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7.12 SEA BREEZE REGIMES IN THE NEW YORK CllY REGION -
MODELING AND RADAR OBSERVATIONS
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1. INTRODUCTION

During spring and summer, the well known
sea breeze circulations (e.g., Simpson 1994, Atkinson
1981) can strongly influence airport operations, air-
quality, energy utilization, marine activities and
infrastructure. The geographic configuration of the
New York City region presents a special challenge to
atmospheric prediction and analysis. The New Jersey
and Lena Island coasts are at acmroximate riqht arwles
to each ~thec additionally Long-Island is sep&ated-
from the mainland of Connecticut by Long Island

NJ

7 Atlantic Ocean

Figure 1. NewYork City Region. Three letter codes
indicate surface stations; SPT (Smith Point Beach) and
BNL (Brookhaven National Laboratory) are research
stations operated by BNL, the rest are standard
reporting stations. OK)( indicates the New York City
Forecast Office, which is located on the BNL site.

Sound. The various bodies of water in the region
(Atlantic Ocean, Long Island Sound, New York Harbor,
Jamaica Bay, etc.) have different surface temperatures.
In addition the urbanization of the New York areas can
modify atmospheric flows. Various studies have
indeed focused upon this region, e.g., Frizzola and
Fisher (1963), Bornstein 1987, Bornstein et al 1994.

If the gradient winds are light, a few hours
after sunrise the circulations are dominated by scales
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of the order of 10 km or less. These include locations
such as La Guardia airport, or the north shore of Long
Island, where the morning flow is often from the Long
Island Sound; i.e., from the north or northeast later in
the day local circulations are replaced by what appears
to be a single mesoscale regime - a sea breeze
circulation that encompasses all of Long Island and
penetrates deeply into Connecticut.

The evolution of the sea breeze front in the
region where New York and New Jersey meet can be
different from that in adjacent regions. Bornstein
(1994) and Reiss et al. (1996) have reported
observations that show the sea breeze front advancing
more slowly in this region than over Long Island and
central New Jersey. While in the southern section of
New Jersey a single, “classical” sea breeze
development occurs.

This paper will present results from model
simulations, surface observations and remote sensing
using the Weather Surveillance Radar-1988 Doppler
(WSR-88D).

The modeling was done using the Regional
Atmospheric Modeling System ( RAMS) Version 2C
described byPieIkeetal.(1992) and Walko (1991).
The surface observational data is from standard
reporting stations and two rese=rch stations operated
by Brookhaven National Laboratory. (Locations are
shown in Figure 1.) The radar data used is from the
National Weather Services operational WSR-88D at
Upton, NY (OKX).

The deployment of the WSR-88D (Crum and
Alberty, 1993b) provides a means of observing the
evolution of the sea breeze fronts with significantly
greater spatial and temporal coherence than obtainable
from routine surface instrumentations. The primay
purpose of the WSR-88D is the observation and
analysis of precipitating systems. However, its high
power and alternate operating modes (NOAA 1991,
Klazura and Imy 1993) also provide usable returns in
clear air situations. A number of investigators (Bellue
and Tongue, 1994, Bellinger 19%, Gould et al. 1996,
Tongue et al. 1996, Michael et al. 1996, and Reiss et
al. 1996, Wilson et al. 1994) have noted that under sea
breeze conditions, the reflectivity data fields from the
WSR-88D (and other radars) have narrow regions of
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increased reflectivity, with echoes that are often as
large as 20 dBZ These zones evolve in time tracking
the location of the sea breeze front.

The physical source of the clear air echoes is
not immediately obvious. The returns are often
attributed to a number of phenomena: refractive index
inhomogeneities, atmospheric ducting, suspended
debris (dust, leaves, etc. ), birds, aerosols, and insects
(Sauvageot and Despaux, 1996). Wilson et al, (1994),
from studies done in Florida and Colorado, make a
strong case for insects being the primary source of
returns.

Instead of the usual constant elevation angle
displays it is useful and concise to use a display mode
that approximates the returns at a specified single
altitude (Constant Altitude Plan Position Indicator —
CAPPI); 500 meters being most convenient for the
studies reported here. The CAPPI displays used in this
paper were produced using the Interactive Radar and
Analysis Software (IRAS) (Priegnitz, 1995).

2. ZERO GRADlENT FLOW-MODELING RESULTS

Figure 2 shows winds 30 m above the surface
at local noon (1700 UTC) from a three dimensional,
time dependent, simulation that used conditions
representative of June sunrise at the center of the grid
at 0720 UTC, sunset at 0025 UTC, typical sea surface
temperatures, initial sounding, etc. Calm conditions
were assumed prior to sunrise. The overall region was
covered by a 4 km grid that extended from Cape May
to beyond Montauk Point on Long Island and well into
Connecticut. Nested grids (at X of the primary grid
spacing) were used so as to allow a reasonable

Figure 2. Winds at 1700 UTC (local noon) from a
RAMS simulation initialized with “typical” June
conditions and zero gradient wind. Full barb
represents wind of 5 m see-l.

representation of the geographical details in the New
York City and on central Long Island. One can see
that at 1700 UTC (local noon) sea breezes have
developed in New Jersey, the New York City region and
in Connecticut. On Long Island a sea breeze has

developed along the south shore and a “sound” breeze
along the north shore.

Figure 3. Same as Figure 2 except that simulated
time is2100 UCT (1600 LST).

Four hours later (2100 UTC ), Figure 3, the
sound breeze on the north shore of Long island has
been overtaken by the sea breeze from the south.
Except for an area over Long Island Sound, where it is
the widest, one large scale system is operating over all
of the Long Island and Connecticut region.

3. OFFSHORE GRADlENT FLOW - MODELING AND
OBSERVATIONS

A sea breeze event on 19 August 1996 was
characteristic of many summer sea breeze events. The
synoptic situation was dominated by a slow moving
high pressure cell, initial conditions were such that the
sea breeze development along the south shores of
Long Island and Connecticut had to overcome an initial

Figure 4. Surface observations of winds (full barb is
5 m see-’), temperature and dew point (°C)at 1150
UTC ( about 2 hours after sunrise) on 19 August 1996.

offshore geostrophic flow of 5 to 8 m sec ‘l. The
conditions indicated minimal cloud formation and
substantial solar heating. Figure 4 shows the winds,
temperature and dew point at surface stations at
1150 UTC. (Sunrise was at 1002 UTC, sunset at 2341



Table 1.A possible selection of the Eloisatron Parameters

Beam Energy, E
Circumference, 27rR
Bendin: Field, B *
BencJingRadius, p
Packing Fdctor, p/R
Periodiciy
Length of Interaction Regions
Length of Utility Straights
Equivalent Number of FOD Cells
FODO Cell Len@
Phase Advance per Cell
Betatron Tunes (H=V)
Bending Angle per Cell
Lattice ~ - max
Dipersion, q - max
Transition Energy, yT

Revolution Period, TO
Injector Normalized Emittance
Magnet Coil i-d.

Number of Dipoles/ Half Cell
Length of Dipoles
Length of RcguIar Quadrupo]es
Quadruple Gradient
rf Frequency
Harmonic Number
Missing Bunches
Bunch-to-Bunch Separation
Number of Bunches per Beam
Peak rf Voltage
rf Phase Angle
Synchrotmn Oscillation Frequency
Crossing Angle
~“ (H=V)

a“

100
220

13
25.66
0.734

2
4XI0

4x4
488
450

90
-122
12.87

768
3.92

-110

733
1

32
10
20

5
4,2

360
263,758

5
5

43,960
100

17.65
2.5
62

0.5
0.67

Number of Protons/ Bunch 5.1 x 109
Total Number of Protons/ Beam 2.2 x 10’4
Luminosity 2.5 X 1034

Radia[ion Dxnping Time, ~E= T@ 40.3
Energy Loss /Turn 30
Radiated Power / Beam 6.8
rms Energy Spread, ~E / E 6.8 x 10-6
rms Equilibrium Emittance 8.9 X 10-7
Beam-Beam Tune-Shift 0.006
Individual Bunch Z/n Limit 0.13

TeV
km

Tesla
km

km
km

m
degrees

mr~d
m
m

m
m

T/cm
MHz

m

MVolt
degrees

Hz
Lrad

m
pm

-7 -1
cm-s

min
MeV

Watt/m

mm mrad

ohm
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Fig”r~ l. APossible Layout of the Eloisatron Collider

Figure 2. Two Intersecting Rings with Vertical Layout
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IFigure3, A possilble Location of the Ebisa[ron in Sicily
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Figure 4. A possible Layout of the Eloisatron Injector

Tahie 2. Energy Range of the injector Components

Linac
LEB
MEB
HEB
VHEB

J--. TT12 Uc v

1.2 12 GeV
12 100 GeV

0.1 1.0 TeV
1.0 10.0 TeV

Collider 10.0 100 TeV



Type

Table 3. Extrapolation of the Cost Eistimate of the Eloisatron Collider.
Arc Dipole Magnets and Tunnel for 100 TeV

RHIC
9.45 m length
80 mm aperture

B. C&t Dipole Cost Tunnel
Tcsla $/T-m Two Rings Length* .Cost @ $900/m

$B km $M

4.30 2691 11.3 610 549

Adjusted Size 4.30
18 m length
40 mm aperture

Adjusted Field 5.40
Single Layer coil
Cable 15 mm width

High ~~eld 7.72

Cable 10 mm width
20 m length
32 mm aperture

1561

1436

1305

6.6

6.0 “

2.5

610

486

220

549

437

198




