4 6.3 186. 1 
02:00 7.9 221.4 7.3 215.6 6. 1 187.8 
03:00 8.0 232.8 7.4 219.2 6.1 192.3 
04:00 7.9 233.5 7.3 230.7 6.2 196.9 
05:00 7.6 233.4 7.2 229.2 6.2 191.0 
06:00 8.0 231.0 7.4 223.8 6.3 187.0 
07:00 7.8 230.4 7.4 226.5 6.3 188.7 
08:00 8.2 227.9 7.7 220.0 6.7 188.2 
09:00 8.4 222.7 8.0 216.9 7.0 181.3 
10:00 8.3 232.5 7.7 229.1 7.0 194.7 
11:00 8.4 236.4 7.7 235.2 7.1 194.5 
12:00 8.2 232.7 7.7 233.4 7.0 178.4 
13:00 8.4 233.7 7o7 235.2 7.0 189.5 
14:00 8.5 237.4 8.0 241.6 7.3 199.3 
15:00 9.0 237.9 8.2 246. 1 7.6 200.9 
16:00 8.8 250.7 8. 1 253.4 7.6 189.6 
17:00 8.8 227.3 8.1 222.7 7.3 176.8 
18:00 8.9 221.8 8.3 218.0 7. 1 181.4 
19:00 8.7 216.6 7.9 215.4 6.8 185.8 
20:00 8.5 221.0 7.8 213.9 6.6 190.0 
21:00 8.2 217.2 7.6 213.1 6.4 190. 8 
22:00 8.1 221.0 7.5 215.5 6.3 189.9 
23:00 8.0 218.1 7.3 211.6 6.2 189.4 

------------------------------------------------------------
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SITE ID: MT 
SITE LOCATION: LIVINGSTON, MT. 
DATA JANUAR Y 1982 THROUGH SEPTEMBER 1982 

------------------------------------
1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 

---------------------------------------
o. o- 0.5 0 o. o 0 o. o 0 o.o 
0.5- 1.0 60 1. 8 26 0.8 36 1.3 
1. 0- 1. 5 167 4. 9 16 4 4.9 181 6.5 
1.5- 2.0 214 6 .3 226 6.7 220 7.9 
2.0- 2 . 5 201 5.9 215 6.4 196 7. 1 
2.5- 3 . 0 178 5 . 2 183 5.4 164 5.9 
3.0- 3 . 5 144 4.2 159 4 . 7 167 6.0 
3.5- 4. 0 129 3.8 164 4.9 123 4.4 
4.0- 4. 5 128 3.8 139 4. 1 120 4.3 
4.5- 5.0 117 3 . 4 136 4 . 0 104 3.8 
5 . 0- 5.5 121 3.6 107 3.2 96 3.5 
5 . 5- 6.0 96 2.8 108 3.2 90 3.2 
6.0- 6.5 95 2 . 8 99 2.9 128 4.6 
6.5- 7.0 88 2.6 124 3.7 108 3 . 9 
7 . 0- 7.5 1 1 4 3.4 1 1 3 3.4 88 3.2 
7.5- 8. 0 106 3. 1 102 3.0 71 2.6 
8 . o- 8 , 5 94 2.8 123 3.7 83 3.0 
8.5- 9. 0 96 2.8 85 2.5 78 2.8 
9 . 0- 9. 5 95 2.8 91 2.7 71 2 . 6 
9.5-10. 0 83 2.4 83 2.5 74 2.7 

10 .0-11. 0 16 4 4.8 170 5. 1 102 3.7 
11.0 - 12. 0 155 4.6 122 3 .6 66 2.4 
12 . 0-13.0 103 3 . 0 75 2.2 49 1.8 
13.0-14.0 86 2.5 54 1 .6 45 1.6 
14.0-15. 0 51 1.5 5 1 1. 5 54 1.9 
15.0-16.0 45 1.3 45 1. 3 52 1.9 
16.0-17.0 37 1.1 66 2 .0 39 1 • 4 
17.0-18.0 49 1 • 4 50 1.5 39 1.4 
18 . 0-19 . 0 58 1.7 58 1. 7 43 1.6 
19.0-20.0 48 1.4 66 2 .0 33 1. 2 
20.0-21.0 49 1. 4 49 1.5 20 0.7 

>21.0 221 6.5 108 3 . 2 30 1. 1 
RECOVERY .RATES 

LEVEL A LEVEL B LEVEL c 
51.8 51.3 42.3 
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SITE ID: MT 
SITE LOCATION: LIVINGSTON, MT. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

-----------------------------------------------1. 6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (J) (ABS) ( J ) (ABS) (J) ----- ----- ----- ----- ----- ----- -----

0.5 0 o. oo 0 o.oo 0 o.oo 
1 • 0 60 1. 77 26 0.77 36 1. 30 
1.5 227 6. 6 9 190 5.65 217 7.83 
2 . 0 441 13.00 416 12.38 437 15.78 
2.5 642 18.93 631 18.77 633 22.85 
3.0 820 24.17 814 24 . 22 797 28.77 
3.5 964 28.42 973 28.95 96 4 34.80 
4.0 1093 32.22 1137 33.83 1087 39.214 
4.5 1221 36.00 1276 37.96 1207 43.57 
5.0 1338 39.45 1412 42.01 1311 47.33 
5 . 5 1459 43 . 01 1519 45.19 1407 50.79 
6.0 1555 45.84 1627 48.41 1497 54.04 
6.5 1650 48.6 4 1726 51.35 1625 58.66 
7 . 0 1738 51.24 1850 55.04 1733 62.56 
7 . 5 1852 54.60 1963 58.41 1821 65.74 
8.0 1958 57.72 2065 61.44 1892 68.30 
8.5 2052 60.50 2188 65 . 10 1975 71 .30 
9.0 2148 63.33 2273 67.63 2053 74.12 
9.5 2243 66 . 13 2364 70.34 2124 76.6 8 

10 . 0 2326 68.57 2447 72.81 2198 79.35 
11. 0 2490 73.41 2617 77.86 2300 83 . 03 
12 . 0 2645 77.98 2739 81 • 4 9 2366 85.42 
13.0 2748 81. 0 1 2814 83 . 73 2415 87. 18 
14 . 0 2834 83.55 2868 85 . 33 2460 88.81 
15.0 2885 85.05 2919 86.85 2514 90.76 
16 . 0 2930 86.38 2964 88.19 2566 92.64 
17.0 2967 87.47 3030 90.15 2605 94.04 
18.0 3016 88.92 3080 91.64 2644 95.45 
19.0 3074 90.63 3138 93.37 2687 97.00 
20.0 3122 92.04 3204 95.33 2720 98.19 
21.0 3171 93.48 3253 96.79 2740 98.92 

>21.0 3392 100.00 3361 100.00 2770 100.00 
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S ITE ID: Ml' 
S ITE LOCA TION: LIVIN GS TON, MT. 
DA TA JA NUAR Y 1982 THROUGH SEPTEMBER 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- -- ---- ~- -------~------------------WIND SPEED CLASS , METERS/SEC 
HOURS < 3 3- 4 4- 5 5-6 6-7 7 - 12 12-20 > 20 

----- ----------------------------------
1 104 160 16 9 161 127 114 73 25 
2 32 34 23 14 17 58 28 6 
3 17 7 8 4 1 31 1 1 2 
4 15 4 0 3 2 16 13 4 
5 6 1 0 0 0 17 6 1 
6 9 0 0 0 0 11 7 2 
7 5 0 0 0 0 3 2 1 
8 4 0 0 0 1 4 3 0 
9 1 0 0 0 0 3 1 1 

10 3 0 0 0 0 0 2 1 
1 1 0 0 0 0 0 3 2 0 
12 2 0 0 0 0 0 0 1 
13 0 0 0 0 1 2 0 1 
14 0 0 0 0 0 1 0 0 
15 0 0 0 0 0 0 1 0 
16 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 1 0 0 
18 1 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>2 3 0 0 0 0 0 0 0 0 
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SITE ID: MT 
SITE LOCATION: LIVINGSTON, MT. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) JA JB JC 
-------- --------------------------------------------
N -0.05 0.08 0.04 0 .o 5 2.65 2.05 1. 84 
NNE -0.11 0.10 0.05 0.06 1.53 1. 61 1.52 
NE 0.34 0.05 0. 12 0.10 1.39 1. 90 1.88 
ENE -0.38 -0.06 -0.14 -0.12 2.03 2.86 2.49 
E -0.27 0.18 0.06 0 .o 8 3.98 5.50 3.75 
ESE 0.20 0.02 0.07 0.06 10.26 10.50 10.40 
SE 0.31 0 .o 9 0.15 0.14 9.35 7.83 9. 10 
SSE -0.44 0.29 0.10 0.14 3.15 3.27 4. 6 9 
s -2.63 1.13 0.14 0.36 1. 6 2 3.09 2.74 
ssw 0.09 0.14 0.13 0. 13 5.81 7.94 8.92 
sw 0.58 0.09 0.22 0.19 16.89 11.04 14.77 
WSW 0.08 0.14 0.12 0.12 13.24 12.97 13.36 
w 0. 27 0 • 1 1 0.15 0.14 12.56 11.93 10.29 
WNW 0.04 0.09 0.08 0. 0 8 7.61 7.44 6.79 
NW 0.02 -0.03 -0.01 -0.02 5.19 5.18 5.23 
NNW 0.05 0.07 0.07 0.07 2.56 2.56 2.02 

------------------------------------------------------NOTES : 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO} Z(LO) 

LOG(WS(UP}/WS(LO}} 
2. ALPHA = ------------------

LOG(Z ( UP)/Z(LO)) 
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SITE ID: MK 
SITE LOCATION: MEADE, KANSAS 
DATA : JANUARY 1982 THROUGH SEPTEMBER 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 6552 

SENSOR 

WS (A) 
WD(A) 

WS(B) 
WD(B) 

WS(C) 
~'JD (C) 

% ON-LINE 

100.0 
100.0 

100 . 0 
100. 0 

100.0 
100.0 

% RECOVERED 

69.8 
68.9 

25.6 
49.0 

66.3 
71 . 2 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(B) 30.0 
(C) 9.1 

1. 3 l1AXIMUZ.t WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(B) 30 . 0 

(C) 9.1 

NOTES: 

\'liND 
SPEED 

24.6 

18. 2 

19 . 5 

1. SITE ELEVATION: 

f.tEAN 
ws 

WIND 
OIR. 

2 79.3 

161.5 

325.7 

8.8 
7.5 
6.1 

HEAN PO\~ER 

WD WATTS/M**2 

133.0 
94.8 

147. 3 

DATE 

05/26/82 

01/01/82 

04/02/82 

581.24 
354.33 
245.59 

TIME OTHER LEVELS 

15:00 (B)-999.9 
(C) 16.0 

13:00 (A)-999.9 
(C) 12.8 

14:00 (A) 23.8 
(B)-999.9 

756 METERS ABOVE SEA LEVEL. 
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SITE ID: MK 
SITE LOCATION: MEADE, KANSAS 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

-------------------------------------------
1.4 \'liND SPEED AND DIRECTI ON VERSUS TIME-OF-DAY 

-------------------------------------------

LEVEL A LEVEL B LEVEL c 
TIME --------- --------- ---------
OF DAY WS WD ws WD \iS WD 
------

_____ " ____________________________________________ 

00:00 8.9 135. 1 7.3 98.8 5.8 1 4 2.5 
01 : 00 8.6 132.0 6.9 95 . 4 5 . 6 144 . 1 
02 : 00 8.3 140. 7 6 . 9 99.5 5.5 149.8 
03:00 8.4 138.7 7. 1 98 . 4 5.5 154.3 
04: 00 8.4 1 36 . 3 7 . 1 95.8 5 . 4 152.8 
05 : 00 8.3 142.5 7 .1 99 . 2 5.3 163.7 
06:00 8.3 1 44.1 7.0 95.9 5.4 169.3 
07:00 8.4 153.0 7.1 92 . 7 5.8 173.9 
08:00 8.7 1 58.7 7 . 4 93 . 8 6 . 4 177 .7 
09 : 00 8.9 167.6 7.7 92.9 6.6 1 83 . 6 
10:00 9. 1 156.5 8 .1 91.1 6.9 177.4 
11 :00 9.1 1 47 . 9 8 . 0 91 . 0 7. 0 1 71. 0 
1 2:00 9.0 148 . 3 8. 1 95 . 9 6 . 9 167 . 1 
13:00 9.0 143.2 8 . 2 91.2 6.9 162.5 
14:00 9.3 144.3 8.0 101 . 4 7.1 164.2 
15 : 00 9 . 3 138.3 8 . 0 101 .0 7.1 151 . 2 
1 6:00 9.2 137.0 7.9 99.4 7. 0 146.1 
17 : 00 9.0 133.0 7.6 96.5 6.6 1 40. 2 
18:00 8.8 1 22. 1 7. 5 95 . 2 6 . 0 124 . 2 
19 : 00 9.0 115.7 7 . 5 92 . 9 5 . 7 1 1 7 . 9 
20 : 00 9.1 112 . 8 7.6 88.3 5.7 116 . 5 
21:00 9.2 1 1 2.2 7.6 90.3 5.8 121.0 
22:00 9.0 1 1 5.6 7 . 7 90.2 5.8 125.0 
23 :00 9 . 0 1 24 . 5 7 . 6 88.6 5 . 9 136.3 

------------------------------------------------------------
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SITE I D: MK 
SI TE LOCATION: MEADE, KANSAS 
DATA : J ANUARY 1982 THROUGH SEPTEMBER 1982 

------------------------------------
1 . 5 FREQUENCY DISTRI BUTI ON OF WIND SPEED 

------------------------------------
WIND LEVEL A LEVEL B LEVEL C 
SPEED COUNT % COUNT % COUNT % 
---------------------------------------

0 . 0- 0 . 5 0 o.o 0 o.o 0 o.o 
0 .5- 1 .0 0 0 .0 8 o. s 1 3 0.3 
1 .0- 1. 5 0 o.o 14 0.8 90 2 . 1 
1 . 5- 2. 0 6 0.1 2 2 1 .3 139 3 . 2 
2.0- 2 . 5 14 0 .3 33 2. 0 193 4. 4 
2 . 5- 3 . 0 42 0.9 48 2 . 9 236 5 . 4 
3 .0- 3.5 6 5 1 . 4 6 2 3 .7 261 6.0 
3 . 5- 4. 0 100 2 . 2 52 3 .1 261 6 . 0 
4 .0- 4.5 11 8 2 .6 60 3 .6 282 6.5 
4 . 5- 5 . 0 127 2 . 8 49 2 . 9 289 6 . 7 
5.0- 5.5 1 85 4 .0 7 5 4. 5 281 6.5 
5.5- 6 . 0 232 5 . 1 72 4.3 300 6.9 
6. 0- 6.5 316 6 .9 87 5 . 2 270 6 . 2 
6 .5- 7.0 328 7 .2 99 5 . 9 256 5 . 9 
7 . 0- 7.5 341 7 . 5 141 8 .4 222 5.1 
7 .5- 8.0 323 7. 1 112 6.7 190 4.4 
8 . 0- 8. 5 256 5.6 89 5.3 179 4. 1 
8 . 5- 9. 0 250 5 . 5 80 4 . 8 134 3 . 1 
9 . 0- 9 . 5 228 5 . 0 139 8 . 3 98 2 . 3 
9 . 5-10 . 0 195 4 . 3 1 4 8 8 . 8 11 2 2 .6 

10.0- 11. 0 305 6 . 7 11 4 6 . 8 182 4 . 2 
11. 0- 1 2. 0 2 35 5 .1 78 4 . 6 142 3 . 3 
12 . 0-13 . 0 215 4 .7 3 5 2.1 104 2 . 4 
13. 0-1 4 . 0 277 6 .1 34 2 . 0 41 0. 9 
1 4 . 0- 15. 0 243 5 . 3 15 0 . 9 28 0 .6 
15 .0-16. 0 69 1 . 5 7 0 . 4 1 5 0 . 3 
16 . 0-17 . 0 3 6 0.8 6 0 . 4 1 0 0 . 2 
17. 0- 18. 0 2 2 0.5 0 0 . 0 9 0.2 
18 .0-19. 0 20 0.4 1 0 .1 5 0 .1 
1 9.0 - 20.0 9 0.2 0 o.o 2 0.0 
20 . 0-21 .0 5 0.1 0 o.o 0 o.o 

>21 .0 14 0.3 0 o.o 0 0.0 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL C 
69 . 8 25 .6 66 .3 
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SITE ID: MK 
SITE LOCATION: MEADE, KANSAS 
DATA JANUARY 1982 THROUGH SEPTE~lBER 1982 

-----------------------------------------------
1.6 Cut-tULATIVE FREQUENCY DISTRIBUTION OF WINO SPEED 

-----------------------------------------------

LEVEL A LEVEL B LEVEL C 
----- ------------ ------------ ------------
WIND CFO CFO CFO CFO CFD CFD 
SPEED (ABS) (%) (ABS) (%) (ABS) (%) 
----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 0 o.oo 0 o.oo 
1.0 0 0.00 8 0 . 48 13 0.30 
1.5 0 o.oo 22 1.31 103 2 . 37 
2.0 6 0.13 44 2.62 242 5.57 
2 . 5 20 0.44 77 4.58 435 10.01 
3 .0 62 1.35 125 7.44 671 1 5 .4 5 
3 . 5 127 2. 7 8 187 11.13 932 21.45 
4.0 227 4.96 239 14. 23 1193 27.46 
4.5 345 7 . 54 299 17.80 1475 33.95 
5.0 472 10.31 348 20 .71 1764 40.61 
5.5 657 14.36 423 25. 1 8 2045 47.08 
6.0 889 19.43 495 29 .46 2345 53.98 
6.5 1205 26.33 582 34.64 2615 60.20 
7.0 1533 33.50 681 40.54 2871 66.09 
7.5 1874 40.95 822 48.93 3093 71. 20 
8.0 2197 48.01 934 55.60 32 83 75. 58 
8.5 2453 53.61 1023 60.89 3462 79.70 
9.0 2703 59.07 1103 65.65 3596 82 .78 
9 . 5 2931 64.05 1242 73.93 3694 85.0 4 

10.0 3126 68.31 1390 82.74 3806 87. 62 
11.0 3431 74.98 1504 89.52 3988 91.80 
12.0 3666 80 . 11 1582 94.17 4130 95.07 
13.0 3881 84.81 1617 96.25 423 4 97.47 
14 . 0 4158 90.87 1651 98 . 27 4275 98.41 
15.0 4401 96.18 1666 99.17 4303 99.06 
16.0 4470 97.68 1673 99.58 431 8 99.40 
17.0 4506 98 . 47 1679 99.94 432 8 99.63 
18.0 4528 98.95 1679 99.94 4337 99.84 
19.0 4548 99.39 1680 100.00 4342 99.95 
20.0 4557 99.58 16 80 100.00 4344 100.00 
21 . 0 4562 99.69 1680 100.00 4344 100.00 

>21.0 4576 100.00 1680 100.00 4344 100.00 
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S ITE I D: MK 
SITE LOCATION: MEADE, KANSAS 
DATA JANUARY 19 82 THROUGH SEPTEMBER 1982 

1 .7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

NU~ffiER OF OCCURENCES 
----- ----------------------------------

WIND SPEED CLASS, I1ETERS/ SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 17 69 106 163 217 196 86 7 
2 11 19 25 51 75 48 29 4 
3 2 10 7 19 27 39 11 1 
4 1 5 4 6 14 32 7 0 
5 0 0 1 4 7 14 10 0 
6 0 1 0 3 8 17 7 0 
7 0 0 0 1 2 13 5 0 
8 0 0 0 0 0 12 3 0 
9 0 0 0 0 0 10 4 0 

10 0 0 0 1 0 7 0 0 
11 0 0 0 0 0 5 2 0 
12 0 0 1 0 0 4 1 0 
13 0 0 0 0 0 5 1 0 
14 0 0 0 0 0 2 1 0 
15 0 0 0 0 0 3 0 0 
16 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 4 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: MK 
SITE LOCATION: MEADE, KANSAS 
DATA : J ANUARY 1982 THROUGH SEPTEMBER 1982 

---------------------------------------
1 . 8 POWER LAW EXPONENT AND W/D DISTRI BUTION 

---------------------------------------

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A , B) (B,C) (A , C) (A,B,C ) %A %B %C 
-------- --------------------------------------------
N 1 .10 -0.20 0.14 0.07 
NNE 0 . 8 4 - 0 . 01 0 . 21 0 . 16 
NE 0.22 0.18 0.19 0.18 
ENE 1.06 -0.02 0.26 0.20 
E 1 . 26 0.11 0 . 41 0.35 
ESE 1.09 0 . 12 0 . 37 0 . 32 
SE 0 . 39 0.25 0.28 0 . 28 
SSE -0.09 0.26 0.17 0.19 
s 0 . 22 0 . 21 0.21 0.21 
ssw 0.40 0. 21 0 . 26 0 . 25 
sw 0 . 06 0.3 1 0.25 0.26 
WSW 0.82 0.05 0.25 0.21 
w - 0 . 26 0 . 36 0 . 20 0 .24 
WNW - 0.35 0.53 0 . 30 0.35 
NW 0 . 46 o.oo 0.12 0. 09 
NNW - 0 . 20 0 . 29 0.16 0 . 19 

NOTES: 
ALPHA 

WS(UP) Z(UP) 
1. ------ = -----

WS(LO) Z( LO} 

LOG(WS(UP) / WS(LO}} 
2 . ALPHA = -- - ---------- - - - - -

LOG(Z(UP} / Z(LO) } 

7 . 65 1 . 79 9 . 65 
6 . 71 2.26 6 . 22 
3 . 50 1 . 25 2 . 60 
3 . 52 3 . 21 2.92 
4 . 26 4 .17 3 . 71 

10 . 12 5.48 7.53 
11.65 9.40 12 . 36 
12 . 41 1 6 . 31 16.00 
1 0.86 

7.41 
3 . 74 
1. 88 
1 .55 
2 .1 2 
3 . 32 
5 . 31 

WHERE; 

6 . 07 9 . 83 
2.74 7 . 64 
1.43 2 . 44 
0 . 89 1 . 80 
0 . 48 2. 1 9 
1.31 3.45 
0 . 65 3 . 59 
2 . 08 7. 39 

Z=ELEVATION 
WS=WIND SPEED 
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• SITE I D: MR 
SITE LOC ATION: MINOT, ND. 
DATA J ANUARY 1982 THROUGH SEPTEMBER 1982 

• 

• 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIB LE SAMPLES: 6552 

SENSOR 

WS(A) 
WD(A) 

WS(B) 

% ON-L INE 

100. 0 
100. 0 

100. 0 

% RECOVERED 

96.6 
98.9 

95.4 
• WD{B) 100 . 0 97.0 

WS(C) 
WD(C) 

100 .0 
100. 0 

93.4 
97 . 3 

• 1 .2 ANNUAL MEANS AND STANDARD DEVIAT I ONS 

• 
SITE DATA 

• 

HEIGHT 
(METERS) 

(A) 45 . 7 
(B) 30.0 
(C) 9.1 

1.3 MAXIMUM WIND SPEED 

• 
EL EVATION 
( METERS) 

(A) 45. 7 

(B) 30.0 

• ( C ) 9. 1 

NOTES : 

WIND 
SPEED 

23 .4 

2 3 . 2 

20 .4 

MEAN 
ws 

WI ND 
DI R. 

2 9 1 .2 

299.2 

295.9 

MEAN 
WD 

262.2 
275 . 9 
296.1 

DATE 

03/12/82 

03/12/82 

03/12/82 

POWER 
WATTS/M**2 

547.63 
455.47 
322 . 93 

TIME OTHER LEVELS 

2 1 :00 (B) 23.2 
{C) 19 . 8 

2 1 : 00 (A) 23.4 
(C) 19.8 

18:00 (A) 2 3. 1 
(B) 22 . 8 

1 . S I TE ELEVATION: 675 ME TERS ABOVE SEA LEVEL. 

• 
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SITE ID: MR 
SI TE LOCATION: MINOT, ND. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

-------------------------------------------1. 4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 
-------------------------------------------

LEVEL A LEVEL B LEVEL c 
TIME --------- --------- ---------OF DA Y ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 8.8 194.8 8 . 0 1 96. 1 6.8 15 6. 1 
01:00 8.9 202.2 8 . 1 212.6 6.9 184.3 
02:00 9.0 218.7 8. 1 227.4 6.9 233 . 4 
03:00 8.9 224.6 8. 1 233-3 6.9 240.6 
04 :00 9 . 0 232.9 8.2 238. 0 6 . 9 242.9 
05:00 8 . 9 245.8 8. 1 251 . 0 6.9 256 . 0 
06:00 8.7 240.5 7.9 248.8 6.8 252.8 
07 : 00 8.5 248.9 7.7 260 . 8 6.8 273 . 6 
08:00 8.2 252 . 9 7.6 262.9 7. 1 272. 2 
09:00 8.0 26 6. 1 7.6 276.1 7.2 286.5 
10:00 8.0 27 1.4 7-7 284 . 5 7.4 299.0 
11:00 8.0 280 . 2 7.8 303.7 7-5 32 4 .5 
12:00 8.0 276.4 7-9 301.7 7 . 5 323.0 
13:00 8.2 266.4 8 . 0 293 . 7 7 . 8 304.1 
14 :00 8.2 269.9 8 . 0 295 . 0 7-7 307.9 
15 : 00 8.2 27 1.7 8. 0 294 . 5 7. 6 305 . 8 
16:00 8.2 278.4 8 .0 294.7 7.5 316.6 
17:00 8.2 283.6 7 - 9 302 . 6 7 . 4 325 . 1 
18:00 8 . 3 293 . 6 7 . 9 312 . 2 7-3 336.0 
19:00 8.2 311. 8 7 . 7 329 . 7 7 . 0 8 . 6 
20:00 8.2 334.8 7-6 355.9 6.6 53 - 1 
21:00 8 .4 4. 3 7.8 29.9 6.5 72.3 
22:00 8.6 90 . 3 7 - 9 92 . 3 6.6 11 2.6 
23:00 8.8 15 1 • 5 8 . 1 159 . 6 6.8 130 . 0 

------------------------------------------------------------
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SITE ID : MR 
SITE LOCATION: MINOT , ND. 
DATA J ANU ARY 1982 THROUGH SEPTEMBER 1982 

------------------------------------1. 5 FREQUENCY DIS TRIBUTION OF WIND SPEED 
--- ------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT J COUNT J COUNT J 

---------------------------------------
0.0- 0 . 5 0 0.0 0 o.o 0 o.o 
0.5 - 1 • 0 1 o.o 0 o.o 1 o.o 
1.0- 1. 5 26 0.4 23 0.4 10 0.2 
1. 5- 2. 0 61 1.0 48 0.8 46 0.8 
2 . 0- 2 . 5 100 1.6 120 1.9 94 1.5 
2.5- 3.0 119 1.9 139 2 . 2 153 2 . 5 
3 . 0- 3.5 160 2.5 196 3.1 250 4. 1 
3- 5- 4. 0 212 3. 4 231 3-7 320 5.2 
4.0- 4. 5 241 3.8 274 4.4 331 5.4 
4.5- 5 . 0 244 3- 9 305 4.9 326 5.3 
5.0- 5.5 280 4.4 314 5 . 0 38 1 6.2 
5. 5- 6. 0 299 4 . 7 332 5.3 451 7 .4 
6.0- 6.5 309 4.9 352 5.6 450 7.4 
6 .5- 7. 0 310 4.9 372 6.0 453 7.4 
7 . 0- 7.5 330 5.2 357 5 . 7 411 6.7 
7.5- 8.0 332 5.2 332 5.3 408 6 .7 
8.0- 8.5 337 5.3 376 6.0 345 5.6 
8.5- 9.0 36 9 5.8 349 5.6 268 4.4 
9.0- 9.5 301 4.8 314 5.0 262 4 . 3 
9 . 5- 10 . 0 336 5.3 290 4.6 237 3.9 

10 .0-1 1. 0 542 8 . 6 483 7-7 324 5 . 3 
11.0-12.0 432 6.8 313 5. 0 212 3.5 
12.0-13. 0 303 4.8 230 3 .7 133 2.2 
13.0-14 . 0 231 3.7 16 8 2 . 7 101 1.7 
14.0-15. 0 148 2.3 124 2.0 65 1.1 
15.0-16.0 113 1.8 69 1.1 34 0.6 
16.0-17.0 54 0.9 53 0. 8 26 0.4 
17 . 0-18. 0 60 0 . 9 40 0 .6 6 0.1 
18.0-19.0 33 0.5 16 0 .3 13 0.2 
19.0-20 .0 14 0.2 10 0.2 6 0. 1 
20.0-21.0 16 0 . 3 11 0.2 3 o.o 

>21.0 15 0.2 9 0 . 1 0 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
96.6 95.4 93.4 
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SITE ID: MR 
SITE LOCATION: MINOT, ND. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

-----------------------------------------------1. 6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C ----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 

SPEED (ABS) ( J) (ABS) ( % ) (ABS) ( % ) 
----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 0 o.oo 0 o.oo 
1. 0 1 0.02 0 o.oo 1 0.02 
1 • 5 27 0.43 23 0.37 11 0.1 8 
2.0 88 1. 39 71 1. 14 57 0.93 
2.5 188 2.97 191 3.06 151 2.47 
3.0 307 4.85 330 5.28 304 4.97 
3.5 467 7.38 526 8.42 554 9.05 
4.0 679 10.73 757 1 2. 11 874 14.28 
4.5 920 14.54 1031 16.50 1205 19.69 
5.0 1164 18.39 1336 21.38 1531 25.02 
5.5 1444 22.82 1650 26.40 1912 31.24 
6.0 1743 27.54 1982 31.71 2363 38.61 
6.5 2052 32.4 3 2334 37 ,, 34 2813 45.96 
7.0 2362 37-33 2706 43.30 3266 53.37 
7.5 2692 42.5 4 3063 49.01 3677 60.08 
8.o 3024 47.79 3395 54 . 32 4085 66.75 
8.5 3361 53. 11 3771 60.34 4430 72.39 
9.0 3730 58.94 4120 65.92 4698 76.76 
9.5 4031 63.70 4434 70 . 94 4960 81.05 

10.0 4367 69.01 4724 75.58 5197 84.92 
11.0 4909 77.58 5207 83 .3 1 5521 90.21 
12 . 0 5341 84.40 5520 88.32 5733 93.68 
13 .0 5644 89.19 5750 92.00 5866 95.85 
14.0 5875 92.84 5918 94.6 9 5 967 97.50 
15.0 6023 95.18 6042 96.67 6032 98.56 
16.0 6136 96. 97 6 111 97.78 6066 99.12 
17.0 6190 97.82 6164 98.62 6092 99.54 
18.0 6250 98.77 6204 99.26 6098 99.64 
19.0 6283 99.29 6220 99.52 6 111 99.85 
20.0 6297 99-51 6230 99.68 6117 99.95 
21.0 6313 99.76 6241 99.86 6120 100.00 

>21. 0 6328 100.00 6250 100.00 6120 100.00 
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S ITE ID: MR 
SITE LOCATI ON: MINOT, ND. 
DATA J ANUARY 1982 THROUGH SEPTEMBER 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3- 4 4-5 5- 6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 65 156 220 255 255 209 102 2 
2 27 49 56 78 75 71 17 1 
3 19 14 30 23 24 37 16 2 
4 4 9 2 10 12 40 1 4 1 
5 6 3 2 4 4 25 5 0 
6 2 1 2 1 3 17 4 0 
7 2 0 2 2 2 14 4 0 
8 1 1 0 0 0 12 4 1 
9 0 0 0 0 0 6 4 1 

10 1 0 0 0 1 9 0 0 
11 0 0 0 0 0 6 2 0 
12 0 0 0 0 0 6 4 0 
13 0 0 0 0 0 4 1 0 
14 1 0 0 0 0 1 3 0 
15 0 0 0 0 0 2 0 0 
16 0 0 0 0 0 5 0 0 
17 0 0 0 0 0 3 1 0 
18 0 0 0 0 0 1 2 0 
1 9 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 2 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 1 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: MR 
SITE LOCATION: MINOT, ND. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) %A %B %C _______ _, 

--------------------------------------------
N 0.01 o.oo o.oo o.oo 6. 62 6e40 7.29 
NNE 0.03 0.03 0.03 0.03 5.44 5.22 6.24 
NE 0.20 0.25 0.24 0.24 4.98 5 . 44 4.79 
ENE -0.01 0.19 0.14 0.15 4.93 4.61 5.18 
E -0.01 0.12 0.09 0.09 4. 11 4.99 5.10 
ESE 0.14 0.01 0.04 0.03 4.08 4.08 3.84 
SE 0.28 0.03 0.09 0.08 4.85 4.34 4.56 
SSE 0.46 0.06 0.17 0.14 6.68 4.56 4.75 
s 0.06 0. 10 0.09 0.09 9.91 10. 13 10.28 
SSW 0.10 0.06 0.07 0.07 6.45 7.82 8.55 
sw 0.23 0.09 0.12 0. 11 4.69 5.10 5.60 
WSW 0.29 0 • 1 1 0. 16 0.15 6.40 5.73 4.74 
w 0.39 0.10 0.18 0.16 7.10 6.83 6.34 
WNW 0.19 0.12 0.14 0.13 7.76 7.22 6. 62 
NW 0.09 0.10 0.10 0.10 7.89 7.26 6.00 
NNW 0. 14 0.04 0.06 0.06 7.92 8.10 8.14 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2. ALPHA = ------------------
LOG(Z(UP)/Z(LO)) 
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WS:WIND SPEED 
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MONTAUK, NEW YORK 
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SI TE ID: NY 
SITE LOCATION: MONTAUK POINT, NY. 
DATA JANUAR Y 1982 THROUGH MAY 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 3624 

SENSOR 

WS(A) 
WD(A) 

WS(C) 
WD(C) 

% ON- LINE 

100.0 
100. 0 

100.0 
100. 0 

% RECOVERED 

57 . 3 
2.8 

57. 1 
54.6 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

HEIGHT 
(METERS) 

MEAN 
ws 

MEAN 
WD 

POWER 
WATTS/M••2 

----------------------------------------------------------------
SITE DATA (A) 45.7 

(C) 18. 2 

1.3 MAXIMUM WIND SPEED 

ELEVAT ION 
( METERS) 

(A) 45.7 

(C) 18 . 2 

NOTES: 

WIND 
SPEED 

22.5 

19 . 9 

WIND 
DIR. 

-999.9 

310 .4 

6.9 
6.5 

251.9 
286.8 

DATE 

04/12/82 

04/12/82 

445.30 
339.17 

TIME OTHER LEVELS 

06:00 (B)-999.9 
(C) 19.0 

08:00 (A) 22.5 
(B)-999.9 

1. SITE ELEVATION: 2 METERS ABOVE SEA LEVEL. 
3. SENSOR LEVEL B NOT AVAILABLE AT SITE NY. 
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SITE ID: NY 
SITE LOCATION: MONTAUK POINT, NY. 
DATA JANUARY 1982 THROUGH MAY 1982 

-------------------------------------------1.4 WIND SPEED AND DI RECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD ------ -------------------------------------------------
00:00 6 . 6 271.5 o.o o.o 6.4 298.5 
01:00 6 . 5 27 3. 7 o.o o.o 6.3 298.7 
02:00 6 . 7 271.0 o.o o.o 6.4 302 .1 
03:00 6.7 262.8 o.o o. o 6.5 302.4 
04:00 6.8 257.1 o.o o.o 6.5 303.1 
05:00 6.6 239.3 o. o 0 . 0 6.3 306.5 
06:00 6.8 238.5 o.o o.o 6.4 301 . 9 
07:00 7. 1 245 . 7 o.o o.o 6.5 30 1 .0 
08:00 7.2 248.8 0.0 o.o 6.6 303.5 
09 : 00 7. 1 249 . 0 o.o o.o 6.5 302.0 
10:00 7.2 257.4 o.o o. o 6.4 297.6 
11 : 00 7 . 2 223 . 9 o.o o.o 6.6 285 . 5 
12:00 7.3 204 . 0 o.o o.o 6 . 6 26 9.4 
13:00 7.5 213 . 3 o.o o.o 6.7 26 0. 1 
14:00 1·1 218.7 o.o o. o 6.9 250 . 5 
15:00 7.6 232 .4 o.o o.o 6 . 8 258.5 
16:00 7.1 232.3 o.o o.o 6.6 260. 1 
17:00 6.9 26 3. 0 o.o o.o 6.6 256.8 
18:00 6.8 264.9 o.o o. o 6 . 6 256 . 4 
19:00 6 . 6 258.4 o.o o.o 6.4 266 . 5 
20:00 6.6 265.9 o.o o. o 6 .4 274.4 
21:00 6.4 264.0 o.o o.o 6.2 279.4 
22:00 6.4 258 . 0 o.o o.o 6.2 285.4 
23:00 6.3 254.2 o.o o.o 6 . 1 296.8 

------------------------------------------------------------
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SI TE I D: NY 
SITE LOCATION: MONTAUK POIN T, NY. 
DATA JANUARY 1982 THROUGH MAY 1982 

------------------------------------1. 5 FR EQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUN T ~ COUNT ~ COUNT % 

------~--- - ~----- -- -- --- - -- ------------

o.o- 0 . 5 0 o.o 0 o.o 1 o.o 
o.s - 1. 0 16 0. 8 0 o.o 29 1.4 
1.0- 1.5 73 3 -5 0 o.o 48 2.3 
1. 5- 2. 0 66 3 .2 0 o.o 82 4.0 
2 .0- 2. 5 72 3 -5 0 o.o 78 3.8 
2 . 5- 3. 0 73 3.5 0 o.o 97 4.7 
3.0- 3. 5 89 4.3 0 o.o 101 4.9 
3-5- 4.0 98 4.7 0 o.o 96 4.6 
4 .0- 4.5 95 4.6 0 o.o 102 4.9 
4. 5- 5. 0 128 6.2 0 o.o 112 5.4 
5.0- 5.5 135 6. 5 0 o.o 147 7. 1 
5.5- 6.0 125 6.0 0 o.o 130 6.3 
6 .0- 6 . 5 117 5.6 0 o.o 122 5.9 
6 .5- 7.0 117 5. 6 0 o.o 126 6. 1 
7.0- 7. 5 119 5 .7 0 o.o 125 6.0 
7 -5- 8. 0 95 4.6 0 o.o 92 4.4 
8.0- 8. 5 114 5.5 0 o.o 105 5. 1 
8.5 - 9.0 78 3.8 0 o.o 76 3.7 
g.o- 9. 5 79 3.8 0 o.o 61 2.9 
9. 5-10 . 0 53 2 . 6 0 o.o 55 2.7 

10. 0-1 1 . 0 61 2 . 9 0 o. o 64 3 • 1 
11 . 0-1 2 .0 57 2 . 7 0 o.o 59 2.9 
12. 0-1 3 .0 49 2 . 4 0 o.o 40 1.9 
13 . 0-14.0 32 1.5 0 o.o 31 1.5 
14 . 0-15.0 31 1. 5 0 o.o 33 1. 6 
15 . 0- 16. 0 20 1. 0 0 o.o 19 0.9 
16. 0-17. 0 25 1. 2 0 o.o 8 0.4 
17.0-1 8 . 0 16 0. 8 0 o.o 13 0.6 
18. 0- 19 .0 12 0.6 0 o.o 12 0.6 
19 .0-20. 0 9 0.4 0 o.o 4 0.2 
20. 0- 21 .0 7 0.3 0 o.o 0 o.o 

>2 1. 0 15 0.7 0 o. o 0 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
57.3 o.o 57 .1 
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SITE ID : NY 
SI TE LOCATION: MONTAUK POINT, NY. 
DATA JANUAR Y 1982 THRO UGH MAY 1982 

-----------------------------------------------1. 6 CUMULATIVE FREQUENCY DIS TRIBUT I ON OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEV EL c 

----- ------------ ------------ ------------WI ND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( J) (ABS) ( % ) (ABS) ( % ) 
----- ----- ----- ----- ----- ----- -----

0 . 5 0 o. oo 0 o.oo 1 0.05 
1.0 16 0.77 0 o.oo 30 1. 4 5 
1. 5 89 4.29 0 o. oo 78 3. 77 
2 . 0 155 7.47 0 o. oo 160 7. 74 
2 . 5 227 10 . 93 0 o.oo 238 11.5 1 
3 . 0 300 14. 45 0 o.oo 335 16 . 20 
3.5 389 18 . 74 0 o.oo 436 21.0 8 
4 . 0 487 23 .46 0 o. oo 532 25 .7 3 
4. 5 582 28.03 0 o.oo 634 30 . 66 
5.0 710 34 . 20 0 o. oo 74 6 36 .07 
5. 5 845 40.70 0 o.oo 893 43. 18 
6 . 0 970 46.72 0 o.oo 1023 49.47 
6.5 1087 52.36 0 o. oo 1145 55 . 37 
7 .0 1204 58 . 00 0 o.oo 1271 61.46 
7o5 1323 6 3 · 73 0 o.oo 1396 67 . 50 
8.0 1418 68.30 0 o.oo 1488 7 1. 95 
8 . 5 1532 73. 80 0 o. oo 1593 77.03 
9.0 1610 77.5 5 0 o.oo 1669 80 . 71 
9.5 16 89 81 . 36 0 o.oo 1730 83. 66 

10.0 1742 83 . 91 0 o.oo 1785 86.32 
11 . 0 1803 86. 85 0 o.oo 1849 89. 41 
12 . 0 186 0 89.60 0 o.oo 1908 92 . 26 
13.0 1909 91.96 0 o.oo 1948 94.20 
14. 0 194 1 93.50 0 o.oo 1979 95.70 
15.0 1972 94.99 0 o. oo 201 2 97 .29 
16.0 1992 95.95 0 o.oo 203 1 98.21 
17 . 0 20 17 97. 16 0 o.oo 2039 98.60 
18.0 2033 97.93 0 o.oo 2052 99.23 
19.0 2045 98.51 0 o.oo 2064 99.8 1 
20 . 0 205 4 98 . 94 0 o.oo 2068 100. 00 
21. 0 206 1 99 . 28 0 o. oo 2068 100 .00 

>21. 0 2076 100.00 0 o.oo 206 8 100.00 
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SITE ID: NY 
SITE LOCATION: MONTAUK POINT, NY. 
DATA JANUARY 1982 THROUGH HAY 1962 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY ( LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 32 71 95 134 1 1 1 65 21 4 
2 14 22 32 21 36 24 8 0 
3 6 1 1 9 9 8 22 4 0 
4 9 4 5 2 2 9 4 0 
5 4 3 0 1 2 1 1 0 
6 4 0 1 1 0 6 1 0 
1 2 0 0 1 1 3 1 1 
8 0 0 0 0 0 3 1 0 
9 0 0 0 0 0 4 0 0 

10 1 0 0 0 0 2 0 0 
11 1 0 0 0 0 0 0 0 
12 1 0 0 0 0 0 0 0 
13 0 0 0 0 0 1 0 0 
14 0 0 0 0 0 1 0 0 
15 0 0 0 0 0 1 0 0 
16 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 1 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: NY 
SITE LOCATION: MONTAUK POINT, NY. 
DATA JANUAHY 1982 THHOUGH MAY 1982 

1.8 POWEH LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) %A %B %C 
-------- --------------------------------------------
N 0.00 o.oo 0.40 o.oo o.oo 0 . 00 5.08 
NNE o.oo o.oo -0 . 92 o.oo 0.05 o.oo 3.24 
NE o.oo o.oo -0.76 o.oo 0.10 o.oo 2.61 
ENE o.oo o.oo 0.18 o.oo 0.34 o.oo 4.45 
E o. oo o.oo 0.58 o.oo 0 . 24 o.oo 3.77 
ESE o.oo o.oo 0. 1 9 o.oo 0.10 o.oo 3.34 
SE o.oo o.oo 0.40 o.oo 0.00 o.oo 3.38 
SSE o.oo o.oo -0.01 o.oo 0.19 o.oo 4.59 
s o.oo o.oo 0 . 18 o.oo 0.19 0.00 3.72 
ssw o.oo 0.00 0.06 o. oo 0.14 o.oo 4.84 
sw o.oo o.oo 0.08 o.oo 0.77 o.oo 5.95 
WSW o. oo o.oo 0. 18 o.oo 1.06 o.oo 6.48 
w o.oo o.oo 0.07 o.oo 0.72 o.oo 12.81 
WNW o. oo o.oo -0 .27 o.oo 0 . 82 o.oo 11.32 
NW o. oo o.oo -1.18 o.oo 0.10 o.oo 11.85 
NNW o.oo o.oo -1.11 o.oo 0.14 o.oo 7.64 

------------------------------------------------------
NOTES: 

ALPHA 
WS(UP) Z(UP) 

1 • ------ = -----
WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2. ALPHA = ------------------
LOG(Z(UP)/Z(LO)) 
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SITE ID: PT 
SITE LOCATION: PROVINCETOWN, MA. 
DATA JANUARY 1982 THROUGH AUGUST 1982 

1 . 1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 5832 

SENSOR 

WS(A) 
WD(A) 

WS (B) 
WD(B) 

WS (C) 
WD(C) 

% ON- LINE 

100.0 
100.0 

100.0 
100.0 

100 .0 
100.0 

% RECOVERED 

23.6 
24.2 

36.4 
23.3 

11.6 
22.9 

1. 2 ANNUAL MEANS AND STANDARD DEVIATIONS 

HEIGHT 
(METERS) 

f.tEAN 
ws 

MEAN PO\'lER 

SITE DATA (A) 42.7 
(B) 30.0 
(C) 9.1 

10.0 
8.3 
5.6 

1. 3 MAXI Mmt WIND SPEED 

ELEVATION 
(METERS) 

(A) 42.7 

(B) 30.0 

( C) 9.1 

NOTES: 

WIND 
SPEED 

26.3 

21.5 

20.6 

WIND 
DIR. 

-999.9 

340.4 

-999.9 

WD WATTS/M**2 

245.6 
240.2 
234.2 

DATE 

04/03/82 

04/06/82 

04/07/82 

831.64 
582.30 
239 . 59 

TIME 

21:00 (B) 
(C} 

OTHER LEVELS 

18.6 
17.2 

20:00 (A)-999.9 
(C) - 999.9 

17:00 (A)-999.9 
(B) 19.0 

1 . SITE ELEVATION: 1 0 METERS ABOVE SEA LEVEL . 
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SITE ID: PT 
SITE LOCATION: PROVINCETOWN, MA. 
DATA JANUARY 1982 THROUGH AUGUST 1982 

--~----------------------------------~-----1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL C 

TIME 
OF DAY WS WD WS WD WS WD 

00:00 
01:00 
02:00 
03:00 
04:00 
05:00 
06:00 
07 : 00 
08:00 
09:00 
10:00 
11:00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 

10.2 
1 0. 1 
9.8 
9.6 
9.5 
9.6 
9.8 

1 0 • 1 
10.5 
10.5 
10.0 
9.8 
9.6 
9.7 
9.9 

10.2 
1 0 • 1 
9.9 
9.7 

10.0 
10.0 
10.3 
10.0 
10.2 

26 9.2 
282.4 
284.5 
291.5 
286.4 
284.0 
263.6 
262.7 
253.3 
281.5 
280.4 
260.4 
247.8 
219.3 
215.9 
210.3 
1 94.5 
18 8. 5 
208.5 
219.4 
231.4 
237.2 
247.6 
249.5 

8.2 
7-9 
8.0 
8. 1 
8.0 
7.8 
7-9 
8.6 

10.0 
9.8 
9.3 
9. 1 
8.6 
8.6 
8.7 
8.4 
7.9 
7.6 
7-7 
7.5 
7.8 
8. 1 
8.3 
8.2 

239.5 
250.1 
255.5 
244.4 
247.3 
234.1 
235.5 
242.3 
248.5 
257.2 
254.6 
264.5 
266.8 
248.5 
227.9 
229.7 
232.7 
200.0 
206.3 
216.8 
224.5 
223.3 
224.5 
242.6 

4 . 6 
4.4 
4.8 
4. 4 
4.6 
4.7 
4.9 
6. 1 
6.9 
7.3 
7.4 
6.7 
6.2 
6. 1 
6.4 
6.1 
5.9 
5.2 
5.2 
5.5 
6.0 
5.3 
5.0 
4.5 

239.0 
240.9 
245.0 
239.7 
238.7 
234.1 
231.1 
235.6 
229.3 
250.4 
238.6 
238.2 
227.6 
227.8 
233.8 
238.7 
225.6 
222.9 
216.6 
224.5 
234.1 
234.0 
237.2 
243.4 

-----------------------------------------------~------------
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SITE I D: PT 
SITE LOC ATI ON: PROVINCETOWN, MA. 
DATA JAN UARY 1982 THROUGH AUGUST 1982 

------------------------------------
1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

---------------------------~--------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % CO UNT % COUNT % 

---------------------------------------
o.o- 0.5 0 o.o 0 o.o 0 o.o 
0.5- 1. 0 4 0.3 11 0.5 6 0.9 
1. 0- 1.5 1 0. , 16 0.8 13 1.9 
1. 5- 2.0 6 0 .4 32 1 • 5 27 4.0 
2.0- 2.5 9 0.7 49 2.3 32 4.7 
2.5- 3.0 6 0.4 51 2.4 60 8 . 9 
3.0- 3.5 12 0.9 52 2.4 48 7. 1 
3.5- 4. 0 1 1 0.8 55 2.6 65 9.6 
4.0- 4.5 17 1.2 65 3. 1 57 8.5 
4.5- 5.0 21 1.5 87 4. 1 59 8.8 
5 . 0- 5.5 23 1.7 81 3.8 37 5.5 
5 .5- 6 .0 33 2.4 92 4.3 37 5.5 
6 .0- 6.5 32 2.3 109 5.1 27 4.0 
6 .5- 7.0 46 3.3 120 5.6 38 5.6 
7 -0- 7-5 66 4.8 114 5.4 17 2.5 
7 .5- 8. 0 67 4.9 120 5.6 19 2 . 6 
8 .0- 8.5 77 5.6 131 6.4 18 2.7 
8.5- 9.0 78 5.7 120 5.6 17 2.5 
9.0- 9.5 1 4 1 10.2 9~ 4.3 11 1.6 
9 . 5-10.0 123 8.9 88 4. 1 12 1 • 8 

10 .0-1 1.0 166 1 2. 1 164 1·1 16 2.4 
11. 0-12. 0 129 9.4 145 6.8 26 3 . 9 
12. 0-13.0 92 6.7 96 4.5 1 1 1.6 
13.0-14.0 59 4.3 59 2.8 6 0.9 
14.0-15 .0 48 3.5 40 1.9 5 0.7 
15.0-16.0 35 2.5 43 2.0 2 0.3 
16 .0-17 . 0 24 1. 7 34 1.6 3 0.4 
17.0-18.0 17 1.2 35 1. 6 3 0.4 
18. 0-19.0 15 1 • 1 1 1 0.5 1 0 • 1 
19.0-20. 0 3 0.2 2 0 . 1 0 o.o 
20.0-21.0 6 0.4 4 0.2 1 0. 1 

>21. 0 9 0.7 2 0 . 1 0 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
23.6 36.4 11.6 
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SI TE I D: PT 
SITE LOCATION : PROVINCETOWN, MA. 
DATA JANUARY 1982 THROUGH AUGUST 1982 

-----------------------------------------------1 • 6 CUMULATIVE FR EQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WI ND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (J) (ABS) ( J ) (ABS) ( % ) 
----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 0 o.oo 0 o.oo 
1 . 0 4 0 . 29 1 1 0 . 52 6 0 . 89 
1.5 5 0.36 27 1. 27 19 2 . 82 
2 . 0 1 1 0. 80 59 2 . 78 46 6.82 
2.5 20 1. 45 108 5 . 08 78 11. 57 
3.0 26 1. 8 9 159 7. 48 138 20 . 47 
3.5 38 2.76 2 11 9. 93 186 27 . 60 
4.0 49 3 . 56 266 12 . 52 25 1 37.24 
4 .5 66 4.80 33 1 15. 58 308 45 . 70 
5.0 87 6 . 32 418 19 . 67 367 54. 45 
5. 5 110 7.99 499 23 . 4 8 404 59.94 
6.0 143 10.39 591 27 . 81 441 65 . 43 
6 . 5 17 5 12 . 72 700 32 . 94 468 69.44 
7.0 221 16. 06 820 38 . 59 506 75 . 07 
7 . 5 287 20 . 86 934 43 . 95 523 77.60 
8.0 354 25 . 73 1054 49.60 542 80 . 42 
8.5 431 31.32 11 91 56 . 05 560 83.09 
9.0 509 36.99 131 , 6,. 6 9 57 7 85 . 61 
9.5 650 47 . 24 1402 65.98 588 87.24 

10.0 773 56. 18 1490 70. 12 600 89 . 02 
11 .0 939 68 . 24 1654 77 .84 6 16 91.39 
12.0 1068 77.62 1799 84.66 642 95.25 
13.0 1160 84.30 1895 89. 18 653 96.88 
14.0 1219 88.59 195 4 91.95 659 97 .77 
15.0 1267 92 . 08 1994 93 . 84 66 4 98.52 
16.0 1302 94.62 2037 95 . 86 666 98 . 81 
17.0 1326 96.37 2071 97. 46 669 99.26 
18.0 13 43 97 .60 2106 9 9. 11 672 99 -70 
19.0 1358 98 . 6 9 21 17 99 . 62 673 99 . 85 
20.0 1361 98.91 2119 99 - 72 673 99.85 
21.0 1367 99.35 2123 99 . 91 67 4 100.00 

>21.0 1376 100.00 2125 100.00 67 4 100.00 
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SITE ID: PT 
SITE LOCATION: PROVINCETOWN, MA. 
DA TA J ANUARY 1982 THROUGH AUGUST 1982 

--------------------------------1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 5 13 20 28 34 71 41 6 
2 1 2 3 2 12 18 11 1 
3 2 0 4 1 5 11 5 0 
4 2 1 0 2 1 11 6 1 
5 1 0 0 1 0 5 4 0 
6 0 0 0 0 0 5 7 0 
7 0 0 0 1 0 3 1 0 
8 0 0 0 0 0 2 1 0 
9 0 0 0 0 0 1 1 0 

10 0 0 0 0 0 2 0 0 
1 1 0 0 0 0 0 1 1 0 
12 0 0 0 0 0 0 0 0 
13 0 0 0 0 0 1 0 0 
14 0 0 0 0 0 1 1 0 
15 0 0 0 0 0 0 0 0 
16 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 1 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 1 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: PT 
SITE LOCATION: PROVINCETOWN, MA. 
DATA JANUARl 1982 THROUGH AUGUST 1982 

1 . 8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) ~A ~B ~c 

-------- -- ----------------------~-------------------

N -0 . 27 0.37 0.23 0.26 1. 96 3.25 2.08 
NNE 0.09 0.48 0 . 39 0.42 4.94 2.78 5.49 
NE 0.94 0.05 0.25 0.20 3. 13 1. 55 3.41 
ENE 0.88 0.29 0.42 0.39 2. 18 1 .36 4 .1 5 
E 0.78 0.50 0.56 0.55 2. 6 9 1.32 4.30 
ESE 1.06 0 . 30 0.48 0.43 2.91 1.08 4.30 
SE 0 . 66 0.02 0.17 0.13 4.80 2.45 5.64 
SSE 0.30 0.26 0.27 0.27 3.56 4.99 3.71 
s -0.52 0 . 52 0.28 0.34 2.91 5.93 5.64 
ssw 0.26 0.46 0 . 41 0.43 3.56 6.64 3 . 56 
sw 0.67 0.50 0.54 0.53 4.65 4.28 1. 93 
WSW 0 . 54 0.77 0.72 0.73 9.88 4.80 2.97 
w 0.28 0.85 0.72 0.75 16.35 5.93 2.37 
WNW -0.86 0.48 0.18 0.26 5.31 6.64 2.67 
NW 0.43 0.50 0.48 0.48 4.94 2.40 1. 19 
NNW 0.60 0.70 0.68 0.69 4.51 2.73 0.15 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1. ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2 . ALPHA = ------------------
LOG(Z(UP)/Z(LO)) 
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SITE ID: RO 
SITE LOCATION: ROMERO OVERLOOK, CA. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 6552 

SENSOR 

WS(A) 
WD(A) 

WS(B) 
WD(B) 

WS(C) 
WD(C) 

% ON- LINE % RECOVERED 

100.0 82 . 5 
100. 0 46.6 

100.0 82 . 7 
100. 0 83.4 

100.0 82 . 8 
100.0 83 . 4 

1.2 ANNUAL MEANS AND STANDARD ~EVIATIONS 

MEAN POWER HE I GHT 
(METERS) 

MEAN 
ws WD WATTS/M **2 

----------------------------------------------------------------
SI TE DATA (A) 45.7 

(B) 30 . 0 
(C) 9 . 1 

-----------------------1.3 MAXIMUM WI ND SPEED 

ELEVATION 
(METERS) 

WIND 
SPEED 

WIND 
DIR. 

(A) 45.7 

(B) 30. 0 

(C) 9.1 

22 . 2 -999.9 

16 . 4 24 4 . 0 

15 . 6 240 . 4 

NOTES : 

7.3 
5.9 
5 . 4 

218. 1 
240 . 0 
242 . 3 

DATE 

05/26/82 

04/ 11 /82 

05/26/82 

419.51 
213 . 84 
165. 13 

TIME 

22:00 (B) 
(C) 

15:00 (A) 
(C) 

2 1 :00 (A) 
(B) 

1. SITE ELEVAT I ON: 458 ME TERS ABOVE SEA LEVEL. 
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SITE ID: RO 
SITE LOCATION: ROMERO OVERLOOK, CA. 
DATA JANUARY 1982 TH ROUGH SEPTEMBER 1982 

-------------------------------------------1. 4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 8.0 243.7 6.4 249.1 5.6 252.2 
01:00 7.9 241 .9 6 .3 247.9 5.5 252.5 
02:00 7.7 243.9 6. 1 250.1 5.4 252.2 
03:00 7.7 240.1 6. 1 248.0 5.3 251.6 
04:00 7.4 247.5 5.9 250.9 5.2 252.7 
05:00 7.3 247.8 5.8 251.4 5. 1 253.8 
06:00 7.0 253.6 5.5 250.4 5.0 251.6 
07:00 6.7 250.5 5.3 247.0 4.9 245.5 
08:00 6.5 233.2 5.2 239.2 4.9 236.2 
09:00 6 . 6 205.0 5.2 230.7 5.0 228.1 
10:00 6.7 185.3 5.4 221.1 5. 1 220.6 
11:00 7.0 173.3 5.7 216.6 5.4 215.9 
12:00 7.2 16 5. 5 5.8 215.2 5.4 213.5 
13:00 7.2 16 5.1 6.0 217.1 5.7 216.9 
14:00 7.5 146.5 6.3 217.1 5.9 2 17.6 
15:00 7.4 140.4 6.3 218 .6 5.9 218. 1 
16:00 7.2 151.6 6.2 219.8 5.8 2 18.7 
17:00 7.4 160.4 6.2 228.9 5.7 229.5 
18:00 7-4 184. 9 6.2 236 . 2 5.5 239 .4 
19:00 7.5 214. 6 6. 2 239.0 5.5 245.4 
20:00 7.5 225.2 6. 1 242.0 5.4 246.4 
21:00 7.6 237.0 6. 1 246.2 5.3 250.5 
22:00 7.6 237.9 6. 1 247.4 5 .4 252.8 
23:00 7.8 240.7 6 . 2 247.9 5 .4 251.1 

-------------------------------------~----------------------

A-144 



SITE ID: JfO 
SITE LOCATION: 
DATA 

ROMERO OVERLOOK, CA. 
JANUARY 1982 THROUGH SEPTEMBER 1982 

------------------------------------
1 • 5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT J COUNT % COUNT ~ 

---------------------------------------
o.o- 0.5 0 o.o 0 o.o 0 o.o 
0.5- 1.0 1.2 0.2 10 0.2 45 0.8 
1.0- 1.5 38 0.7 87 1.6 214 3.9 
1.5- 2.0 77 1.4 26 't 4.8 294 5.4 
2 .0- 2.5 137 2.5 295 5.4 349 6.4 
2.5- 3.0 203 3 .8 335 6.2 358 6.6 
3.0- 3 . 5 231 4.3 332 6. 1 354 6.5 
3.5- 4.0 231 4.3 32 1 5.9 356 6.6 
4.0- 4.5 214 4.0 285 5.3 349 6.4 
4.5 - 5.0 310 5.7 297 5.5 358 6.6 
5.0- 5.5 325 6.0 317 5.8 309 5 . 7 
5.5- 6 . 0 415 7.7 358 6.6 315 5.8 
6.0- 6.5 359 6.6 343 6.3 338 6.2 
6.5- 7.0 342 6.3 298 5.5 294 5.4 
7.0- 7 . 5 328 6. 1 310 5.7 260 4.8 
7.5- 8. 0 328 6 • 1 230 4.2 216 4.0 
8. 0- 8 . 5 266 4.9 239 4.4 215 4.0 
8.5- 9.0 202 3.7 213 3.9 206 3.8 
9.0- 9.5 192 3.6 211 3.9 173 3.2 
9.5-10.0 173 3.2 175 3 . 2 136 2.5 

10.0-11.0 304 5.6 255 4.7 152 2 . 8 
11 .0-12.0 75 1.4 129 2 . 4 76 1.4 
12.0-13.0 71 1.3 61 1 • 1 27 0.5 
13.0-14.0 213 3.9 31 0 . 6 25 0.5 
14 .0 -15.0 157 2.9 20 0.4 5 0. 1 
15.0-1 6 . 0 80 1 • 5 5 0. 1 2 o.o 
16.0-17.0 44 o.8 3 0. 1 0 o.o 
17.0-18.0 30 0.6 0 o.o 0 o.o 
18.0-19.0 19 0.4 0 o.o 0 o.o 
19.0-20.0 14 0.3 0 o . o 0 o.o 
20.0-21 . 0 12 0.2 0 o.o 0 o.o 

>21. 0 4 0 . 1 0 o.o 0 o . o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
82.5 82.7 82.8 
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SITE ID: RO 
SITE LOCATION: ROMERO OVE RLOOK , CA . 
DATA : JANUARY 1982 TH ROUGH SEPTEMBER 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD C'FD CFD CFD CFD 
SPEED (ABS) (%) ( ABS) ( j) (ABS) ( J ) 
----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 0 o. oo 0 o.oo 
1. 0 12 0.22 10 0 . 18 45 0.83 
1.5 50 0.92 97 1. 79 259 4.77 
2 .0 127 2.35 358 6. 60 553 10 . 19 
2.5 264 4.88 653 12 . 05 902 16.62 
3.0 467 8. 6 4 988 18 . 23 1260 23.22 
3.5 698 12.91 1320 24 . 35 1614 29.75 
4. 0 929 17.18 1641 30.27 1970 36.31 
4. 5 1143 21 . 14 1926 35 . 53 2319 42.74 
5. 0 1453 26 . 88 2223 41 . 01 2677 49 . 34 
5.5 1778 32.89 2540 46.85 2986 55.03 
6. 0 2193 40.57 2898 53.46 3301 60.84 
6. 5 2552 47. 21 3241 59 . 79 3639 67.07 
7. 0 2894 53.53 3539 65 . 28 3933 72 . 48 
7- 5 3222 5 g. 60 3849 71 . 00 4193 77.28 
8.0 3550 65.67 407 9 75 . 24 4409 81.26 
8.5 3816 70.59 4318 79 . 65 4624 85 . 22 
9. 0 4018 74.32 45 31 83 . 58 4830 89.02 
9.5 4210 77.88 4742 87 . 47 5003 92 . 20 

10.0 4383 81.08 4917 90 . 70 5139 94 . 71 
11.0 46 87 86 . 70 5172 95 . 41 5291 97.51 
12.0 4•(62 88.09 530 1 97 .7 9 5367 98.91 
13.0 4833 89.40 5362 98 . 91 5394 99.41 
14 . 0 5046 93.34 5393 99 . 48 54 19 99. 87 
15.0 5203 96.24 5413 99 . 85 5424 99.96 
16.0 5283 97.72 5418 99 . 94 5426 100.00 
17.0 5327 98.54 5421 100 . 00 5426 100.00 
18.0 5357 99.09 5421 100 . 00 5426 100 . 00 
19.0 5376 99.4 5 5421 100 . 00 5426 100.00 
20.0 5390 99-70 5421 100. 00 5426 100.00 
21 . 0 5402 99.93 5421 100 . 00 5426 100.00 

>21.0 5406 100.00 5421 100 . 00 5426 100 . 00 
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SITE ID: RO 
SITE LOCATION: ROMERO OVERLOOK, CA. 
DATA J ANUARY 1982 THROUGH SEPTEMBER 1982 

--------------------------------1. 7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 ----- ----------------------------------

1 95 189 201 238 236 181 84 7 
2 38 58 58 90 90 52 12 0 
3 27 22 18 25 30 37 11 0 
4 12 9 12 18 14 28 7 0 
5 4 1 3 5 8 31 2 0 
6 1 4 4 4 5 14 2 0 
7 4 0 1 2 2 1 1 5 0 
8 0 0 2 0 0 5 2 0 
9 2 0 0 1 0 8 0 0 

10 0 0 0 2 0 10 0 0 
1 1 0 0 0 0 0 3 2 0 
12 0 0 0 0 0 2 1 0 
13 0 0 0 0 0 3 0 0 
14 0 1 0 0 0 1 0 0 
15 0 0 0 0 0 0 1 0 
16 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 1 0 
18 0 0 0 0 0 1 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SI TE ID: RO 
SITE LOCATION: RO MERO OVERLOOK, CA. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONEN T AND W/D DISTRIBUT I ON 

---------------------------------------
WIND DIR 
(ELEV A) ALPHA ALPHA AL PHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) JA JB JC 
-------- --------------------------------------------
N 0. 81 0.31 0.44 0.41 0.46 0.44 0.55 
NNE 0.78 0 . 35 0.46 0.44 0.33 0.35 1. 11 
NE 0.99 0. 17 0 . 38 0 . 34 0.6 1 1 • 1 3 3.46 
ENE 0 . 92 0.13 0.34 0.29 5 . 16 8.52 10.34 
E 0.8 1 0. 10 0 .29 0 . 25 10.12 8 . 23 4.07 
ESE 0 .4 7 0 . 04 0. 1 5 0.13 3.05 2. 14 1. 35 
SE 0.82 0.09 0.28 0.24 0.85 0 . 83 0. 6 8 
SSE 0.62 0 . 04 0 . 19 0.1 6 0.72 0.85 0.68 
s 1.29 0 . 02 0.35 0 . 28 1. 04 0.83 o. 6 5 
ssw 1.25 0.10 0. 40 0.33 1. 70 1. 20 1.25 
sw 0.40 o. oo 0. 10 0.08 7.70 9 . 74 14.01 
WSW -0.17 0.0 7 0.01 0.02 16. 1 9 57.74 53.17 
w 0.32 0.19 0.22 0 . 21 4.50 6.00 6. 86 
WNW 1. 0 2 0.14 0.37 0.32 1. 57 1.03 0 . 79 
NW 1.54 0 .10 0 .47 0 . 39 0.70 0.50 0.5 3 
NNW 0.83 0.2 1 0.37 0.33 0.87 0 . 46 o. so 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z( UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS( LO)) 

2. ALPHA = ------------------
LOG(Z(UP)/Z(LO)) 
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WHERE; Z:ELEVATION 
WS:WIND SPEED 
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SITE ID : EP 
SITE LOCATION: SAN AUGUSTIN PASS,NM 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 6552 

SENSOR 

WS(A) 
WD{A) 

WS(B) 
WD(B) 

WS(C) 
WD(C) 

J ON-LINE 

100 . 0 
100.0 

100.0 
100.0 

100 . 0 
100 .0 

J RECOVERED 

6 4 . 1 
72.7 

64 . 1 
71.9 

65.9 
67 . 3 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

HEIGHT 
{METERS) 

MEAN 
ws 

MEAN 
WD 

POWER 
WATTS!M••2 

----------------------------------------------------------------
SITE DATA {A) 45.7 

{B) 30 . 0 
(C) 9. 1 

1.3 MAXIMUM WIND SPEED 

ELEVATION WIND 
(METERS) SPEED 

10.4 
9.3 
8.7 

WIND 
DIR. 

261.6 
277.9 
305.9 

DATE 

895 . 52 
815.25 
700.66 

TIME OTHER LEVELS 

--------- --------------------------------------------------
(A) 45.7 33.1 280.3 03/30/82 13:00 (B) 33·3 

(C)-999.9 
(B) 30 . 0 33.3 292.5 03/30/82 13:00 (A) 3 3. 1 

(C)-999 . 9 
(C) 9.1 28.9 297.4 04/08/82 11 :00 (A) 28.7 

(B) 29.8 

NOTES: 
1. SITE ELEVATION: 1859 METERS ABOVE SEA LEVEL. 
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SITE ID: EP 
SITE LOCATION: SAN AUGUSTIN PASS,NM 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

-------------------------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL C 

TIME 
OF DAY WS WD WS WD WS WD 

00:00 
01:00 
02:00 
03:00 
04:00 
05:00 
06:00 
07: 00 
08:00 
09:00 
10:00 
11:00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 

10.3 
10.3 
10.2 
9.9 
9.7 
9.2 
9.2 
9.2 
9. 1 
9.2 
9.6 
9.9 

1 0. 5 
11 • 1 
11.5 
11.7 
1 1 • 9 
1 1 • 8 
11. 5 
11.2 
10.6 
10.3 
10.2 
10.4 

272.5 
278.8 
276.5 
281.4 
280.0 
275.7 
282.8 
286.3 
286.6 
261.4 
232.2 
234. 1 
248.3 
244.6 
249.9 
251.4 
252.2 
251.5 
256.4 
258.9 
258.7 
258.0 
263.3 
265.0 

9.3 
9.3 
9.2 
8.8 
8.4 
8.0 
7.9 
7.9 
8.0 
8. 1 
8.5 
8.8 
9.4 
9.9 

10.3 
10.5 
10.8 
10.8 
10.6 
10.3 
9.6 
9.3 
9. 1 
9.4 

292.1 
298.1 
294.1 
300.4 
299.4 
297.6 
304.7 
309.5 
303.9 
269.7 
241.2 
245.8 
260.7 
255.6 
261.9 
26 2. 5 
26 4 0 1 
26 4.1 
271.4 
276.4 
279.1 
280.2 
283.7 
284.8 

8.7 
8.7 
8.7 
8.3 
8.0 
7 .4 
7-3 
7.4 
7.6 
7 .8 
8.0 
8.2 
8.7 
9.2 
9.6 
9.9 

1 0. 1 
10.2 
10.0 
9.6 
9.0 
8.7 
8.6 
8.8 

331-7 
333.8 
328.0 
3 31. 1 
332.3 
334.5 
345.4 
344.8 
327.2 
299.1 
258.6 
254.5 
267.9 
261.2 
268.1 
26 8 .o 
269.8 
272 .• 8 
291.2 
305 . 9 
323. 1 
332.3 
325.4 
328.6 

------------------------------------------------------------

A-152 



SITE ID: EP 
SITE LOCATION: SAN AUGUSTIN PASS,NM 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

------------------------------------1. 5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT J COUNT J COUNT J 
---------------------------------------
o.o- 0 . 5 0 o.o 0 o.o 0 o.o 
0.5- 1.0 0 o. o 0 o.o 5 0. 1 
1.0- 1.5 0 o.o 3 0. 1 30 0.7 
1.5- 2.0 0 o.o 27 0.6 53 1.2 
2.0- 2 . 5 7 0.2 56 1 • 3 87 2.0 
2.5- 3.0 9 0.2 111 2.6 1 4 1 3.3 
3.0- 3.5 37 0 .9 149 3.5 162 3.8 
3.5- 4.0 52 1.2 16 1 3.8 178 4. 1 
4.0- 4.5 90 2. 1 175 4.2 194 4.5 
4. 5- 5.0 109 2.6 175 4 . 2 195 4.5 
5.0- 5.5 123 2.9 190 4.5 218 5.0 
5.5- 6.0 154 3.7 191 4.5 231 5.3 
6.0- 6 . 5 185 4.4 227 5 . 4 243 5.6 
6.5- 7.0 174 4. 1 208 5.0 199 4.6 
7.0- 7.5 166 4.0 195 4.6 198 4.6 
7.5- 8 . 0 1 9 1 4.5 157 3 . 7 180 4.2 
8.0- 8.5 242 5.8 173 4. 1 16 4 3.8 
8.5- 9. 0 249 5.9 150 3.6 155 3.6 
9.0- 9.5 273 6.5 1 5 1 3.6 126 2 .9 
9.5-10.0 206 4.9 133 3.2 140 3.2 

10.0-11.0 397 9. 4 274 6.5 260 6.0 
11.0-12 . 0 304 7.2 231 5.5 198 4.6 
12.0-13.0 282 6.7 186 4.4 177 4. 1 
13.0-14.0 236 5.6 172 4. 1 156 3.6 
14.0-15.0 170 4.0 170 4.0 147 3.4 
15.0-16.0 126 3.0 109 2.6 120 2.8 
16.0-17 . 0 86 2.0 82 2.0 80 1 • 9 
17.0-18.0 78 1. 9 78 1 • 9 59 1.4 
18.0-19.0 69 1 • 6 59 1.4 52 1.2 
19.0-20.0 32 0.8 53 1.3 44 1.0 
20.0-21.0 46 1.1 32 0 . 8 24 0.6 

>21. 0 109 2.6 123 2.9 102 2.4 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
6 4. 1 64.1 6 5. 9 
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SITE ID: EP 
SITE LOCATION: SAN AUGUSTIN PASS,NM 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( ~) (ABS) ( ~ ) (ABS) (%) 
----- ----- ----- ----- ----- ----- -----

0.5 0 o.oo 0 o. oo 0 o.oo 
1 • 0 0 o.oo 0 o.oo 5 0.12 
1.5 0 o.oo 3 0 . 07 35 0.81 
2.0 0 o.oo 30 0 . 71 88 2.04 
2.5 7 0.17 86 2.05 175 4. 05 
3.0 16 0.38 197 4. 6 9 316 7.32 
3.5 53 1. 26 346 8 . 24 478 11.07 
4. 0 105 2.50 507 12 . 07 656 15. 19 
4.5 195 4.64 682 16.23 850 19.69 
5.0 304 7. 23 857 20 . 40 1045 24.20 
5.5 427 10. 16 1047 24 . 92 1263 29.25 
6.0 581 13.83 1238 29.47 1494 34.60 
6 . 5 766 18.23 1465 34 . 87 1737 40.23 
7.0 940 22.37 1673 39 .82 1936 44.84 
7·5 1106 26.3 2 1868 44.47 2134 49. 42 
8.0 1297 30.87 2025 48 . 20 2314 53.59 
8 . 5 1539 36.63 2198 52 . 32 2478 57.39 
9.0 1788 42.55 2348 55.89 2633 60.98 
9.5 2061 49 . 05 2499 59.49 2759 63.90 

10.0 2267 53.95 2632 62.65 2899 67.14 
11.0 2664 63.40 2906 69.17 3159 7 3. 16 
12.0 2968 70 . 63 3137 74.67 3357 77.74 
13.0 3250 77.34 3323 79 . 10 3534 81.84 
14.0 3486 82.96 3495 83.19 3690 85 . 46 
15.0 36 56 87.01 3665 87.2 4 3837 88 . 86 
16.0 3782 90 . 00 3774 89.84 3957 91 . 64 
17.0 3868 92.05 3856 91.79 4037 93.49 
18 . 0 3946 93.91 3934 93.64 4096 94.86 
19.0 4015 95.55 3993 95.05 4148 96.06 
20.0 4047 96. 31 4046 96.31 4192 97.08 
21.0 4093 97.41 4078 97.07 4216 97.64 

) 21.0 4202 100.00 4201 100 . 00 4318 100.00 
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SITE ID: EP 
SITE LOCATION : SAN AUGUSTIN PASS,NM 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS , METERS/SEC 
HOURS < 3 3- 4 4-5 5-6 6- 7 7- 12 12-20 > 20 ----- ----------------------------------

1 9 46 96 126 187 195 112 1 1 
2 3 1 1 29 35 33 6 1 27 7 
3 0 4 5 15 1 1 40 16 2 
4 0 1 1 3 6 29 17 4 
5 0 0 1 3 2 21 6 4 
6 0 0 1 0 1 20 8 2 
7 0 0 0 0 2 14 10 1 
8 0 0 1 0 0 9 5 0 
9 0 0 0 0 0 7 4 2 

10 0 0 0 0 1 7 6 2 
11 0 0 0 0 0 4 3 1 
12 0 0 0 0 0 3 1 0 
13 0 0 0 0 0 0 1 0 
14 0 0 0 0 0 2 0 0 
15 0 0 0 0 0 2 0 0 
16 0 0 0 0 0 1 0 0 
17 0 0 0 0 0 1 0 0 
18 0 0 0 0 0 1 0 0 
19 0 0 0 0 0 0 1 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: EP 
SITE LOCATION: SAN AUGUSTIN PASS,NM 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

1 . 8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) AL PHA ALPHA ALPHA ALPHA 

{A, B) (B , C) (A, C) (A,B ,C ) %A JB JC 
-------- --------------------------------------------
N 0 . 74 0.03 0.2 1 0 . 17 0.43 0.36 0.49 
NNE 0 . 63 -0 .23 -0.01 -0.06 0 . 33 0.33 0.83 
NE 1. 76 -0 . 32 0.22 0 . 10 0 . 33 0 . 21 0 . 67 
ENE 1. 00 -0.04 0 . 23 0 . 17 2.2 1 0.95 1.60 
E 0 . 59 o. oo 0. 15 0 . 12 8.61 5.90 7.76 
ESE 0.40 -0.02 0.09 0 . 06 20 . 37 18.50 18.92 
SE 0.09 0.23 0. 19 0.20 4 . 05 9.74 6.44 
SSE 0 . 58 0 . 23 0.32 0.30 0. 6 9 1. 05 0 . 79 
s 0.98 0.04 0 . 28 0.23 0.76 0.76 0.51 
ssw 0.73 0 . 24 0 . 37 0.34 0.90 0.64 0 . 46 
sw 1. 31 0.13 0.44 0.37 1. 48 1. 00 0 . 86 
WSW 0.99 0.20 0.41 0.36 7.00 2.62 1. 53 
w 0.60 0.13 0 . 25 0.23 31. 0 1 13. 31 9.01 
WNW -0. 18 -0 . 01 -0.05 -0.04 15.90 31.42 25.73 
NW 0.05 -0.06 -0.03 - 0.04 5. 12 11.45 18.41 
NNW 0.21 0.31 0.28 0 . 29 0.81 1. 76 1. 34 

-- - ----------- ---------------------------~------------
NOTES: 

ALPHA 
WS(UP) Z{UP) 

1. ------ = -----
WS(LO) Z(LO) 

LOG{WS(UP)/WS{LO)) 

2 . ALPHA = ------------------
LOG(Z(UP)/Z(LO)) 
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SITE ID: SG 
SITE LOCATION: SAN GORGONIO PASS,CA 
DATA JANUARY 1982 THROUGH SEPTEMBER 1 982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES : 6552 

SENSOR 

WS (A} 
WD(A} 

WS (B) 
WD(B) 

WS (C) 
~m (C) 

% ON-LINE 

77 . 2 
77 . 2 

77 . 2 
77 . 2 

77.2 
77.2 

% RECOVERED 

31.2 
59 . 0 

58.5 
59.0 

53 . 9 
40 . 0 

1. 2 ANNUAL l>iEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
{METERS) 

(A) 45.7 
(B) 30 . 0 
(C) 9.1 

1.3 MAXIMUt-1 WIND SPEED 

MEAN 
ws 

7.5 
7 .2 
6.8 

HEAN POWER 
WD WATTS/M**2 

173.3 
253 . 0 
263 . 3 

551.18 
523 . 81 
422 . 80 

ELEVATION 
(METERS) 

WIND 
SPEED 

WIND 
DIR. DATE TIME OTHER LEVELS 

(A) 45.7 

(B) 30 . 0 

(C) 9 .1 

NOTES: 

24.9 

23.8 

19 . 7 

1 . SITE ELEVATION: 

239.2 03/29/82 22:00 (B) 21.9 
(C) 16.9 

237.0 06/17/82 13 : 00 (A)-999.9 
(C) 18 . 0 

263 . 3 03/16/82 06:00 (A) 22.0 
(B) 21. 1 

344 METERS ABOVE SEA LEVEL. 
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SITE ID : SG 
SITE LOCATION: SAN GO RG ONIO PASS,CA 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

-------------------------------------------1. 4 WI ND SPEED AND DI RECTION VE RSUS TIME-OF - DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TI ME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 8.0 215 . 4 7.2 263 . 1 6.9 268.8 
01:00 8 . 1 202.5 7 . 1 260.6 6 . 9 266 . 8 
02:00 7 . 6 19 8. 3 6.8 263.2 6 . 7 267.8 
03:00 7 . 4 185.2 6.8 260 . 4 6 . 6 270.0 
04 : 00 7 . 5 162 . 8 6.8 26 5.2 6.9 270.8 
05:00 7 . 4 177.3 6.6 260 . 6 6.3 26 8 . 9 
06:00 7.9 193 . 4 6.8 258. 1 6 . 4 269.9 
07:00 7.5 174.0 6.7 252.6 6.3 26 4. 9 
08:00 6 . 7 150.5 6.4 244.4 6 . 0 250 . 1 
09 : 00 6.8 146.4 6.4 217.8 6 . 2 238.0 
10 :0 0 6.8 143.3 6.4 222.0 6.2 234 . 8 
11:00 7.2 15 0. 6 6.6 228 . 4 6.4 239.4 
12:00 6.9 147.5 6.7 228 .o 6.4 239 . 7 
13:00 6 . 7 146 . 2 6 . 8 23 1.5 6 . 5 249.1 
14 :00 6.9 142.5 7.1 235.2 6.8 257.4 
15:00 7 . 3 153 . 6 7.4 238.4 7.0 256.4 
16: 00 7. 2 153 . 4 7.6 250.3 7 • 1 26 4. 0 
17 :00 7.7 197 .4 7.9 254.9 7.4 262. 5 
18:00 1 ·1 20 8 .1 8. 1 256.2 7.7 26 5. 2 
19:00 7.8 2 15.2 8 . 1 258.2 7 . 6 26 g. 6 
20:00 7·9 203.4 8.1 257 . 6 7.5 26 5. 3 
21: 00 7.8 214.4 7.7 259.7 7 · 3 270.0 
22:00 8 . 2 226.0 7 . 8 264 . 6 7.3 27 0.9 
23:00 8 . 2 209.8 7.7 261 . 5 7.2 26 8 ·3 

- -- ------------ --------~-------- ----------------- ---- - -- ----
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SITE ID: SG 
SITE LOCATION: SAN GORGONIO PASS,CA 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

- - --------------~-------------------1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 
------------------------------------WIND LEVEL A LEVEL B LEVEL c 

SPEED COUNT s COUNT s COUNT s 
---------------------------------------
0.0- 0.5 0 o.o 1761 4.6 114 3.2 
0.5- 1.0 42 2. 1 204 5.3 105 3-0 
1. 0- 1.5 12 0.6 175 4.6 199 5.6 
1.5- 2 .0 22 1 • 1 201 5.2 204 5.8 
2.0- 2.5 16 5 8. 1 132 3.4 168 4.8 
2.5- 3.0 139 6.8 132 3.4 143 4.0 
3.0- 3.5 107 5.2 100 2.6 120 3.4 
3.5- 4.0 120 5.9 121 3.2 109 3. 1 
4.0- 4.5 109 5.3 108 2.8 122 3.5 
4.5- s.o 96 4.7 119 3. 1 139 3.9 
5.0- 5.5 73 3.6 106 2.8 103 2.9 
5.5- 6.0 60 2.9 117 3. 1 91 2.6 
6.0- 6.5 59 2 .9 115 3.0 110 3. 1 
6.5- 7.0 78 3.8 115 3.0 117 3.3 
7.0- 7.5 64 3. 1 142 3-7 121 3.4 
7.5- 8.0 60 2.9 125 3.3 110 3 • 1 
8.0- 8.5 59 2.9 120 3. 1 116 3.3 
8.5- 9.0 59 2.9 123 3.2 135 3.8 
9.0- 9.5 55 2.7 127 3.3 134 3.8 
9.5-10.0 61 3 .0 141 3-7 149 4.2 

10.0-11.0 120 5.9 250 6.5 238 6.7 
11.0-12.0 100 4.9 210 5.5 201 5.7 
12.0-13.0 98 4.8 185 4.8 191 5.4 
13.0-14.0 72 3.5 160 4.2 112 3.2 
14.0-15.0 69 3.4 109 2.8 91 2.6 
15.0-16.0 51 2.5 78 2.0 45 1. 3 
16.0-17.0 42 2.1 66 1.7 22 0.6 
17.0-18.0 26 1.3 35 0.9 16 0.5 
18.0-19.0 8 0.4 20 0.5 6 0.2 
19.0-20.0 7 0.3 12 0.3 1 o.o 
20.0 - 21.0 4 0.2 5 0.1 0 o.o 

>2 1.0 5 0.2 4 0 • 1 0 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
31.2 58.5 53.9 
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SITE ID: SG 
SITE LOCATION: SAN GORGONIO PASS, CA 
DATA JANUARY 1982 THROUGH SEPTEMBE R 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-- ------- ----- -- -- - -- - -- - ---------~------------

LEVEL A LEVEL B LEVEL c 
----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) ( J ) (ABS) ( J ) 
----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 176 4. 59 114 3.23 
1. 0 42 2.06 380 9 . 91 219 6.20 
1.5 54 2.64 555 14 . 48 418 11.83 
2.0 76 3.72 756 19.72 622 17 . 61 
2.5 241 11.80 888 2 3. 17 790 22.37 
3.0 380 18 . 61 1020 26.6 1 933 26.42 
3.5 487 23.85 1120 29 . 22 1053 29.81 
4 . 0 607 29.73 1241 32 . 38 1162 32.90 
4.5 716 35.06 1349 35 . 19 1284 36.35 
s.o 812 39.76 1468 38 . 30 1423 40.29 
5 . 5 885 43 . 34 1574 41 . 06 1526 43.20 
6.0 945 46.28 16 91 44 . 12 1617 45.78 
6.5 1004 4 9. 17 1806 47 . 12 1727 48 . 90 
7.0 1082 52.99 1921 50. 12 1844 52.21 
7.5 1146 56. 12 2063 53.82 1965 55.63 
8 . 0 1206 59.06 2188 57 . 08 2075 58.75 
8 . 5 1265 61.95 2308 60 . 21 2 191 62.03 
9.0 1324 64.84 2431 6 3· 42 2326 65. 86 
9.5 1379 67.53 2558 66 . 74 2460 69.65 

10 . 0 1440 70.52 2699 70.41 2609 73. 87 
11.0 1560 76.40 2949 76 . 94 2847 80.61 
12.0 1660 81.29 3159 82.42 3048 86.30 
13.0 1758 86.0 9 3344 87.24 3239 91.70 
14.0 1830 89 . 62 3504 91.42 335 1 94 . 88 
15.0 1899 93.00 3613 94.26 3442 97.45 
16.0 1950 95 . 4 9 3691 96.30 3487 98.73 
17.0 1992 97.55 3757 98.02 3509 99 . 35 
18 . 0 2018 98.82 3792 98 .93 3525 99.80 
19.0 2026 99 . 22 3812 99.45 3531 99.97 
20.0 2033 99.56 3824 99.77 3532 100 .00 
21.0 2037 99.76 3829 99.90 3532 100.00 

>21. 0 2042 100.00 3833 100.00 3532 100 . 00 
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SITE ID: SG 
SITE LOCATION: SAN GORGONIO PASS,CA 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

--------------------------------1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ---------------------------------~ 

1 49 87 90 75 99 79 43 4 
2 23 23 15 13 6 40 1 4 1 
3 10 1 1 7 9 2 15 10 1 
4 6 5 2 0 0 11 4 0 
5 6 3 1 0 1 8 4 0 
6 4 2 3 0 0 4 1 0 
7 3 1 0 0 0 2 3 0 
8 1 0 0 0 0 5 2 0 
9 0 0 1 0 0 2 0 0 

10 0 0 0 0 0 2 0 0 
1 1 0 0 0 0 0 0 0 0 
12 0 0 0 0 0 0 0 0 
13 1 0 0 0 0 1 0 0 
14 0 0 0 0 0 0 0 0 
15 0 0 0 0 0 1 0 0 
16 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: SG 
SITE LOCATION: SAN GORGONIO PASS , CA 
DATA J ANUARY 1982 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONEN T AND WID DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA AL PHA ALPHA 

(A, B) (B , C) (A , C) (A,B,C) JA JB JC -------- --------------------------------------------
N 0.96 0 . 33 0.49 0.45 5.53 3.78 1.84 
NNE 0.17 0.07 0 .0 9 0 . 09 2.94 2.30 1. 7 8 
NE 0.72 - 0 . 21 0.03 - 0 . 02 2.79 1. 83 1. 16 
ENE 0.99 0 . 42 0.57 0.54 2 . 25 1. 57 1. 42 
E 0.94 0.04 0.27 0.22 4. 11 2 . 64 1. 6 7 
ESE 0.81 0.07 0.26 0.22 6.02 5.37 2.52 
SE 1 • 5 1 - 0 .30 0. 17 0 . 07 4. 11 3.03 3.00 
SSE 1. 29 -0.28 0 . 13 0.04 1. 32 1. 33 2 . 07 
s 0.94 0.03 0.27 0.22 1. 13 1.36 1. 27 
ssw 0 . 92 -0.45 - 0.09 - 0.17 2.94 2.06 2 . 55 
sw 0.29 - 0.03 0.05 0.04 7 . 54 9 . 08 4 . 6 4 
WSW 0.17 0.23 0.2 1 0.22 34.62 42.37 13.82 
w 0 . 12 -0 . 23 -0. 14 - 0 . 16 8.47 11 . 45 18 . 40 
WNW 0 . 97 -1.06 -0.53 -0.65 3.72 3. 55 7. 6 2 
NW 0.73 -0.09 0.13 0.08 7.49 5.90 4. 11 
NNW 0.52 0.26 0.33 0.31 5. 00 2. 40 1. 27 

------------------------------------------------------NOTES: 
ALPHA 

WS( UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS( UP)/WS( LO)) 
2 . ALPHA = ------------------

LOG(Z(UP)/Z(LO)) 
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SITE ID: TU 
SITE LOCATION : TUCUt-lCAR I Nf.l. 
DATA : JANUARY 1 982 THROUGH AUGUST 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 5832 

SENSOR 

WS (A} 
WD (A} 

WS (B) 
WD(B) 

WS (C} 
WD (C) 

% ON- LINE 

100.0 
100.0 

100.0 
100 . 0 

100.0 
100.0 

% RECOVERED 

69 . 2 
84.8 

72.1 
82.9 

86 . 7 
85.2 

1 . 2 ANNUAL MEANS AND STANDARD DEVIATIONS 

MEAN POWER 

1982 

HEIGHT 
(METERS) 

f.tEAN 
ws WD WATTS/M**2 

SITE DATA (A) 45.7 
(B ) 30.0 
(C) 9. 1 

1. 3 MAXIMUf.l WIND SPEED 

ELEVATION 
(METERS} 

(A) 45 . 7 

(B) 30.0 

(C) 9 . 1 

NOTES: 

WIND 
SPEED 

25.6 

24 . 8 

21.8 

WIND 
DIR . 

224.8 

228 .8 

233.9 

8 . 7 
8 . 2 
6 . 5 

223.7 
230.2 
21 3.8 

DATE 

03/29/82 

03/29/82 

03/29/82 

568.72 
472.79 
255.57 

TIME 

13:00 (B) 
(C) 

13:00 (A) 
(C ) 

13 : 00 (A) 
(B) 

1 . SITE ELEVATION : 1354 METERS ABOVE SEA LEVEL . 
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OTHER LEVELS 

24 .8 
21.8 
25 . 6 
21 . 8 
25 . 6 
24 . 8 



SITE ID: TU 
SI TE LOCATION: TUCUMCARI NM. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

-------------------------------------------1. 4 WIND SPEED AND DIRECTION VERSUS TIME- OF- DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 9. 1 227 . 0 8 . 4 231.9 6.3 215.0 
01:00 9 . 1 232 . 3 8.3 237 . 9 6.2 221 . 9 
02:00 8 . 7 243 . 2 8 . 1 247 . 5 6 . 0 225 . 5 
03:00 8 . 5 249 . 9 7 - 7 259 . 4 5 . 8 227.6 
04:00 8.2 260.7 7. 5 272 . 3 5 .6 237.0 
05:0 0 8.1 276.7 7.5 287.0 5 . 5 24 4. 5 
06:0 0 8. 0 280 . 1 7.4 287. 1 5 . 5 235.8 
07:00 7.8 275.7 7.2 281.3 5 .7 236.9 
08 : 00 7.6 288 . 6 7.2 294.9 6.0 250.8 
09:00 7 . 5 295.3 7 . 3 298.3 6. 1 258 . 6 
10:00 7.7 285.1 7. 4 264.6 6 . 4 243 . 0 
11:00 7 . 8 258.5 7 . 6 228.0 6.5 227. 4 
12:00 8 . 2 218 . 7 7.9 212. 1 6.8 210.!1 
13:00 8.4 210 . 6 8.2 213.4 7.0 205.9 
14 :00 8 . 6 195.5 8.3 206.2 7.2 195.7 
15:0 0 9 . 0 194 . 7 8.7 210 . 5 7.5 197. 1 
16:00 9.6 202.3 9. 1 215. 1 7. 8 20 1.0 
17 : 00 9 . 6 198 . 5 9. 1 212.3 7. 7 195.6 
18:00 9.7 19 5. 6 9. 1 208.7 7. 4 194.0 
19: 00 9.7 191 . 4 g. 1 204 . 2 7. 1 190.8 
20:00 9 . 6 200 . 6 8.9 21 1. 7 6 . 7 198.4 
21 :00 9.4 202.3 8.7 211.0 6 . 6 200 . 7 
22: 00 9. 5 204 . 3 8.7 2 12 . 6 6.6 202 . 3 
23 : 00 9 . 4 21 1.0 8.6 2 16.1 6.4 20!1.2 

------------------------------------------------------------
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SITE ID: TO 
SITE LOCATION: TUCUMCARI NM. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

------------------------------------1. 5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT J COUNT J COUNT % 

---------------------------------------
o.o- 0.5 0 o.o 0 o.o 0 o.o 
o.5- 1. 0 5 0. 1 2: o.o 10 0.2 
1. 0- 1 • 5 14 0.3 3 0. 1 37 0.7 
1.5- 2.0 18 0.4 17 0.4 89 1.8 
2.0- 2.5 41 1. 0 44 1. 0 189 3.7 
2.5- 3.0 75 1 • 9 67 1.6 222 4.4 
3.0- 3.5 99 2.5 139 3.3 301 6.0 
3.5- 4.0 134 3.3 178 4.2 287 5.7 
4.0- 4.5 146 3.6 194· 4.6 303 6.0 
4.5- 5.0 190 4.7 206 4.9 336 6.6 
5.0- 5.5 155 3.8 233 5.5 331 6.5 
5.5- 6.0 191 4.7 209 5.0 372 7.4 
6.0- 6.5 16 9 4.2 232 5.5 317 6.3 
6.5- 7.0 182 4.5 217 5.2 292 5.8 
7.0- 7.5 214 5 . 3 250 5.9 314 6.2 
7-5- 8.0 218 5.4 237 5.6 243 4.8 
8.0- 8.5 234 5.8 218 5.2 214 4 . 2 
8.5- 9.0 219 5.4 228 5.4 193 3.8 
9.0- 9.5 211 5.2 189 4.5 177 3.5 
9.5-10.0 193 4.8 187 4.4 161 3.2 

10.0-11.0 305 7.6 297 7. 1 228 4.5 
11.0-12.0 257 6.4 234 5.6 177 3.5 
12.0-13.0 219 5.4 209 5.0 87 1.7 
13.0-14.0 173 4.3 142 3.4 75 1.5 
14.0-15.0 123 3.0 84 2.0 45 0.9 
15.0-16.0 86 2. 1 71 1 • 7 23 0.5 
16.0-17.0 54 1.3 44 1.0 13 0.3 
17.0-18.0 41 1. 0 25 0.6 8 0.2 
18.0-19.0 25 0.6 19 0.5 5 0.1 
19.0-20.0 23 0.6 13 0.3 3 0.1 
20.0-21.0 8 0.2 5 0. 1 1 o . o 

>21 .0 15 0.4 12 0.3 1 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
61. 6 64.2 77.1 
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SITE ID: TU 
SITI LOCATION: TUCUMCARI NM. 
DATA : JANUARY 1982 THROUGH SEPTEMBER 1982 

-----------------------------------------------1. 6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

~----------------------------------------------

LEVEL A LEVEL B LEVEL C 
----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( J) (ABS) ( s ) (ABS) ( J) 
----- ----- ----- ----- ----- ----- -----
0.5 0 o.oo 0 o. oo 0 o.oo 
1. 0 5 0.12 2 0. 05 10 0.20 
1. 5 19 0.47 5 0. 12 47 0.93 
2.0 37 0.92 22 0 . 52 136 2. 6 9 
2.5 78 1.93 66 1. 57 325 6.43 
3.0 153 3.79 133 3.16 547 10.82 
3.5 252 6.24 272 6 . 47 848 16.78 
4.0 386 9.56 450 10 . 70 1135 22.46 
4.5 532 13. 18 644 15 . 32 1438 28.45 
5.0 722 17.88 850 20 . 21 1774 35.10 
5.5 877 21.72 1083 25.76 2105 41.65 
6.0 1068 26.46 1292 30 . 73 2477 49.01 
6.5 1237 30.64 1524 36 . 24 2794 55.28 
7.0 141 9 35.15 1741 41 . 40 3086 61.06 
7.5 1633 40.45 1991 47 . 35 3400 67.27 
8.0 1851 45.85 2228 52. 98 3643 72.0 8 
8.5 2085 51.6 5 2446 58 . 17 3857 76.32 
9.0 2304 57.07 2674 63 . 59 4050 80.13 
9.5 2515 62.30 2863 68.09 4227 83.64 

10.0 2708 67.08 3050 72.53 4388 86. 82 
11.0 3013 74.63 3347 79 . 60 4616 91.33 
12.0 3270 81.00 3581 85 . 16 4793 94.84 
13.0 3489 86.43 3790 90 . 13 4880 96.56 
14.0 3662 90.71 3932 93 . 51 4955 98.04 
15.0 3785 93.76 4016 95 . 51 5000 98.93 
16.0 3871 95.89 4087 97 . 19 5023 99.39 
17.0 3925 97.23 4131 98.24 5036 99.64 
18.0 3966 98.24 4156 98 . 83 5044 99.80 
19.0 3991 98.86 4175 99 . 29 5049 99.90 
20.0 4014 99.43 4188 99 . 60 5052 99.96 
21.0 4022 99.6 3 4193 99 . 71 5053 99.98 

)21.0 4037 100.00 4205 100 . 00 5054 100.00 
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SITE ID: TU 
SITE LOCATION: TUCUMCARI NM. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

--------------------------------1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 S-6 6-7 7-12 12-20 > 20 

----- ----------------------------------
1 41 94 143 172 173 207 106 3 
2 17 31 56 45 so 69 30 2 
3 6 13 16 17 15 55 1 5 1 
4 3 5 3 2 2 37 16 1 
5 2 2 1 1 1 23 11 0 
6 2 1 0 0 1 1 1 4 0 
7 0 0 0 0 0 12 6 0 
8 1 0 0 0 0 5 4 0 
9 1 0 0 0 0 7 2 1 

10 0 0 0 0 0 3 3 0 
1 1 0 0 0 0 0 2 3 0 
12 0 0 0 0 0 5 1 0 
13 0 0 0 0 0 0 0 0 
14 0 0 0 0 0 2 1 0 
15 0 0 0 0 0 0 0 0 
16 0 0 0 0 0 1 0 0 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: TU 
SITE LOCATION: TUCUMCARI NM. 
DATA JANUARY 1982 THROUGH SEPTEMBER 1982 

1. 8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A,B) (B,C) (A, C) (A,B,C) %A JB %C 

-------- --------------------------------------------
N 0.49 0.24 0.30 0.29 2 . 80 2 . 00 1. 92 
NNE 0.36 0.18 0 . 23 0 . 22 3.32 3.35 3.78 
NE 0.19 0. 16 0. 16 0.16 6.32 5.42 5.58 
ENE -0.25 0.18 0.07 0 . 09 7.90 6 . 28 7.74 
E -0.13 0.33 0.21 0.24 4.31 3.45 4.33 
ESE -o. 1 o 0 . 27 0.18 0.20 3.44 4.54 3.13 
SE 0.21 0.22 0.22 0.22 3.24 5.87 3.23 
SSE 0.14 0 . 21 0 . 19 0.20 3. 37 4.04 4.21 
s 0.15 0.20 0.19 0.19 8. 6 2 7. 13 6.81 
ssw 0.23 0.17 0. 18 0.18 15.56 12.06 16.44 
sw 0.31 0.13 0. 18 0.17 9.36 7.66 11.83 
WSW 0 . 31 0.19 0.22 0 . 22 11.59 9.30 10.76 
w 0. 13 0.19 0. 18 0.18 10.45 11.80 11. 12 
WNW -0 . 42 0 . 26 0.08 0.12 2.25 4.30 3.01 
NW -0.89 0.60 0.21 0.30 1.81 6.16 1. 92 
NNW -0.38 0.45 0.23 0.28 1. 8 8 3.00 1. 66 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2 . ALPHA = ------------------LOG(Z(UP)/Z(LO)) 

A-1 72 

WHERE; Z=ELEVATION 
WS=WIND SPEED 
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APPENDIX B 

Summarized cumulative meteorological data are provided for six "original '' 
sites with operational measurement programs in 1982. The sites for which 
data are provided are Block Island, Rhode Island; Clayton, New Mexico; 
Culebra, Puerto Rico; Huron, South Dakota; Montauk, New York; and San Gorgonio, 
California . Cumulative data collected at these sites through December 1981 
and other "original" sites deconmissioned prior to December 1981 are provided 
in another report (Sandusky et al. 1982b). 
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BLOCK ISLAND, RHODE ISLAND 

B-3 

• 



• 



SlTE ID: RI 
SITE LOC ATION : BLOCK I SLAND, RI . 
DATA DEC EMBER 1976 THROUGH JUNE 1982 

------------------1.1 SENSOR PERFORMA NCE 

TOTAL POSSIB LE SAMP LES: 489 12 

SENS OR ~ ON- LINE ~ RECOVERED --·--.. -------------·-----------
WS( A) 98 . 9 78 . 0 
WD (A) 98 . 9 7.2 . 8 

WS( B) 98 .9 37 .7 
WD ( B) 98. 9 37 . 1 

WS ( C) 98 . 9 7 9 . 11 
WD( C) 98. 9 7 2 . 3 

------------------------------------------1.2 ANN UAL MEANS AND STAND AR D DEVIATIONS 

HEIGHT 
(METERS) 

MEAN 
ws 

MEAN 
WD 

POWER 
WATTS/M• •2 

----------------------------------------------------------------
SITE DATA (A ) 45.7 

(B) 30.0 
(C ) 9. 1 

1. 3 MA XIMUM WI ND SPEED 

ELEVATION 
(METERS ) 

(A) 45. 7 

( B) 30 . 0 

( C ) 9 . 1 

NOTES: 

WI ND 
SPEED 

29 . 5 

19 . 5 

20.1 

1. SIT E EL EVA TI ON: 

WI ND 
DI R. 

6 s.o 

54 .1 

61.0 

7.4 
6 . 4 
5 . 0 

279.9 
277.5 
271.5 

DATE 

02 /06 / 78 

03/ 22/ 80 

02/06/7 8 

407.90 
254. 24 
133 . 43 

TIME OTHER LEVELS 

19 : 00 (B)-9 99 . 9 
{C) 20. 1 

05:00 (A) 2 1. 3 
(c) 14. 9 

19 : 00 ( A ) 29. 5 
(B)- 999 .9 

14 ME TE RS AB OV E SEA LEVEL. 
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SITE ID: RI 
SITE LOCATION: BLOCK ISLAND, RI. 
DATA DECEMBER 1976 THROUGH JUNE 1982 

- ~-~- --~-~------ ---------·------ - ----------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ ---------------------·---------------------------
00:00 7.5 290.4 6 .4 283.3 4.7 278.9 
01:00 7.5 295.9 6.3 287 .2 4.7 282.7 
02:00 7.4 298.9 6 .3 290.0 4.6 284.1 
03:00 7.3 300 .8 6 .2 293.0 4.6 286.7 
04:00 7.3 303.1 6.2 295.3 4.6 289.3 
05:00 7.2 305.8 6 .2 297.6 4.6 291.8 
06:00 7.1 307.1 6.1 297.8 4.7 294.9 
07:00 7.1 307.6 6.1 301.2 4.8 300.5 
08:00 7.0 310.2 6.2 304 .5 5.0 307.2 
09:00 7.0 308.5 6.2 303.9 5.2 306 .4 
10:00 7.0 298.4 6.3 299.5 5.2 296.7 
11:00 7 • 1 280.4 6.3 285.8 5.3 279. 1 
12:00 7.2 26 3.6 6.4 27 0. 6 5 .4 263.3 
13:00 7.3 253.0 6.5 257.5 5.4 253.2 
14:00 7.4 248.4 6.6 24 9 . 9 5.4 247.8 
15:00 7.5 246.7 6.6 246 . 9 5.3 245 . 2 
16:00 7.6 246.2 6.6 247. 0 5.2 244 . 2 
17:00 1·1 249.2 6.6 250.5 5 .1 245.1 
18:00 7.8 253.3 6.5 254 . 1 5 .0 246.9 
19:00 7.8 257.1 6 .5 256. 8 4. 9 24 9.8 
20:00 7.8 26 4.4 6 . 5 262 . 5 4.9 254.9 
21:00 7.7 27 2.0 6 .4 268. 6 4.8 261.7 
22:00 7.6 279.6 6 . 4 273.0 4.7 265.9 
23:00 7.6 284.8 6 . 4 277.9 4.7 272.4 

---------~-------------- ---------- --------------------------
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SITE ID: RI 
SITE LOCATION: BLOCK I SLAND, RI . 
DAT A DE CEMBER 1976 THROUGH JUNE 1982 

------------------------------------1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT s COUNT s COUNT s 
---------------------------------------
o.o- 0.5 69 0 .2 39 0. 2 317 0.8 
0.5- 1. 0 160 0.4 48 0 . 3 684 , • 8 
1.0- 1. 5 318 0.8 146 0. 8 1050 2 . 7 
1. 5- 2. 0 548 1.4 285 1. 5 1653 4.3 
2.0 - 2.5 854 2 . 2 514 2.8 2253 5.8 
2.5- 3.0 1033 2 . 7 741 4.0 2476 6 . 4 
3. 0- 3.5 1206 3.2 914 5.0 2661 6.9 
3.5- 4. 0 1497 3 . 9 1057 5.7 3331 8 . 6 
4 . 0- 4.5 2046 5. 4 1102 6 . 0 396 3 10.2 
4.5- 5.0 1742 4.6 1308 7. 1 3017 7.8 
5.0- 5.5 19113 5 . 1 1389 7.5 3088 8.0 
5.5- 6.0 196 1 5 . 1 1443 7.8 2540 6 . 5 
6.0- 6.5 2535 6.6 1395 7 . 6 28 13 7.2 
6. 5- 1 . 0 2305 6. 0 1279 6.9 1876 4.8 
7.0 - 7. 5 23 85 6.3 11 92 6.5 1619 4.2 
7. 5- 8.0 216 3 5.7 1027 5 . 6 1217 3. 1 
8.0- 8.5 2730 7.2 878 4 . 8 116 8 3.0 
8.5- 9 . 0 1975 5.2 767 4 . 2 728 1.9 
9. 0- 9 . 5 1628 4. 3 610 3 . 3 549 1. 4 
9.5- 10.0 1534 4. 0 490 2. 7 475 1. 2 

10 . 0- 11 . 0 2566 6.7 100 3 . 8 66 9 1.7 
11.0- 12 . 0 16 50 4 . 3 448 2.4 333 0.9 
12 . 0- 13.0 1183 3. 1 294 1. 6 191 0.5 
13.0-14.0 731 1.9 170 0. 9 92 0.2 
14 . 0-15. 0 489 1.3 109 0.6 23 0. 1 
15 . 0-16.0 287 0.8 71 0.4 1 1 o.o 
16.0-1 7 . 0 230 0.6 29 0.2 1 o. o 
17.0-18.0 166 0.4 8 o. o 1 o.o 
18.0-19. 0 106 0 . 3 4 o.o 6 o.o 
19 . 0- 20 .0 43 0. 1 2 o. o 3 o.o 
20.0-21.0 16 o.o 0 o.o 1 o.o 

>21.0 28 0.1 0 o. o 0 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
78.0 37-7 7 9. 4 
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SITE ID: RI 
SITE LOCATION: BLOCl ISLAND, RI. 
DATA DECEMBER 1976 THROUGH JUNE 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C __ .. __ 

------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( J) (ABS) (J) (ABS) ( J) 

----- ----- ------- ----- ----- ----- -----
0.5 69 0.18 39 0.21 317 0.82 
1.0 229 0.60 87 0.47 1001 2.58 
1. 5 547 1. 43 233 1. 26 2051 5.28 
2.0 1095 2.87 518 2.81 3704 9.54 
2.5 1949 5. 11 1032 5.59 5957 15.35 
3.0 2982 7.82 1773 9.61 8433 21.73 
3.5 4188 10.98 2687 14.56 110 94 28.58 
4.0 5685 11t.91 3744 20.28 14425 37. 16 
4.5 7731 20.28 48Jt6 26.25 18388 47.37 
5.0 9473 24.85 6154 33.34 21405 55.15 
5.5 11ll16 29.94 7543 40.86 24493 63.10 
6.0 13377 35.09 8986 48.68 27033 6 9.65 
6.5 15912 41.73 10381 56.24 29846 76.89 
7.0 18217 47.78 11660 63.17 31722 81.73 
7.5 20602 54.04 12852 6 9.62 33341 85.90 
8.0 22765 59.71 13879 75.19 34558 89.03 
8.5 25495 66.87 Pl757 79.94 357 26 92.04 
9.0 27470 7 2. 05 15521t 84.10 361154 93.92 
9.5 29098 76.32 16134 87.40 37003 95.33 

10.0 30632 80.34 16 6 21f 90.06 37478 96.56 
11.0 33198 87.07 17324 93.85 38147 98.28 
12.0 34848 91.40 17772 96.28 38480 99.14 
13.0 36031 9lf.50 16066 97.67 36671 99.63 
14.0 36762 96.42 18236 98.7 9 38763 99.67 
15.0 37251 97.70 18345 99.38 38786 99.93 
16.0 37538 98.46 18416 99.77 38797 99.95 
1 '{ • t) jt '76 8 99.06 18445 :n .s2 38804 99.97 
18.0 3793-4 99 .Jt 9 18453 99.97 38805 99.97 
19.0 38040 99.77 18457 99.99 38811 99.99 
20.0 38083 99.88 18459 100.00 38814 100.00 
21.0 38099 99.93 18459 100. 00 38815 100.00 

>21.0 38127 100.00 18459 100.00 38815 100.00 
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SITE ID: RI 
SITE LOCATION: BLOCK I SLAND, RI . 
DATA DECEMBER 1976 THROUGH JUNE 1982 

--------------------------------1. 7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
---·- ----------------------------------

1 3971004137415411808 1249 348 8 
2 155 330 469 5 10 550 321 93 3 
3 97 135 150 162 236 216 47 1 
4 67 68 88 77 92 155 38 0 
5 44 25 38 39 48 153 25 0 
6 36 6 19 14 26 98 21 0 
7 23 7 6 7 1 1 92 10 0 
8 22 1 5 3 2 45 5 0 
9 1 1 2 2 1 2 47 12 0 

10 6 0 2 1 2 40 7 1 
1 1 5 0 0 0 0 32 7 0 
12 1 0 0 0 0 25 7 0 
13 3 0 0 0 0 23 3 1 
14 2 0 0 0 0 15 2 0 
15 0 0 0 0 0 18 1 0 
16 2 0 0 0 0 9 3 0 
17 0 0 0 0 0 7 0 0 
18 0 0 0 0 0 6 1 0 
19 0 0 0 0 0 7 3 0 
20 0 0 0 0 0 2 0 0 
21 0 0 0 0 0 1 1 0 
22 0 0 0 0 0 3 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID : RI 
SITE LOCATION: BLOCK ISLAND, RI. 
DATA DECEMBER 1976 THROUGH J UNE 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBU TION 

--- ---------------------------------------
WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A, B,C) JA 'B JC -------- --------------------------------------------
N 0.63 o.oo 0.16 0.13 3.73 3.93 3.21 
NNE 0.20 0.22 0.21 0.21 4.44 5 . 21 3.80 
NE 0 . 16 0.25 0.23 0.24 4. 6 8 5.05 4.35 
ENE o . -5 0.20 0.26 0 . 25 3.99 3.41 3. 71 
E 0.70 0.10 0.25 0 .22 3. 76 2 . 52 3-03 
ESE 0 . 33 0.13 0 .18 0.17 3.00 2.54 2.87 
SE 0 .. 57 0.13 0.25 0.22 2.68 2.68 2.66 
SSE 0 . 35 0. 1 9 0. 24 0.23 2.79 3.27 2.74 
s 0.43 0.26 0.31 0 . 30 4 . 01 4.98 4 . 09 
ssw 0.41 0.25 0 . 29 0 . 28 6.26 7.24 7.29 
sw 0 . 39 0.29 0.31 0.31 9 . 25 9.6 1 9.47 
WSW 0.41 0.27 0.31 0.30 8 . 29 8 . 84 9. 42 
w 0 . 41 0 .26 0 .. 30 0 . 29 7.76 7.63 8.03 
WNW 0.30 0.23 0.25 0.25 8. 1 1 9 . 22 8.83 
NW 0. 16 0.19 0 . 18 0. 19 10 . 32 12.41 10 .65 
NNW 0 . 46 0.07 0. 17 0.15 6 . 86 6.45 6. 10 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 . ------ : -----

WS( LO) Z( LO) 

LOG(WS(OP}/WS( LO)) 

2. ALPHA = --------- ---------LOG(Z(UP}/Z{LO)) 
WHERE; 

B-1 0 

Z=ELEVATION 
WS:WIND SPEED 
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SITE ID: NM 
SITE LOCATION: CLAYTON, NM. 
DATA MAY 1977 THROUGH SEPTEMBER 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 47520 

SENSOR % ON-LINE % RECOVERED 
------ -------------------------
WS(A) 97 . 4 73.7 
WD(A) 97.4 73. 0 

WS(B) 97 . 4 6 2. 7 
WD(B) 97.4 66.3 

WS(C) 97. 4 78.8 
WD(C) 97. 4 75. 8 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(B) 30.0 
(C) 9.1 

MEAN 
ws 

7. 3 
6.7 
5.4 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS) 

(A) 45. 7 

(B) 30.0 

(C) 9.1 

NOTES: 

WIND 
SPEED 

21 .3 

25.0 

21.3 

WIND 
DIR. 

-9 99 . 9 

317. 1 

298.6 

MEAN 
WD 

224 . 8 
227.6 
233.0 

DATE 

10/30 /79 

10/30/79 

03/22/79 

POWER 
WATTS/M**2 

334.82 
267.41 
162.85 

TIME OTHER LEVELS 

18 :00 (B) 25 . 0 
(c) 21. 1 

18:00 (A) 27.3 
(C) 21 . 1 

11:00 (A) 25.2 
(B ) 24.4 

1. SITE ELEVATION: 1536 METERS ABOVE SEA LEVEL. 
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SITE ID: NM 
SITE LOCATION: CLAYTON, NM. 
DATA MAY 1977 THROUGH SEPTEMBER 1982 

-------------------------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 6.9 243.9 6 . 0 248.3 4.3 256.5 
01:00 7.0 250.5 6. 1 255.2 4.3 261.6 
02:00 7.0 255 .7 6 • 1 261.4 4.3 264.8 
03:00 7.0 260.7 6. 1 265.0 4.3 268.3 
04:00 6.9 265.2 6.1 268.8 4.2 272.4 
05:00 6.8 268.8 6.0 272.4 4.2 274.4 
06:00 6 .7 270.4 5.9 274.1 4.4 274.1 
07:00 6.8 269.9 6.2 273 . 0 5. 1 270.9 
08:00 7.0 264.6 6.6 268.0 5.9 265.2 
09:00 7.2 247.1 7.0 248.7 6.3 251.3 
10:00 7.4 224.7 7.2 223.3 6.5 227.2 
11: 00 7-4 202.3 7.2 200.4 6.5 203.9 
12:00 7.5 189.9 7.3 188.2 6.7 190.5 
13:00 7.8 182.9 7.5 182.3 6.8 183.6 
14:00 7.9 177.6 7.6 177 .6 6.9 177 . 1 
15:00 8 . 0 174.7 7.7 173.4 6.9 172.9 
16:00 8.0 170.0 7.6 167.9 6.6 167.0 
17:00 7-9 166.8 7.4 164.3 6.2 162.2 
18:00 7.8 166.7 7.0 166.4 5.6 162.4 
19:00 7.6 173.7 6.7 173.9 5.0 172-3 
20 : 00 7.4 187.7 6.4 192. 1 4.7 195.5 
21:00 7.2 203.1 6.3 208.7 4.6 21 9. 1 
22:00 7. 1 220.6 6.2 227.6 4.5 240.2 
23:00 7. 1 233.6 6 • 1 239.3 4.4 249.6 

------------------------------------------------------------
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SITE ID: NM 
SITE LOCATION: CLAYTON, NM. 
DATA MAY 1977 THROUGH SEPTEMBER 1982 

------------------------------------1. 5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 

---------------------------------------
o.o- 0.5 26 0. 1 23 0. 1 87 0.2 
0.5- 1. 0 73 0 . 2 96 0.3 515 1 • 4 
1.0- 1.5 183 0.5 178 0.6 1381 3-7 
1. 5- 2.0 460 1.3 482 1.6 2063 5.5 
2.0- 2 . 5 728 2. 1 8 1 1 2.7 2139 5.7 
2.5- 3.0 1051 3.0 1237 4. 1 2363 6.3 
3.0- 3.5 1 1 9 1 3.4 1421 4.8 2299 6. 1 
3.5- 4.0 1515 4.3 1751 5.9 2672 7. 1 
4.0- 4.5 2012 5.7 2080 7.0 3246 8.7 
4.5- 5.0 1783 5. 1 1852 6.2 2489 6.6 
5.0- 5.5 2102 6.0 1949 6.5 2575 6.9 
5. 5- 6.0 2054 5.9 1895 6.4 2049 5.5 
6.0- 6.5 2375 6.8 2093 7.0 2133 5.7 
6.5- 7.0 2024 5.8 1728 5.8 1627 4.3 
7.0- 7.5 2100 6.0 1681 5.6 1625 4. 3 
7.5- 8.0 1843 5.3 1497 5.0 1279 3.4 
8. 0- 8.5 2215 6.3 1617 5.4 1509 4.0 
8.5- 9.0 1751 5.0 1204 4.0 1105 3.0 
9.0- 9.5 1468 4.2 1144 3.8 822 2.2 
9.5-10.0 1453 4. 1 904 3.0 753 2.0 

10.0-11.0 2263 6.5 1504 5.0 1082 2.9 
11.0-12.0 1501 4.3 954 3.2 692 1.8 
12.0-13.0 114 3 3-3 676 2.3 385 1.0 
13.0-14.0 638 1.8 382 1.3 248 0.7 
14.0-15.0 389 1.1 250 0.8 132 0.4 
15.0-16.0 263 0.8 150 0.5 67 0.2 
16.0-17.0 160 0.5 98 0.3 48 0. 1 
17.0-18.0 95 0.3 57 0 .2 21 0 . 1 
18.0-19.0 64 0.2 28 0 . 1 20 0. 1 
19.0-20.0 43 0. 1 20 0.1 12 o.o 
20.0-21.0 21 0. 1 13 o.o 10 o.o 

>2 1. 0 55 0.2 35 0. 1 2 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
73.7 6 2. 7 78.8 
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SITE ID: NM 
SITE LOCATION: CLAYTON, NM. 
DATA MAY 1977 THROUGH SEPTEMBER 1982 

-----------------------------------------------1. 6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( % ) (ABS) ( J ) (ABS) (%) 
----- ----- ----- ----- ----- ----- -----

0.5 26 0.07 23 0.08 87 0.23 
1.0 99 0.28 119 0.40 602 1.61 
1.5 282 0.80 297 1. 00 1983 5.30 
2.0 742 2.12 779 2.61 4046 10.80 
2.5 1470 4.19 1590 5.33 6185 16.52 
3. 0 2521 7. 19 2827 9.48 8548 22.83 
3.5 3712 10.59 4248 14 . 25 10847 28.96 
4.0 5227 14.92 5999 20. 12 13519 36. 10 
4.5 7239 20.66 8079 27. 10 16765 44 . 77 
5.0 9022 25.75 9931 33.31 19254 51.41 
5.5 11124 31.74 11880 39 . 85 21829 58.29 
6.0 13178 37.61 13775 46.21 23878 63.76 
6.5 15553 44.38 15868 53.23 26011 69.46 
7.0 17577 50.16 17596 59 . 03 27638 73.80 
7.5 19677 56. 15 19277 64.67 29263 78.14 
8.o 21520 61.41 20774 69 . 69 30542 81.55 
8.5 23735 67.73 22391 75.11 32051 85.58 
g.o 25486 72.73 23595 79.15 33156 88.53 
9.5 26954 76.92 24739 82 . 99 33978 90.73 

10.0 28407 81.07 25643 86 . 02 347 31 92.74 
11. 0 30670 87.52 27147 91.07 35813 95.63 
12.0 32171 91.81 28101 94 . 27 36505 97.48 
13.0 33314 95.07 28777 96 . 53 36890 98.50 
1 4. 0 33952 96. 89 29159 97 . 82 37138 99.17 
15.0 34341 98.00 29409 98.6 5 37270 99.52 
16.0 34604 98.75 29559 99 . 16 37337 99.70 
17.0 34764 99.21 29657 99.49 37385 99.83 
18.0 34859 99.4 8 29714 9 9. 6 8 37406 99.8 8 
19.0 34923 99.66 29742 9 9 . 77 37426 99.94 
20 . 0 34966 99· 7 8 29762 9 g. 84 37438 99.97 
21.0 34987 99.84 29775 99 . 88 37448 99.99 

>21.0 35042 100.00 29810 100 . 00 37450 100.00 
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SITE ID: NM 
SITE LOCATION: CLAYTON, NM. 
DATA MAY 1977 THROUGH SEPTEMBER 1982 

--------------------------------1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 
----- ----------------------------------

1 5441293183521102160 1398 390 10 
2 225 333 487 548 548 536 162 2 
3 147 119 159 140 183 385 89 2 
4 65 49 46 58 61 243 63 1 
5 36 10 22 16 18 196 37 3 
6 21 2 7 9 8 159 39 0 
7 9 0 4 0 3 115 17 1 
8 5 1 1 3 2 85 20 1 
9 1 1 0 1 1 56 14 0 

10 4 1 0 2 0 42 12 0 
11 0 0 0 0 0 26 8 0 
12 4 0 1 0 0 26 6 0 
13 0 0 0 0 0 12 5 0 
14 0 0 0 0 0 11 1 1 
15 0 0 0 0 0 12 2 0 
16 1 1 0 0 0 7 0 0 
17 0 1 0 0 0 2 3 0 
18 0 0 0 0 0 5 0 0 
19 0 0 0 0 0 3 0 0 
20 0 0 0 0 0 1 1 0 
21 0 0 0 0 0 2 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: NM 
SITE LOCATI ON : CLAYTON, NM . 
DATA MAY 1977 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONENT AND W/D DI STRIBUTI ON 

- - - - ----------- -~ - ---------------------

WIND DIR 
( ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A , C) ( A,B , C) %A JB JC 
-------- --------------------------------------------
N 0 . 23 0 . 15 0 . 17 0.16 5 . 88 5 . 77 5 . 32 
NNE 0 . 15 0. 13 0 . 14 0. 13 5. 13 5 . 81 5.78 
NE 0 . 15 0 .1 4 0 .1 4 0. 14 4 . 17 4.54 4 . 07 
ENE 0. 14 0. 16 0. 16 0 . 16 3. 05 3.10 2.74 
E 0 . 19 0 .14 0 . 16 0 .1 5 2. 85 2 . 86 2 . 68 
ESE 0.24 0.18 0 . 20 0 . 19 2. 81 2.93 2 . 87 
SE 0.32 o . o8 0.15 0.13 3-77 3.56 3.51 
SSE 0 . 23 0.13 0 . 16 0 . 15 6.05 5 . 92 5 . 99 
s 0.17 0. 14 0 . 14 0 .14 10.64 10 . 34 9.85 
ssw 0 . 16 0.14 0 . 14 0. 14 11 . 90 11. 17 11 . 14 
sw 0.18 0. 17 0. 17 0. 17 10 . 82 10.23 10. 12 
WSW 0.3 1 0.23 0.26 0.25 8.94 9.83 8 . 61 
w 0 . 34 0 . 29 0.30 0.30 6. 00 7.7 4 7 . 38 
WNW 0.4 1 0 . 33 0 . 35 0 . 34 3- 97 5. 18 5.06 
NW 0 .18 0.27 0 . 24 0.25 4.36 5. 03 4. 96 
NNW 0.20 0.21 0.2 1 0 . 21 4.94 5.3 4 5.46 

------------------------------------------------------NOTES: 
ALPHA 

WS( UP) Z(U P) 
1. ------ = -----

WS( LO) Z( LO) 

LOG(WS(U P )/WS( LO)) 

2. ALPHA = -------- ----------LOG(Z(UP)/Z(LO)) 
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WHE RE ; Z:ELEVATION 
WS:WIND SPEED 



CULEBRA, PUERTO RICO 
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SITE ID: PR 
SITE LOCATION: CULEBRA , PR. 
DATA MARCH 1977 THROUGH MAY 1982 

--- ---- ---------~----1.1 SENSOR PERFORMANCE 

----~------~- - - ---

TOTAL POSSIBLE SAMPLES: 46032 

SENSOR J ON-LINE J RECOVERED 

-------------------------
WS(A) 
WD(A) 

WS(C) 
WD(C) 

100.0 
100.0 

100.0 
100.0 

7 o. 6 
73.4 

76 . 9 
77. 3 

------------------------------------------1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SI TE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(C) 9.1 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(C) 9. 1 

NOTES: 

WIND 
SPEED 

31.7 

29.1 

MEAN 
ws 

WIND 
DIR. 

65.3 

70.2 

7.0 
6.2 

MEAN 
WD 

DATE 

09/01/79 

09/01/79 

POWER 
WATTS/M••2 

291.7 9 
20 9. 0 1 

TIME OTHER LEVELS 

02:00 (B)-999.9 
(C) 29.1 

02:00 (A) 31.7 
(B)-999.9 

1. SITE ELEVATION : 80 METERS ABOVE SEA LEVEL. 
3. SENSOR LEVEL B NOT AVAILABLE AT SITE PR. 
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SITE ID: PR 
SITE LOCATION: CULEBRA, PR. 
DATA MARCH 1977 THROUGH MAY 1982 

--- -------------------------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 
-----------------------------~-------------

LEVEL A LEVEL B LEVEL c 
TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ ---------------------~- - ------ - - -------- - - - ------

00:00 6.8 83.3 o.o o.o 5.9 84.7 
01:00 6.8 82.7 o.o o.o 5.8 84.8 
02:00 6.7 83.7 o.o o.o 5.7 85.3 
03:00 6.7 83.8 o.o o.o 5.7 85.3 
04:00 6.8 83.7 o.o o.o 5.8 85.0 
05:00 6.8 84.2 o.o o.o 5.8 85.0 
06:00 6.8 81l.O o.o o.o 5.9 84.2 
07:00 6.8 82.9 o.o o.o 6. 1 82. 1 
08:00 7.0 82 . 6 o.o o.o 6.4 80.9 
09 : 00 7-3 82.7 o.o o.o 6.7 81.1 
10 : 00 7.4 84.2 o.o o.o 6.8 82.2 
11: 00 7.4 85.5 o. o 0 . 0 6.8 8 3. 1 
12:00 7.4 86.2 o.o o.o 6 . 7 83.9 
13 : 00 7-3 86.3 o.o o.o 6.6 84.2 
14:00 7.2 86.0 o.o o.o 6.5 84.1 
15:00 7.1 85.8 o.o o.o 6.4 83.6 
16:00 7.0 86. 1 o.o o.o 6.2 84.1 
17:00 7.0 85.6 o.o o.o 6. 1 84.7 
18: 00 7.0 84.6 o.o o.o 6.0 84.6 
19:00 7. 1 83.4 o.o o.o 6.1 84.1 
20:00 7·0 82.0 o.o o.o 6. 1 83.2 
21:00 7 . 0 81.5 o.o o. o 6. 1 83.4 
22:00 7.0 81.7 o.o o.o 6.0 83.4 
23:00 6.9 82.7 o.o o.o 6.0 84.3 

------------------------------------------------------------
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SITE ID: PR 
SITE LOCATION: CULEBRA, PR. 
DATA MARCH 1977 THROUGH MAY 1982 

--~-------------------·-------------1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT s COUNT s COUNT s 
---------------------------------------
o.o- 0.5 73 0.2 0 o.o 1 1 1 0.3 
0.5- 1. 0 52 0.2 0 o.o 97 0.3 
1. 0- 1 • 5 76 0.2 0 o.o 179 0.5 
1.5- 2.0 16 1 o.s 0 o.o 411 1. 2 
2 .0- 2.5 291 0.9 0 o.o 867 2 ... 
2.5- 3.0 381 1.2 0 o.o 1214 3.4 
3.0- 3.5 530 1. 6 0 o.o 1 .. 42 4.1 
3.5- 4.0 817 2.5 0 o.o 16 41 4.6 
4.0- 4.5 1617 5.0 0 o.o 2426 6.9 
4.5- 5.0 186 3 5.7 0 o.o 2429 6.9 
s.o- s.s 2390 7.4 0 o.o 3294 9.3 
s.s- 6.0 2718 8.4 0 o.o 3024 8.5 
6.0- 6.5 3605 11. 1 0 o.o 3707 10.5 
6.5- 7.0 3158 9.7 0 o.o 2895 6.2 
7.0- 7.5 3058 9.11 0 o. o 2823 8.0 
7.5- 8.0 2320 7.1 0 o.o 1959 5.5 
8.0- 8.5 2459 7.6 0 o.o 1980 5.6 
8.5- 9.0 1488 4.6 0 o.o 12110 3.5 
9.0- 9.5 1018 3. 1 0 o.o 802 2.3 
9.5-10.0 902 2.8 0 o.o 746 2.1 

10.0-11.0 1441 4.4 0 o.o 1074 3.0 
11.0-12.0 889 2.7 0 o.o 462 1.3 
12.0-13.0 537 1. 7 0 o.o 272 0.8 
13.0-14.0 287 0.9 0 o.o 155 0.4 
14.0-15.0 137 0.4 0 o.o 77 0.2 
15.0-16.0 123 0.4 0 o.o 29 0. 1 
16 . 0-17.0 53 0.2 0 o.o 18 0. 1 
17.0-18.0 22 0. 1 0 o.o 5 o.o 
18.0-19.0 12 o.o 0 o.o 8 o.o 
19.0-20.0 4 o.o 0 o.o 5 o.o 
20.0-21.0 7 o.o 0 o.o 1 o.o 

>21.0 9 o.o 0 o.o 6 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL C 
70.6 o.o 76.9 
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SITE ID: PR 
SITE LOCATION: CULEBRA, PR. 
DATA MARCH 1977 THROUGH MAY 1982 

--- -----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----~ ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (') (ABS) ( ' ) (ABS) ( s ) ----- -·---- ------ ----- ----- ----- -----
0.5 73 0.22 0 o.oo 111 0 .31 
1.0 125 0.38 0 o.oo 208 o. 5 9 
1.5 201 o. 62 0 o.oo 387 1. 09 
2.0 362 1. 11 0 o.oo 798 2. 25 
2.5 653 2.01 0 o.oo 166 5 4 . 70 
3 . 0 103,. 3.18 0 o.oo 2879 8 .13 
3. 5 1564 4.81 0 o.oo 4321 12.21 
4 . 0 2381 7.33 0 o.oo 5962 16.84 ,..5 3998 12. 30 0 o.oo 8388 23. 70 
5.0 5861 18.03 0 o.oo 10817 30 . 56 
5.5 8251 25.3 9 0 o.oo 1 4 1 1 1 39 . 86 
6.0 1096 9 33.75 0 o.oo 17 135 48.41 
6.5 14574 44.85 0 o. oo 20842 58.88 
7 . 0 17 732 511.56 0 o.oo 23737 67 . 06 
7.5 20790 63 . 97 0 o.oo 26560 75.03 
8.0 23 110 71. 11 0 o. oo 28519 80.56 
8 . 5 25569 78 . 6 8 0 o.oo 30499 86. 16 
9.0 27057 83.26 0 o.oo 31739 89.6 6 
9.5 28075 86.3 9 0 o.oo 32541 91.9 3 

10 . 0 28977 89.17 0 o. oo 33287 94 . 03 
11.0 30418 93.60 0 o.oo 34361 97 . 07 
12.0 31307 96.34 0 o. oo 34823 98.37 
13.0 31844 97.99 0 o.oo 35095 99 . 14 
14.0 32131 98.87 0 o.oo 35250 99.58 
15.0 3226 8 99.29 0 o.oo 35327 99.80 
16.0 32391 99.67 0 o.oo 35356 99 . 88 
17. 0 32444 99.83 0 o. oo 35374 99.93 
18 .o 32466 99.90 0 o.oo 35379 99. 94 
1 9. 0 32478 99.94 0 o.oo 35387 99.97 
20. 0 32482 99.95 0 o.oo 35392 99.98 
21.0 32489 99.97 0 o.oo 35393 99.98 

>21.0 32498 100 . 00 0 o.oo 35399 100.00 
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SITE ID: PR 
SITE LOCATION: CULEBRA, PR. 
DATA MARCH 1977 THROUGH MAY 1982 

-----------------------------~---------1. 8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

--~------------------------------------

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) JA JB JC -------- --------------------------------------------
N o.oo o.oo 0.20 o.oo 0.67 o.oo 0.48 
NNE o.oo o.oo 0. 10 o.oo 2.02 o.oo 1. 23 
NE o.oo o.oo 0.05 o.oo 7.88 o.oo 8.75 
ENE o.oo o.oo 0.05 o.oo 28.71 o.oo 29.80 
E o.oo o.oo 0.07 o.oo 28.7 1 o.oo 39.05 
ESE o.oo o.oo 0. 17 o.oo 11. 3 8 o.oo 9.4 9 
SE o. oo o.oo 0.23 o.oo 5.45 o.oo 3.22 
SSE o.oo o.oo 0.30 o.oo 2.83 o.oo 1. 6 8 
s o. oo o.oo 0.30 o.oo 1. 67 o.oo 1. 41 
ssw o.oo 0.00 0.33 o.oo 0.93 o. oo 1.02 
sw o.oo 0.00 0.22 o.oo 0.49 o.oo 0.63 
WSW o.oo o.oo 0.23 o.oo 0 .21 o.oo 0.21 
w o.oo o.oo 0. 14 o.oo 0.14 o.oo 0 . 13 
WNW o.oo o.oo 0.06 o.oo 0 . ..!~ L . 14 
NW 0 .00 ) • ._ v V • v V c.oo 0.37 o.oo 0.35 
NNW o.oo o.oo 0. 17 o.oo 0.54 o.oo 0.44 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z{UP) 
1. ------ = -----

WS(LO) Z(LO) 

LOG(WS{UP)/WS(LO)) 

2. ALPHA = ------------------LOG(Z(UP)/Z{LO)) 
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SITE ID: PR 
SITE LOCATION: C U L EB R A, P R • 
DATA MARCH 1977 THROUGH MAY 1982 

------------ ----------~---------1. 7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

------------------------~~------

HUMBER OF OCCURENCES 
----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 ----- ----------------------------------

1 159 ll73 92515 5 91 901 1109 151 1 
2 57 152 327 485 725 372 37 0 
3 20 63 165 272 319 196 24 1 
4 19 27 79 118 175 152 9 0 
5 9 17 42 49 75 106 12 0 
6 3 • 29 29 51 81 10 1 
7 6 8 14 20 20 66 1 0 
8 2 2 8 10 1 1 50 5 0 
9 3 0 4 3 1 41 4 0 

10 1 1 2 3 2 45 3 0 
1 1 3 0 0 1 1 29 2 0 
12 0 0 0 0 0 29 0 0 
13 1 0 0 1 1 18 1 0 
14 0 0 0 0 0 19 0 0 
15 0 0 0 0 0 19 2 0 
16 1 0 0 0 0 12 2 0 
17 0 0 0 0 0 8 1 0 
18 0 0 0 0 0 3 1 0 
19 0 0 0 0 0 4 0 0 
20 0 0 0 0 0 4 1 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 1 0 0 
23 0 0 0 0 0 1 0 0 

>23 0 0 0 0 0 0 0 0 
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HURON, SOUTH DAKOTA 
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SITE ID: SD 
SITE LOCATION: HURON, SD. 
DATA : DECEMBER 1 976 THROUGH SEPTE~ffiER 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES: 51120 

SENSOR 

WS(A) 
WD(A) 

WS (C) 
WD(C) 

% ON-LINE 

100.0 
100.0 

100.0 
100.0 

% RECOVERED 

82.8 
79.0 

79.5 
82.3 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(HETERS) 

(A) 45.7 
(C) 9.1 

1. 3 MAXIMUN WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(C) 9.1 

NOTES: 

WIND 
SPEED 

29.9 

22 . 1 

I-lEAN 
ws 

WIND 
DIR. 

204.9 

216. 0 

6.8 
4.7 

HEAN POHER 
WD WATTS/M**2 

166.0 
97.4 

DATE 

03/26/82 

03/26/82 

332.27 
131.44 

TH1E OTHER LEVELS 

13:00 (B)-999.9 
(C)-999.9 

14:00 (A) 24.1 
(B)-999.9 

1. SITE ELEVATION: 396 METERS ABOVE SEA LEVEL. 
3. SENSOR LEVEL S NOT AVAILABLE AT SITE SD. 
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SITE ID: SD 
SITE LOCATION: HURON, SD. 
DATA DECEMBER 1976 THROUGH SEPTEMBER 1982 

-------------------------------------------1.4 WI ND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 6.9 137.3 o.o o.o 4.2 11 8. 1 
0 1: 00 6.8 148.0 o. o o. o 4 . 2 121. 8 
02:00 6 . 7 158 . 8 o. o o.o 4. 1 121 .0 
03:00 6.7 16 9. 5 o.o o.o 4. 1 120 . 3 
04:00 6.6 170.2 o.o o.o 4 . 1 120.8 
05:00 6 . 6 172.7 0 . 0 o. o 4 . 1 111. 7 
06:00 6 . 4 163.5 o.o o.o 4. 1 108.8 
07:00 6.3 167.1 o.o o.o 4.3 103. 4 
08:00 6.4 16 8. 2 o. o o. o 4 . 6 100.3 
09:00 6.5 19 5. 4 o. o o. o 5.0 125.9 
10 : 00 6 . 7 226.6 o.o o. o 5 . 3 228 . 8 
11:00 6.8 25 1. 3 o. o o.o 5.5 280.0 
12:00 7.0 262.5 o. o o. o 5 . 7 281.3 
13 : 00 7 . 1 265 . 3 o. o o.o 5.8 28 1. 1 
14:00 7.2 275.7 o.o o. o 5.8 291 . 6 
15:00 7 . 1 284 . 7 o. o o.o 5. 7 31 4 .8 
16:00 7.0 30 1. 2 o. o o. o 5.5 34 1.6 
17:00 6.9 336.2 o.o o.o 5.2 15 . 0 
18:00 6 .7 49 . 8 o.o o.o 4.7 58.8 
19:00 6 . 7 7 1. 7 o.o o. o 4 . 4 7 3 . 1 
20:00 6 . 7 83 . 4 o.o o.o 4 . 2 8 4 . 7 
21:00 6 . 9 99 . 1 o. o o.o 4.2 93 .3 
22:00 7.0 112.9 o.o o.o 4.3 98 .9 
23:00 6. 9 127.9 o.o o.o 4.2 113 . 2 

------------------------------------------------------------
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SITE ID: SD 
SITE LOCATION: HURON, SD. 
DATA DECEMBER 1976 THROUGH SEPTEMBER 1982 

------------------------------------1.5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 

---------------------------------------
o.o- 0 . 5 106 0.3 0 o.o 286 0.7 
0.5- 1 • 0 406 1. 0 0 o.o 931 2.3 
1. 0- 1.5 762 1 • 8 0 o.o 1945 4.8 
1. 5- 2 . 0 1081 2.6 0 o.o 2772 6.8 
2.0- 2.5 1456 3.4 0 o.o 3310 8. 1 
2.5- 3.0 1567 3.7 0 o.o 3174 7.8 
3.0- 3.5 1741 4. 1 0 o.o 3024 7.4 
3.5- 4 . 0 1989 4.7 0 o.o 3187 7. 8 
4 . 0- 4.5 2719 6.4 0 o.o 3607 8.9 
4. 5- 5.0 2253 5.3 0 o.o 2536 6.2 
5.0- 5 •. 5 2395 5.7 0 o.o 2247 5 . 5 
5.5 - 6.0 2281 5.4 0 o.o 1952 4.8 
6. 0- 6.5 2671 6.3 0 o.o 2168 5.3 
6.5- 7.0 2387 5.6 0 o.o 1530 3.8 
7.0- 7 . 5 2215 5.2 0 o.o 1590 3.9 
7.5- 8.0 2098 5.0 0 o.o 1171 2.9 
8.0- 8. 5 2479 5.9 0 o.o 1261 3. 1 
8.5- 9. 0 1769 4.2 0 o.o 903 2.2 
9.0- 9. 5 1549 3.7 0 o.o 650 1 • 6 
9.5-10 . 0 1423 3. 4 0 o.o 541 1. 3 

10.0-11.0 2359 5.6 0 o.o 855 2 . 1 
11.0-12.0 1578 3.7 0 o. o 486 1.2 
12.0 - 13.0 1164 2.7 0 o.o 279 0.7 
13.0-14.0 697 1.6 0 o.o 120 0.3 
14.0-15.0 452 1 • 1 0 o.o 49 0 • 1 
15.0-16.0 308 0.7 0 o.o 30 0. 1 
16.0-17.0 177 0.4 0 o.o 9 o.o 
17.0-18.0 110 0.3 0 o.o 5 o.o 
18.0-19.0 68 0.2 0 o.o 2 o.o 
19.0-20.0 35 0.1 0 o.o 1 o.o 
20.0-21.0 20 o.o 0 o.o 2 o.o 

>21.0 31 0. 1 0 o.o 1 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
82.8 o.o 79.4 
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SITE ID: SD 
SITE LOCATION: HURON, SD. 
DATA DECEMBER 1976 THROUGH SEPTEMBER 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DISTRIBU TION OF WIND SPEED 

--------------------------- - --- -----~------ -- --

LEVEL A LEVEL B LEVEL c 
----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) ( % ) (ABS) (%) (ABS) f%) 
----- ----- ----- ----- ----- ----- -----

0.5 106 0.25 0 o.oo 286 0.7 0 
1.0 512 1. 21 0 o.oo 1217 3. 00 
1.5 1274 3.01 0 0.00 3162 7.78 
2.0 2355 5.56 0 o.oo 5934 14.61 
2.5 3811 9.00 0 o.oo 9244 22.76 
3. 0 5378 12.70 0 o.oo 12418 30.57 
3.5 7119 16. 81 0 o.oo 15442 38.01 
4.0 9108 21.51 0 o.oo 186 29 4 5. 86 
4 . 5 11827 27 . 93 0 o. oo 22236 54.74 
5 . 0 14080 33.25 0 o.oo 24772 60.98 
5.5 16475 38.91 0 o.oo 27019 66.51 
6.0 18756 44 . 29 0 o.oo 28971 71 . 31 
6.5 21427 50.60 0 o.oo 31139 76.65 
7.0 23814 56.24 0 0.00 32669 80.42 
7.5 26029 61.47 0 o. oo 34259 84.33 
8 . 0 28127 66.42 0 o.oo 35430 87.2 1 
8 . 5 30606 72.28 0 o.oo 36691 90.32 
9.0 32375 76.45 0 o.oo 37594 92 . 54 
9.5 33924 80 . 11 0 o.oo 38244 94.14 

10.0 35347 83 .47 0 o. oo 38785 95.47 
11.0 37706 89.04 0 o.oo 39640 97.58 
12.0 39284 92.77 0 o.oo 40 126 98.77 
13.0 40448 95 . 52 0 o. oo 40405 99.46 
14.0 41145 97. 16 0 o.oo 40525 99.76 
15.0 41597 98 . 23 0 o.oo 40574 99.88 
16.0 41905 98.96 0 o.oo 40604 99.95 
17.0 42082 99 . 38 0 o.oo 40613 99.97 
1 8. 0 42192 99.64 0 o.oo 40618 99 . 99 
19.0 42260 99.80 0 o.oo 40620 99 . 9 9 
20.0 42295 99.88 0 0 . 00 40621 99.9 9 
21.0 42315 99.93 0 o.oo 406 23 100.00 

>2 1.0 42346 100.00 0 o. oo 40624 100.00 
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SITE ID: SD 
SITE LOCATION: HURON, SD. 
DATA DECEMBER 1976 THROUGH SEPTEMBER 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6- 7 7-12 12- 20 > 20 
----- ----------------------------------

1 672 1683212422152345 1494 328 10 
2 312 513 601 619 601 445 113 4 
3 170 177 228 154 200 296 86 3 
4 116 50 96 84 61 212 45 2 
5 79 21 35 23 33 16 8 38 0 
6 51 4 15 11 11 109 22 0 
7 45 1 4 3 6 78 26 1 
8 30 2 4 6 3 71 16 0 
9 29 0 3 0 0 42 16 1 

10 15 0 0 0 2 41 7 0 
11 13 0 0 0 0 33 1 2 0 
12 8 0 0 0 0 18 7 0 
13 1 1 0 0 0 0 23 11 0 
14 1 1 0 0 0 0 20 2 0 
15 0 0 0 0 0 1 1 0 0 
16 1 0 0 0 0 5 3 0 
17 2 0 0 0 0 1 1 0 
18 0 0 0 0 0 5 0 0 
19 1 0 0 0 0 1 0 0 
20 1 0 0 0 0 2 0 0 
21 0 0 0 0 0 1 0 0 
22 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 1 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: SD 
SITE LOCATION: HURON, SD. 
DATA DECEMBER 1976 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A , B) (B,C) (A, C) (A,B,C) %A %B %C 
-------- --------------------------------------------
N o.oo o.oo 0.30 o.oo 5.91 o.oo 4.77 
NNE o.oo o.oo 0.23 o.oo 3.74 o.oo 3.56 
NE o. oo o.oo 0 . 24 o.oo 2.84 o.oo 2.60 
ENE 0.00 o.oo 0 . 21 o. oo 3. 03 o. oo 3.05 
E o.oo o. oo 0.22 o.oo 4. 10 o. oo 4.13 
ESE o. oo o.oo 0 . 24 o.oo 5. 6 8 o.oo 6.54 
SE o. oo o.oo 0.25 o.oo 11 • 3 1 o.oo 13. 12 
SSE o.oo o.oo 0.21 o.oo 11.50 o. oo 11.93 
s o.oo o.oo 0 . 21 o.oo 7 . 15 o. oo 5 . 6 9 
ssw o.oo o.oo 0.22 o.oo 2.99 o.oo 2.48 
sw o.oo o. oo 0.25 o.oo 2.31 o.oo 2.23 
WSW 0 . 00 o. oo 0.29 o.oo 2 . 77 o.oo 3.01 
w o.oo o.oo 0.27 o.oo 4.52 o.oo 4.36 
WNW o.oo o.oo 0 . 22 o.oo 7 . 11 o.oo 7. 11 
NW o.oo o.oo 0.21 o.oo 9.55 o.oo 1 0. 14 
NNW o.oo o.oo 0.18 o.oo 9. 85 o.oo 10. 12 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = -----

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2. ALPHA = -------------- ----LOG(Z(UP)/Z(LO)) 
WHERE; 
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MONTAUK POINT, NEW YORK 
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SITE ID: NY 
SITE LOCATION: MONTAUK POINT, NY. 
DATA J ANUARY 1977 THROUGH MAY 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES : 47472 

SENSOR 

WS(A) 
WD(A) 

WS(C) 
WD(C) 

% ON-LINE 

99. 9 
99. 9 

99. 9 
99. 9 

% RECOVERED 

75. 2 
6 9. 3 

78. 5 
76.9 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

SITE DATA 

HEIGHT 
(METERS) 

(A) 45.7 
(C) 18.2 

1.3 MAXIMUM WIND SPEED 

ELEVATION 
(METERS) 

(A) 45. 7 

(C) 18.2 

NOTES: 

WIND 
SP EED 

26.0 

24.0 

MEAN 
ws 

WIND 
DIR. 

207.0 

213.0 

7. 2 
6.2 

MEAN 
WD 

262.7 
27 2. 3 

DATE 

11/14/78 

11/14/78 

POWER 
WATTS!M••2 

437.15 
309.70 

TIME OTHER LEVELS 

19:00 (B)-999.9 
(C) 24.0 

19:00 (A) 26.0 
(B)-999.9 

1. SITE ELEVATION : 2 METERS ABOVE SEA LEVEL. 
3 . SENSOR LEVEL B NOT AVA I LABLE AT SITE NY. 
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SITE ID: NY 
SITE LOCATION: MONTAUK POINT, NY. 
DATA JANUARY 1977 THROUGH MAY 1982 

-------------------------------------------1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

-------------------------------------------
LEVEL A LEVEL B LEVEL c 

TIME --------- --------- ---------OF DAY ws WD ws WD ws WD 
------ -------------------------------------------------
00:00 7.2 27 3. 6 o.o 0 . 0 6 . 1 283.8 
01: 0 0 7 . 1 276.0 o.o o. o 6.0 286.8 
02:00 7.0 279.8 o. o o.o 6.0 290.3 
03:00 7.0 282 . 0 o.o o. o 6 . 0 2 9 1.6 
04:00 7.0 283.5 o.o o.o 5.9 293.8 
05:00 7.0 285 . 4 o.o o.o 5.9 295.7 
06:00 6.9 287 . 0 o.o o. o 5 . 9 296.9 
07:00 6. 9 288.3 o.o o.o 6 . 0 298.7 
08:00 7.0 289.0 o.o o.o 6.2 298.7 
09:00 7 . 0 285. 1 o. o o.o 6.3 294 . 9 
10:00 7.0 278.8 o. o o.o 6.3 288 . 8 
11 : 0 0 7. 1 26 8. 1 o.o o.o 6.4 278 . 3 
12:00 7.2 255.8 o. o 0 . 0 6 . 5 264 . 0 
13 : 00 7.3 247.1 o. o o.o 6.6 253 . 5 
14:00 7.4 239.0 o.o o.o 6.7 245.5 
15:00 7.5 236.0 o.o o. o 6 . 6 242.1 
16:00 7.4 234 . 2 o.o o.o 6.5 240.8 
17:00 7.5 234.7 o.o o.o 6. 4 240 . 6 
18 : 00 7.5 238.0 o. o o.o 6.4 243.6 
19:00 7.6 241 . 6 o. o o.o 6 . 3 247 . 2 
20:00 7.5 247.9 o.o o.o 6 . 3 256.0 
21:00 7.4 253.5 o.o o.o 6.2 26 2. 5 
22:00 7.3 260.0 o.o o.o 6.2 26 g . 8 
23:00 7.3 26 8 . 8 o.o o.o 6.2 27 9-3 

------------------------------------------------------------
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SITE ID: NY 
SITE LOC ATION: MO NTAUK POIN T, NY . 
DA TA JA NU ARY 197 7 THROUGH MAY 1982 

------------------------------------1.5 FREQUE NCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEVEL B LEVEL c 
SPEED COUNT % COUNT % COUNT % 

---------------------------------------
o. o- 0.5 48 0. 1 0 o.o 171 0.5 
0.5- 1.0 283 0.8 0 o.o 654 1.8 
1. 0- 1.5 600 1.7 0 o.o 1017 2.7 
1. 5- 2.0 886 2.5 0 o.o 1291 3 . 5 
2.0- 2.5 1130 3 . 2 0 o.o 1558 4. 2 
2.5- 3.0 1235 3.5 0 o.o 1700 4.6 
3.0- 3.5 1282 3.6 0 o. o 1908 5. 1 
3.5 - 4.0 1544 4.3 0 o.o 2053 5 . 5 
4.0- 4.5 2028 5 . 7 0 o.o 2797 7.5 
4.5 - 5 . 0 1794 5.0 0 o.o 2185 5.9 
5 . 0- 5.5 196 9 5.5 0 o. o 2310 6.2 
5.5- 6 . 0 1874 5.2 0 o. o 2 133 5.7 
6 . 0- 6.5 2265 6.3 0 o.o 2431 6 . 5 
6.5- 7.0 196 3 5.5 0 o.o 1885 5 . 1 
7.0- 7.5 1971 5.5 0 o.o 186 7 5.0 
7 . 5- 8.0 1642 4.6 0 o.o 1552 4. 2 
8.0- 8.5 2094 5.9 0 o.o 1659 4.5 
8.5- 9.0 1547 4 . 3 0 o.o 1129 3. 0 
9 . 0- 9.5 1133 3.2 0 o.o 958 2.6 
9.5- 10 . 0 1151 3. 2 0 o. o 86 8 2.3 

10.0-11.0 1923 5.4 0 o.o 1425 3.8 
11. 0- 12.0 145 1 4 . 1 0 o.o 1069 2 . 9 
12 .0-13 . 0 1148 3 . 2 0 o.o 871 2.3 
13.0-14.0 743 2. 1 0 0.0 521 1.4 
14.0-1 5. 0 639 1. 8 0 o.o 461 1.2 
15 . 0-16.0 446 1. 2 0 o.o 307 0.8 
16.0-17.0 368 1 • 0 0 o.o 191 0.5 
17.0-18.0 234 0.7 0 o. o 128 0.3 
18.0-19 . 0 12 1 0 . 3 0 o. o 76 0.2 
19.0-20.0 78 0.2 0 o.o 41 0.1 
20 . 0-21 . 0 64 0 . 2 0 o.o 28 0. 1 

>2 1. 0 55 0 . 2 0 0 . 0 13 o. o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
75.2 o.o 78 . 5 
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SITE ID: NY 
SITE LOCA TION: MONTAUK POINT, NY. 
DATA JANUARY 1977 THROUGH MAY 1982 

-----------------------------------------------1.6 CUMULATIVE FREQUENCY DIS TRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL c 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) (%) ( ABS) ( % ) 
----- ----- ----- ----- ----- ----- -----

0.5 48 0. 13 0 o.oo 171 0. 46 
1. 0 331 0.93 0 o. oo 825 2. 21 
1.5 931 2.6 1 0 o. oo 1842 4. 94 
2 . 0 1817 5. 0 9 0 o. oo 3133 8. 4 1 
2 . 5 2947 8.25 0 o.oo 4691 12.59 
3.0 4182 11. 71 0 o.oo 639 1 17 . 15 
3.5 5464 15.30 0 o.oo 8299 22.28 
4 . 0 7008 19.63 0 o. oo 10352 27 . 79 
4.5 9036 25 . 30 0 o.oo 13149 35 . 29 
5 . 0 10830 30.33 0 o.oo 15334 41. 16 
5.5 12799 35 . 84 0 o.oo 17644 47.36 
6 . 0 14673 41. 09 0 o.oo 19777 53.08 
6.5 16938 47 . 43 0 o.oo 22208 59.61 
7.0 1890 1 52. 93 0 o.oo 24093 64.67 
7.5 20872 58 . 45 0 o.oo 25960 69. 68 
8.0 22514 63 . 05 0 o.oo 275 12 73. 84 
8 . 5 24608 68.9 1 0 o.oo 29171 78.30 
9.0 26155 73.24 0 o.oo 30300 81 . 33 
9.5 27288 76.42 0 o.oo 31258 83 . 90 

10. 0 28439 79 . 64 0 o. oo 32126 86.23 
11.0 30362 85 . 03 0 o.oo 33551 90 . 05 
12.0 318 13 89 .o 9 0 o.oo 346 20 92.92 
13 . 0 32961 92 . 30 0 o. oo 35491 95 . 26 
14 .0 33704 94 . 39 0 o.oo 36012 96.66 
15.0 34343 96. 17 0 o. oo 36473 97.90 
16.0 34789 97.42 0 o.oo 36780 98.72 
17. 0 35 157 98.45 0 o.oo 36971 99.23 
18.0 35391 9 9. 11 0 o.oo 37099 99.58 
1 9. 0 35512 99.45 0 o. oo 37175 99 . 78 
20.0 35590 99 . 67 0 o.oo 37216 99.8 9 
21.0 35654 99.85 0 o.oo 37244 99.97 

>21.0 35709 100.00 0 o. oo 37257 100 . 00 
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SITE ID: NY 
SITE LOCATION: MONTAUK POINT, NY. 
DATA JANUARY 1977 THROUGH MAY 1982 

--------------------------------
1.7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

--------------------------------
NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4- 5 5- 6 6-7 7-12 12-20 ) 20 
----- ----------------------------------

1 5481259145917001695 1138 356 26 
2 184 354 475 484 547 373 110 5 
3 107 123 192 159 193 248 54 6 
4 84 48 78 58 73 175 43 2 
5 52 25 20 21 39 122 35 0 
6 46 5 16 13 6 104 20 0 
7 29 3 9 7 9 71 21 2 
8 25 2 2 0 1 46 17 1 
9 15 0 2 1 3 38 1 1 0 

10 12 0 1 1 0 39 6 0 
1 1 11 0 1 0 0 26 9 0 
12 6 0 0 0 0 21 3 0 
13 1 0 0 0 0 18 8 0 
14 2 0 0 0 0 20 4 0 
15 1 0 0 1 0 12 1 0 
16 2 0 0 0 0 8 1 0 
17 0 0 0 0 0 4 7 0 
18 0 0 0 0 0 4 2 0 
19 0 0 0 0 0 1 3 0 
20 0 0 0 0 0 3 1 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 1 0 0 
23 0 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SI TE ID : NY 
SITE LOCATION: MONTAUK PO I NT, NY. 
DATA JANUARY 197 7 THROUGH MAY 1982 

1. 8 POWER LAW EXPONENT AND W/D DISTRIBUT I ON 

WIND DI R 
( ELEV A) ALPHA AL PHA ALPHA ALPHA 

(A , B) (B,C) (A , C) (A,B , C) %A %B %C 
-------- --------------------------------------------
N o. oo o.oo 0 . 07 o.oo 2 . 83 o. oo 3.33 
NNE o.oo o.oo 0.21 o.oo 2.79 o.oo 3.31 
NE o. oo o. oo 0.18 o.oo 4.07 o.oo 4.61 
ENE 0 . 00 o.oo 0 . 22 o. oo 3.73 o.oo 4 . 32 
E o.oo o. oo 0 . 21 o.oo 3. 04 o.oo 3.56 
ESE o.oo o. oo 0.31 o.oo 2.46 o.oo 2.43 
SE o.oo o.oo 0.26 o.oo 3.21 o.oo 4.21 
SSE o.oo o. oo 0.28 o. oo 3.69 o. oo 4.00 
s o. oo o. oo 0 . 25 o.oo 4.45 o. oo 5. 27 
ssw o.oo o.oo 0.24 o.oo 6.52 o. oo 7.03 
sw o. oo o.oo 0.16 o.oo 9.06 o. oo 9. 06 
WSW o.oo o. oo 0 . 15 o. oo 7. 07 o. oo 7 . 60 
w o. oo o. oo 0. 11 o. oo 9.60 o. oo 10 . 04 
WNW 0 . 00 o.oo 0 . 17 o. oo 9. 81 o.oo 10.76 
NW o. oo o.oo 0 . 06 o. oo 10 . 41 o. oo 11. 6 9 
NN W o. oo o. oo 0. 09 o. oo 5.47 o. oo 6.52 

------------------------------------------------------NOTES: 
ALPHA 

WS( UP) Z(UP) 
1 • ------ = -----

WS( LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2. ALPHA = --------- ---------LOG(Z(UP)/Z( LO)) 
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SITE ID: SG 
SITE LOCATION: SAN GORGONIO PASS,CA 
DATA DECEMBER 1976 THROUGH SEPTEMBER 1982 

1.1 SENSOR PERFORMANCE 

TOTAL POSSIBLE SAMPLES : 51120 

SENSOR % ON-LINE % RECOVERED 
------ -------------------------
WS (A) 97.1 74.1 
WD(A) 97.1 78.7 

WS (B) 97 .1 15.4 
WD (B) 97.1 15.4 

WS(C) 97.1 77 . 6 
WD(C) 97.1 77 .4 

1.2 ANNUAL MEANS AND STANDARD DEVIATIONS 

HEIGHT 
(METERS) 

f.IEAN 
ws 

J.lEAN P0\'1ER 

SITE DATA (A) 45.7 
(B) 30 . 0 
(C) 9.1 

1. 3 MAXIMUf\1 WIND SPEED 

ELEVATION 
(METERS) 

(A) 45.7 

(B) 30.0 

(C) 9.1 

NOTES: 

WIND 
SPEED 

27.0 

23.8 

23 . 9 

1. SITE ELEVATION: 

WIND 
DIR. 

260.0 

237 . 0 

266 . 0 

7 . 7 
7.0 
6.2 

WD WATTS/M**2 

254.3 
247.6 
264.2 

DATE 

12/15/77 

06/17/82 

12/05/78 

712 . 93 
491. 10 
351.29 

TIME OTHER LEVELS 

12 :00 (B)-999.9 
(C) 21.0 

13:00 (A)-999.9 
(C) 18.0 

12:00 (A) 18.9 
(B)-999.9 

344 METERS ABOVE SEA LEVEL. 
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SITE ID: SG 
SITE LOCATION: SAN GORGONIO PASS,CA 
DATA DECEMBER 1976 THROUGH SEPTEMBER 1982 

1.4 WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

TIME 
OF DAY 

00:00 
01:0 0 
02:00 
03:00 
04:00 
05:00 
06:00 
07:00 
08:00 
09:00 
10:00 
11: 00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 

LEVEL A 

WS WD 

7.9 
7.7 
7.5 
7.2 
7 • 1 
6.8 
6.6 
6.4 
6.3 
6.4 
6.7 
7.1 
7.4 
7.8 
8. 1 
8.3 
8.6 
8.9 
9. 1 
9.2 
9. 1 
8.8 
8.5 
8.2 

271.5 
273.6 
277.2 
277.4 
279.3 
278.8 
278.8 
271.8 
23 9.4 
1 8 8. 5 
178.6 
178.0 
182.9 
18 9. 6 
199.2 
210.3 
225.5 
248.4 
26.0.9 
263.0 
263.9 
26 5. 3 
266.9 
26 9. 3 

LEVEL B 

WS WD 

6.9 
6 . 7 
6.6 
6.4 
6.3 
6. 1 
6.3 
6.3 
6.2 
6 . 3 
6.5 
6.7 
6.8 
7 . 0 
7.3 
7.6 
7.7 
8.0 
8.1 
8.0 
8.o 
7-7 
7.6 
7.3 
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258.4 
257.6 
260.7 
256.7 
257.0 
253.5 
248.2 
239.7 
224.1 
204.7 
207.8 
214.8 
220.4 
225.6 
232.3 
236.0 
243.0 
252.9 
253.7 
255.2 
256.3 
257.0 
259.5 
258.0 

LEVEL C 

WS WD 

6.3 
6 • 1 
6 . 0 
5.8 
5.7 
5.5 
5.3 
5.2 
5.2 
5.4 
5.6 
5.9 
6. 1 
6.4 
6.6 
6.7 
6 . 8 
7.0 
7.2 
7.2 
7.2 
6.9 
6.7 
6.5 

278.5 
281.6 
283.5 
283.4 
284.9 
285.8 
284.4 
275.5 
243.7 
194.9 
185.2 
184.4 
188.8 
1 96. 8 
208.4 
218.3 
237-5 
261.7 
268.3 
26 g . 9 
270 . 4 
272.5 
274 . 8 
277.1 



SITE I D: SG 
SITE LOCATION: SAN GORGONIO PASS,CA 
DATA DECEMB ER 1976 THROUGH SEPTEMBER 1982 

-------- ----------~--- ------------ --1. 5 FREQUENCY DISTRIBUTION OF WIND SPEED 

------------------------------------WIND LEVEL A LEV EL B LEVEL c 
SPEED COUNT % COUN T % COUNT % 
---------------------------------------
o.o- 0.5 467 1. 2 182 2.3 337 0.8 
0.5 - 1. 0 1548 4. 1 327 4. 1 1084 2 . 7 
1. 0- 1.5 1775 4.7 408 5 . 2 1989 5.0 
1. 5- 2.0 2023 5.3 442 5.6 2857 7.2 
2. 0- 2 . 5 2275 6.0 392 5.0 3108 7.8 
2.5- 3.0 1942 5. 1 386 4.9 2644 6.7 
3. 0- 3.5 1585 4.2 298 3.8 2126 5 .4 
3-5- 4 .0 1509 4.0 289 3-7 186 2 4.7 
4. 0- 4 . 5 1615 4 . 3 256 3 . 2 1985 5 . 0 
4.5- 5.0 1042 2.8 275 3.5 1383 3 . 5 
5.0- 5 . 5 1086 2.9 205 2 . 6 1255 3 . 2 
5.5- 6 . 0 868 2.3 241 3. 1 1022 2 . 6 
6.0 - 6 . 5 991 2.6 245 3. 1 1080 2.7 
6 . 5- 7 . 0 775 2.0 215 2 . 7 94 1 2 . 4 
7. 0- 7 . 5 824 2.2 26 4 3 . 4 1057 2 .7 
7.5 - 8 . 0 725 1.9 21 7 2.8 1085 2.7 
8 . 0- 8 . 5 851 2.2 212 2.7 1390 3.5 
8.5- 9.0 745 2.0 224 2 . 8 1244 3. 1 
9.0 - 9.5 733 1.9 238 3 . 0 1144 2.9 
9.5-10 . 0 836 2.2 262 3 - 3 1289 3 . 2 

10.0-11.0 1815 4.8 497 6.3 2409 6.1 
11 . 0-12.0 1970 5.2 485 6 . 2 2135 5. 4 
12.0 - 13.0 2112 5 . 6 425 5.4 1781 4.5 
13.0-1 4 .0 1751 4 . 6 320 4 . 1 1065 2 . 7 
14.0-1 5 . 0 1583 4 . 2 208 2.6 633 1.6 
15.0-16 .0 1319 3 . 5 130 1. 6 386 1. 0 
16.0-17 . 0 1281 3 . 4 108 1 . 4 206 0.5 
17.0-18.0 715 1.9 56 0 . 7 89 0.2 
18.0-19.0 424 1.1 33 0 .4 38 0. 1 
19 . 0-20.0 307 0.8 24 0.3 21 0 . 1 
20.0-21 . 0 163 0.4 12 0.2 12 o.o 

>2 1.0 202 0.5 4 0. 1 5 o.o 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL c 
74 . 0 15.4 77 . 5 

B-47 



SI TE ID: SG 
SI TE LOCATION: SAN GORGONIO PASS , CA 
DATA DE CEMBER 1976 THROUGH SEPTEMBER 1982 

-----------------------------------------------1. 6 CUMULATI VE FREQ UE NCY DISTRIBUTION OF WIND SPEED 

-----------------------------------------------
LEVEL A LEVEL B LEVEL C 

----- ------------ ------------ ------------WIND CFD CFD CFD CFD CFD CFD 
SPEED (ABS) (%) (ABS) ( % ) (ABS) (J) 

----- ----- ----- ----- ----- ----- -----
0 . 5 467 1. 23 182 2.3 1 337 0. 85 
1. 0 2015 5.32 509 6.46 1421 3. 58 
1.5 3790 10.01 917 11.64 3410 8.60 
2.0 5813 15.36 1359 17.25 6267 15 . 80 
2 . 5 8088 21.36 175 1 22.22 9375 23.64 
3.0 10030 26 . 49 2137 27.12 120 19 30 . 30 
3 . 5 11615 30.68 2435 30.90 14145 35 . 66 
4.0 1312 4 34 . 67 2724 34 .57 16007 40 . 36 
4 . 5 14739 38 . 93 2980 37 . 82 17992 4 5 . 36 
5.0 15781 41. 6 9 3255 41. 31 19375 48.85 
5 . 5 16867 44.55 3460 43.9 1 20630 52.01 
6 . 0 17735 46 . 85 370 1 46 . 97 216 52 54.59 
6 . 5 18726 49.47 39 46 50.08 22732 57 . 31 
7.0 19501 51 . 51 4161 52.80 236 73 59 . 6 9 
7 . 5 20325 53.6 9 4425 56. 15 24730 62 . 35 
8.0 2 1050 55 . 60 46 42 58 . 91 25815 65 . 09 
8.5 21901 57.85 4854 61 . 60 27205 68.59 
9. 0 22646 59.82 5078 64.44 2.8 449 71.7 3 
9.5 2337 9 61.76 5316 67.46 29593 74.61 

10 . 0 242 15 63.96 5578 70.79 30882 77.86 
11. 0 26030 68. 76 6075 77 . 09 33291 83.94 
12.0 28000 73. 96 6560 83.25 35 426 89.32 
13.0 30 112 79 . 54 6985 88 . 64 37207 93.8 1 
14.0 31863 a 4.17 7305 92.70 38272 96.50 
15 . 0 33446 88.35 7513 95.34 38905 98 .o 9 
16.0 34765 91.83 76 43 96.99 39291 99.06 
17. 0 36046 95.22 7751 98.36 39497 99.58 
18.0 36761 97. 10 7807 99.07 39586 99.8 1 
19.0 37 185 98 . 22 7840 99 . 4 9 39624 9 9 . go 
20.0 37492 99.04 786 4 99.80 39645 99 . 96 
21.0 37655 99.47 7876 99.95 39657 99.99 

>2 1 .0 37857 100 . 00 788 0 100.00 39662 100. 00 
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SITE ID: SG 
SITE LOCATION: SAN GORGONIO PASS,CA 
DATA DECEKBBB 1976 THROUGH SEPTEMBER 1982 

--------------------------------
1 . 7 WIND SPEED PERSISTENCE FREQUENCY (LEVEL A) 

-~ ------------------- -----------

NUMBER OF OCCURENCES 

----- ----------------------------------WIND SPEED CLASS, METERS/SEC 
HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 

----- ----------------------------------
1 9391547142912071120 1141 689 75 
2 343 368 275 207 183 483 16 8 26 
3 247 121 106 55 53 308 103 12 
4 164 42 36 16 6 213 78 5 
5 120 29 13 5 5 116 58 5 
6 86 9 7 1 1 83 45 4 
7 55 3 2 1 1 53 43 2 
8 25 1 0 0 0 42 31 0 
9 33 1 1 0 0 28 30 0 

10 18 0 0 0 0 17 21 0 
11 21 0 0 0 0 8 16 0 
12 7 0 0 0 0 8 19 1 
13 7 0 0 0 0 8 11 0 
14 5 0 0 0 0 2 9 0 
15 6 0 0 0 0 3 6 0 
16 6 0 0 0 0 3 2 0 
17 4 0 0 0 0 0 5 0 
18 2 0 0 0 0 0 3 0 
19 0 0 0 0 0 2 3 0 
20 0 0 0 0 0 0 2 0 
21 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 1 0 
23 1 0 0 0 0 0 0 0 

>23 0 0 0 0 0 0 0 0 
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SITE ID: SG 
SITE LOCATION: SAN GORGONIO PASS,CA 
DATA DECEMBER 1976 THROUGH SEPTEMBER 1982 

1.8 POWER LAW EXPONENT AND W/D DISTRIBUTION 

WIND DIR 
(ELEV A) ALPHA ALPHA ALPHA ALPHA 

(A, B) (B,C) (A, C) (A,B,C) %A %B %C 
---~---- --------------------------------------------
N 0.02 0.20 0.15 0. 16 3.47 3-52 2.26 
NNE -0.23 0.09 0.01 0.02 2.64 2.50 2. 11 
NE 0.04 -0.01 o.oo o.oo 2.34 1.85 1. 82 
ENE 0.28 -0.05 0.03 0.01 2.22 1. 51 1. 80 
E 0.27 o.oo 0.07 0.05 3.67 3.27 2.88 
ESE 0.06 0.08 o.o8 o.o8 6. 16 6.69 5.38 
SE 0.63 -0.16 0.05 o.oo 5.37 2.84 5.24 
SSE 0.30 -0. 15 -0.03 -0.06 2.25 1.48 1.98 
s -0.53 0. 17 -0.01 0.03 1.35 1. 42 1. 01 
ssw -0.89 0.31 o.oo 0.07 2.06 3.85 1. 6 8 
sw 0.31 0 • 1 1 0.16 0. 15 10.40 14.20 8.16 
WSW 0.20 0.13 0.15 0. 14 23.07 34.63 21. 18 
w 1. 07 -0.23 0.11 0.04 17. 91 8.77 19.05 
WNW 2.21 -0.46 0.23 0.08 5.08 3 . 78 8.72 
NW 0.23 0.13 0 •. 16 0.15 5.25 5.88 8. 11 
NNW 0.33 0.02 0.10 0.08 4.60 2.91 5.10 

------------------------------------------------------NOTES: 
ALPHA 

WS(UP) Z(UP) 
1 • ------ = ------

WS(LO) Z(LO) 

LOG(WS(UP)/WS(LO)) 

2. ALPHA = ------------------
LOG(Z(UP)/Z(LO)) 

WHERE; 
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Z:ELEVATION 
WS:WIND SPEED 
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