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Inner-core wind information: Aircraft data

ATTENTION: HURRICANE SPECIALISTS

, UPDATE
_[lropical Storm Florence 1930 UTC 14 Sept. 2000

Qg:sa Operations Tools -
f‘/* // i;’ = Max. 1-min sustained surface winds (kt)
o Tp—{DUOY e Analysis based on AFRC data adj. to the surface from 400 m: 1200 - 2000 z;

f f Ship Ship and buoy winds: 1200 - 2000 2, Some SSMI surface winds: 1200 - 1600 z
f *~ "|AF sfc-adj
% o+—SCAT

1930 z position from AFRC 1916 z fix position assuming 1409 @ 3 kt; mslp = 935 mb

CIMSS GOES-8 low-level VIS winds adj. to the surface: 1300 - 1600 z
YANG DL (M)

o QD 34K 50K K

GOES sfc-adj ?

WINDS VALID
FOR OCEANIC
EXPOSURE ONLY

Hurricane Research Division:

HWIND Experimental Analysis

Images courtesy of Jason Dunion (HRD)
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Dvorak Technique Cloud Patterns

DEVELOPMENTAL |PRE TROPICAL STORM |[HURRICANE PATTERN TYPES
PATTERN TYPES STORM (Minimal)  (Strong) | (Minimal)  (Strong) (Super)
12.5 73.5 T4.5 15.5 16.5 - 18
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TC e 43 82 & 44 51
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SREZEMY R EAH L4

83 | CWB | 8/9/06 | 246 (1269|940 95| 26 | 45 (| 55 § 180 80 258 (1238|940 | 45 | 55
84 |PGTW| 8/9/06 |24.7 (1270 3001 8 | 63 || 75 § 277 | 120 J26.2 (1240 60 | 73
85 |RITD | 8/9/06 |24.7 (1269|930 92| 7 | 45 296 | 129 259 |1238|930| 45

86 | BABJI | 8/9/06 | 24.7 (127.0]945 / 50 400 | 200

&7 | BABI | 8/9/07 | 249 126.6.945: g |0 400 | 200 2 RB AN

83 | BABJI | 8/9/08 | 249 (126.4]945 50 400 | 200

89 | CWB | 8/9/09 | 25.1 [126.1]935 .305 32 | 48 | 58 | 180 80 262 (1230(940| 45 | 55
90 |RITD | 8/9/09 | 25.1 |126.1|930 292| 7 | 45 296 | 129 |26.3 |123.0(930| 45

91 | BABI | 8/9/09 | 25.0 [126.1]945 50 400 | 200

92 | BABJ | 8/9/11 | 25.3 |125.6]930 55 400 | 200

93 |CWEB | 8/9/12 | 254 (1253|935 293 28 | 4 | 58 | 180 80 265 (122.1(935| 48 | 58
94 |PGTW | 8/9/12 | 254 |125.2 2951 9 | 70 | 85 | 277 | 120 |26.7 [1220 65 | 80
95 |RITD | 8/9/12 | 254 |1253|925 92| 8 | 48 296 | 129 |26.7 |1223|930| 45
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NHOP Flight Hours
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C-130




NOAA Aircraft Operations Center
Flight Activities - 2005 Hurricane
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TROPICAL CYCLONE LUPIT
® HONG KONG (HKO) 2100002 B4KT
= USA (JTWCY

KOREA (KMA)
® BEIJING (NMC)
® TAIWAN (CUB)
PRST TRACK FROM JTHC




TROPICAL CYCLONE LUPIT

® HONG KONG (HKO) 2400002 :49KT
= USA (JTWC) 2406002 :50KT
= JAPAN CJMA) 2406002 :50KT
® KOREA CKIMA) 2406002 :52KT
®BEIJING (NMC) 2409002 :49KT
® TAIWAN (CUB)  2d0600Z :49KT
PAST TRACK FROM JTHC 6-HOURLY POSITIONS
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Lorenz’s chaos theory

o ... one flap of a
sea-gull’s wing
may forever
change the future
course of the
weather” (Lorenz,
1963): buttertly

effeCt Edward N. Lorenz
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105 19B808pm & B0~72/ e R E A E
A # % K19 B 08pm ~ 22 B 08pm

72hr Accumulated Rainfall (mm)
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Approx. Distance Scale ( Statute Hiles )
[ — e—
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Hurricane Alex

Wednesday June 30, 2010

6 PM CDT Intermediate Advisory 21A
NWS TPC/National Hurricane Center

Potential Track Area:

(. Day13 (CX Day4s

5 250 3175

Current Information: @
Center Location244N 972 W
Max Sustained Wind 100 mph
Movement W at 12 mph

Watches:

Hurricane Trop.Storm

Forecast Positions:

@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D <39 mph

S 39-73 mph H 74-110 mph M > 110mph

Warnings:

I Hurricane M Trop.Storm




5 JITWC TYPHOON 15W (MEGI) WARNING #35
Sh ai 211200z POSIT: NEAR 20.2R 117.8E
MOVING 030 DEGREES TRUE AT 04 KNOTS
30N 244127 23122 30N | MAXTMWM SIGHIPICANT WAVE XEIGHT: 37 FEET
21/12z, WINDS 100 KTS, GUSTS TO 125 KTS
22/00z, WINDS 030 KT5, GUSTS To 110 KTS
22/122, WINDS 070 KT5, GUSTS TO 085 KTS
23/00Z 23/002, WINDS 050 KT5, GUSTS TO 065 KTS
T TP 23/122, WINDS 040 KTS, GUSTS To 050 KIS
24/122, WINRDS 020 KTS5, GUSTS TO 030 KTS
CPA TO: R DTG
HONG_KONG 211 23/012
TAIPET 223 23/03z
BEARING AND DISTANCE DIR DIST TRV
25N 25N T
HONG_KONG 88 216 24
TAIPEL 230 247 24
HONG_KONG 50 215 48
TAIPET 264 236 48
HONG_KONG 21 212 72
TAIPEL 277 321 72
O LESS THAN 34 KNOTS
34-63 KNOTS
MORE THAN 63 KNOTS
PAST 6 HOURLY CYCLOMNE POSITS IN BLACK
20N e A 20N | FORECAST CYCLONE POSITS IN COLOR
v
b=
::
"‘.
&
= —
ue
15N 15N
10N ¢ 10N

110E 115E




Area of Uncertainty

*The Area of Uncertainty is the 34 kt wind radii +
the average forecast track error
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Decision-making based on a probabilistic forecast

}R%’\\ :‘} ’% { If event occurs without action taken = bigger loss (Lp+Lu)

If event occurs with action taken =2 smaller loss (Lu) + cost
save = (Lp+Lu)- (Lu + cost)=Lp-cost

If event doesn’t occur but with action taken =2 cost

For a reliable P% probabilistic forecast:
Benefit = save * P% = (Lp-cost)*P%
Risk = cost * (1-P%)

~ >1.0, take action

Benefit = (Lp-cost)*P%
____________________ < =1.0, neutral

Risk = cost*(1-P%)

< 1.0, no action

Which is a function of location (cities, rural area ...), time (rush hour, weekend ...),
social impact or event significance etc., an area needs our more attention and efforts!



For a reliable probabilistic forecast

100

Obs freq. (%) 30 eliable prob fcst

0 50 100
Fcst prob. (%)



1.0

0.0

A

How to Convert Probabilistic Weather Forecast Information
into Decision/Action?

Benefit/Risk ratio

User 1

User 2

User 4

0 20 30 40 50 60 70 80 90  100%, Prob

Economic value (Benefit/Risk ratio) based decision-making diagram



Relative economic value

(and action) vs.

Contingency table of deterministic (yves—no) forecast
observation and its assoclated economic loss resulted from the action.

1 o ob % (1 YES » % “m”
ss s
fe o
Fest “YES” Hit Rate (HR) False AlarmRate (FAR)
(take action) C (cost) C (cost)
Fcst “RO” Missing rate (MR) Correct reject rate (CRR)
(no action) L (loss) 0 (no cost, no loss)

min{ <0} - HR x(=-1)- FAR x(5) - 0
Ve L L L
C - -C

rm'n{f,o}-oI




Lp=$800, Lu=$200, C=$100 = (Lp-C) *P%=C*(100-P)% = P=12.5%

(Loss 1s reduced 30%)

Comparison of economic losses resulted from different actions taken based on deterministic

(g&g) and probabilistic (grob) forecasts, respectively, in the event of  surface aix

temperature =0T” over 10 simulated cases.

Forecast Decision Obs and verification Loss (money)
0C)

1 0C 15% Act Act 0C  Hit Hit 300 300
2 -1 25%  Act Act 0 Hit Hit 300 300
3 2 20%  No act Act 1 CR Mis: pao O 100
4 -2 0% Act Act -1  Hit Hit 300 300
] -4 100%  Act Act -5 Hit Hit 300 300
6 1 20% No act Act 0 Miss Hit 1000 300
7 1 30%  No act Act C.R. F. A 0 100—> R AR E
8 3 5%  No act No act 4 C.R C.R. 0 0
9 1 15% No act Act -1 Miss Hit 1000 300
10 0 15% Act Act 2 F. A. F. A. 100 100
sum 3300 2100




MIEMGHE: BRESEBREN. ., MATEERGTCHEIE, ETTIREE Fxpe =ol ;. MBFRITEPFREER
e, BBALETHRSE (TEF;) 2 By, = C . FTLA, ASESRETIR, £S5TREE
B = min{ C,oL} (1)
MBBE— I 100%EFMTFIIR, 2 ITEFIR “B” BIFGTE, M “FT” BIAESTE. RXRFLESTHREERE
By =oC (2)
A TF— 1 A=EMNRE—EFIRELETTIREE
Egy = HR xC +FAR xC + MR xL (3)

FFUA Bugg - E g e—"SCBRHIIRAERT T “ STRMERTIR” Q0 H. 1R Fuy, - Egy OFIZEHHE G

AMIRBERNIE) . M Fuggg - Ex o 5= ASKEIHRAUHE. EE— 1R “HHxZE50i8” =505

B -E
Vo= 8 W (4)
Pug Fze

ScEMIRV=1; =iR#MEMIEv=0; Zv>oid, MIRALL “RIEREFEMIE” BRES .
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Have a Structured Plan

6. Don’t over-forecast... be certain about

the uncertainty B R T e
L > PR TE

MZ B/, DB, RAHE.



Katrina Is Just Forming

THROUGH WEDNESDAY
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