Hurricanes

Part III Hurricane Forecasting

by Professor Steven Businger
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Evacuatlon for Hurncane Katrina




Humcane Forecastmg
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 Locating the storm Center
« Assessing Current Storm Strength
 Track Forecasting

Intensity Forecasting




Hurricane Advisories

- Hurricane may threaten
the coast. Issued ~ 36 hours in advance

- Hurricane conditions
are expected within 24 hours. Issued
~12-24 hours Iin advance.




Official Track and Intensity Forecasts

01/06<

HURRICAME KATRIMA (120 WARNING 426
290B00Z FOSIT: 25.1 M 596 400
MOWING 350 DEGREES TRUE AT 10 KNOTS
2G06Z, WINDS 135KTS, GUSTS TO 165KTS
291187, WIMDS 110KTS, GUSTS TO 135KTS
I0MEZ, WINDS 0B0KTS, GUSTS TO 07SKTS
301187, WINDS 03SKTS, GUSTS TO045KTS [
F06Z, WINDS 030KTS, GUSTS TO D40KTS
01/0BZ, WINDS 025KTS, GUSTS TO 035KTS
O20BZ, WIMDS 025KTS, GUSTS TO 035KTS

CPA TO! Mt 0TE 0N
BAY_SATHT_LOUTS zx 29/16%
ERUTEWICK 258 017132
CHARLEZTON 451 304192
CORPUE_CHRISTI 404 29,072
EAFRLE I02  I1/23Z
GROTON T2z 014047
INGLESIDE Ig9 29/072
JACKEONWILLE an? zasziz |- 250
KINGE_EAY 425  29/232
MAYPORT 422 29227
HEW_ORLEAHS 17 2a9/132
HEWFORT 41 01062
HORFOLEK Tzd  I1/137
PESCAGOULA B&F  29/172
FENZACOLA 125 23172 |
PHILADELPHIA Ind  I1A202
= B LYY

Allow emergency managers to order evacuations



Hurricane Forecasting

Hurricane forecasting involves
locating the storm center
assessing current strength
predicting the track and
intensity of a hurricane.

Hurricane tracks are erratic and
difficult to predict.

A combination of observations,
numerical model output, and
climate data are used to
forecast hurricane tracks.




Storm Location and Strength

Satellite data
Aircraft reconnaissance data
Coastal and aircraft radar data

Eye seen in satellite or radar data marks center
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Cloud Drift Winds
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IR Imagery from Bonnie 8/25/98 1145 UTC
(Blue Rings at 100 and 350 km Radius)




Satellite Rainfall Measurement

Rainfall in Hurricane Katrina helps mark eyewall




Hurricane Forecasting

More progress has been made
in hurricane track forecasting
than in forecasting hurricane
Intensity change.
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NHC/TPC Official Track Forecast Errors
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Hurricane Modeling

Radar Observed Rainfall

48-h model forecast with
satellite observations

48-h model forecast without
satellite observations




Forectasting Hurricane Jimena




Locating Hurricane Jimena

Eye missing in
satellite image

Locate center using
vorticity or spin from
satellite winds.
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Layer-Mean Winds Steer the Storm

£
S’
e
L

200-700-mb layer mean
winds from satellite

HURRICANE 10E (JIMENA)WARNING #15
3112002 POSIT: NEAR 18 0N 147 7%

MOVING 270 DEGREES TRUE &T 15 KNOTS
MARIMUM SIGHIFICANT WaVE HEIGHT: 28 FEET
31122, WINDS DI0KTS, GUSTS TO 110KTS
01002, WINDS DB0KTS, GUSTS T0 100KTS
— AT ——— 01122, WINDS DS0KTS, GUSTS TO 100KTS
EERING PRODUCT: E 1 HFA LAYER (FOR TC MSL 02001 WINDS 075KT5/ GUSTS TO 090KTS

| Midway 02122, WINDS 075KTS, GUSTS TO D90KTS
T 03122, WINDS D70KTS, GUSTS TO DE5KTS
04122, WINDS DB5KTS, GUSTS TO DB0KTS
05122, WINDS DE5KTS, GUSTS TO DB0KTS

e CRA T [
a e BAREERS_POINT 02,022
tH BARKIHG_ZAHDE 02,082

ERADEHAR_AAF 014162
Honoluﬁi’h\_ CAMP_H_M_SMITH 024012
HT[U HIGCKAM_AFE 02/01E

HILO 017142
JOHHESTOH_ISLAND 037162
LIHUE 22 02/0722
MCEH_KANEOHE 02/012
FPEARL_HAREOR 02,012

BEARING AND DISTANCE DIR

HILO 160
258
267
272

O TROFICAL DEFRESSION

TROPICAL STORM

HURRICANE
PAST CYCLOME POSITS SHOWN EVERY SIX HOURS.
FORECAST CYCLOME POSITIONS AS LABELED.
Y HATCHED ARES SHOWS &WG TRACK ERROR.
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Track Forecast
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Trop1c31 Storm Tropical . -
Issued by CPHC at 21002 SuUuN AUG 31 2003
Satelllle Image tTaken at 030831 22002
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Sea Surface Temperature Important Factor
for Hurricane Strength
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TROFICAL STORM 10E (JIMENA) HARNING #20 BEARTNG AND DISTANGE Teu
0118002 POSIT NEAR: 17 0N 156.0%
MOVING 260 DEGREES TRUE &T 12 KNOTS frERan_AFE L2 © TROPICAL DEPRESSION
MARIMUM SIGHIFICANT WavE HEIGHT. 16 FEET 22 TROPICAL STORM
01182, WINDS 050KTS, GLISTS T0 060KTS HURRICANE

02052, WINDS 045KTS, GUSTS TO 0SSKTS G TO: PAST CYCLOME POSITS SHOWN EVERY 51 HOURS.
0218, WINDS D40KTS, GUSTS TO DSOKTS EARBERS_POINT

S DS parere CheTe 10 haerTe EARKING_SANDS FORECAST CYCLONE FOSITIONS 45 LABELED.
; g came._H_Ti_sMITH HATCHED AREA SHOWS A4/G TRACK ERROR
03182, WINDS 030KTS, GLISTS TO D40KTS HICKAMZAFE

04182, WINDS D30KTS, GUSTS TO D40KTS JORNSTON_TSLAND 7=

05182, WINDS D25KTS, GLISTS TO D35KTS WEEH_ KANEQHE

05152, WINDS 025KTS, GLSTS T0 035KTS PERRL_HARBOR 017232

Satellite Derived SST Analysis - Deg C - 08/30/2003
U.S. Dept. of Commerce/NOAA/National Weather Service — Honolulu, Hawaii




Wind Shear Weakens Storm

[ Current
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Shear Tendency (KTS) Over Past 24 Hours: Increasing
1 GOES-10 24 HOUR WIND SHEARR TEMDEWCY PRODUCT 1500 UTC




Thunderstorms and Flooding

_160 'El o s . i ' .:. ..:...:. ;.

GOES—10 IR 08:00 am HST Mon 01 Sep 2003 (1800 UTC Mon 01 Sep 2003)

Satellite and radar help locate
areas of heavy rainfall

Radar Image from Hational Weather Service: PHWA 18:26 UTC 09/0172003

S

Pt}
N
7

Kailua—l(una\\+ 25 | HRo (H%w_aii) .
g o
i

Radar Image from Hational Weather Service: PHWA 18:26 UTC 09/01/2003




Winds 1n Hurricane Jimena

10E JIMENA e _ ; . |
80585 v1s B I e % . .
— . | Strong winds can be seen in

| Quickscat data from satellite.
High winds are associated
with rapid changes in pressure

over short distances (below).

Naval Research Lot 1mry navy.mil at_prc
cuik {(knots)




