Chapter 5: Weather Systems

Norwegian Cyclone Model: Polar Front Theory

Capyrignt
Mid Latitude Cyclones: extratropical cyclofies, Nor’easters

Hurricanes

Storm Surge

Mid-latitude Cyclone:
-primary weather producers

-low pressure systems, 1000 km dia.

-counterclockwise circulation toward ce
-warm and cold fronts

-upward flow initiates precipitation

Fronts:

-boundary surfaces that separate air masses of different densities
temperature :
moisture

-15-200km wide

-line on the weather map

Fronts:

-surface slope is gradual

-warm air overlies cold air

-air masses move at different speeds
-one air mass will advance

-clashing produces weather

Eronts:
-warm air is always forced aloft

-overrunning: warm air gliding on top of cold air

) Three-cimentional view from points A so 6.

5 Types of Fronts:
-warm

-Cold
-Stationary
-Occluded

Current




Occluded Front:
-rapid moving cold front overtakes a warm front
-warm air driven aloft
-precipitation from wedging
-strong temperature gradients

-intense weather

Life of a Midlatitiude Cyclone (2-10 days)

6 basic stages

Front develops

Wave develops

Cyclonic circulation established
Occlusion begins

Occluded front developed

Cyclone dissipates
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Idealized Weather of a Mid-latitude Cyclone

Cyclone generally move from west to east
Steered by the general westerly circulation

Right side
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Idealized Weather of a Mid-latitude Cyclone
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Regions of Cyclogenesis B
- Topographic irregularities (Mnts)

- Temperature-contrasts = |

- Ocean currel




Regions of Cyclogenesis

Storm Tracks: Patterns of Movement

In general east to northeast track

Davis and FitzGerald, 2004

Most of the north Pacific storms that influence the west coast do
not make it over the Rockies in tact (redevelop)

Modern View: The Conveyor Belt Model Nor'easters

3 intersecting air streams (belts)
2 belts originate at the surface and ascend

1 belt originates aloft and descends

e— . . November 1950 La Guardia Airport
& B FDR Drive December 1992

Ref: Bloomfield, J., M. Smith and N. Thompson, 1999. Hot Nights in the City. Environmental Defense Fund, NY.
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Nor’easter Intensity Scale

1347 Hindcast Storms Off North Carolina (1942-1984)

Relative Power = (Hyg,(m))? x Storm Duration (hr)

Storm Class H,sig (m) Duration (hrs) Range (m?hr)

1 Weak 2.0 8 Power <= 71

2 Moderate 25 10 71 < Power <= 163

3 Significant 33 34 163 < Power <= 929
4 Severe 5.0 63 929 < Power <= 2322
5 Extreme 7.0 96 Power > 2322

Dolan & Davis, 1992, Journal of Coastal Research.

Nor’easter Intensity Scale

® 1189 Level % H_siq I(m) hrs
0 853 1 (Weak) 72 18 4
7 110 2 (Moderate) 9 2.5 20
¢ o0 194 3 (Significant) 16 3.2 39
i 0 30 4 (Extreme) 2-3 4.0 94
B 5 (Severe) 44 146
< 300
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General Observations by Winter Season (Oct-Apr)
Number of Storms: 92-93 (77) 97-98 (71) 04-05 (68)
Level 3 Storms (194) 04-05 (18) 02-03 (16) 97-98 (14)
Level 4 Storms (30): 02-03 (4) 93-94, 94-95, 97-98 (3)
Severe Winters: 97-98 (14,3,1)  02-03 (16,4) 04-05 (18,2)
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General Observations by Month

Number of Storms: April (135) March (128) September (125)
Level 3 Storms (194) March (32) January (27) December (25)
Level 4 Storms (30): March, October, December (5) January (4)
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HURRICANES

Most information taken from the
Tropical Prediction Center
(National Hurricane Center)
http://www.nhc.noaa.gov/
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Murnber of Storrns per 100 Years

MIOAA

The official hurricane season for the Atlantic Basin (the Atlantic
Ocean, the Caribbean Sea, and the Gulf of Mexico) is from 1 June
to 30 November.

Hurricanes can form on either side of the equator but
not at the equator because the coriolis effect is zero

““bf i% i\/ o [

= £~ L { " Ly e = z
’)){‘ é’ @9 'Y HURRIGANE SEASON PEAKS
-? C,kf}\f)':& e 7 . “’E“TE};?L I IN SEPTEMBER
\ St
i . Nt

Yt . \ .

{ ) | e VERY WARM

l\_/— U - 1___ - W.QTER o

e & o
Wnger e wew  wew  wwaallow  ew o wes"wet ot
-4 « o

Western Pacific Ocean = typhoons or cyclones

www.accuweather.com

Hurricane Development

(from www.accuweather.com) Step 3
= Once sustained winds reach 39 mph in the
Step 1 R \?\ closed circulation a Tropical Stormis
"l 1]

i L " i : -_— named. Usually there are at least 2 closed
Troplcal_ \Wave: "bump" or disruption of ==4 isobars of 4 mt)J/ increments around the
normal tropical easterly flow. Associated turning center. If atmospheric conditions remain
of wind causes low-level convergence of air; correc'.t the s stgm will evolve into a.
which helps with falling pressure and enhanced 4
showers. Step 4
Step 2 Hurricane. There is usually a

This can evolve into a Tropical Depression, difference in pressure of at least 0.60
C\ which is a closed circulation of air in the low levels. inches Of. mercury between th_e center and
This in turn increases convergence and pressure surroundlnhg pressure f;]eld, with the I
falls, and wind speeds increase in a Catch-22 effect gr_eate_st change near t e center (eyewall).
(i.e. the stronger the wind blows the greater the It 1S this grea_t difference in pressure,
convergence, the quicker the pressure falls... so the thCh sometimes can be as great as_2.95
stronger the wind, etc.). inches of mercury, that causes the wind to

be so strong.




- oo STup— Sep 8 2003 (www.accuweather.com)

Hurricane Fabian: 50 north, 39 west

Step 5 Tropical Storm Henri 33 north, 76 west
A mature hurricane is a well-oiled
meteorological machine, but _ .
} disruption of the processes that 'Hurrlc.ane Isabelle is way ogt in the
drive the storm (i.e. interaction with Atlantic, more than 1,200 miles east
land or colder air feeding in) will 4 t of the Leeward Islands, as of 11 a.m.
begin to destroy the storm, and the Fr— — AST. Isabel has strengthened to a
disintegration of a category 3 hurricane, with 115-mph
maximum sustained winds, and is

hurricane can often be quick moving west-northwest at 14 mph.

and dramatic. This motion will take Isabel near or
north of the Leeward Islands on
Friday

Tropical Depression #14

Sep 15 2003 (www.accuweather.com)

Hurricane Isabelle has weakened a
bit with 140-mph sustained winds,
and hurricane-force winds extend as The chant color codes intensity (category based on Safii-Simpson scale)

far as 115 miles from the center.
category 4 hurricane. The central x g (mb) (ft) i
™

Saffir-Simpson Scale

pressure is estimated at 945 mb Depression <34 <39 Green
(27.76 inches). Isabel has also Tropical 5 453 3973 Vellow
1 €7 5520 slowed down a bit and is moving Storm
west-northwest at 8 mph. It seems, Hurricane 1 =980 B482 7495 4-5 Red
looking at the steering pattern, that Hurricane 2 9B5-980 8385 06110 B8 Light Red
Isabel will strike the East Coast of Hurricane El 945965  96-113 111-130 912 Magenta
the U.S. As we see it now, the area Hurricane 1 9945 114135191155 134a L9
from North Carolina to New Jersey Magenta
is the target of landfall; most likely Hurricane 5 < 920 =138 =185 =18 Wrhite
the Delmarva Peninsula.
NOTE:Pressures are in millihars and winds are in knots where one knot is equal
to 1.15 rmiph
http://weather.unisys.com
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Great New England Hurricane, 10-22 Sep. 1938, (cat. 3 hit LI)

46 35.20 -73.10 09/21/12Z 100 938 HURRICANE-3
47 39.00 -73.00 09/21/18Z 85 940 EXTRATROPICAL STORM-1
48 43.40 -73.10 09/22/00Z 70 967 EXTRATROPICAL STORM-1

http://weather.unisys.com

Reported Impacts
Formation of new inlets

Overwash and destruction of
sand dunes

-18 ft above msl

Observed Storm Surge (ft)
Montauk Point 14.7

Westhampton 11.9
Rockaway 9.7

War Department
EACHL MY Hormcans of 71 Sastamber, 1534 Beach Erosion Board, 8/6/46

NY District, USACE

Barrier Island Breaching

6/30/38

9/24/38

Shinnecock Inlet
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The treatment facilities process over 1.4

jallons of wastewater daily, and

jed the effluent, into the waterways
ing New York City. Approximately

he city’s sewers are combined sewer
s (CS0), in which sanitary and

ial wastewater, rainwater and street

e collected and transported to the

t plants. When the CSOs fill to

, due to heavy rainfall or snow, or
treatment facilities are disabled due

ed water levels throughout the

he mix of excess storm water and

i sewage flows directly into the City's
s.

So untreated sewage could end up on the

A cflooded regions of the city, add the high
nutrient load could result in anoxic events in
western |L | sound




http://www2.sunysuffolk.edu/mandias/38hurricane/storm_surge_maps.html

™ Category 3 Hurricane
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http://www2.sunysuffolk.edu/mandias/38hurricane/storm_surge_maps.html
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http://www2.sunysuffolk.edu/mandias/38hurricane/storm_surge_maps.html
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Moderately sized Hurricane (3-4), importance of storm track

Associated Flooding




