
CHAPTER V - SUMMARY OF FORECAST VERIFICATION DATA

1. ANNUAL FORECAST VERIFICATION 2. COMPARISON OF OBJECTIVE TECHNIQUES

a. POSITION FORECAST VERIFICATION a. GENEFVAL

Forecast positions for the warning,
24-, 48-, and 72-hour forecasts are verified
against the best track. Positions for storms
over land, dissipated or extratropical are
not verified. In addition to the overall veri-
fications depicted in Table 5-1, a separate
verification for only Pacific Area typhoons
is computed. Th~.s information is listed in
Table 5-2, for comparison with previous years.
This same information is depicted graphically
in Figure 5-1. A co.nputation of closest
distance to the best track (right angle error)
is also calculated. Right angle error,
graphically depicted in Figure 5-2, is a
measure of ability to forecast the path of
motion without regard to speed. In the Indian
Ocean Area, no 72-hour forecasts are available
for verification, and no attempt is made to
segregate storms by intensity. Error statis-
tics for this area are summarized in Tables 5–2
and 5-3 and Figure 5-3.

b. INTENSITY FORECAST VERIFICATION

Objective techniques have been
verified annually since 1967, however year-
to-year modifications and improvements
prevent any long term comparisons of the
various techniques. The analog technique
provides three movement forecasts, one for
straight moving storms, one for recurving
storms and one combining the tracks of
straight, recurving and other storms that do
not meet the criteria as straight or recurving
analogs. However, only the combined is listed
for verification. The analog technique also
provides an intensity forecast for each warn-
ing position. The dynamic objective technique
employs the steering concept of a point vortex
in a smoothed large-scale flow field. An
intensity forecast scheme is based on statis-
tical regression equations of analog storms.

b. DESCRIPTION OF OBJECTIVE TECHNIQUES

(1) TYFN75-Analog program which scans
history tapes for storms similar (within a
specified acceptance envelope) to the instant
storm. Three 24-, 48-, and 72-hour forecasts
are provided. In addition 24-, 48-, and 72-
hour intensity forecasts are provided.

Intensity’ verification statistics
for tropical cyclones attaining typhoon
intensity are depicted in Table 5-4. Adher-
ence to a standardized pressure-height versus
wind speed relationship and improved satel-
lite analysis techniq.~es have ‘resulted in a
low initial position intensity error (4.3 kt)
over the past three szasons. This in turn has
contributed to smaller 24-, 48-, and 72-hour
intensity forecasi deviations from the JTWC
best track.

(2) MOHATT 700/500-Steering program
which advects a point vortex on a preselected
analysis or smoothed prognostic fields at the
designated upper-levels in 6-hour time steps
through 72 hours. Utilizing the previous 12-
hour history position, MOHATT computes the
12-hour forecast error and applies a bias
correction to the forecast position.

TA8LE 5-1. 1976 JTUCERROR SUMWRY FOR THC WESTERN NORTH PACIFIC

UARNING 24 HOUR 48 HOUR
POSIT UT SNGLE P FCST RT ANGLE # FCST RT ANGLE *
= ~ M M ~ mm_ ERROR =

36 18 19 135 75 15 332 180 1!

CYCLONE

1. TY KATHY
2, TS LOANA
3, TY MARIE
4, TS NANCY
5, TY 0LG4
6, STY PPMELA
7. TY RU8Y

TY SALLY
:: STY THERM

10, TS V1OLET
11. TS !41LOA
12. TY ANITA
13, TY BILLIE
14. TS CLARA
15, 1S M3T
16. TS ELLEN
17, STY FPdN
18, TS GEORGIA
19. TY HOPE
20. TY IRIS
21. ;T;OAN
22.
23. STY LOUISE
24. TS KARGE
25. TS NOR+!
26. TS OPM.

556 291 7
47 ;:
21
29
33 :
29 15
24 17
27 16
19 10
33 23

39
;: 18
15 10
15
28 :
36 23

8
:
3a ;:

11
‘1 25

134
4; 112

I 22
.:; 97
49 123
43 117
35 I 39
37 115
20 129

273
: 182

31 111
102

11 I 04
14 89
41 130
19 83
12 173
25
20 1:;
$ENTRAL, g;cIFIc

21 120
20

7 1%

54 4
75 38 ‘-236
74 23 237
60 53 185
66 45 203
b4 39 228
78 331
75 :! 218

103 16 215
I 48 5 576

77 560
67 2; 240
40
48 1: ‘-233
50 10 141
66 37 258
38 15 I 30
77 350

2; 182
1;! 244
HURRICANE’ ;ENTER)

69 31 203
76 17 330

17 184
1:2 3 -.

--
157
147
101
119
147
192
146
136
161
163
130

.-
34
19
49
41
33
27
29
12

1

2;

3;;
475
275
237
299
572
319
175

.- .-
260 30
292 15
164 45
126 37
175 23
334 23
2u3 25
110 5-- .- -.

2?8-. ..
3;;
282
422
232

.. -.
123

69
109

56

1:;
156

9
6

208 4
2

27? 29
153 7

33
11

1;
12

-. -.
316
363

202 13
291 8

112
178
132

26o
416
249

. .

139 23
327 9
225 9

. . -.

16 12
54 27
21 10
18 14

27
13
13
-.-.

ALL FORECASTS 16
TYPHC13NS CNLY :i 14
(UNILE HINDS OVER 35 KNOTS)

62$ 117 71 526 230
419 117 71 390 232

132
133

425
333

338
336

202 333
194 277
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TABLE 5-2. JTWC ANNUAL AVERAGE POSITION FORECAST
ERROR FOR TROPICAL CYCLONES WHILE
WINDS OVER 35 KNOTS

WESTERN NORTH PACIFIC** INDIAN OCEAN***
~ 48-HR 72-HR 24-HR 48-HR.— _—

1950-58 170 --- --- --- ---
1959 *117 *267 --- --- ---
1960 177 354 --- --- ---
1961 136 274 --- --- ---
1962 144 287 476 --- ---
1963 127 246 374 --- ---
1964 133 284 429 --- ---
1965 151 303 418 --- ---
1966 136 280 432 --- ---
1967 125 276 414 --- ---
1968 105 229 337 --- ---
1969 111 237 349 --- ---
1970 181 272 --- ---
1971 % 203 308 220 410
1972 116 245 382 193 233
1973 102 193 245 203 305
1974 114 218 351 137 238
1975 129 279 442 145 228
1976 117 232 336 138 204

*FORECAST POSITIONS NORTH OF 350N WERE NOT VERI FIEO.
**FoR Tyj?HooNs oNLy
M*1971-1974 DOES NoT INCLUDE,ARABIAN SEA

TABLE 5-3. 1976 JTWC ERROR SUMM4RY FOR THE NORTH INDIAN OCEAN

WARNINGS 24 HOUR 48 HOUR
POSIT RT ANGLE # tCST RT ANGLE # FCST T ANGLE #
ERROR ERROR ERROR ERROR WRNGS ERROR ERROR WRNGSWRNGS _ _ _ —

TC 20-76 6 201 162 4 157 107 2

TC 22-76 ;: it 56 41 1 --- --- ---

TC 23-76 35 ; 71 --- --- ---

TC 25-76 59 u 6 109 x : 244 230 2

TC 30-76 64 43 7 154 114 5 209 147 3

ALL FCSTS 46 28 26 138 108 6 204 159 7

TABLE 5-4. JTWC ANNUAL AVERAGE INTENSITY FORECAST ERROR

WESTERN NORTH PACIFIC*
WARNING
POSITION 24-HR 48-HR 72-HR— —— .

INDIAN OCEAN**
WARNING
POSITION 24-HR 48-HR

1971 7 16 21 24 -. -- --
1972
1973
1974
1975
1976

9 14 20 24
7 16 20 28
4 11 15 20
4 13 18 20
5 12 19 22

13 15
8 15 i:
0 18
7 1: 18
5 10 15

AVG 6 14 19 23 7 12 17

*FOR TYPHOONS ONLY
**1971-1974 DoEs NoT INCLUDE ARABIAN SEA
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(3) FCSTINT-Intensity forecast pro-
gram which utilizes statistical regression
equations to provide 24-, 48-, and 72-hour
forecast intensities.

(4) 12-HR EXTRAPOLATION-A track
through current warning position and 12-hour
old preliminary best track position is
linearly extrapolated to 24 and 48 hours.

(5) HPAC-Mean 24 and 48 hour fore-
cast positions are derived by averaging the
24 and 48 hour positions from the 12-HR
EXTRAPOLATION track and a track based on
climatology.

(6) XT24-Similar to 12-HR EXTRAPOLA-

(7) INJAH74-Analog program for North
Indian Ocean. Similar to TYFN75, except
tracks are not segregated.

c. TESTING AND RESULTS

It is of interest to compare the
performance of the objective techniques to
each other and to the official forecast as
well. This information is iisted in Table
5-5 for Pacific typhoons only and in Table
5-6 for all Pacific forecasts.

In these tables “X-AXIS” refers to
the techniques listed horizontally across the
top, while “Y-AxIS” refers to those listed
vertically. As a matter of explanation, the

TION, except 24 hr old preliminary best track example shown in Table 5-5 compares TYFC to

and latest fix position are used. Rather XT24. In the 182 cases available for compari-
than linear extrapolation, the actual fore- son, the average 24 hour vector error for TYFC

cast speed of movement is used. was 126 nm, while that for XT24 was 133 nm.
The difference of -7 nm is shown in the lower
right.
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TABLE 5-5. 1976 OBJECTIVE TECHNIQUES FOR WESTERN NORTH PACIFIC TYPHOONS

24-HOUR
m~~ ~ ~ yr?lJ y!J3

JTWC 390 117
117 0

r---------------------
XTRP

~
299 114 299 127 I NLM8ER

I
I X-AXIS

127 13 127 0 I OF TECHNIQUE :
:

HPAC 271 111 271 124 271 130
130 19 130 6 130 0 J-=---+---:::+

“ : Y-AXIS0 1 ERROR
XT24 195 113 192 125 182 134 195 131 I DIFFERENCE ;

128 -6 131 0 ,~”
;T:~~~QUE 1

131 18 131 6
L

1 Y-x
------ ..--4-----------1

TYFC 283 112 267 125 245 131 ~~fi~{ 283 129
129 17 130 5 125 -6 ~~~=~ 129 0

MH70 190 115 185 131 170 143 125 139 185 138 190 158
158 43 155 24 154 11 162 23 15 158 0

MH50 177 114 172 131 159 143 118 135 172 137 175 159 177 149
149 35 145 14 143 0 149 14 144 7 149 -lo 149 0

48-HOUR
~~w ~T24~ ~

JTkfC 334232
232 0 ~~T~~-~~Fifi~~ j~w~‘Sij~JTfiYfi-~O~~~~T~

XTRP
I XTRP-12-HOUREXTRAPOLATION

270 233 270 270 i HPAC-MEANoF xTRp AND climatology
270 37 270 0 i1 TYFC-TYFN75 (wEIGHTEOCLIMO) coMBINED I

: MH70-MOHATT700-MB PROG i
HPAC 239231 239 277 239 244 i MH5L3J.IOHATT 51313-MB PROG I

244 13 244-33 244 0
b-------- ---------..------.4

XT24 171 243 169 291 164 262 171 298
298 48 298 7 297 35 298 0

TYFC 247 236 231 286 215 250 157 314 247 273
273 37 277 -9 273 23 275 -39 273 0

MH70 157 243 152 299 144 270 103”320 155 287 157 355
355 112 353 54 356 86 385 65 349 62 355 0

MH50 147 243 143289 138 279 99 293 145 287 145 359 147 310
310 67 306 17 304 34 342 49 305 18 311 -48 310 0

72-HOUR
TYFCJTwc~__ MH70 yi&l

JTWC 277 335
335 0

XT24 130353 130438
438 85 438 0

TYFC 219 346 125 442 21s 390
390 44 389 -53 390 0

m170 117369 73466 118415 117 572
572 203 618152 562 147 572 0

MH50 119 374 75 450 119 412 115 567 119 523
523 149 574 124 514 102 522 -45 523 0
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TABLE 5-6. 1976 OBJECTIVE TECHNIQUES FOR ALL WESTERN NORTH PACIFIC FORECASTS

24-HOUR

JTWC XTRP HPAC XT24 TYFC MH70 _MH50—. —

JTWC 525 117

117 0

XTRP 414 116 414 134

134 18 134 0

HPAC 367 114 366 133 367 129
129 15 129 -4 129 0

XT24 263 114 259 126 235 132 263 132
132 18 133 7 131 -1 132 0

TYFC 373 113 352 133 315 130 242 138 373 132
132 19 144 11 127 -3 125 -13 132 0

MH70 251 117 244 133 218 139 168 144 245 139 251 153
153 36 151 18 150 11 154 10 150 11 153 0

MH50 233 117 227 134 205 138 160 142 227 138 231 153 233 150
150 33 147 13 146 8 151 9 147 9 151 -2 150 0

.-
48-HOUR

JTWC XTRP HPAC TYFC MH70 MH50XT24 _ _ ——— —

JTWC 425231 ---------------------- -----
[JTWC-OFFICIAL JTWC SUBJECTIVE FORECAST :231 0

XTRP
IXTRP-12-HOUR EXTRAPOLATION

346 231 346 265 :HpAc.MEAN oF xTRp AND climatology

265 34
i

265 0 lTyFc-TyFN-TyFN75 (WEIGHTED cLIMo) COMB INEDl
1MH70-MOHATT 700-M8 PROG 1

HPAC 302 228 301.269 302 249 ~MH50-MoHATT 5oo.MB pRoG

249 21 248 -21 249 0
------------------------- -- J

XT24 220 241 217282 203255 220 287
287 46 287 5 287 32 287 0

TYFC 310 235 287281 262 256 198305 310 269
269 34 274 -7 269 13 264 -41 269 0

MH70 198247 191 296 177 263 135 311 195 276 198334
334 87 333 37 338 75 350 39 329 53 334 0

MH50 184 246 179 274 169 262 130 294 181 275 183 336 184 300
300 54 296 22 295 33 317 23 295 20 300 -36 300 0

72-HOUR

JilfJ ~_ TYFC ~ ~

JTWC 333 338
338 0

XT24 161 359 161 417
417 58 417 0

TYFC 258347 151 424 258 377
377 30 369 -55 377 0

MH70 142 372 95 429 144 390 142 531
531 159 556 127 522 132 531 0

MH50 144 377 97429 144 378 140 526 144 511
511 134 545 116 496 118 511 -15 511 0
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3. PACIFIC AREA TROPICAL STORM AND DEPRESSION DATA

TROPICAL STORM LORNA

0600Z 27 FEd TO 06002 01 MAR

24 140w FORECAST 48 HOUR FORECAST

POSIT
ERRoRS EReORS

UINO PoSIT i/[.+D LIST HIND PrJs] T HIND DST ‘4!ND PosIT
L,l N 151.6E 25 7.9N 151,3E 25 21 0 9,2h 146,0E

WIND DST MIND

ti.4N 150,8E 25 8,6N !5U,5E 25 21 0
40 173 5 ---- --., - .- . . --

9,8N 145,9E 35 118
b,8N 150,2E 30 6,9N 149.3E 25

a ---- ----- -- -- --
53 -5 IO, ON 144,9E 35 114 0 ---- ----- -- -- --

BEST TRACK
FW?ORT

2?13600Z
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b.6N 146,8E 35 10.4N 147,7E

30 18 0 11.2N 145,9E
35 30 0 --, - .--, -
35 27 0 --, - .--, -
35 71 0 --, - ---*-

35 133 5 --, - ---, -

40 133 10 ---- ---, - -- -- --
----- ------ ... --- . . . .
---- ------ -. -,--- ----
------ ------- ------ . .

---- -. .-,- -. -m... ----.ON 145,6E 30 10,2N 147,5E

ALL FORECASTS
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47Nt4 134NH ONM owl
24NM 54NM ONM DNM

IK7S 4KTS OKT$ oUTS
OK7S 4KTS OUTS oKTS

AVERAGE F
AVERAGE R
AVERAGE M
AVERAGE B
NIJMBER OF

RECAST FRROP
QHT ANGLE ERROR
G!I]TUOE OF UIND ERROR
4S OF b’INO ERROR
FoRECASTS

TROPICAL STORH NANCY

12002 25 bPR 70 0000Z 02 14AV
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Pos I r UIND POSIT M[’AD
25120. S2 L1,5N 162, DE 30 11,4N lbz,l E 3D
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24 HOUR FoRECAST 48 HOUR FoRECAST
ERRORS ERRORS ERRORS

US: UINO POSIT HINO DsT Hlt10 POSIT tiINo oST kl]ND
o j4,0N 160,2E 50 173 15 18. bN 159,5E 55 262 10

63 0 13,7N 160.4E 50 116 15 16.8N 159,5E 55 Z?O 10
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ERRoFM

0s1 141wl
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POSIT Hlvo
22.2N 160.3E 50
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TROPICAL STORM VLDLET
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zh060fiz it.6N 11o.9E
2h120fiz It .7N 11o.9F
2S180PZ lk.9N 11o,9E

-.. .
--. ,
-.o-

----

. ..r -

. . ..-

---, -

--- ,-

--
-.
-.
-.

.-

.-

. .

. .

-.
.-
. .
. .

24000Cz 19,1N ill, OE
24060CZ 1$.5N 111,4E
24120rz 1$.8N 111,9E
z.2i800z 2L.2N 112.4E

O 21, ?N llQ, Ok 30 167 -15
0 21,6N 109. IE 30 230 -20

-5 22,4N 11 O.9E 25 116 .30
-5 22, QN 11 O,9E 25 91 -25

----
----
-.. .
----

-. -,-
.. -c-

. . ..-

-. .,-

--. *-.. .
--, *
--, .

-. -,-
.--, .
--.+-
--- ,-

-.
. .
.-
.-

-.
-.
.-
-.

. .

.-
--
. .

.5 --, - -- .,.

.5 --, - ---, -
0 .-, ---- ,-
0 --, - ---, -

25000(z 2(..5N 112.9E
25060Lz 21.lN 113,2E
251200z 21.6N 112.8E
251710@z 21,7N 11L,9F

-.. . .-
----- -
---- --
-.. . --

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

. . ..-

.. -,-
-. -,-
-.-4-

----
-., *
-., .
-., ,

-. -,.
-----
-----
-----

.-

. .
-.
--

.-
-.
--
--

--
.-
.-
. .

ALL FORECASTS

AVERAGE FL RECAST FRROR
AVERAGE RI GMT ANGLE ERROR
AWE RAGE M& GN]TUOE OF UIN@ ERROR
&VERAGE @]AS Of ii!NO ERI?OR
MbMBER OF FoRECASTS

HARMING 24-HP 48-HR 72-HR
33NM 129NH 215Nu 175NH
23NM I03NH 136NH llo NM

2KTS llKTS 16KTS 15KTS
-lK?S -9KTS ‘;:KTS -l:KTS
20 16

AfLt5

MILOA

0600Z 22JuL To 06002 24 JUL

TRoPICAL STORM

24 HOUR FoRECAST 4B HOUR FORECAST
ERRORS ERRORS ERRORS

LIST WINO POSIT ‘dl NO DST HINO
36

POSIT MIND oST W[ND
.5 22,6N 135,8E 35 2s7 .10 24.9N 134.lE 45 576

?7 O 25,3N 135. BE 45 261 5 ---- ----- ‘- ‘-
131 0 25,8N 135t2E 45 378 lD ---- ‘---- ‘- ‘-

72 lloUR FoRECAST
ERROPS

POSIT H1.AO 0s1 HI!+O

BEST TRACK iA?NING

POSIT HINO POSIT Alvll
2[ ,5N 136,1E 30 20,3k 13/,5E 25
2z02N 13s,3E 30 21,4N 137,2E 30
23,9N 138,3E 35 22.2*J 13?,8E 35

25.6N 1s7,4E 40 27.6N 13P,4E 50
27.4N 135.7E 45 2S,2N 135,0E 50
29.4N 134. IE 40 30,0N 13~,2E 35
31.8N 132.9E 35 31. CIN 131,5E 35

33,8N 131,.SE 25 33,9N 131,5E 35
34,3N 131,6E 15 34,2% 131,2E 20

2z060rz
221200Z
2k1806z

2300002
23060cz
23120C2
2318002

24000C2
24060cz

30
-.
-.

--, *
-.o-

-., .

---, -
-----
---, -

--
. .
. .

.- .-
-- .-
-- . .

160 10 32,7N 128*9E 40 159 15 ---- ----- ‘- ‘-
60 5 34,4N 125,9E 40 28L 25 ---- ‘--, - ‘- ‘-
59 -5 --, - ---, - -- -- -- ---- ---, - -- --
86 0 --, - ----- -- .- -- ---- ----- -- --

16 10 --, - ‘---- -- -- ‘- ‘--- ‘---- ‘- ‘-
21 5 --, - ---, - -- -- -- ---- ----- -- --

--
-.
. .
-.

-., *
-., .
-., .
-., *

---. .
-----
-----
-----

-.
. .
. .
.-

-- . .
-. . .
.- .-
-- .-

--
-.

--, .
--, .

-.. o-

..-.-

-.
-.

.- --

.- .-

ALL FORECASTS
WARNING 24-HR 48-HR 72-HR

72NH 273Nf4 576NH ON!!
39NU 148NH 261NM o NM

4KTS 13KTS 30KTS oKtS
2K1S 9KTS 30K1S .SKTS

AVER4GE FGRECAST ERQO@
fiVERAGE RIGHT ANGLE ERROR
&VERACE H& Q!61TUOE Of UINO ERQOR
4VERAGE BIAS OF UINO ERROR
t41.WER 0; FoRECASTS 9

TROPICAL STORM CLARA

120QZ 05 AuG TO 0000z 07 AUG

24 HOUR rORECAST
ERRORS

POSIT MIND DST I(INO
21,7N 113,7E 40 35 0
2x,9N 114,0E 55 106 25

21,8N 113,8E 55 164 30
... . ---, . -. -- --
... . -.. ..,,. -. . . .-
... - .-- .,. -. . . .-

... - .-. ,. . . .- .-

48 HOUR FORECAST 72 HOUR fORECAST
ERRORS

POSIT
ERRDRS

NlN21 0S1 UINO POSIT 141!40 DST HINO

BEST TRACK JARNING

POS]T
ERRORS

UINO !?0s11 !41N0 oST ~lNO
05120CZ 1$,9N 114.2E 30 2oolN 11”. iE Jo i; ~
05i@ooz 2b,2N 114,1E 35 20,3N llf, tE 40

----------- ----
------- ,-------
----- ----- -----
-- #---- --------
----- .-, --- ----
-- 4-------- ----

--, -- ------ ----

---- ----- -. -- --. . .. . . . .. -. -- . .

---- ----- -* -- --
--, * ----- -- -- --. . ----- .. . . . . . .
-., . ..- ----- . . .

--, - ----- -* -- --

060000z 2b,5N 114. OE 40
0s.06002 2u,9N 113,7E 40
061200z 21,5N 113,1E 40
0018002 2k,lN 112.lE 30

20,5N n!, CE 40 0 0
21,2N 11?,9E 40 21 0
21,5N 115,5E 40 22
22,2N llz,4E 40 28 1:

07000cz 2i,7N ill, OE 25

ALL fORECASTS
MARNING 24-HR 4EI-HR 72-HR

oNH
oNM
0!41s
OKTS
0

AVERAGE FcRECAST ERROR
AVERAGE RIGHT AM(3LE ERROR
&VERAGE UAGN]TUOE OF WIND ERROR
4VERAGE e]AS Of uINO ERROR
NbNBER OF FORECASTS

15NM 1“2NU own
8t4M ‘40NH ONM
2KTS 18KTS OKTS
2KTS 18KTS OKTS
7 30

1



TROPICAL STORM Dol

1800Z 19 AuG 10 00o0z 23 AUG

BEST TRACK 4ARN1NG 24 HOUR roREcAs7 48 HOUR FoRECAST
ERRORS ERRORS

72 HOUR Fof5ECA5T

DST MIND POSIT
ERRORS

UIND DST MINO
6

POSIT
ERRORS

MIND oST ll]No POSIT HINO LIST MIND
O 24,4N 1Z9,6E 55 48 5 25.8N 125,3E 65 128 25 2b.7V 121.2E 70 267 “35

Posl? HIND POSIT w 1*O
22,4N 134.9E 30 22,5N 13!,9E 30lb1800Z

1900002
L90600z
;91200z
lYl&ooz

2Looo@2
2G0600Z
?Qizorz
Zuleooz

21 OOOPZ
210bO@z
21120EZ
211VOGZ

2ZOOOOZ
220600z
2i1200z
2218002

23000CZ

22.9N 133,3E
23.6N 131,8E
24,4N 130.4E
25. ON 129,0E

25.5N 1?7.7E

35 23, oN 13<,4E 35
40 23,3N 132,3E 40
45 23,5N 131, SE 45
50 25 CON 129,0E 45

0 24,9N 1Z6,3E
O 24,7N 127,4E
O 24,8N 127,6E

,5 27,9N 120,9E

55 46
60 110 1:
60 184 15
65 165 25

26.2N 1Z4,2E 65 147 25
25.6N 123. OE 70 216 30
25.8N 123,5E 70 270 30
28.lN ilb.6E 30 328 -5

29.4N 119.5E 25 212 -10
30.5N 119,6E 25 221 -5
3i.5N 120.2E 25 239 .5
32,4N 120.3E 20 336 -10

26,9N 120. oE
27, oN 118.9E
26,4N 119.2E

70
45
45
. .

-.
--
. .
. .

. .

. .

. .
-.

-.
. .
. .
-.

. .

327
411
512

. .

35
15
15
-.. -., . ..- .-

-., ---- ..
--, . -.-, -
--, . ---, .
-.. . . . . . .
... . ..- .-
---- ---, -
--, * -----
---- ---, -
---- . . . ..
... . .. -4-

--, . -----

--, . -----

--, , -----

50 25,6N 127,7E 50
50 26,2N i26,5E 45
45 26, BN 125,1E 45
40 27,5~ 12J, QE 45

2i..5N 123,2E 40 28,1N 122,’3E 40
29,4N 122,7E 40 29,1N 12z,6E ~iI
311.2N 122,3E 40 3@,0N 122,3E 40
31.lN i22. iE 35 30, C’N 122, ?E 40

6
8
5
8

0 27,5N 122,8E 40 63 0
-5 28,7N 122,0E 35 56 ..5

0 29,6N 120,9E 30 81 -10
5 30,6N 120,4E 25 92 -to

O 30,6N 120,5E
O 32,5N 122,2E
o 32,9N 122.8E
5 34,0N 123,6E

--
.-
.-
.-

-.
.-
-.
-.

2t ;3N 126:4E
2t. aN 125,0E
27.6N 124. oE

29
19
12
13

25 3.24 -10
3U 42 0
3(J 85 0
3U 146 0

----
--, -
--, -
----
--.-
... -
.-, .
. ..-
--.-

----- .- -- .-
------- ----
------- ----
-. -,--- . . . .
. . . .. -- -. . .
-. . .. . . ----
------- ----
-. -,-.. ----
-. -,. .- -. .-

--
--
.-
--

.. -
.-
.-
.-

32,0N 122,3F
33. ON 122,8E
33,9N 124,0E
35, oN 126,3E

35 31,6N 122,3E 35
30 32,5N 12Z,5E 30
30 33,4N 122,9E 30
30 34,3N 12<,9E 30

20 35,7N 12B,9E 25

S4,6N 124,3E
: --, - -----
0 --, - ---, -
0 ... ---- ,.

5 .-, - .. -,.

30 217 10
-. . . --
---- --
---- .-

--
.-
.-
-.

.-

. .

. .

. .

35,0N 128.5E 20 -. .-. . .- --

ALL FORECASTS
UARNING 24-HR 413-HR 72-HR

2.5NM 104NM 233NI! 379NHAVERAGE FCRECAST sRROR
AVERAGE RIGHT ANGLE ERROR
AVERAGE MAGNITUDE OF h’INO ERQOR
#jVERAGE BIAS OF uINO ERROR
NIJWER OF FoRECASTS

9NM +8NH 123NH 208NN
II(TS 8KTs 16KTs z5u?s
OKIS 3KTS 2.KTS 25KTS

18 14 94

TROPICAL STORM ELLEN

$.SOOZ 20 AUG TO 0600Z 24 AUG

BEST TRACK dA!2NING 24 HOUR FoRECAST 48 HOUR FORECAST 72 HOUR FoPECAST

POSIT
ERRORS

UINO DOSIT
ERRORS ERRORS ERRORS

HI*D oST ~IND POSIT I(INo oST MINO POSIT M19JD DST ltINo POSIT HINO oST HINO
2G1SOOZ 14,4N 131.9E 30 14.6N 131,6E 30 0 16,6N 127,4E 50 93 15 18.5N 123,9E 65 233 30 20.13N 120.6E SO 292 3521

b
13
34
53

a
25
46
33

25
43
82
60

56

21 OOOOZ 15. ON 130. !5E 35 15.lN 130,5E 35
2106OOZ 15,8N 129.lE 35 15,6N 129, ?E 35
21iZOOZ lb.5N 127.4E 35 16,5N 12!,0E 35
21180CZ 16.9N 12s. SE 35 17.lN 126,7E 35

0
0
0
0

17,4N 125,9E
%7,9N 124,2E
19,0N 122,9E
19,6N 121,8E

50
45
50
45

103
110
123
120

13
0

120
132

74
. .
. .
. .

15
10
15
10

19.5N 122,3E
20.lN 120.2E
21.3N 118,9E
21.9N 117,6E

70
60
65
60

197
2S6
10s
116

21.4N 119.lE
-., . -----
-., . -----
... ---- .-

05
-.
-.
-.

271
. .
-.
P-

60
.-
. .
.-

. .

.-

.-

. .

. .

. .

.-

.-

. .

z20000z 17,2N 124.lE 35 17,3N 12!,0E 35
2Z0600Z i7,6N 122,3E 35 18,0N 122,4E 35
2Z1200Z 1B,2N 120.9E 35 10,1N 121,7E 35
221BOCZ lk.9N 119,6E 35 i0,6N 120,3E 35

0
0
0
0

i9, ?N 119,0E
20,3N 117,7E
19,7N II?,2E
20,3N I15,9E

22,0N 114,3E
... . . . . . .
-., - -. .,.
... . . . . . .

50
50
40
45

10
5

-5
0

22.2N 114,9E
------- ,-
. .. ---- .-
------- ,-

55
--
.-
.-

62
-.
-.
-.

30
. .
. .
. .

--,, --. ,-
-., . -----
---- ---, -
--, . ---, -

-.
. .
. .
-.

. .

.-
--
-.

Z30000Z19.6N116.6E 40 19,3MI1?,lE 35
230600z2(1.4N117.5E 45 20, iN 117,1E ;:
2i51200z 21.7N 117.lE 45 20,5N 11?,4E
231800z 2;,5N 115, BE 45 21,5N 119,9E 50

55
-.
-.
-.

30
. .
.-
.-

-- <.... ,-
------- .-
--, --..,-
------- ,-

-.
.-
-.
.-

-.
-.
--
--

e.

. .

-.

-.

---- ---, -
---- -----
--, * -----
--, ” -----

-.
.-
. .
. .

.-

.-
--
--

240000z 23.2N 114,6E 25 22,3N ll~,9E 50 25 ... - . . . .. -- ------- ,- -- -. ---- ----- .- .-

ALL FORECASTS
HARNING 24-HR 48-HR 72-HR

36NH 89NH 141NH 282W61
23NM 50NH 69NH 99NM

3K7S 12KTs 23KTS 48K?S
2K7S IIKTS Z3KTS 4nKTS

14 10 b 2

AVERAGE Ft,RECAST FRPOR
AVERAGE RIGHT ANGLE ERROR
A4ERAGE HAGv ITUOE OF !AIND ERROR
AUERAGE BIAS OF ilINO ERROR
NLWER OF FORECASTS

69



TROPICAL STOW GEORGIA

ODOOz 09 SEP TO oOQo Z 15 sEP

aEST TRACK .’AR\[NG ?4 HOUR FoRECAST 40 HOUR FoRECAST

POSIT
ERRORS

dIND DOS!T
ERRORS ERROR5

h’1.1~ DST U]NO POSIT HIND DST UINO Pnsll
Ok OOQCz 9,1N 156.5F 30 9,2N i56,5E 30 6 0 11,9N 1Y1,3E

HIND 0S1 UINo
511 135 10 13.9N 146.13E 70 250 30

09060CZ !,,6N 155.4E 30 9,5N 156, ?E 411
0912DCZ $.9N 154.5E 35 9.9N t5J,5E 40

47 10 11,1 N 152,5E 60 64 20 13,1N 14.s. OE .S0 112 40
59 5 11,4N l~7,6E

OYlfl OPZ IL,9N 153.6E 35 10, IM ‘5; ,5E 45
60 236 20 12,9N 142*7E 80 298 40

10 li, fN 148,9E 13.2N 144,4E

72 HOUR Fo?ECAST
ERRORS

POSIT AJIIO DST HIND
15,8N 142.2E 9L7 295 55
15.l!A.x43.6E 100 183 65
14,4N 13.5.lE 100 33b 65
14,6N 139.7E 105 204 796

13
8

38
40

48
13
13

6

13
46
30
41

33
30
48

65 116 25

65 124 25
65 24 25
7U ~1 30
5U 72 15

45 66 10
45 36 10
45 48 10
45 50 10

8+ 152 50

85 163 50
85 72 50
90 102 55
60 24 25

55 48 20
55 S3 25
55 181 30
. . -- . .

-. -. . .
-- . . -.
-- . . . .
---- -.

-. . . . .
-. -- --
.- -- -.

luOOOCZ lL.lN 152.7C
1G06DCZ ll,lN 152,1E
lUi20fz lC,lN 151.4E
lbi OOCZ 11.4N i50,6E

411 10,~Y 152,5E 45
40 10,2N 352, zE 45
4U 10,5N 150,’?E 50
40 0,9N 75U,9E 40

40 10,1N 14Y, ,E 49
40 11. SM !49, flE 40
40 11,7N 147, nE 40
35 12,1N 14?, PE 40

5 11, ON 147,9E
5 11,5Y 148,4E

lC 11,9N 147,06
J 11, ON 146,9E

i3,4N 143.3E
13.2!4 143.9E
13. CNI 142.5E
12.9N 142,4E

15.5N 139. oE 105 220 7D
i5. zN 139.7E 105 141 75
15,8! 138. oE 110 249 S5-., . ---, . -. .- . .

0 11, SN 145,9E
o 1213N 145,2E
O 13,2N 143,5E
5 13,6N 142,2E

11 OOO[Z 11.9N 149.6E
1106OCZ 11.4N 14B.8E
11120CZ 11.9N 147,7F
l1180r Z 12. ?N 146. bE

13.3M 141.4E
13.6N 141,4E
14.9N 13!S, OE

--, .
----... .
----

---.-
.--.-
-----
-.-.-

-. .- .-
.- . .
.- .-
.- .-

-.
. .
-.----- ----

----- .-, -
----- ..<-
----- ----
----- ... -
----- .-+-
-- +---- .-
--, .- .- Q-

li.000CZ 12.4N 145.9E
1z060cz ii ,2N 144,6F
12120r Z l;.4N 143.5E
121BOCZ 17. ON 142,8E

35 12,5N 14!!,1E ~0
35 12,9N 14~,1 E 40
35 12,8* 14+, *E 40
35 12.9N 143,5E 40

5 24,1N 142,0F
5 14,3N 14i, EIk
5 14,4N 139,7E
5 --, - ---, -

40 38 5
4U 50 10
5!J 139 25

-.. .
-., .
--, .
--, .

-.-.-
-.-.-
-.G.-

---.-

-.
-.
-.
-.

-- .-
-- . .
. . .-
.- ------ .-

---- .-
-. . . . .
---- --

1300002 13.5N 142,2E
IJ060QZ 14. ON 141, BE
13120cz i4,5N 142,1E

35 13,9k 142,6E 40
30 14,5h 141,0E 35
25 14,7N 141,3E 35

5 .-, . .- .,-
5 -. ,- ...,.

10 --, - ---, -

----
----
--, .

--..-
-.-.-
-. -,-

-.
-.
-.

. . .-

.- .-

.- --

ALL fORECASTS
!44RNING 24-HR 48-MR 72-HR

2.SNM 83Nfi 130N+I 232NM
16NM 38NM 56NM 153NM

5K15 17!(7S 38KTS 69KTS
5K15 ~7KT5 38KTs 69KTS

19 15 11 7

AVERAGE FL RECAST ERROR
AVERAGE R!GNT ANGLE ERROR
AVERAGE H.G? II TUDE Or VIND ERROR
AVERAGE !21AS OF i]ND E2ROR
NLMRER OF FORECASTS

TPOPICAL STORM MARGE

00002 06 NOV TO 0000Z 11 NOV

BEST TRACK AA’?NING 24 HOUR rORECAST 48 HOUR FORECAST 72 HOUR FOQECAST

POSIT
ERRD17S

.61ND POSIT
ERRORS ERRORS

$AIV2 0s1 UI!40 POSIT
ERRORS

HIND DST M!NO POSIT bl[No oST H]No POSIT
ObOOOCZ i~. .9N 140,1F 25 I0,3N 141,2E 25 74

HIND oST HINO
O 13,2N 136,7E 35 157 5 15.7N 133.lE 45 287 5 ln,6N 130.8E 60 313 n

00060CZ 11,9N 137,5E 25 11, IN 14u, iE 25 160 0 14,3N 135.6E 35 150 5 16.6N 132,4E 50 2’83 5 19. ON 131. oE 65 355 5
0b120Pz 13.3N 135,3E 25 12,1N 139, PE 25 227 0 15,2N 135,0E 35 214 5 18.4N 132. BE 45 335 -10 21,2N 132.9E 55 442 -5
ObISQCz 12,9N i34,7E 25 11,4* ,3?,7E 25 64 0 15,4N 131.2E 35 104 0 19.4N 129.9E 45 203 -15 22.2!4 130.3E 55 316 0

07000c7 i3,9N 134.lE 30 12,8N 13+, IE
07060CZ 15,0N 133.lE 30 14,3N 13J,1E
071ZOGZ 15,5N 131.3E 30 15,5N 135,7E
07180cz It ,2N 129.6E 35 16,6N 129, *E

25
25
30
30

68 -5 17,2N 130,5k
42 -5 18,1N 129,7E

109 19,3N 129,0E
26 .: 20,0N 126,0E

60 .1P 23,1N 127,75
30 0 22,9N 127,7F
18 0 23,8N 127.9k
i9 o 24,7tJ 128,5E

40 126
40 121 .:
40 124 -15
45 29 -15

45 1’s1 -15
6@ 154 0
60 165 0
50 200 .5

20 .lN 129.3E
21. ON 12B.3E
22.4N 12 fl.9E
24.4N 129.9E

205 -5
171 .5
211 -lo
273 -5

23, oN 130.6E
24,5N 130. EE
26.4N 133.6E
29. sN 139.3E

55
50
50
45

322
275
350
57?

5
5

15
213

5
. .
.-
.-

.-
--
.-
.-

.-

.-

.-

.-

.-

2b.8N 134.2E
26.8N 134,2E
28.2N 135.2E
28.9N 136,7E

30.2N 131.9E
------- ,-
---- -. -,-
----- ... -

----- ----
----- ... -
----- ... -
----- .-, -

----- . . . .

492 -15
4.34 10
432 15
440 15

32.3N 145.3E
... ---- .-
... ---- .-
------- .-

... ---- .-
--, . -----
... ---- .-
-., . -----

-., ---- ,-
-., . -----
------- .-
-.+. -----

--, . -----

3$
-.
-.
-.

794
.-
.-
--

OL.OOOt Z 17. iN 128,3E 40 18,1t. 12#,2E
0&060CZ i7, FlN 127,6E 45 18,3N 127.5E
O&120CZ II ,7N 176,9E 55 19,0?4 126,9E
0b18QCz i5.6N 126,3E 60 lQ,9t. 126, ?E

30
45
35
60

55
65
60
45

35
35
35
30

30

4

132 15
. . . .
-. . .
-. --

09000Cz 21 .7N 125.7E 60 20,6N 1.2~, PE
090600z z1,6N 125,3E 60 21,7N 125,1E
09120rz 22, SN 125.lE 60 22,4* +25,1E
09i80cz 26,0N 124.9E 55 23,9N 12!,7E

8 .5 25,7N 124,9C 50 16 0
13 5 26,9N 126,3E 65 37 20
24 0 27,1N 127,6t 50 27 15
lz .Ifl 28,5N 127,3E 3D 71 5

410
,-
,-
.

-- .-
--
--
--

--
-.
--

ILOOOCZ 25,2N 125,2E 50 25,2N !25,1E
IU060[Z 2t.3N 126.lE 45 25,6N !2~,6E
lU120f Z 27,2N 127.lE 35 26,9!4 12b,9E
iU180CZ 27,9N 128.4F 25 27,9N 129. ?E

5 -15 28,8N 1Z7,5E
5~ .1” --, - . . . . .
26 0 --, - ---, -
42 5 ‘-, - ‘----

34 5 --, - ---, -

30 165 5
. . . . . -
----- -
-. . . .-

-- . . . .

-- . .
-.. .
-- -.
-.. .

-. .-
--
.-
-.

--
-.
-.

11 ODOCZ 2P.3N 130.6E 25 25,5N Y31,7E ----- - . . -.

ALL FORECASTS
UARNIVG %4-HR 40-MR

54NH 120NH 300Nti
27NM 76NH 178NM

4K7S 7KTS IOKTS
-2KTs CKTS IJKTS
21 :7 j .7

72-HI?
416NM
327NM

7KTS
6KTS
9

4VERACE FLRECAST ERROR
AVERAGE RIGHT ANGLE ERROR
4VERAGE !IAGMI17UOE OF KIND ERROR
AvERAC,E BIAS OF HIND ERROR
NL14RER OF FoRECASTS

70



TROPIZAL STORM &oRA

fi090Z 03 UkC TO QI1OUZ b8 DEC

BEST TRAcK .,?::IYG
CQunoc

24 HOUH FoRc CAS1 46 HoUR FOR Ec&ST
ERRORS

72 H.IUQ F3?Ec4ST
EPRORS 5RRORS

DOS [ T UIP!D 0S1 !dlv[l POSIT .lt4n
13,2x 124,5k au

!)s1 urN9 ?0s] T litqo DST HINR
113 D 14. ON 122.6E 45 129 5 14,8N 120.8E

12,5v 125,1E 40 41
35 193 9

-5 13.5N 12J.3E 40 7? O 14.4V 121.4E 35 121
14,3!4 122,9k 45 172 0 15.2N 120.2E 30 ?59 ’10 15.9N IIE.3E 35 310
13,1v 124.9F 50 39 10 14.2M 122. .5E 45 117 5 15.8N 120. oE 35 193

?0s1? Ulvn POSIT .14J
SC
30
30
3>

. . .. ...
9s1 N,k,o

13 ~
30 n
72 0
30 0

la o
13 0
21 5
13 in

Q
d o
27 J
33 c

12 5
60
65
6 111

33 10
13 5
19 5
24 5

.- . .

okcoar2 i: ,3N t27.4F 30 12,1N :.2/,5:
06060[2 lL.3N 127.lF 30 II, C!. 427,1E
OLIZOOZ 1:.46 126. ?E 30 11,19 i25,2E
OSlfl OGZ lk,4N 126.6F 35 12,??< 12/,1 E

5
1,

25
15
1~
1s

15
.-
. .
-.

-.
-.
. .
.-

. .

.-
--
--

--

13,44 124,7F
14,5x 123,5E
13,5Y 123,7k
17,7N 121,2*

~s,ow 122,13E
13,5N 121,4E
13, ?v 121,7E
i3,5v 12144t

45
55 1:; 1;
55 66 15
4U 122 0

3U 63 -5
3Q 92 -5
35 77
35 10G 1;

15 .3,/ 122. lE
16,2,1 121.5E
14.6N 121,5E
12,5:4 II EI.8E

13.7!+ 120.5E
13.8!4 119.8E
13.5N 119.9E
13.8N 119.7E

45 169 10
45 208 10
45 113 15
35 262 10

35 165 15
30 211 la
35 224 15
35 246 15

10.3V 1L9,8E
17.7N 120. oE
15.5v 119. OE
12.5N 117.3E

15.9N 119,2E
---- . . . . .
-., .-. . ,.
-- . . . . . ,-

-., . . . . . .
-., . ..- .-
... ---- .-
---- . . . . .

-., ---- .-
------- .-
-., ---- ,-
----- -., .

--, . ..- ,-

45
35
30
35

236
202
226
4@3

05000r2 1L,4N 124,1E 40 12.4:1 4.24, ?E
05rJ600z L;,4N 123.6E 40 12,8* j2J,5t
05120CZ 1:,4N 123.6E 40 12, ?M !.2?,6E
Cb$80[z l;.5N 123,3F 40 12,9* :? Z,’JE

40 35
. .
-.
-.

297
.-
.-
--

40
40
40

40
55
35
35

30
25
25
25

--

onOoOr2 1L,6N 173. OF
00060Lz 13,0N 122.9F
0L120CZ 13,4N 123, (IE
0u180C2 13.8N 123. IF

35
35
3!)
25

12,9x 122,1E 30 104 10
13,3N 122,1E 3!, 96 10
13,7V 121.8E 25 117 5
13,9x 121,9E 25 125 5

13.6N 120.6E
--, . . . . . .
--, -. .-, -
--, -. .-4.

--, .- ----
----- . ..-
----- ..@-
----- .-, -

. ---- .-, -

30 216 10
------
---- -.
----- .

---- -.
---- -.
---- -.
------

---- --

-.
-.
-.
-.

.-

.-

. .

.-

02000r Z l~,2N 123,3F
070601, z i4,3N I?3,4E
07120rz 14.6N 123.6E
01180cz I<,9N 123,0E

20
20
20
20

13,3U
14,2*
14,3N
~4.5,”

13,9N 122,4E
--, . ..- ,.
-. ,--- .,.
.-, -.. . ,-

-- ,---- ,-

25 117 5
-.. . --
. ..- .-
-. -. .-

.- . . --

-.
-.
. .
.-

.-
-.
. .
--

0b!300C2 15.1 N 1?4. !IE 2U . . . ..... . --

ALL FORECASTS
IIARNIMG 24-HR 48-l+R 72-FIR

21NY 96NM 184N<I 249NU
10NH 63NM 132NFl 225NM

3K1S 6KTS 10IcTS liKTS
3K7S 5K1S 8KTS IIMTS. . .

AVERAGE FCR:CAST ERROP
AVERAGE RIGYT A’IGLE ERROP
AVERAGE HA GN[TUDE OF bll+4c ERROR
AVERAGE EIAS OF !f[ND ERROR
t41,wBER OF FoRECASTS

TROPICAL STORM OPAL

0000Z 09 uti C TO 120u2 10 OEC

!3EST TRAcK AA QN14G 24 HOUR FOkECAST 48 HOUR FuREcAST

Posl T
ERRORS ERRORS

kttfn Posl T ilqo 2ST !4]WD DOS] T
ERRORS

WIND oST HIND Post T U]NO 0S7 MIND
09000fz 1L,2N 134.5F 35 18,3M t34,4E 35 Y 21,2!+ 137.3E 4“ L26 20 ---- -----
09060Gz jl.8N 135.1 F 35 18,7N i3f,0E 40 la ; 21,6N 1.$7.8* 45 158 25 ---- -----
13912QCZ 1+.4N 135.9E 30 19.5N i3~,:E 40 s 10 2?,9N L59,7k 4U 19a 20 ---- -----
05180cz 1$.3N 136,9F 25 2@,lN :3?,3E 41J 5a 15 -., - ---,. -.

72 HJUR FO?ECAa7
ERRORS

POSIT H!YO oST HIND---- . . . . .. . . . ..
---- .. -., . . . . . -
---- . . . . . . . . . .-
---- ----- . . . . .-

-- -- -.
-. .- .-
-. -- .-
-. .- .-
-. . . . .
. . .- .-
. . .- . .

.- -- .-. . -----

.- -- . ..- -----

.- .- --, - . . . ..

. . .- ---- -----

AL2. fORSC4SlS
tiARN ING 2*-HR 4~N~R

18NM 161NM

::% ‘%% :%
10KTS 2jKTS OKTS

7 0

0

luooorz 19.2N i3a. oc
1u060cz 1$,2N 139. OE
1u1200z 1$.6N 140. OE

20 19,3h t3H,0E 35
20 19,5N t39, ?E 35
20 19,7* 13y, ?E 30

6 15 ---- ----- --
18 15 --, - ---, - --

~ Iu --, - ----- --

----- . . . .------
--.-.---..---0-

----------- .-m -

AVERAGE FORECAST ERROR
AVERIIGE RIGHT ANGLE ERROR
AVERAGE $kAtiNI luI)E OF WINO ERROR
&vERAGE 81AS UF dlNU ERROR
NUNSEH of’ FORE C4STS



4. PACIFIC AREA TYPHOON DATA

TYPHOON KATHY

28 .AAN TO 0600z 02 FEB

24 HOUR FORECAST 48 HOUR FORECkST ?2 HOUR FORECAST

Ooooz

A, RNINGBEST TRAcK .—
ERRORS ERRoRS ERRORS ““ERRoRs

POsr T UIYO 0S1 MIND SOSIT HIND 0S1 MINO POSIT UINO 0S1 111No Pos[r HI ’40 0:; w:o
5,8M i47,7E 30 8 -5 8,6N 145,0E 45 110 5 11.2N 142,1E 60 162 5 12.12N i3E.7E 70
5,9N 147,1E S5 34 0 a,3N 143,96 55 96 15 10.6N 140.7E 70 120 S
8,;N 143, ?E 40 d3 n 11,6N 140,6E 60 176 15 13.8N 136. OE 75 164 10
8,;N 144,; E 40 61 0 11,5N 139,4E 55 119 5 13.lN 134.9E 70 196 0

POSIT !41ND
5.7N 147, BE 35
L,3N 146,7E 35
b,8N 145,7E 40
7,2N 144,6E 40

2BOODCZ
z8060CZ
2b1200z
z61800z

i2~ON ~36.9E 85 242 5
1*,2N 132. iE 85 446 10
t4.4N 131. oE SO 5B3 lfi

2Yooo@z
29060CZ
29i20nz
2918002

7,5N 143.5E 40
2!,0N 142.3E 40
P,7N 141. iE 45
9,6N 140. OE 50

7,9N 14+,0E
7,5N 14+,7E
7,6N 142,4E
9,1N 139,6E

40 30 S,8N 13S,0E 45 115 .10
45

9.9N 133. OE 55 414 ’20 10,7N 129.2E 65 851
: 8,5?+ 140,4ti 50 193 -15 9.5N 137.3E 55 375 -25 10. SN 134.2E 6S 735 ;

45 1!; o 8,6N 139,3E 50 223 -15 9.4N 136,1E 55 676 -20 9,9N 132,9E 65 939 10
40 38 -10 10,6N 136.56 45 188 -25 11.4N 133.4E 50 540 ’20 --.. . ----- -, -- . .
45 30 -lo
65 30
70 i?

3ti0006Z1LI,4N139.lE 55 10,1N139,5E
3u0600z11.2N138.6E 65 10,7M13!,7E
30120021?,2N13.9,3E65 12,0N13U,1E
301800213,2N138,3E 70 13,2N13U,2E

12,0N t3b,8k
13,4N 136,5E
15, SN 138,0S
17,6N 141,0E

19,0N 141{5E
19,6N 142,5E
20,0N 142,6k
.- ,. . . . . .

... . . . . . .

. . . . . . . . .

. . . . . . . . .

:: ;:; -25
5

70 97 .5
60 52 -10

55 36 -10
55 66 -5
55 1s2 o
-- .- .-

-. . . . .
-. . . .-
-- . . . .

13.8N 134.2E
15.7N i35.lE
IV.5N 14J. OE
------- . .

55
80
65
.-

506
515
158

. .

-10
20
10
.-

--, .
----
-------. *

-----
---- -
-----
-.-.-

-. .-
-. . .
-. --
-- . .

--
.-
. .
.-

!
0

.5
0
0
0

5
5
5

70 6

70 0
80
75 2;
70 29

70 45
65 4i
60 34

31 OOOCZ 14,4N 136.4E 75 14, SN 13!, SE
310600z 15,6N 138.8E 80 15,6N 13M,9E
311200z le,7N 139,4F 75 16,4M 139,2E
311130cz 17,7N l~o,lE 70 17,3N 13?’,8E

----- ----
----- . ..-
------- ,-
------- ,-

--
--
--
--

.-
-.
-.
-.

.-
-.
. .
. .

--, -
--. ,
--. *. . ..

.- .,.
-.. ,-
-----
--- ,-

-. --
. . --
. . --
-. --

.-

.-

.-
-.

O1OOOCZ lt.4N 141,6E 65 18.4N i4u,6E
O1O6OOZ 16,6N 143,6E 60 19,0N 14!,0E
01i200z 19,5N 145,8E 55 20,0N 14b,lE

------- ..
----- ... -
----- ----

.-
--
--

. . ----
--, .
-., .

--- ..
--- ,-
--- .-

. . . .

. . .-

. . .-
--
.-
--

--
-..
--

7z-HR
556NV
291NH

6KT5
5KTS

TyPH~ovs HH]LE MIND OVFR 35KT5
VA VNING 24.HR 48-I+R 72-~R

AVERAGE FcRECAST ERROR 36VM 135NH 33ZNM 556NH
AVERAGE RIGHT ANGLE EReoR lEIVM 75NH 1.SONH 291NM
AVERAGE MAG!i ITUOE OF KINO E@qOR 3KTS llKTS i3KTS 6KTS
AVERAGE BIAS Or uIND ERROR .lJKTs -5KTS .4KTS ~KTS
NbM@ER OF FoRECASTS 19 15 11 7

72



TVPHOOV M&Rj E

0600Z 03 bPR TO OOOOZ 14 hPR

BEST tRACX A, RNING 24 140UR FoREcAST 48 HouR FORECAST 72 H3Ua FOqECAST

POSIT WIND
8,5!4 138,8E 40
9,6N 140,0E 4C
9,9N 139,9E 45

ERRoRS EURORS ERROPS
0S7 UrNO POSIT !AIND 0S1 k[ND nos]r Wlqo DST WINO
112 -5 9.3N 137.lF 50 177 -15 10.4N 135.4E 50 2fi6 -15

?8 -10 10.7N 139.5E 50 204 -15 11,8N 138. EE 6? 248 -5
1S2 -10 10.8N 13Y.3E 50 217 -15 11. ilt4 138.7E 68 251 -5

Pos [ T MIND POSIT M[vo
03060cz t,2N 140,4E 30 8,3v 14u,l E 30
0$120rz t,iN 140,7E 35 6,5N 14 U,5E 35
03180CZ b,2N 140.9E 40 8,BN !40,4E 35

oii
19
25
46

M]NO
o
0

.5

04000CZ h,3N 141,0E 40 8,1N 141,2E
040600z b,6N 140,7E 45 8,3N 141, iE
04120[z t.3N 140,0E 50 8,5N 140,9E
Oflg OCZ 7,7N 139. aE 55 8,1N 140, GE

40
45
45
*5

55

17
30
55
27

0 8,9N 141,2E
9,2N 140,9E
9,5N 140,6E
9,2N 139,6t

55

;;
60

70
75
80
60

65
60
60
65

65
65
65
70

.55
95
95
95

100
100
105
110

i15
115
120
115

1?0
105
100
100

85
80
70
-.

-.
-.
-.

126 -S
139 -5
155 -5
128 -5

78 5
21 10
96 15

122 15

59
25 -;
51 -10
62 .10

75 -15
65 .15
62 -20
21 .15

92 -5
126 0
164 .5
158 -5

187 .5
50 -5
39 -5

200 -5

183 0
205 0
I?l 5
176 5

213 15
119
132 1;
13’3 20

i23 15
116 20

52 20
. . .-

. . .-

. . .-

. . --

9.914 140.5E 60
10.2M 140.3E 65
10. bN 140.lE 65
iO.2N 139.3E 65

9.6N 136.5E ?5
8.5N 135.7E 80
7.8N 136.6E 85
7.9?4 136.4E 05

202 -5
210 0
235 0
204 0

164 10
13 15

105 15
132 10

129 -20
.95 -30
9cl -35
69 -25

75 -30
38 -35
99 -40

151 -35

243 -30
257 -15
298 -20
306 -30

353 .25
24.3 -25
195 .20
543 -3s

555
581 1:
475 25
502 30

450 45
115 35
300 40

-- . .

-- . .
.- -.
-. -.
. . . .

.- . .

.- . .

.- -.

1O.9$J 139.8E 60 271 -5
li.2N 139.5S 65 286
il,6N 1S9.7E 65 344 -;
11,3!+ 139. oE 65 3S5 -5.0

0
.5

.10

13Y,5E
13Y, ?E
13?, SE
13?,1E

138,5E
137,9E
13?,4E
139,5E

13’5, iE
135, EIE
135,2E
13q,3E

~3;*3E
13Z,5E
131,7E
131, SE

05000CZ 7.5N 13v,6E 60 7,8N
05360t Z ?.4N 139,4E 65 7,3N
05120CZ 7,3N 139,2E 65 7,2N
05180CZ ?,2N 138,8E 65 7,2N

i’?
13

8
18

a,5N 1.58,9E
7,5N 137,9E
7,tN 138,5E
7,2N 138,3E

8,1N 137,1E
8,6N 135,9E
9,1N 135,2E
9,3N 133,9E

11,5!4 137.8E 80 32o 0
10.2N 133,0E 80

9,6N 133.9E 85 1;; j
9,7F4 133,8E 85 139 P

70
70

70
65
65
65

65
6S
65
70

80
80
85
05

060@OCZ 7,4N 138,2E 65 7,4N
0b060Gz 7,9N 137,7E 65 7,8N
0b120GZ I’. ON 137,1E 65 E,ON
061130rz k.2N 136.5E 65 8,2N

07000cz L,2N 136.lE 65 8,4N
07060CZ H.3N 135.6E 65 8.3N
071200z ~.3N 1s4.9E 70 8,3k
0718011z b,3N 134, zE ?5 8,3N

18
12
18

0

5
0
0
0

9.lN 135.4E 60
10.1N 132.9E 50
LO.4N 132,2E 50
10.2N i30.9E 60

9,RN 132.lE
10,5N 129.3E
li. Bt4 126.6E
10,3N !27.3E

50
45
45
60

53 -an
100 -50
U2 -55
174 -40

0 9,7P4 1.53,76
0 8,7!4 133,7E

.5 8,6N 133,0E

.5 8,9N ISI,3E

8,6N 130,1E
8,9N 129,5E
9,1N 128,66
9,5N 128,4E

10.6N 13D.6E 60
9.EN 131z.8E 60
9.6N 129.8E 60

10.1N 127.9E 65

9.5N 126.5E 75
9.5N 126.7E 90
9.7N IZ5,9E 90

10.2N 1Z5.7E 85

10.6N 125. oE 90
t3.6N 125.6E 90
i4.7N 126.9E 95
i4.8N i21.lE 75

i1,5N i27. oE
ii, ON L27.9E
I0,9N 126.4E
11. ON 125.3E

60
60
60
60

1s0 -45
144 -45
22s -!50
284 -55

OUOOOPZ b.5N 133,3E 80 8,4U
0h0600z k.7N 132,6E 80 8.6N
0b1200Z t..9N 132,0F 85 8,7N
00180CZ 9,2N i31.5E 85 E,9N

090000z $’,7N 131.2E 90 9,1N
09060CZ 16,4N 13i. OE 95 10.4~
09i200z 11, iN 130,5E 100 ll,lN
091800z ij,7N 1z9,9E 100 11,9N

6
8

0
0
0
0

10,7N i23.1 E
10. YN 123.5E
10,8Y i22..9E
li,4N 122.7E

427 -55
458 -55
526 -55
573 -5@

60
60
613
60

21
21

13U,6E 90
130,6E 90
13°,7E 95
i2~,3E 100

50 0
23 -5

9,7N i27,8E
12.5N 128,5E
i3,5N i29,4E
i3,6N 125,3E

12,8!4 121,6E 60 66S -45
~4,3N L22.2E S8 62S +;
i5,3N 123.6E 85 604
17,5N 11E,5E 60 875 -20

1’2,13N 117.8E 75 99

+
19.2N 117.9E 7 100 1:
i9. iN 124. oE 11O 6@

i2 .5
37 0

lUOOOGZ lZ.4N 129,4E 105 12,1M 12?,3E 105 19 0 13,6N 12b,lE
10060 CZ 13,1N 129,1E 105 13,0N 12~,9E 105 13 0 14,5N 125,8E
iD120cz 13,8N a28, EE 110 13. SN 12?,9E 110 19 0 15,2N 127,0E
iOi800Z 14.4N L28,7E 115 14,4N 12rn,9E 115 12 0 16,9N 127.lE

14,5N 122.lE 105
16.2N 122. oE 110
16.9N 125.2E 115
lB.9N i25. oE 12.0 ---- :. -,. -.

-.
-.
. .
. .
. .
. .
. .
-.

-- .-
11OOOOZ i5,2N i28.8E 115 i5. ON
11060 OZ 10, ON 129,0E 115 16, iN
lL1200Z 10,9N 129.4E 115 16,7N
lZleOCZ 17.9N 130,0E 110 17,7N

i2000@z 1[,.SN 130.7E 105 lE.7N
1Z060FZ $?,8N 131,5E 100 19,5*
12120@z 21,0N 132,4E 90 21,0N
12i800z 22,;N 133,3E 80 22,0N

12~,5E 115
12?,6E 115
12?,4E 115
130,0E 115

130, 9E 110
131, ?E 100
13Z,2E 90
i3~,l E 90

21 0
24 0
12
12 :

17,1N 127,4E
19,6N 129,4E
i8,8N 132,6E
19,9N 133, iE

19.5N 127.2E 115
22.lN 135. oE 95
20.5N 136,7E 90
------- ,---

---- .. -,- --
----- ... ---
-- >-. . . . ..-
--, -.. . ----

--, ---- ----
-- +---- .-. .
--, -- . . ..- .

. . ,.
-.. .
-.. ,
-., *

. . ..-
---.-
---.-
..-.-

.-

. .

.-

.-

.-
-.
--
--

13 5
25 0
11
13 1;

2i, iN 134, @E
22,1N 134,9E
24,2N 136,7E
.-, - . . . . .

-., .
----... .
--, *

-----
.--.-
-----
---, .

.-

.-

.-

.-

-.
.-
--
.-

iJOOo CZ 23,1N 134,3E 70 23,2N i3J,9E 75
l?J060@z 24,0N 135,3E 60 23, oN 13+,1E 60
13120cz 25,0N 136.3E 50 24,4N 13q,0E 55

23 5
89
39 :

.-, . . . . ..

... . -.-, -.-, - . . . ..
--, *
----
--, -

. . . ..
-----
. ..o -

.-

.-

.-
.-

. .

.-
.-
.-

TYPHaONS HNILE til ND OVER 35KTs
uAQNt NG 24-HR 48-HR 72.HR

AVERAGE FoRECAST ERROR 21NM 112NM 236NM 379NH
AVERAGE RIGHT ANGLE ERROR llWM 75NU L57NM 260N*
AVERAGE u6Gv ITUOE Or uINO ERROR ?KTS 9KTs 22K1s 27K7s
AvERAGE BIAS OF 14!NC ERROR OKTS -oKTS .8K1S -22K1S
NUM8ER Of FoRECASTS 41 3a 34 30

ALL FORECASTS
UARNING 24-HR 4a-14R

21NM 112NH 236NH
ilNH 75NM 2.57NH

2RTS 9KTS 22KTS
OKTS -OKTS -8KTS

72-HR
379NM
260Nf4

27UTS
-22!47s



TYPHOON OLGA

06013Z 12 ‘Ay rO OUOUZ 27 MAY

BEST TPACK .. A?!4]’4G 24 HOUR FoRECAST 48 HOUR I=oRECAST 77 u3UR rnQFca S?
eRRORS

. ..—. . . . . ---- . .
ERRORS

JST u[NrJ
ERRORS

POSI r ti(NP OST I+!NCI Post r r41f40 DST MIND
ERRORS

Pos I r
45 0 11,17N 134,4E 35 38

16rqo (2s? lf~#JEr
O 11. BN 131,1E 45

47 0
58 10 Z2.9N L28,0E 55 299 2@

10, V4 133,3E 4U 3a O 11.7N 1313.2E 45
45

%5 L5 12.6N 127,2E S5 291 15
0 10,7N 133,1E 4U 60 0 11.3N i30, DE 45 246 1!S i2, SN 126.9E S5 270 lC

POSIT dlvn POSIT Nr<ll
1<060CZ lL.5N 136,2E
1L120CZ 11. .7?4 1.55.4E
lii80CZ 1L,9V 134,9E

25 1P,8P. 136,9E 25
30 10,8N 13?,2E 30
3U I!!,6u 135,5E S0

30 11,3. 13~,9E 30
35 11 ,8.. 134, .E 5>
40 11,8Y :3+,4E 35
40 11,9% 13J,3t 35

24 0 11,9N 131,6E
25 C 12,4N 13L,7L
19 .5 12, SN 13Z,0E
21 -5 12,3P+ 131,5E

23 II 1?,5N 131. OE
o 12,7N 130,56

:: 5 13,5N 130,0E
03 ‘3 12, i7N 133,8e

38 0 11,7!4 132. OE
21 0 11,6N 131,5E
32 .5 12. ON 130,5E

B -lo 12,5N 129,4k

35
4L’
4 u
4U

4U
4U
4U
45

45
45

53
21
37

190

176
171
186
146

70

;;
49

97
72
61
31

147
154
119
106

97
109
104
106

62
77 .

0 12.6N 12 E..8E
5 13.4N 129.2E

10 13.lN 129.7E
10 13.3N 129.3E

40
45
45
45

289
256
180
171

5
10

5
0

L4. sN 126,1E
15. IN 126.5E
14,0N 127,4E
t4. ?W 126.9E

14,84 i2b. OE
15.3$+ 125.3.2
19.9N 125.2E
13. ON 130. oE

i3,7N 128,5E
13,3N 128. IE
15, zN 126, iE
15,9N 124.5E

315
284
166
166

193
109
154
200

156
17?

40
47

eb
84’

126
199

512
5s0
382
371

256
206
145
111.

%37
297
201
21&

312
677
588
544

519
421
44s
446

327
212
218
24t

290
338

. .

. .

.-
--
.-
--

14 QOQ02 lt. ON 132.55
z+060rz I; ,2N 1.32. OF
t41200z 12.5N 131.4E
14180@z iL,4N 134.lE

35 12, C.I f32,9~ 35
35 12,2N 13z.5E 65
30 12,6N 131, QE 55
30 11, bb 134, SE 33

35 11,2% 13J,1E 35
35 11, ON ~3Z,9E 35
40 il,2h 132,4E 35
45 11,2!4 131,5E 35

5 13.3N 126,9E
5 13.6N 128.1 E
0 14.6N 127.8E
O 12.8N 131.8E

-5 12.6M 130.2E
-5 12.3N 129.7E
.5 13.5N 12 EI. EE
-5 14. oN 127. OE

O 13.9N 12S.9E
10 14.4N 125.8E
10 15.2N 125.3E
10 16.3N 125. oE

45
45

146
156
171
131

-5
-5
-5

0

0
550

45 55 in
In50 55

15000CZ 1L,6N 133.3E
15060CZ lC.7N 132.6E
15i20t3z lI,ON 131.9E
151600z 11,3N 131,4E

97
141
lDD

51

50
50

45
45

5!1 11,4V 130, *E 40 18 .10 12,6N 128,2k
50 11,9N 13u,3E 45 12 -5 13,1N 128,3E
50 12,3N 129, DE 45 19 -5 13,6N 127,7E
50 1300N !29,1E 45 34 -5 14,5N 127,2E

5U
55
55
55

50
45
45
45

50
55
55
55

61
38

b
49

10 i5. ON 123.2E 60
10 i5,9ti 123. oE 65
10 z6, TN 122.9E 65
10 18.2N 122,6E 65

24. zN 127.5E 35
24.5M 127,5E ~s
22.9N 123,3E 40
22,7N i22.2E .35

17000CZ 13,9N l?q,2E 50 14,0N 12Y,3E 55
17060cz 14,3N 128,4E 45 14,5N 12P, FE 55
17LZoCz ~4,6N L27,5E 45 15,0N 127,7E 50
17180CZ L4,8N i26,7F 45 15.lN 12!,9E 50

0
26
27
21

26
8

17
25

29
21
21
23

8
25
11

b

b

b

5
10

5
5

5 20.6N 126.2E
-5 %1. ON 125.8E
-5 20.1 N 124. oE
-5 20.0!1 122.9E

45
45
45
40

?99
338
278
279

-5
-5

-lo
-15

-25
-3n
-.30
-50

lb OOQC2 ld>9N i26,1E
l&060CZ 15. ON 1?5.6E
ld120cz 15. zN 125. *E
l&180CZ 15.5N 125,2E

19000CZ 15.8N 124,7F
19060fz 15.5N 124,.7F
19120CZ 15.5N 124,7E
191EIOPZ 15.7N 124,0E

45 15. IN t2~<7E 50
50 14.9V 125,5E 53
50 15,2K 129, jE 57
50 15,1?4 i2~,iE 55

0 18.4N 121.6.5
5 16.3N 120.2E
O 16.3N 12u.8E
O 16.lN 120.9E

35
35
35
35

215
212
144
106

-25
-30
-35
-50

20, SN 120.5E
la, oN 1i6,5E
i7,9N i19.2E
17.lN li9,5E

35 -65
-10

-5
n

40
40
40

-5 16. oN 121.3E
10 16.8N i19.4E

18 0 16.6N 12i. oE
49 -15 16.9N 121.2E

15,7N 123,5E
16,0N 122,6E
16,2N 123,3E
16,2N 123,5E

55
134

29
4a

17.lN li9,0E
1.S,4N 116.5E
17. oN ii13,0E
i8,2N Ii8, iE

30 21. ON 121. iE 65
30 26.3N 125. iE 65
35 25,2* 123.5E 65
50 24.7N 122.8E 90

50 15,4N ,7S,0E 55
50 15,9N t2:,2E 55
55 15,7N 12!,4E 60
55 15,7FJ 125,4E 60

5
5
5
5

55 50
S5
55
55

-50
-15

10
is

35
40
50
50

0
5

15
15

30
3n
3:
55

55
70
7U

70
65
70
70

60
75
85
85

6U
35
45
45

211000CZ 11 .:N 124.3E
2UQ6Qrz it.3N 123,9E
2D1200z 10,5N 123,3E
211180[z i1,5N 122.7E

60 16,0N 12?,4E 65
65 X6,6N 124,2E 65
70 16,5N 12$,5E 65
05 16,5N 12Z,6E 100

5
~

.5
15

84 -3o iB.6N i2i.7E
177 15 23.2N 122.5E
126 25 21.9N 122,2E
i35 30 21.7N 120.2E

65
65
70
85

159
444
366
354

21000nz It ,5N 122,1E
21060r Z 1{..4N 12i.7F
21i20Cz IV.3N 121.4E
2i180CZ IL,2N 122.2E

100
50
45
40

16,5N Y2Z,7E
16,3tJ f21,7E
16, it+ 12U,7E
16,3fi ●.19, QE

lGD
so
65
65

18, iN 120,2E
16,5N l19,6k
i6,8N 118,0E
17,0N 117,5F

136
88

175
202

93
87

25 21.7N 120.2E
40 i7.7N 116.5E
50 i8.7N 115.1 E
50 i8,9N 114.8E

25 17. iN 115.9E
O 19.5N 120.7E

10 17.8N 117.lE
10 18.4N 117.2E

5 19.4N ii6. OE
20 18.8N li7.3E
20 19,4N li7.6E
15 17.8N llE.3E

5 16.6N 119.6E
O 18.6N i19. iE

-., ---- .-
: ---- -----

10 ---- -----
10 ---- -----
. -----------
.- ---- -----

. . ---- -----

.- --<- . ..#-

70
85
05

S53
255
348
361

35
50
50
50

24. YN i22.6E
20,.5N ii4.lE
21.9N 1i4.lE
22.6N ii4.lE

20. ?N ii4.7E
21,4N li8.6E
21.2!4 t16.7E
Zi.5N ii7,4E

75
75
6S
so

35
35
25
10

0
30
20
25&l

31
59
40
44

59
50

;:

21
27

::

85

22000[z 11.,9N 121.lE
22060CZ 15,9N i2i,0E
22120[Z 15,9N 120.9F
221EOCZ lE .8N i20. JE

35
35
35
35

16,2N i2u,6E
16, iN 122, flE
15,3N t2U, =E
15,5N 120,1E

so
50
35
35

16,0N l19,0k
i6,8v i2i, bk
i5,9N l19,2t
i6,2N l18,5&

18,0N l16,9k
16,8N i16,7E
17,3N 118,6E
16,8N i1900E

253 25
5

15
15

0
0

65
45
50
50

50
60
60
60

65
S5
45
45

so

25
15

5
184

69 i65
154

10
10105

220
77
75
42

100
43

::

66
159

. .

. .

.-

. .

16
15
30
.-
.-

23000CZ 15,13N 120.6F 35 15,6W ii9,4E 35
zL$060CZ iL, EN i20,5E 35 16,3b 119, SE 35
2b120fi Z 15.8N i’20.4E 35 16.2N li9,5E 40
2J180CZ 15.9N 120.3E 35 16,0N 11?,3E 40

224
120
108
143

10
20
20
25

21.4N i16. iE
22. ZF4 li6.7E
---- -----
-.. . . . . . .

-., ..-. .-
-.m. . . . . .
---- -----
-., . . . . . .

--, * ---, -
--, . -. -,-
---- -----
--, * ---, -

-. ,. -----
-. . --->.

0
0
5
5

60
60
55

45
40
40
40

45
40

60-.
-.

226240000z ic. iN i20,2E
24060Cz i,,5N 120,0E
z4i20CZ il.8N 119, EE
24z800z i7,2N 11?,6E

40
40
40
40

15.9N ii9,9E 35
16,1N 119, ?E 35
16,4$4 li?,8E 35
i6,9N n?, SE 35

.5

.5

.5

.5

15,9N 119,9E
17,2N li9,4E
17,9N i19,8E
1B,2N 119,8E

45 10
10

.-

.-

.-
--

4i
-.
.-

290
--
.-

-.
-.

-,

2: OOOCZ 17.5N ii9,4E
z5060CZ i7.9N i19.2E
251200z it .4N li9,2E
z5180CZ i6,8N 120,6E

40
40
40
35

i7,4N ii9,7E 40
18,0N 119,9E 35
19,0N 121,2E 35
19,8N 121,7E 35

19,3N 120,3E
20,2N i20,7E
... - -. .,.
.-, . . . . . .

0
.5
.5

0

--
-.
.-
--

--
--
--
. .

-.
-.
-.
.-

. .

. .
-.
-.

.-
--
.-
.-

35 -.
-.

20 QOOCZ 211,1N 12i,lE
z60600z 22,0N 122.8E

35
30

i8,9N 12U,2E 35
22,7N 12?,4E 35

.-, - .- .,.

... - . . . ..
-. --

--
-.
--

-.
. .

-.
. .

.-

. .
. .
.--.

ALL FORECASTSTyPHgoys UH[LE HIND fjvER 35K15
UAQMING 24-LIR dR-HR 72- HR UARN[NG 24-HR 4E+4R 72-HR

33NH 97NII i85NM 275MH
z2NH 60NM 10iNH i64NH

SKTS ~oKTS 18K1S 17KTS
2KTS 7,KTS 7KTS 7KTS

57 53 49 45

.. .. .
AkERAGE FLRECAST ERROR :ivm 95Nu i8iNM 274NM
AVERAGE RIOHt ANGLE ERROR 20NM 63NU i06NY 161NM
AVERAGE MAGNITUOE OF HIND ERROR 6!(1S 1oI(TS 1;:;: 16KTS
AVERAGE BIAS OF uIND ERROR 2!(1s 6KTS bKTS
Nb!4SlER Or FORECASTS 50 50 46 44

32 2q 30

74



TVPHOON PdMELA

ObOuZ t4 MAY TO 000UZ 27 MAY

4A?t6~tiC 24 How FORECAST 48 Hour? FORECAST 72 HOUR ro!ECAST
ERRORS ERRORS EHRoRS

POSIT U[YD DST ‘[ND Posl T U[4D oST MIND POSIT 141ND 0S7 HIND POSIT
ERROPS

8,5N 152,1E 25
H]vo 0S1 Mt!ln

42 .5 9,SN 1~0.3E 30 75 -5 10. ON 147.5E 35 354 -25 .20.4N 143. EE 45 606 -25
~,$t+ 152,0E 30 30 0 9,5N 150,0F 35 135 .5 10.4N 147.4E 40 405 -25 10.9N 143.5E 45 617 -25
E,5N 149,7E 30 143 0 8,7N 147,6E 35 220 -10 9.ON 145.4E 40 496 -30 9,5N ~42,7E 45 619 -3P

BEST TRACK

POSJT MIND
140600z E!,6N 152.8E 30
141200z B,4N 152.5E 30
1418002 L,2N 152.lE 30

150000z t,?.N 151.6E 30
15060CZ L,2N 150,9E 35
151200z 7,3N 150.5E 40
1518002 t.4N 150,7E 45

Ibooocz t., lN 151,5E 50
1006OOZ L.6N 152.4E 60
1b120cz 0,5N 153. oE 65
16180CZ b,5N 153.4E 70

17000Pz t,8N 153.6E 70
17060CZ 7,1N 153.5E 70
171200z 7.3N 153. iEE 70
171i50CZ 7,6N 153. OE 75

lbooonz b,i N 152.4E 80
lb060Gz L,6N 151,8E 05
lb1200Z 9,iN 150.9E 95
lbl EOOZ 9,5N 149,9E 105

190000z 9,6N 148,9E 115
190600z $,9N 148.3E 125
i9120Gz 1L,2N 147.7E 130
191800z 1u,6N i47,2E i30

8,5b 149,5E 30
0,4k 151,1E 35
8,1N Y5u,8E 35
7,5N 150,5E 35

125 0 8,9N 147,4E 35 295 .15 9,5!4 145. oE 40
17

533 -30 10, oN 142,7E 50
E,6N 149,2E 40 224 -2o 9.nN 147. ITE 45 401 -25

51 .;
9.6N 144.6E 50

8,5N 148,0E 45 276 -2o 9.2N t46.8E 50 401 -20 9.9N i44,7E 60
67 -10 ?,9N ld9,0E 45 274 .25 8.6N 147.lE 50 354 -25 9.4N 144. BE 60

583 -3C
429 -35
368 -35
301 -45

116 -4=
106 -15

55 -20
.s2 -2:

0 -2P
30 -15

0 -15
50 -5

93 .5
219 1P
24$ IQ
305 10

358 lr!
2?7 10
268 10
230 1*

213 5
17a 5
215
165 -1;

6,7JN 151.7E 40
7,0N 153,0E 70
6,9N 15?,4E 70
6,2N 15J,5E 70

43 -10 B,DN 151,3E
43 10 8,5N 151,46
34 5 8,8N 152,2E
21 0 8,1N 153,8E

50
90
90
90

154 .20
150 Zo
$11 20

56 15

L+.3N 149.4E 60
9,5!4 149.3E 100
9.9N 150.lE 100
9,2N 151.8E 100

178 -20 8,.sN 147,1E 70
13; 15 I0,5N 146.6E 110

5 10,9N 147. IE 110
113 -5 10,9Y 14B.6E 110

43 -15 ii, oN 146.6E 110
.S3 -25 II,4N i46.7E 1$0
73 -30 ii,6N i45.9E 110

119 -25 ii,9N 146.3E 115

6,9N 15?,6E 75
7.2* 15+,6E 75
7,7N 15b, IE 75
7,7N 15?, ?E 80

65 .s,6N 152,1E
5 SI,7N 152, iti

2; 5 910N 151,4E
13 5 8,9U t51,6E

35 10
19 5
30 .5

106 -10

9.8N 149.6E 100
10.1N 149.7E 100
10.5N 148.9E 100
10.3N 149,2E 105

90
9U
90
95

7,9N 152,9E 80
a,6N 151, RE 90
9,1N 151, ?E 95
9,S!J 15U,2E 100

32 0 9,2N 151,3E 95 143 .20 10.5N 148.5E 105 115 -25 11, !IN 144.7E 115
0 5 10,2N l~a,aE 120 34 -5 11.5N 145.1 E 130 66 5 12.6N 141.2E 130

18 0 11, ON 147,9E 120 49 .10 12.4N 144.2E 130 110 5 t3.5N 140.2E 130
25 .5 11,6 N.146,5E 120 72 .10 12.9N 142.7E 130 181 10 13,8N 138.8E 130

9,9N 149,3E 105
9,9N 146,1E 115

10,1N 147,6E 120
10,3N 14!,2E 120

26 .lD 11,3N 145,4E 120
ii ::: 11,3N l~4,2f 130

ll,lN 144,5E 130
is .10 11,5N l~4,6E 130

6 0 13,2N l~4,2t 135
6 5 12,9N i44,4E 135

13 5 12, SN 144,4E 135
6 5 13,7N 144,2E 12u

73 .10 12.5N 141,5E 130
117 5 13. ON 140,6E i30

S7 5 12.3N 142. oE 130
74 10 13.2N 142,4E 130

72 15 14.3N 14i, bE 130
3a 15 15.4N 14Z.3E 130
66 15 15.3N i42,4E 130
55 0 16.lN 142,2E 110

228 10 13.4N 13?.6E 130
251 10 15,0N 138. IE 130
169 10 i3, YN 139.9E 130
125 10 i*.7N 140.6E 130

126 10 16.8N 139.3E 120
64 10 i7,1N ~39.5E i20

133 10 17,1N 139.7E 120
152 -10 $.9. I)N 140.8E 100

2110000z 11.17N 146.6E 130
200600Z 11,3N 146.2E 125
2u120CZ 11.6N 145.9E 125
2U1606Z iZ.lN 145,7E 120

21 OOOGZ 12,9N 145,4E 120
2106OCZ 13.3N 144,9E liO
2ii200Z i3,9N 144,4E 120
21i80@Z 14,6N 144,0E 120

220 CIOOZ 15,5N 143,4E 120
2206002 16,4N 142,7E 120
22i200z l?.5N 142,0E 120
2kla OOZ 16.5N 14i,3E 120

2ti OOOOZ 1$.3N 140,7E 115
z3060Fz 2L.. ON 140,2E 115
23120CZ 21,.7N 139,9E 115
231aOCZ 21,4N 139, aE 110

24000CZ 2Z,2N i40,2E 110
24040cz 22,9N 140,6E 100
24120@z 23,7N 141,0E 90
24180Gz 24,3N 141,4E 80

25000Dz 25, oN 141.7E 75
25060CZ 25,7N 142.2E 70
25i20Dz 2L.3N 142.9E 65
2bi80Cz 27,0N 143.5E 60

2s.000CZ 27,.SN i~4,6E 55
2D0600z 2L,4N 146.2E 50

ll,lN 14g, bE 130
11,3N 14?,1E 130
11,4N 14b,0E 130
12,0N 14b,7E 125

237 -1P
249 -15
131 15

66 25

12,7x 14~,4E 1.20
13,7N $4?, UE 140
14,0N 14~,4E 130
14,5N 44~,lE 130

15,5N 14f,6E 135
16,5N 142, PE 130
L7,4N i42,4E 120
i8,0N 141,7E 120

12 0 14,4N 144,4S 115 87 ‘5 16.5N 143.2E 110 219 -5 18,7N 142.2E ioo
25 20 16,5N143,3E120 35 0 20.3N142.5E100 130 -15 24,7~144.7E 85
6 10 16,0N143,2F110 113 -10 i8.3Ni42.iE 110 189 -5 21.4N141.7E105
8 10 i8,6N 142,7E 110 139 .10 19.8N 141.5E 110 135 0 23,2N i4i.3E 105

12 15 i7,5N 141,76 125
a 10 19,7N 14i.2E 120

24 0 20,8N i4i,0F 115
3i4 O 2i,3N 140,6k 110

36 5 22,7N 13’?,7E 120
6 15 23,8N 137,8k 12u

16 15 24,2N i37,6E 115
is 5 25,3N i.79,7E 105

122 10
59 5
62 0
45 0

41 10
163 20
iSa 25
110 25

54 25
254 .10
399 .15
437 .10

90 10
91 10
. . --
. . .-

. . .-

. . --

21.5N i39.8E 125
23.8N i41, iE 120
25.lN i4i,6E 105
25.16N i41,6E 105

47 15
60 20
90 i5
90 25

27,1N 143.6E Ii5
28,3N 143. oE 100
29,11N 144.8E 95
30,2!4 147.2E 99

162
161
234
272

40
3C
3P
35

4n
45

25.8N i39,8E 110
26. ?N i37,0E 110
26.6N i3B.6E 105
30. ON i44,3E 95

19,5N 141,3E 120
20, iN i4u,2E 130
20,9N 13?,7E 130
21,7N 13?, BE 115

11s 35
285 40
262 40
164 35

200 10
810 -10

-- . .
.- . .
. . . .
-- . .
.- . .
-. . .

29.6N i43.4E 95
29,3N i3.5.3E 95
--, . ----- --
------- .-. .

125
417. .
. .

22,0t4 140, CE liO 16 0 25,0N i40,7E 100
22,7N 14U,7E 90 13 ,10 28,4N 145,9E 60
24,2N i41,9E 79 57 -15 30,4N i4a,.sF 50
25,5N i4+, BE 70 112 .10 31,4N i50i26 50

30.4N 147,0E 65
37. ON i58.7E 40
------- ----
----- ... ---
------- ----
--, -.. . ----
----- ... -- -
----- ... ---

.-, . . . . .. . .
---- . . . .. . .
-., - ----- . .
-., ---- .. . .
--, . ----- --
--, . ----- -.
-., . ----- -.
-., . ----- -.

. .

. .

. .

. .
. .
. .
. .
. .

24,6N i41, ?E 80
25,6N 141,5E 80
26,2N 142,2E 75
27,3N i4?, ?E 65

24 5 27,1N 143.lF 65
38 10 29,0N i*4,6k 60
33 ~o ..,. . . . . . -.
24 5 --, - ---*- --

21 5 --, - --.*- -.
40 10 --, - ----- --

. .

.-

.-

.-

. .

. .
-., . ----- -.
--, . ----- -.

. .
--2.S, iN 14?,4E 60

28,9N i45.7E 60

------- ----
------- ,---

-- . .
.- . .

7YPHOOWS dHILE liINo OVER 35K7S
HA?NING 24-HR 4a-HR 72. HR

AVERAGE fCRECAST ERROR 74w $23Ntl 203NM 237NH
AVERAGE RI GMT ANGLE ERROR j3w 66NM I19NM 126NM
AVERAGE MA GNITUOE OF uINO E@ROR 71(TS 12KTS 17KTS ~;::;
AVERAGE BIAS OF UINO ERROR 2KTS lKTS .iKTs
NL14BER Of FORECASTS 45 45 41 37

ALL FORECASTS
WARNING 24-HR 413-14R 72-HR

29NH 123NM 20SNM 237NH ‘
15NM 66NH 119NM 126NU

6KTS 12KTS 17KTS 2iKTS
2K1S iKTS -lKTS -21(7S

49 45

i!q TV ;7

76



7YPH0iZN kU3V

00002. 23 JU! TO OUOUZ 04 JUL

BEST TRACN JAq NING 24 HOIJP FoRECAST 48 MOUR fORECAST 72 HOUR FoRECAST
ERRORS ERRoRS

DST MIND POSIT HIYO DST HIND
166 -50 4!4 116.lE 35 260 -20
176 -35 i4.5N 115.7E 35 273 -2P
222 -25 15. ON 115. IE S5 276 -20
269 -25 15,0N 115. oE 35 300 -20

.
cm... ERRORS

DsT HIND
52 -5
87 .15

136 -25
161 .35

133 -50
32
54 -2:
55 10

9D 20
79 20
46 20
19 15

156 -10
227 -20
238 .10
236 -10

231 .15
251 -25
119 -10
154 -15

113 -15
135 -10

73 0
87 0

12 0
30 -5
13 -10
41 -15

25 -20
105 -15
104 .10
120 .20

120 -20
158 .20
210 -5
174 10

172 10
123 10
120 15

-- . .

.- .-

.- .-

.- . .

,.... ....
POSIT tilwll POSIT dI’AD DST klNO PDS1 T HIND POSIT U[ND

13.5N 120.lE 30
13.7N 119.6E 30
13.51/ 119. OE 35
13.5!4 IIu.8E 35

14.230@OCZ 11.6N 127,6E 30 12,2h !2?, cE
23060CZ iI,7t# 127,1k 35 12, S!% 12Y, tE
2J120CZ i1,9N 126.6E 40 12,0k !2?,5E
231$OCZ IL.3N 125,9E 40 12,0k 123,6E

z+o O06Z IL,9N 125,2E 45 12.5N 129,9E
24060Cz i&.6N 124,6E 50 13.5A 124,5E
24120Cz 14.7F+ i23, BE 60 14,3N 12?,3E
24180CZ 14,8N 123,0E 70 14,.SN 12f$l&

30
30
40
40

45
50
50
65

30
70
65
65

60
55
60
60

55
55
55
55

43
36 .;

o
2: 0

27 0
60
8 -10
b -5

00
19
31 :
?2 5

35 5
60

18 5
51 5

67 0
96 -5
52 -5
45 -5

e
2:

6 ;
13 10

2.s 5
65
65
65

11 5
21 0
37

0 -;

0 -5
12 -5
17 -5
12 -lo

27 -lC
o -15

53 -5
21 -5

8 -5
38 0
32 5

12,9N 123,86
13,1h 123,2E
12,3N 122,5E
12,2N 122,3E

40
35
35
35

i3,2N 121,8G
15,74 121,4E
16.1 N 120.2!+
16,6N 119,4E

14.6N 118.4E 35
17,51{ llb.2E 40
lS. ON 116.7E 45
lB.5N 116.8E 75

229 -2o 16,2N 114.8E 40
93 -15 20,1t4 114.4E 45
75 -10 20,1N i13.2E 45
68 20 20.5N 114.9E 70

31]
65
41,
70

268
180
270
169

-15
-15
-15

lC

25000tz 15.4N 122,2F 8D 15,4N 122, ~E
z:060CZ 11.2N 121,2E 65 15,9N 121,3E
25j20[z 17. ON 120,3E 60 16,8N i20, RE
2\la OCZ 11.3N 119.lF 60 17,4V 12u,2E

17,1k llrl.?t75
IU,ON lla,4E 75
19,1Ml17,9k 75
19,9Nl17,2t 70

21,6N115,1E
21,4N113,7C
21,7Nl13,9k
21,9N113,8k

19.2N 116,2E 70 78 15 21.3N 114.3E 65
20. ON 116. OE 70 91 10 21.9N 114. OE 65
21.2N 115.5E 70 144 10 22,9N 113.2E 65
22.4N 114.6E 65 204 5 23,6N 113. !IE 4n

200
243
323
304

2COOOrZ 11.4N 117,9E 55 18.5N 11U,5E
2c060r2 11..8N 117,3E 55 lS. PN 117,4E
2bi20rz 19.2N 117.1 E 55 19,3M Ii?, PE
2b180[Z 1$,6N 117,1E 55 19,7N ,l?, ?E

z7000rz 2L. oN 117,3F 55 20,0N 116,1E
27 D60CZ 2c,3N 117.6E 60 20,5* 11~, OE
27120cz 2[. ,6N 118,0F 60 20,4$. n!, lE
27$80cz ZL.9N 117.9E 60 20,8N 117,1E

45
40
5U
5d

--- . . ..- . . -- --
321 -45
401 -40
446 -45

---- -----
... ---- .-
... . .. -o-

---- -----

. .

. .
. .
.-
. .
.-

.-
--
--
--

2316N 111:9E 20
24. IN 112.2E 25
24.3N 112.lE 20 . .

22,3N 11S,9E
23,2N 114,3E
22,6N iz7,3t
22,7N 117,3F

22,5N 119,0E
22,1N lta,8E
2i,4N 120.3F
21,6N 120,6E

25,0N 11 L3.5E 20
. .<--..,.- -
25. ON 117.8E 35
25.lN 117.8E 35

432 -50
-- . .

318 -35
.340 -35

-., . . . . ..
... ---- .-
-., . -----
... . ..- .-

. .

. .

. .

. .

. .
--
.-
.-

. .

. .

.-
--

55
65
70
75

27,0N 122.5E
23,2N 121.5E
24.7N 124.4E
24,8N 125.6E

26900c. z 21,2N 117.9E 65 21,7% Y17,:E
2b060Cz 2z,2N 118.36 65 21,?+ :l!, ?E
2u1ZOCZ 21,1N 118.7E 65 21, CN ll@,7E
2b160CZ 2L,9N 119.3E 65 21,0W I19,1E

55
6U
70
7U

?4.5N 120.5E 50
22.8N 120. IE 60
?2.7N 122.3E 65
23.lN 122.9E 65

224 -20
203 -15
129 -15
130 -20

50
45
55
55

310
3B2
204
211

-40
-50
-45
-55

2Yo Oo[, z 21.,9N 119.9E 7n
29 f160CZ 21,7N 123.7E 70
2$j20rz 2L,9N 121.5E 70
29180CZ 21.2N 122.3E 7U

20, RV 120,4E
20, PN 12U,7E
20,9N 121,5E
21,2N 122, ?E

75
75
75
75

2i,6N 122,8E
21,8N 123,4E
21,8$4 124, zE
21,8N 124,6c

7U

;:
7U

27.4N 123.6E 65 37 -25 25.4N 128. oE 55
23.2N 126.3E 65 42 -30 25, iN 128.9E 55
23.4N 126.7E 65 87 -35 25,4!4 :29.3E 55
23.6N 127. OE 65 157 -45 26.3N 1Z9. OE 55

157
197
266
378

-65
-65
-55
-45

31JOOOCZ 21,4N 122.6E 70
30!Z600Z 21,3N 123.4E 75
3u1200z 21.6N 174..4E 80
3u180CZ 2?.3N 125.lE S5

21,4N 12J, tE
21,6+ ~.23.7E
22, DN 12+. ~E
Z2,3N 125,1E

75
75
80
80

22,5N 125,9E
23,3N 125. IE
24,2N 1Z6,2E
24,7N 127,3!+.

70
Su
90
9U

24.4N 128. iE 65
25.2N 127.2E 05
26.5N 128.5E 90
27.3N 129.3E 9@

16S -=5 26,5N 129.9E 65
282 -35 27.4N 129.3E 85
29u -20 28,7N 130.6E 65
348 -lo -.,. . . . . . -.

453
604
650

. .

-25
5

15
--

01000r2 22.9N 126,0F 90 22,9N 125, QE
O1O6OC2 23.5N 127. oE 95 23,6N 12$, *E
02120CZ 24.1 N 128.lE 100 24,2N Y27, CE
01180r Z 24.9N 129.5E 110 25,0N 12Y,7E

O< OOOr Z 25.6k 13P,9E 120 25,6N 13u,. E
02060cz 2t,3N 132,3E 120 26,3N 13Z,3E
02120[2 27,1N 133,9E 110 27,1N 13?,9E
02180CZ 21, ?N 135. aE 100 26,?*! 135,4E

9>
90
95
00

25,9N 178,7k
26,8X 129,46
27,7N 130,0E
29, CN 132,6E

2a.9f4 130.9E 95
29.9N 132. OE 90
30.5N 132,8E 95
. - .--..,---

361
426
509

--

5 ... . . ..e -
10 ---- -----
25 ---- -----
.-- .,.. .-e -

-.
-.
. .
-.

10U
10U
105
llU

-.
.-
.-
. .

.-

.-
--

20,0N 135,0k 10LI
Z9,2N 138,7E 9U
30,1N 142.8E 85

. -, --------
------- ----
. ----------
. - .--.-,---

.- -.. . . . . ..
-- -., . -----
-----------
-. .-, . -. -,-

. . . .
--
. .
.-

--
--
--
--

.-
-.
-.
--

-.
. .

.-, ---.,. . . -.

osooorz 2$,5N 1.57,8E 9D 20,4N 137,7E 95
0J060CZ 3L.8N 140,2E 80 31 Z.6N i3?,5E 30
0Ji20cz 3: ,iN 142.6E 70 32,6v 142.8E 75

.-, ..-. ,.

... - .--, .

.-, - -. .,.
. .
. .
-.

--, ---- ...-
.. <-- ------
----- -.@..-

--
--
--

-. .-, . -----
. . -.. . -----
-. --, . -----

-.
-.
. .

.-

. .

.-

TyP”ao Ns WHILE MIND OVER 3XTS
HA2NIN: 24. HR 48-HR 72-UR

&bERAGE FL RECISST FRROR ?4w 117NH 228 N!! 299NM
AVERAGE RIGHT AMGLE EnROR 16NM a4!6M 147NH 17bN*
AVEF!ACE U+ Gw[7UOE OF WIND ERROR e<TS 14KTS 26KTS 2?K7S
AVERAGE BIAS OF HIND ERROR -lx Ts -tN(TS -20KTS -25K1s
w@ES OF FIIRECa STS 42 .39 33 23

ALL FORECASTS
WARNING ‘~4-HR 48-HR 72-HR

24Nti 117NH 228NH 299NM
17NM 34NH 147NK 175NH

4K1S 14KTS 26KTS 27K1S
-lKIS -8KTS -20KTS -25KTS
43 39 33 23
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TYPWX)N SAI-LV

OnOOZ 2< JUU 10 OUOOZ 03 JUL

BEST TRACK .A?NING ?4 WOW? FoHECAST 48 HoUR FORECAST

POSIT .INI] POS1 T u] ’40
24000[2 5,5N 145,1E Z5 9,qM l<~,tE $0
24060[z $.7N 144,4F 30 Q,5N 144, *E SO
24i20CZ l{ ,lN 143.9F 30 10,1*J tdJ,7E 30
241klo Cz IL, BN i43, LE 35 111, ?N 149, ?E 3S

EitRORS
MT H]NO POSIT i61N0

65 9,6!+ 143,0F 3.5
26 0 9,7N 142,9k 35

0 0 11,4N 140,5k 45
19 0 12,1N 139.8k 45

ERRORS
oST IJINO
142
213 -:
136 5
153 0

POSIT hINo
10.6N 139.9E 45
10,6N 13?.8E 45
12.5N 1J6,6E S5
13.4N i35.8E 55

ERRORS
0S7 MINo
306 -5
368 -10
?53 -5
224 -10

POSIT
ERRORS

Nlqo oST Hlan
11,9N 136,1E 5$ 350 -15
11.9!4 135,9E 55 390 -?P
lS. SN 13z.8E 60 311 -75
i4.5u i3i.9E 65 264 -30

36 0 13,9% 138,96 55
13 .5 15,6x 136,612 50
54 -5 16, SN 136,5F 50
47 .lQ 16,7V 134.8k 50

i7. eN i30.5E 8s 144 -20
ld,91 i27.7E 8S 279 -SP
20, iq 127.3E 7S 308 -35
i9,9N 125.2E ?5 451 -3?

2$@00r. z ii,9N 142,1E S5 ll,3h ‘4Z, SE 35
25060CZ i:, aN.14i.lE 40 12,7h 14U,9E 35
z5i200z i3,4N 1s9.4E 40 jS, $N 140, TE 35
251a00Z i4,2N 138. SF .s5 14,1.4 :3Y,1E .55

2bOOo Cz i5,0N iS7.2E 50 14,7N t37, SE 45
z6Q600z i5, EN i36.4E 55 15,7N 136,3E 50
201206Z i1,,6N 135.5E hn 16,5V .S~,lE 53
20180nz 17, iN 135.2E 63 i7, cN 134,7E 50

ita 5
17 -5
5n -lo
3s -15

16. OM i.75.lE 70
17.6N i32, SE 05
19. ON i32. iE 65
18.6N iSO.l E 65

98 0
90 -10
54 -20

131 -30

19 .5 17,2Fl lS2,8k 65
a .5 i8,7N 132,3t 65

24 .5 i9,7N 13i,2E 70
29 -5 19,7N lSl, it 7U

ill -5
92 -lo

120 -15
87 -25

19.7tJ i29,1E 80
21.5N 128.9E 75
22.2!4 i28,3E 80
22.5N 126,0E 80

22.lN 130,0E 80 214 -25
Z3.4N i3.0. OE 90 256 -iO
24.2N 129.6E 90 3iR -iO
24.3N i28.9E 120 4iIl 25

188 -25
236 -40
286 -30
306 -25

22,4N i26.7E 90 397 -i%
24,1N i26.4E S5 4s7 .i5
25, iN 126.2E 90 510 -in
25,6N i26, iE 90 573 -5

24 -5 iCJ,9P4 i32, Lt 75 40 -30
B .5 20,7N 13i,9E 81J ?~ .35

26 -10 2i,4N lSl, it 85 i23 -25
i3 -5 2i,7N i$O.l E 13U 181 25

-5 21,5N i3i7,0E li5 211 10
-5 2i,0V 130,6E i25 219 25
-5 20.9N 13S, iE

O 22,6N 132, iE

.E7000CZ i7,6N 134,7E 70 17,~b ~34, TE 03
27060CZ it ,iN 13s.8E 75 18,6* f33,9E 70
27i20rz it ,5N ISZ.9E 05 18,7M 133.3E ?5
z7180Cz ih,9N 1S2.4E 95 19, iN 132,3E 90

2bOOOCZ ib,2N 132.4E 105 19,4N i3~,?E 1130
2b0600z i9,6N is2.6E 115 19, ?N 131,0E 110
2ci20Gz 211, iN i32.8E 110 19,’3N !3?, ?E 105
2bi800Z 2D.8N i33.2E 1~5 20,5N 43~,9E 105

2S,0Ni28.8E 90 474 -5
26, *V 129.4E 85 503 -5
26,7N i29.3E 90 583
26,7N i29.lE 110 666 2:

24. ON 129. oE 110 464 15
22,0N 129.9E iZO 522 30
22.4N i32.7E 65 46? -25
25.2N 130.9E 65 983 -20

26, YN 129.:E 10S 768 ?5
24,2N i29. iE 110 915 Sn
24, zN i31.6E
27,.sN isi.4E

26
40
ia
25

33
ia

3:

8
28
52
20

13
49
34
37

36
60
57

85 146 -15
85 23+ .iO

B5 25i -10
85 197 -5
90 165 0
9U 185 5

50 897 -3P
50 904 -25

29000cz ZI,5N 133,8F i05 2i,5Y !3$,7E 10!5
29060CZ 2i,9N is4,4E 100 21,9N t3?, iE 105
29i20CZ 2L,5N IS5.lE 100 22,5* 135, !.E 105
29i800z 23,2N i36.3E 95 23, oN 135,9E 105

0 24,2N 132,9E
5 24,9ti i35, iF
5 25, bN 3S7.2k

10 26. sN 138.2E

29.3N 130.2E 65 ~ -5
30,9N i35.5E 65 962 5
32,6N i40.8E 70 817 20

26,9N 13i.8E
.?8. ON 135. SE
29.2fi i38,8E
30.2N 140. OE

75 b2? -5
75 549 -5
80 ●?7 o
80 531 5

75 305 5
70 348 10
70 32a 20
. . .- --

-- -. . .
-- -. . .
-- -- -.
-- .- . .

-- -. . .
.- . . . .
-. -- . .

--, . . . . .. -- -- --
-- . .
-. .-
-- . .
.- .-
-. .-
-. .-
-- --
-- --
-- -.
-- --
.- --

95 24,2N i37,4E 100
90 25, i3 i3d,3E 95
90 25,9tJ 13?,3E 30
85 27,2N 14i,2E 90

SUOOOCZ 2d,3N 137,5E
3b060r Z 25.4N 1S8.7E
Sbi20CZ 2t,2N i40. ZE
3bi8062 2t.9N i41,6E

5 27,4N i41,3E 85 117 5 30.8N 146.5E
5 27,8N 142,2E Eu 185 0 Si,4N 147.5E
O 29,0N i44,0E 60 208 0 32.3N 150.5E
5 30,7N i47,0k 80 i97 5 -

--, - ----- ---., - ----- . .
--, . ---, - -.
--. * ----- . .----- ----

--, -. ----
------- .-
------- .-
------- ,.
-. .. . . . ,.
------- ,.
---- -. -,.

O1OOOCZ 27.3N 143.5E
O1O6OPZ 27,7N i45,7E
01120r Z 2b.9N i47,8E
Oiia OGZ 2t.8N i50.lE

O? OOO!Z 25.8N i52.3E
0c0600z 31,0N i54.3E
02i200z 32,2N 157. oE

5 3i,0V 150,9E
9 32,2N iY4.5E
o 30, iv 157*1E
5 --, - ---, -

0 --, - -. .,.
5 ... . .- .,.

15 --, - --., -

7U 102
65 72 ;
65 i26 15
-- .- --

. . .- .-

. . . . .-
-. -- . .

--, * ----- -.
--, . ----- -.
---- ----- -.
--+- ----- --

70 29,5* 151,7E 70
60 S0,0!4 154, ?E 65
50 32,4N !5a, iE 65

-., . . . . .. -.
--, . . . . .. -.
-.. . . . . .. -*

lYPHn~Ns IIHILE UIN9 OVER 35KTS
~A%JING 24-NR 48-I’IR 72-HR

AVERAGE F1. REcAST ERROP ?aVll i39NM 3SINM 572NU
AVERAGE RIGHT ANGLE ERRoR 17’JM 7BNH i92’fh 334N4
A$ERAGE MAGNITUDE OF KIND ER?OR 5KTS 10KTS i6KTS ltiKTS
AbERAGF BIAS OF UIN17 FPROR -oK?S .4KTS .7KTS -9K 1S
Nl, PEIER aF FoRECASTS 32 Si 27 23

ALL rORECASTS
UARN[NG 24-HR 48-HR 72-HR

27NN IS9NH S3iNM 572NH
i6NM ?8NU 192NN 3S4NM

4K7S iOKTS i6KTS i8KTS
-OKTS -4KTS -7KTs -91r Ts
35 31 27 23

%s3
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TYPhoON THEREsE

ooooz ii JUL ro ooooz 20 JU1

PEST TRACK dAQNING 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR. FoRECAST
ERRORS ERliORS

Posl T 141N0 POSIT
ERRORS

U[lD DST U]ilD Posl r Ell NO 0S1 WIND Pos! 7 141N0 DST MYNO POSIT
ERRORS

11 OOOOZ 9,3N 155,6E 40 9,5N 155,7E 35 13 -5 10,2N 152,4E 55
Hl!o 0s7 lfl Nn

59 .10
I106OOZ $,4N 154.7E 50 9,54 15?, SE 40

11.2M 148.4E 7CI
a -20 IO, ZN 151,1E 60

40 ’50 12. SN 144.2E 05 243 .45
30 -15 11.8M 147. OE 75 84 -60 13.4N 142.4E 9rI 269 -35

1L1200Z 4.6N $53,7E 55 9,5N 15+,7E 40 6 .15 10.1N 149, vE 6U 36 .30 12.lN 145.9E 75 138 ’60 13.6!4 141. ZE 90
111600Z $.9N 152,6E 60 9,9N 15Z,9E 45

337 -35
18 .15 10,8N 149,2E 65 25 -4o 12.2N 145.1 E 80 194 -50 14,2N 140.5E 100 354 -20

5? -10 10, ON 146,8E 75 60 -45 12.511 144.7E 90 236 -40 13,9N 140 .OE 105
0 -lo 11,6Y 146,7k S5 105 .50 13.3N 142.6E 100 271 ’25 14. SN 137,0E 115

3D -20 12,6? 144,9E 95 167 -4o ls.9?l 140,1E 115 340 -10 14.7N 135.3E 125
41 .25 12,84 144,3E 100 191 .30 14.3!4 139, SE 120 354 0 15.3N 134,9E 130

a .20 13,4v 145,0E 13u 181 0 15. ?JN 142.2E 140 363 20 17.2N 138.7E 145
36 -15 13,8N 1*5,2E 140 236 15 15.6N 141.6E 165 394 30 17,7N 138.lE 145

0 L6,7N 145,1E 145 z06 20 19. ON 14’2. oE 140 325 25 20.8N 138.3E 130
:; O 18,5N 144,0E 1Z5 le9 5 2i.lN 140.2E 110 254 0 22, SN 136.3E 100

3a O 19,1N 14Z,0E IZU 168 0 Zi.l*t 138.3E 110 Z36 5 22.8N 134.5E 100
37 0 Z0,2N 1.59. OE 120 106 5 22.3N 135.2E 110 135 10 24, oN 131.4E 100

8 0 22,5~ 136,0E 115 74 0 25.2N 131.2E 105 69 5 28.7N 129.3E 90
1.9 0 22,9N 135,2E 110 44 0 25.8N 131. OE 100 24 5 29, oN 129,3E 85

410
432
462
452

lZOOOGZ lb,l N 151,4E 65 10, ON
i?060Gz 1[,.3N 150,6E 75 i0,3V
12i ZOOZ 1L,7N 149.9E 90 10,.SN
li1800z 11,2N 149.3E 105 11,3*

152,4E 55
15U,6E 65
i4Y,4E 70
14!,6E 80

432
454
403
323

130000z il, BN 149,7E IZO 11,7N 14?,6E 10o
130600z IZ,7N 148,1E 135 IZ,lV 149,0E 120
lJi200z 13,8N 147.5E 135 13,3N 14?,4E 135
Ii$1800z 15,1N 146.6E 130 14,7w 14g,eE 130

318 51.000Iz 1u,4N 145.4E 130 15,9N
14060rz 17,6N 144. IE 1Z5 17,2N
l~120cz i4,1N 142.5E 125 19,0N
14i@oCZ Z!J,lN141.lE120 19,0N

t4~,8E 130
14?,6E 12S
142,4E 1Z5
141,1E 120

139,8E 120
13?,7E 120
136,9E 120
139,0E 130

204
63
50

6 0 25,3N 133,9E 110 1?0 5 29.6N 131.5E 100 Zlo 5 33,1?+ 133. ErE 85
18 5 25,6N i3Z,3E 110 117 10 Z9.5N 131,0E 105 177 15 32,9N 132.2E 100
25 5 25,8N 132, ZE 110 62 10 29.6N 131. OE 105 150 15 33,1N 132.lE 90

6 20 25,9N 13i,6E 115 40 20 29.3N 1Z9.5E 100 b8 15 32,9N 130,9E 75

15000CZ ZCI,9N 139.7E 120 20,9N
15060Gz z1,5N 138,5E 115 2106N
151200z 2%.2N 137,3E 115 22,4N
151800z 22, EN 136,0E I1O 22,9M

347
243
Z09
112

20
15

5

85
75
75
75

60
-.
-.
-*

. .

. .

. .

. .

25
35
45
50

lhOOo Oz 23,5N 334.9E 105 23,7N 134,6E 110 20 5 Z6,4N 130,4E 100 17 5 29.6N 129,7E 95 79 10 32,1N 131.7E
160600z 24,1N 133,7E 100 24,3b 13?,9E 105 13 5 2h,6N 130,1E 95 41 5 28.4!1 IZ6. 9E 85 156 5 Z9.9N 1z3.9E
1612002 26.8N 132.4E 100 Z4,9Q 132,4E 100 6 0 27*5N lz8*OE 95 49 5 29.7N 124.3E 85 23S 10 31,6N 121.3E
i61800z z5,4N 131,1E 95 25,6N 131, SE 95 16 0 28,0N 1Z7.2E 90 76 5 30.2N 1Z3.4E 85 303 15 32,3N 120.6E

13 .5 28,5N 125,3E 75 170 .10 30.6N 122.5E 65 361 5 3Z,5N 121,7E
17 0 29,3N 125. OE 70 la4 -10 31. SN 123.6E 60 331 20 --,. ---, -
19 -5 Z9, ~N 126.4E 70 174 -5 31.5N 1Z5.5E 60 247 30 ‘-.. -----

a 0 32,7N 128,3E 7U 35 0 36.0!3 130.7E 60 216 35 ---- -----

434
.-
.-
. .

40
.-
.-
.-

17000cz Z6.3N 130.lE 95 26, it4
170600z 2t.9N 129,4E 90 2600N
x7120cz 27,7N 128,9E 90 Z7,4N
17180cz 2t,7N 128,4E 85 Z8,8N

i3u,0E 90
lZ?,l E 90
lz~,8E 85
12~,sE 85

6 0 33, EIN 128.6E 75 74 15 37. ON 13Z.7E 50 310 30 ‘-,. -----
0 34,6N 129,5E 65 109 25 ---- ‘---- ‘- ‘- -- ‘-,. -----

1: 5 35,6N 130.4E 65 179 35 ---- ----- -- -- -- ---- -----
6 10 35,9N 131.6E 65 219 40 ‘--- ‘---- ‘- ‘- -- ‘-, - -----

lb OOOfl Z 2V. aN 128,2E 65 29,7N
1u0600z 3u,13N 1Z8.lE aO 30.7N
16120?z 31.7N i20,3E 75 31,5N
lb180@z 32.3N 128, aE 70 32, zN

19000cz 3Z,6N 129.2E 6U 32,8N
190600z 32.8N 129,9E 40 33,0N
191ZOOZ 3z,6N 130, ZE 30 33, iN
191800z 32,4N 130,3E 25 33,1N

12!,2E 85
12#,0E 00
12!,2E 80
129*8E so

. .

. .

. .
-.

.-

. .

. .

.-
13 iO 35,7N 13Z,6E 55 238 35 ‘--- ‘--, - ‘- ‘- ‘- ‘--- -----
13 25 ‘-, - ‘--*- -- -- -- ---- ----- -- -- -- --,, -----
33 15 --, - ----- -- -- -- ---- ----- -- -- -- --, - -----
44 15 --, - ---, - -- -- -- ---- ----- -- -- -- --. * -----

37 10 --, - ----- -- -- -- ---- ----- -- -- -- --,. .--, -

129,3E 70
129,8E 65
12’?,9E 45
130,0E 40

130,1E 30

. .
-.

.-

. .

. .

.-
. .
-*

20000EZ 32,2N 130,3E ZO 32,8N -. .-

TYPH50NS HHILE IIIND OVER 351(TS
II AmNING 24. HR 48-HR 72. MR

AVERAGE FORECAST ERROR 18NH 105NM 213NtS 300Nfl
AVERAGE RIOHT ANGLE ERROR 9w 63NH 139NH 182NH
AVERAGE MAGNITUDE Of !41N0 ERROR 7KTS ~:;:: 20KTS 19KTS
AVERAGE BIAS OF UINn ERROR -2KTs -3KTS 9KTS

NbHf9ER OF FORECASTS ’34 30 26 Zz

ALL FORECASTS
HARNING 24-HR 4.5-UR 72-14R

19N14 115NH 218NM 319NH
10NH 75MH 146NH 203NM

8KTS ~7K~: 21KTS 22KrS
-lK?S lKTS 10KTS

37 33 29 25

‘?8



BEST TRACK dARN]?l G

TVPHOON ANITA

0000Z 23 JUL tO 0000Z 25 JUL

24 HDuR FoRECAST 40 UoUR FORECAST 72 Hous r13QEcAsT
ERRORS ERRoRs ERRoRS

Xl ~!ND POSIT MIND DST UINO POSIT HIND DST IIIND
ERRORS

POSIT 161YD DST SI!NO
5 22,7N 134, E3E 75 275 20 25.8N 135.9E 85 560 60 ---- ----- -- -- .-

73 -5 25,3N 136s4LS 75 310 30
34 0 27,8N 152,6E 75 182 40

8 0 31*7N 131,1E 5U 31 20

POSIT )61ND Posr T UI’40
2i!OOOCZ 1$,5N 133.2E 45 18,9N 132,9E 50
2J060CZ 21.1 N 133,4E 55 19,8N 13+,5E 50
2J120Gz 22*9N 133,3E 65 22,4ti 13 S,IIE 69
261aOCZ 2.4,3N 1S3,0E 65 24,9Q 132,9E 65

.- .----,-
-- <---- ,-
----- *., -
----- --+.
----- .-, -
--, -. . . ..
-., ---- .-
----- .-c -

.-

. .

.-
..-. --, . .-. ,-.- . . --, * ---, -.- . . -., . -----

-.
. .
-.

. . --
-- -.
-. -.

24000cz 2n.9N 132,7E
24 C60CZ 2L,9N 132.2E
241zop~ 3b,7N 131.5F
2~laOOZ 3L,1N 130. ?E

55 26,7N 133, CE 50
45 29,1h 131, ?E 50
35 31Z,9N 131,9E 45
30 31,9N 13Q, *E 35

25 33,4N 13U,1E 35

20 -; 33,6N 132, iE
24 --, - -.-, -
24 10 --, - ---,.
13 5 ..,. . . . . . .

40 109 15
---- .-
---- -.
-.. . .-

---- .-

.-
--
.-
--

. . -- --, . -----
-- -. -., . . . . ..
-- -.. -., . ..:e -
-- . . -., . -----

. .
-.
-.

. . --

.- --
-- --
-- .-

2bc Oocz 33,6N 129,9E 16 10 -., - --.,. . . .- . . -., . ---, - .- .-

l’fF~,~YsUN~~E‘4]f4~OVER3>K7S
UA?NING 24. HR 48. HR 72. HR

3z’4tf 2S6NM ONM uN*
-Z(ZNM 92NM ONM ON!!

4KTS 30KTS OKTS OKrS
~KTS JO!(TS OKTS OKTS
7 3 0 0

72-HR
ONM
ONH
oKTS
13KTS

AVERAGE FLRECAST ERROR
AVERAGE R! GMT ANGLE ERROR
AVERAGE MA G}IITUDE OF 111ND ER20R
AVFRAGE alAs OF HIND ERHOR
NUMBER Of FoRECASTS

TVPUOON BILLIE

00002 03 &uG 10 1200z 10 AUG

BEST TRACK .4A?N1NG ?4 HOUR FoRECAST 48 HOUR pORECA8T
ERRORS ERF!oRs

72 HOUR fOQECAST
ERRORS

DST HIND POSIT !41ND oST UINO
ERIIoRS

POSIT HINO 0S1 HIND POSIT IEIND DST HIND
O 16,7N 145,0E 45 60 5 19.2N 143.lE 60 246 0 21.13N 141.7E 70 s05 o

3: 0 17,3N l~4,6E 45 1u2 O 19.9N 142.7E 60 28FI O 22. !iN 140.5E 70 303 -5
13 0 i6,9N la492E ;: :~~ .5 19.5N 142.3E 60 245
la

O 21,9N 140.2E 70 z40 -10
5 t7,7N l~4,3k 5 19.7N 142.4E 75 220 10 21,8N 139.7E 85 217 -5

POSIT UINO
03000CZ 13,7N 146.6E 30
03060cz 14.2N 146,2E 30
03120CZ la,7N i45,9F 30
0S180r Z 15.2N 145,6E 35

POSIT Iil Yu
13,8X 146,5E 30
14,7N 14b,3E 30
14,9k 14~, RE 30
15,5ti 14~,6E 40

0400Q0z 15,7N i45,1E ,40
04060Dz x5.6N 144.6E 4S
04120CZ 15,2N j44,3E 50
041800z 15,1N 143,9E 55

16,1N 14~, ?E 50
16,2N 14!,9E 55
15,2N 14f, ?E 55
15, Ch 144,3E 5S

15,19 14$,5E 60
15,2N 14j,l E 40
15,3N 142,7E bO
15,64 14 Z,fIE 60

16,6N 14u,6E 65
17,9+ 13’?,5E 70
18, SN 13?,5E 75
18,9N 137,3E 80

25 10 lR,lN 143,7k 70 180
3a 10 L7,8N 142,7E 75 163

5 14, ~N 145,1E 60 167
2: 0 14, aN 145,7E 60 248

10
15

0
-5

i9.8N 141.4E 85
19.8N 140.1 E 90
16. ON 145. OE 65
16.5!4 L44.2E 65

185
140
406
440

15
15

-15
-25

21,8N 138.3E 95
21,4N i37.3E 100
zII.4N 142.9E 7Q
17.4N 140.9E 70

176 -1!7
1ss -20
566 -55
572 -5c

289 -15
322 -15
380 .5
345 5

05000cz L5,1N 143.5E 60
050600z 15,1N 143,1E 60
051200z 15,4N 142,4E 60
051BOOZ lD,l N 141.6E 65

OOOOOOZ lL, CIN 140.6E 70
ob060CZ 17.5N z39.6E 75
0Di20Gz 1L,3N 13B.3E 80
00 ICIOCZ 19.2N 137,0E 90

00
60

la o
3a .5

15,3N 1+1, it
16,1N 140,9E
15,8N 140,4k
16,8N 1.59,1E

75
65
7U
75

94
112
192
186

99
;:

57

5
-lo
-lo
-15

17.5N 13S.2E 90
18.4N 136.lE 80
18. ON 137.4E !35
19. iN 136.lE 90

202
244
311
294

-15
-40
-40

19,9N 135. oE 100
20. ?N 134.7E 95
20.3N 134. oE IOU
21. ON 132.3E 105

12 .5
.5

1; -5
25 -10

18,8N 137,0E
20,0N 135,7E
20,7N 134,4E
21,7N 132,96

-25
.30
-30
.20

20.8N 133.lE 90
22.2N 131.9E 100
23. ON 130,3E i05
23.9N 128. OE 105

176
a43
123
104

-25
-lo

0

22,7N 129.3E 105
24,3N 127.8E s05
z5,0N 126.2E 105
25,7N 124.3E 100

80
90
95

100

222 10
185 15
i79 ~?
166 255

-5 25.3N 125.7E 110 66 15 27,1JN 121.9E 100
20 25.9N 125,3E 120 97 30 27.7N l?l.3E 105
20 26.6N 124,9E 115 152 25 2a,llN 122.lE 95
10 27.8N 125.5E 100 283 25 --, - ---, - --

07000Fz 2b,0N i35,8E 105 20,0N 135,6E 95 11 -10 23,2N 130,2k 110
070600z 2L,8N 134,6E i20 20,7N 13?,5E 120 0 23,7N 129,7E 130
c7120cz 2L,6N 133,4E 125 21,5N 133, ?E 130 1: 5 24,3N 128,5t 125
07i800z 2L,4N 132.2E 120 22,3N Y3i!,3E 120 8 0 25,3N 12a,3E llU

50
6

39
113

166
205

62
45

1::
60
.-

.-

.-

.-

160 4P
195 60
302 79-- --
.- .-
-- .-
-- .-
-- . .
-- .-
.- --
-. .-
-. . .
. . -.
. - .’-
-. .-

obOOorz 23.lN i31.lE 115
0b060t#z 2z,.6N i29.8E 110
0L120CZ 23,7N 126.2E 105
0E181)Fz 23,9N 126,9E 100

23,3N 13U,9E 115
23,9N 12?,7E 110
23,9N i28,3E lio
23,9N 121,0E 105

24,1N 125,6E lDO
24,3N 12~,5E 95
Z4,8N 12+, PE 95
25, ?M 121, ?E 90

16 0
19

a ;
55

26,9N 126,3E 100
27,7N 125,8E 100
25,8N 123,2E jQO
25,2tJ 122,1E 9!J

5
10
10
15

30.6N 125,5E
3i.9i4 125,4E
27.9N 119.7E
------- .-

90
90
60
--

454
523
17.5

. .

30
45
35
. .

-., .
... .
-., .
-.. .

. . . ..

.. -o-

-.-.-

---.-

-.
.-
-.
-.

090Cofz 24,2N $25.6E 95
05060Pz 2G.5N i24,4E 90
0$120cz 2A,8N 122,9E 90
09i80cz 2&, aN 121.4F 75

25,6N 120,86 90
25,9N 120,5E 85
26,4N 118.4E 80
--, - . . . . . -.

305
1: 5

5
26 1;

------- .-
----- .-o -

--, -- .-<-

----- ----

--
--
--
-.

. .

.-
--
--

. .
-.
--
.-

-.4.

-., .

.-, .

-.o -

---.-
--. ,-
--- .-
---.-

. .
-.46

55 -..-
liIOn OCZ 25,1N 119.8E 60 25,3N 11Y,8E 65
1b060cz 25.4N 118.7E 45 25,4N n?, !lE 50
10 I2OOZ 25,7N 117,6E 25 25,3N 117,4E 35

12 5
16 5
26 10

-., . . . . .. . .
... . . . . .. --
... . . . . .. -.

.-

.-

.-
----- .-. .
------- .-
----- ----

--
. .
. .

--
.-
.-

.-
-.
-.

-., .
--, --.,,-

-----
-----
-.-.-

-.
-.
. .

TYPHC!O!IS HHILE ill NO OVER 35KTS
HAQNING 24-HR 48-hR 72. HR

AVERAGE FLRECAS7 ERROR 15NM 112NM 243NH 276N*
AVERAOE R]QHT ANGLE ERROR 10’4M 67Nt4 129NM 119N*
AVERAGE NAGNITUDE Or i+l No ERROR 5KTS 14KTS 19KTS 20Kr S
AVER&GE BIAS OF uINO ERROR 2KTS 2KTS IKTS .IKTS
NLMPER OF FoRECASTS 27 26 22 18

ALL FORECASTS
HA RNING 24-HR 48-uR

15NM I1lNH 240NM
10NM 67Nfl 130NH

4K7S 15KTS 20KTS
2KTS 4KTS 2KTS

31 27’ 23

72-HR
27BNH
126NH

23KtS
3KTS

19

II

79



TYPHOON FRAN

12002 03 st=p rO 12802 13 SEP

~A2NING 2+ HOU.4 FORECAST 48 H@R FORECAST 72 HOUR FoQECAST

DOSIT
ERRORS EReof?S

dlvo
ERRORS

D:: wr~o POSIT
ERRORS

liI$K) OsT MIND POSIT MIND OST $I]ND Posrr
9,5N 15U,2E 25

HINO DST t6[~D
o 10, ON 145,0E 4* 144

9.6$J i4V, PE
O 11. ON 139.7E 60 295 10 12.5N 13s.7E BD 473

67 .5 IO, IN i~4,2E 4e 142 0 11. DN 1S9.2E 60 313 5 12.6N L33.7E 80 460 -10

BEST TRACK

Pos [ T i41>o
Q3120Cz 9.iN 150 ,7E 25
0:180GZ 5.3N 150,1E 30 25

30
35
35
40

45

z:
55

65
65
70
80

O.SOOo FZ !,.5N 149,5E 30 9,3N 149,3E
04060CZ Y.9N 148,4E 35 9,7N 14~,4E
Q4120Cz I[!.5N 147,4E 40 10,2N 141, *E
04i Elo Oz ll,lN L46.4E 40 10,9Y 146,7E

17 0 9,7N 1*5,8E 45 139 0 io.5N 141.9E 65 323 5
0 1D,7V 144,7E 5a 132

]: .5 12,29 144,3E 50 106
5 12.7N 140.7E 70 263 5
0 14.5N 14i.lE 70 242 .5

21 0 12,7N 143,4k 65 129 10 15. ON 140.lE 75 273 ’15

30 Q 13.8N 140.8k ?$ l~a 10 15.4N L37.lE 85 277 -25
21 5 15,7N 140,2E 75 8S 10 18.3N 136.5E 90 172 -35
29 5 17,9N 141,9k 75 143

6
0 20.9N 1S9.lE 85 313 -45

0 1B,3N i39,1E 75 78 -15 21.6N 135.5E 85 104 -45

17 5 19,4N 13a, <E S5 113 -25 22.4M 135-SE 95 22? ’35
26 0 20,6N 137,1E 85 lla .40 24.lN 1S4.2E 95 194 -35
29 -5 22,7N 135,1F 9* 122 -aO 26.7!4 1S2.4E 100 1S1 -30
13 -10 24,0N 133,7E 10b 150 -30 27.8N 13Z. OE 110 200 -i5

21 -25 24,2w 131.6E 105 90 -25 27.7N 129. SE 110 110 -10
6 0 23,6* 129,6E 15e 60 20 27. ON 127.4E 130
6

7s 15
0 24,7N 12S.6E i35 5 28.5N 127.2E 115 111

8 5 25,5N 127,7E 136 % 5 29.4N 127.4E 110 115 ;

11.6N i37, iE 00 503 -SC
14. iN 136,4E 85 408 -40
16.4N 137,5E 85 370 -45
t7,4N 136,9E 85 377 -45

16,7N 133,3E 100 374 -3P
20,2N 133. oE 100 240 -3o
24. IN 136,8E 90 365 -40
24, sN L32,7E 90 183 -35

25.3N 133.9E 95 267 -25
27.lN 133. oE 90 226 -25
29.9N 132.2E 90 236 -20
31.7t4 133. oE 100 306 -5

050000z l:, ON 145.4E
0b0600z i7,9N 144.6E
0512002 13.9N 143,8E
05180CZ i4, tJN 142.9E

45 11,5N
4S 12,7N
50 13,9N
55 14,8!4

$4!’,4E

74?,3E
14?,3E
143, !3E

ODOOOGz 15,9N 141.8E
0S060CZ 17,1N 140.7E
061200z 1L,2N 139,4E
00180CZ lk,lN 138,0E

60 L5,7v
65 16,7N
75 L7,9N
90 19,2N

142, CE
140,9E
139, *E
13g,2E

31,4!4 130.7E 100 176 0
31. ON 128.2E 110 119 15
33.3N 131. oE 60 232 -10
34. YN 1S2.9E 60 327 -25

07000cz 20. ON 1.36,5E 110 20,2N 13e,qE 85
07060CZ 211, RN 135,0E 125 20,7t4 13~, nE 125
071200z 2z,3N 133,5E 130 21,3N 13x,6E :30
07180Cz 21, QN i32,2E 130 21,8M 132,1E 135

ObOOOCZ 22.7N i31,4E 130 22,4N 131,4E 135
0b0600Z 23.6N 130,7E 130 23,5*1 i30,7E 130
0ti120cz 26.5N 130,1E 130 24,4?J 130,3E 125
Ob180Cz 25.3N 129,5E 125 25,3N 129,5E 120

090000z 2L ,ON 129,0E 120 26,3N i28,0E 120
09060CZ 20,6N $28,0E 115 26,6N 12?,9E 120
09i200z 27.3N 128.6E iiO ?7,3N 125, PE 115
oYi BOOz 2LI,0N 126,9F 105 27,9N f2q,9E 110

lIJOOOOZ 2k,8N 129,1E 100 28,’IN 12?,0E 105
IU0600Z 2$,3N 129.4E 95 29,5N 12?,3E 100
lui200z 29.6N 129.6E 90 29,.5N 129,7E IOV
iO160CZ 25, aN A29.6E 85 29,9N 129,5E 95

11 OOOOZ 29,9N 129,4E 65 30. ON i2?,4E 9Q
1106OOZ 2$, aN 129.2E 85 30,0N 129,4E B5
11120Gz 2b,8N 129.05 85 29,9N 12Y,2E 75
11180CZ 3L,0N 128.6E 80 29,9N 12?,7E 70

1200002 3G,4N 128.6E 75 30,2N i2”, ~E 65
120600z 31,0N 12a,8E 70 30,9N i2”,7E 65
1212002 31.8N 129,3E 65 31,6N 129,4E 65
12180Pz 33,3N i3@,0E 60 33.2N 13U,3E 50

130000Z 35, iN 131,3E 45 34,8N 131,1E 45
130600z 37. ON 132,8E 40 37,0N i32,6E 40
1S120CZ 39. ON i34,4E 35 38,6N 13?,5E 35

18 5 25, 9N 128,6E 130 22 10 30.3N 130.2E 11O 106 10
6 0 27,4N 178,8E 120 48 5 3i,7N 1317.5E 90 154 -5

12 .5 28,2N 128,9E 116 54 0 32.5N 131. oE
O .5 29,2N 12.S, OE 183 86 0 33.8N 129.9E

35,21N IS5.8E
3b.4t4 135.5E
37,2!4 136.8E
3S. SN 135.8E

60 q77 -25
50 504 -35
45 588 -4o
55 634 -25

75
B5

187 -15
239 0

19 0 30,4N 127,4E lit 130 10 34,8N 130.lE
o 5 29,7N 128,9E 105 35 10 34.9N 131.7E
o 5 30,6N 129,0E iOC 67 10 35.5N 132.5E
6 5 31,4N i29. oE 100 100 15 36.2N 133. @E

295 10 4fl.2N 137.lE 55 716 -2o
33o -5 39,6N 139.lE 4S 717 -25
303 -10 40. ?N 139.lE 45 6a9 .2o
431 -10 40.6t6 i39.3E 40 622 -20

05
13 5
13 20

8 10

32,6N 129,7E
33,2N 130,9E
34,2N 131,9E
33,2N i30,8E

95
75
75
75

!62 10
221 .10
301 .10
221 -5

37. iN 134.2E
37.5N 135.lE
38.6N 136.9E
37.5N 13.5.5E

487 .10
497 .10
550 .5
367 -15

41, SN i41,5E
41,5N i42.5E
42.4N 145. IE
-.. * .. -,-

40 611 .5
;; ;:; .5

0
. . -- .-

. . -- -.
-. . . -.
-. .- --
. . . . --

. . .- --

. . . . .-
-, -- --
-* .- .-

-. .- .-
-. -. .-
-. -- .-

t
t
t
4

65
16 0
12 -10
32 -10

31,7N 129,56
31,4N 129,4E
30,8N i29,4E
30,7N 129,3E

65

2
45

90 .10
39 .10
60 -15

159 .i5

35.9N 132. OE
35.7N i3L,8E
32. ON 130. OE
---------

15
15
15
.-

59 0
91 5

470 0
.- . .

4
4

-., , -----
--, * -.-, -
--, * -----
---- -----

31,0N 128,9E
32,7N 128,9E
33,9N 130,9E
... . . . . . .

z73 O
320
34a l;

. . .-

20 -10.
8 .5
50

16 .10

45
45
45
--

------- .-
--, ---- ..
------- .-
------- .-

..

..

..
>-

-. . .
-. -.
-- -.
-- . .

-., . -----
-., . . . . ..
-., . -----
-., . . . . ..
-., * -----
--, . -----
---- -----

-., - . . . ..
--, . . . . ..
-., - -. .,.

-.
-.
-.

.- --

. . .-

. . .-
--, - .--.-
--p- -----
---- -.-.-

.. -- -.

.- .- -.

.- . . -.

TyPH30”s HHILE HIND OVER 35KTS
MA F!NING 24-HR 4s. HR

ALL FORSCASTS
72. tiR lt~RNING 24-HR 4B-NR

AVERAGE FLRECAST ERROR 14$+H 130NM 258NH 422N*
AVERACE RIGHT ANGLE ERROR 8VN 66NM 109NH 212N9

l:~; 130NH 25SNN
66NH 109NH

AVER&GE HA GNJTUDE OF VIND ERROR 5KTS llKTS 14KTS 23K1S 4KTS IIKTS $4KTS
AVERAGE BIAS OF HIND ERROR ‘IKTS .3K1s -9KTS -21K7S -iKTS -3KTS ‘9KTS
NbHBEFl OF FoRECASTS 38 37 33 29 41

,ti!{

7z-HR
422NM
212NH

23K1S
‘21KTS

29

%

TYPNOON MOPE
06002 14 sEp 10 laOOZ 17 SEP

BEST TRACK ~AQNING 24 HOuR FoREGAS? 4B i40UR foRECAST 72 HOUR rORECAST

POSIT
ERRORS

HIND Poslr
ERRoRS

d]NO oST MINO POSJT
ERRoRS

UINO DST h’INO POSIT I+]ND 0S7 NINo
ERRoRS

i4060Cz 19,4N 154,5E 40 18,5N 15?, @E 45 6i
?0s[1 IIINO 0S7 HINO

5 19,8N 151,7E 65 239 5 2i.8N x49.lE 75 419 15 ‘--- -----
i4i200z 21,3N 154.5E 45 20,2N 7.54,6E 45 S O 2?,7N 154,4E 65 214 0 25.lN 152.2E 75 350
itti80Pz 2i,3N 154,1E 50 20,9N i5f,8E 55 46 5 23.5N 154,0E 75 261 5 25.7N 15%.4E 60 375

. .
-,
. .
. .
. .
-.
-.
-.
--
-.
-.
. .

---
. .
.-
. .
.-
. .
. .
.-
.-
--
--
-.

.-

.-

.-

.-

.-

.-
--
.-
.-
.-
.-
--

20 ---- ---, -
30 -... -----

25 --, . -----
. . --, . -----
-. ---- -----
-. . . . . .....

.- ---- -----

. . . . . . ..- .-

. . . . . . . . . . .
-. --, . -. -,-

. . ---- .. -,-

15000Ez 22.4N 153.5E 5S 22, iN 15f,4E
i5060CZ 23.7N 152,7E 60 23,2N 15~,85
i5i20Cz 25.3N 151,7E 6S 24,7N 15Z,2E
1518ooz 2t,3N 150,3E 70 25,9N 151,8E

1000OCZ 2T,7N 149.2E 65 27.6N 149,0E
1006OOZ 2E,9N 148.7E 60 29,0N 14e,0E
%0i200z 29,9N 148.4E 55 29,8N 14?,4E
Ie1800z 31,4N 148.4E 50 30,9N 14?,1E

17000cz 33,4N 149,1E 45 33.2N 148.7E

55 19 0
60 34 0
65 45
65 84 .:

25,3N
27,.5N
29,3N
30,3N

15i,5E
150, BE
150,2E
150,1E

65
70
70
70

189 0
126 10
100. 15
109 20

29.2N 150.2E
------- .-
---------
------- .-

70
.-
-.
.-

257
-.
-.
.-

70 12 5
70 39 10
70 6 15
65 34 15

32,0N
... .
... .
... -

146,8E
. . ..-
. . ..-
. . . . .

70
-.
-.
-.

f43 25 ------- ..
---- . . ..-
--.- -----
------- .-

--
-.
--
--

-.
. .
-.
. .

. . .-

. . .-

. . .-
50 23 5 -., . . . ..- .- . . -- ------- .- --

TYPH$oys UH[LE H[t+o OVER 35KTS ALL FORECASTS
HA QN!NG 24. HR 48-HR 72. ~R WARNING 24-HP 4fI-HR 72-HR

AVERAGE F( RECAST ERROR 34vM i73NH 35oNM ONH 34NH 173NM 350NN oNM
AVERAGE RliAHT ANGLE ERROR 2(JWH 77vm 82NM oNY zONM 77NH 82NM
AVERAGE H4G!1TUOE OF NINo ERROR

oNN
51ETS luKTS 23KTS OUTS 5KTS IOKTS 23KTS OUTS

AVERAGE BIAS or ulrAD ERRQQ 51(TS 10KTS 23KTS OUTS 5KTS IOKTS 23KTS onrs
NLN4RE!4 OF FOREC4STS 12 m 40 12

i~”

so



TYPHOON lR[s

0600Z id SEP 10 0600z 21 SEP

.9EST TRACK ‘JAaNINQ 24 HOUR FORECAST 48 HOUR FoREcdST

Posh
ERRORS

HIND Posh
ERRORS

HIYD OST MIND POSIT HINO O;: h’l ND
ERRORS

i40600z 15,9N 118.9E 30 16. oN li!,5E 30 24
POSIT H[ND 0S1 N]No

O 15,7N 119,1E 35 0 16,5N 119,6E 35 12s -20
14120L!z i6.1 N 119,2E 30 15,9N ii?, iE 10 16,2N 119,7E 35 72 -5
14180CZ 10,3N %19,5E 30 15,9N $l?, SE 30 16,6N t19,9E 35

%?.3M 120.1 E 35 151 -20
9E .1O L7. ?N 120.2E 35 la6 -25

72 HoUQ FoITEChST
ERRORS

Posl T ti]NO DST HINo
lS, ON L19.9E 40 221 -25
i8.4N 120.5E 40 26? .25
19.17N 120.7E 40 290 -Jc

13 0
27 0

18
13 ;
40 .5
58 -lo

so
80

la o
60 0

46 0
25 0

ao
60

6D
a .5
60
60

0
1: 0

45
60

6 .5
00

150000z 16.5N 119,4E 30 16,6N n?, ?E 30
150600z 7.b,6N i19,0E 35 16,5N 11Y,2E 35
15i200z lt, EN 118,6E 40 16,8N 11V,3E 35
15180cz i7,2N llo. JE 45 17,0N 11?,3E 35

17,7N 120,2E
17,6N 119taE
17,6N 119,4E
i7,4N 119,3E

19,5N l16,3e
ZO, ON l17,1f=
IV*SN 117,4E
20,0N 117,3E

3s
35
40
40

60
65
65
65

70
7U
75
75

70

;;
65

4U
35
. .
-.

. .
-.

114 .15
101 .20
108 .15
147 .20

ls. afi 120.7E
la.7N 120.3E
18.9N 119.5E
18.2N 119.2E

35
40
●5
45

227 -25 20,0N 122.06 40
234 -25 1’J.9N 121.5E 45
210 ’20 19.4N 119.4E 50
220 -25 19.0?4 119. oE 50

108 -5 23,9v 115,1E 40
163 ‘1O 24, oN 117,0E 60
162 -15 2S. ?V 116,6E 60
187 -15 23, ?N li7.2E 50

376 -30
376 -30
293 -25
315 -25

212 -35
318 -15
316 -10
370 -20

S9L c
362 P

. . . .

. . . .

. . . .

.- --
-- --
. . . .

-. . .
. . . .
. . .-
. . . .

.- .-

. . --

lbOOoOZ 17,7N IiS.,2!E50 i7,8N 118,iE 50
16060cz iP,iN iia.iE 55 1S,2N !1!3,0E 55
161200z iL,4N 117.7E 55 1EI,5N n?, OE 55
iolaOOz 16,7N 117.lE 60 18, aN 117,9E 60

33 0
70 0
ea o
98 -5

21.6N 115, 4E
22. ON llb.9E
21. aN llb,8E
21.9N 116.8E

65
65
60
60

263 -1S 17,4N 105. IE 60
200 -15 24,64 li5, uE 45

170000z i9, iN 116.7E 60 1B,5Nll~,ZE 60
170600z19,2N116.2E 65 19,6N 11?,3E 65
171200z i4’,4N 115,9E 65 19,5N ll~,9E 65
i7i800z i9,6N 115,6E 70 19,6N 113,5E 70

lb OOOOz 19,8N 115,3,5 70 i908N. ilb,7E 70
160600z 2~.l N 114,8E 75 20,0N n!, QE 70
ibi20cz 2[.4N 114.3E 75 20,3N 11!,3E 75
16iiEOPZ 2u.7N 113,7E 75 20,6N li:,7E 75

13,5N 115,0E
21,2N 115,2E
20,4N 114, LE
2fl,7N l14,0k

377
69 -g
11 0
17 0

60
60
65
70

110
145

-5 -., . ----- -.
0 ---- ----- --

15 ---- ----- -.
25 --, . ----- -*
-. .-, . ---, - -.
. . ... . ----- . .

-. --. * ----- --
-. --. , ---, - . .
. . --, . ----- -.
-. --, . ----- -.

. . -., . ----- -.

. . -.. . ----- -.

20,5N 114,0E
21,0N 114,1E
Z2,2N 113,0E
21,9N 111,2E

6a .5
112 .5

99 0
so -5

22. ON 113.7E
22.5tA 114. OE
-- #-- ----
.- $---- .-

75
70
--
--

176
221

-.
--

--
.-
--
--

--
-.

19000cz 21. ON 112,9E 75 20.9N n?, OE 75
190600z 2i.2N 112,1E 75 2i,3N 11Z,3E 73
i91200z 21,3N 111,5E 70 21,3N li1,6E 75
191aOCZ 21,3N ili.lE 70 21(4N llI,lE 70

22,4N 11o,7E
22,7N 11o,4E

60 -20
7a .IO
. . .-
.- . .

----- --m-

.- <.-.. ,-

----- .-. .

. .. ---- ,-

-.
.-
.-
.-

-., . . . . ..
... . . . . ..

20000CZ 21,4N 110.6E 60 21,4N ilu,7E 55
200600z 2i,4N 11o.2E 45 2i,4N 110, ?E 45

... . . . . ..
--, - .. -,.

.- . .

. . . .
------- ..
------- ,-

--

TyP”~o”s HH]~E H[N~ O“E~ 35~15
‘A?NING 24-HR 4a-HR 72.14R

AVERAGE fuREC1S7 ERROR 16’4M
AVERAGE RIGHT ANGLE ERROR 10’4H
AVERAGE MAGNITUDE OF MIND ERROR IK7S
AVERAGE BIAS OF 161ND FUROR .IUTS
NLMHER OF FORECASTS 21

ALL rORECASTS
i4ARNl NG 24. tER 4a-uR 7Z-HR

17NN 91NI! 182NH 316UH
ilNM !2aNN 105NH z02Nli

II(TS 7KTS i6KTS 2iK7S
.lKTS -7KTS -i2KTs -ZiKTS
25 21 17 13

91NU ia2NM 316NM
58NM i05NM 202NM

7KTS 16KTS 21K7S
.7KTS -12KTS -21KTS
21 17 la

TYPHOON JOAN

1200Z 19 SEP TO 0600Z 24 SEP

BEST TRACK .4AQf41NG Z4 HOUR FoRECAST 48 NOUR FORECAST 72 HOUR FOQECASt
ERRORS

POSIT 141ND
ERRoRS

POSIT
ERRDRS

d]ND oST HINO POSIT
ERRORS

UIND DST NINO POSIT
19i20CZ II .5N 152,3E 30 la,lk 15z,l!E 30 29

MIND !JST MIND POSIT MIvO DST 611NB
O 22,1N 152,2E 45

19180Gz 19>3N 152,3E 35 19,0N 152,5E 30
45 ‘5 26.3N 149.8E 55 136 -15 30. ON 146.9E 60 3a2 -9

21 .5 23,0N 151,9E 45 28 -10 27.2N 149.2E 55 la8 -15 30. flN 146.3E 60 439 .5

20000CZ 2G,4N 152,2E 40 20,0N 151,7E 35 37 .5 23,7N 150,5E
20060f Z 21. SN 152,0E 45 20,9N 151,5E 35 61 .10 24,5N 150,1E
20120CZ 2: ,7N 151,7E 50 23, iN 151,9E 40 25 .10 2S,9N 151.lE
21ii BoPz 23.3N 151.5E 55 24, $N 151,7E 40 96 -15 30,5N 150,6E

45 50 -15
50 77 -15
50 247 -2o
50 319 -20

75 132 10
75 2ia 10
75 107 10
80 140 15

45 102 -20
45 104 .20
40 96 -25
40 131 -25

40 179 .20
35 272 -25
-. .-. .
-. . . .-

-. .- .-
-.. . .-

27.7N 147.8E
28.3N 147. OE
34.2N 152.8E
35.lN 153.3E

32,7N 156.3!5
33.8N 157.6E
32. IN 154.6E
32,5N 154.5E

55 263 -10
55 323 -LO
55 425 -iO
55 426 -10

65 234 0
65 25S
70 109 :
75 152 10

31,3N 145.6E
31, aN 145. aE
36, aN 15a.5E
37. ON 159.2E

34.9N i63. aE
35,5N 166.2E
. ------ ,-
---- ---, -

------- .-
------- .-
---- -. .,-
---- -.-o-

--, . -----
. . . . . . . .-
... . .. -o-
-., . -----

-.. . -. -,-
---- -----

60 494 .5
60 505 -5
60 37o -5
50 293 -15

21 OI3OCZ 23.0N 151.4E
2106OGZ 24,3N 151.5E
21120CZ 24. aN 15i.7E
21180[2 25.3N 152,0E

60 23,9N 151,7E
65 25,4N 151,5E
70 25, iN 151,5E
70 25, sN 151,5E

55
60
65
70

17 -5
66 -5
21 -5
40 0

28,1N
30,0N
28,2N
28,9N

152,2E
152,0E
15; ,aE
15z,6E

55 212 .5
55 204 .5
-. .- .-
..

-.
..
..
..

..

..
--
-.

..

..

.- .-

. . .-

.- .-

.- .-

.- . .

.- .-
-. . .
. . -.
-- .-
.- . .
.- . .

22000@z 25.9N 152,3E
2L0600z 2{.4N 152,7E
22120CZ 27.1 N 153,4E
221SOCZ 2e. oN 154,1F

65 26,5N 151,9E
65 27,3N 15Z, IE
65 .26,9M i5+, iE
65 27,4N t5s,9E

60
55
50
50

42 .5
63 -10
20 .15
39 -15

30,0N
30,7N
20,3N
30,1N

15,T, z+
153,6E
156,3E
157,5E

33.4N 157. OE
33. aN 157.8E
. ------ .-
-------- .-

------- #.
----- .-. .
----- .-. .
----- .-e -

----- .-<-
------- ,-

40 140 -20
40 272 -20
------
-- . . -.

.-. . -.

.- .- -.

.- -- . .
.- -- . .

-- -- -.
-- -- . .

2300002 2$,0N 154, aE
2.$0600z 2%.9N 155,4E
23120Pz 3u,9N 156.2E
23180cz 3k,3N 157.5E

65 2a,9N 154,9E
65 29,6N 15:,0E
65 30,5M i56,4E
65 31, zN 151,5E

159,4E
160, aE
. . . . .
. . . . .

50
45
45
40

8 -15
36 -2o
26 -2o
66 -25

31,5N
32,2N
... .
-- ,.

24090f Z 3,4,5M 159.5E 60 33,7k 15g,7E
24060cz 3.,6N 162,2E 60 35,0N 160, PE

35
35

62 .25
143 .25

--, .
.-, .

. . . ..
-.. ,.

lYPHYONS XH[LE U]No ovER 3iKTs
MA?N[NG 24-HR 4a-HR 72. MR

AVERAGE FL RECA.S FRROR 47VH 140N!4 244NM 36.SNM
AVERAGE RIGHT ANGLE EI?ltOR 25MM i02Nq 156MH 291NH
AVERAGE H. QNITUDE OF MIND ERROR IZKTS 17KTS IOK7S 6RTS
A\ FRAGE O]AS OF uIVO ERROR ‘lzKTS ‘11K7S -aKTS -6KTS
NIJMIIEF OF fORECASIS 19 16 12 ‘s

ALL FORECASTS
WARNING 24-HR 4a-HR 72-Hp

4bNf4 140Ntl 244NU 363NM
25NM I02NH i56Nfl 29iNM
12K7S 17KTS 10KTS 6KTS

-;; KTS. -I1KTS -SKTS -6KTS

;?;



TYPHOON LoU~SE

00002 30 OCT to 12002 D? NOV

BEST TRACK NARNING 24 HOuR roRECAST 48 HOUR FDREcAST
ERRORS ERRORS

72 IS~UR FoRECAST
ERRORS

uST MIND POSJT i6r ND 0S7 HIND POSIT
ERRORS

HINo 0S1 MIND POSIT HJNO 0S1 kIIND
18 0 12,2N 146,2E 40 145 0 13.6N 143.3E 55 249
25 ●5 11,6N 146,0E 40 164 .5

.5 15. IN 1S9,5E 70 323 -35
i3.lN 143.2E 50 292 -1S $4.6)4 139,4E 60 353 -60

2? O 11,6N 144,7E 40 156 *1O i3. ON 141.8E 50 280 -25 i4. SN L37,8E 60 329 -75
17 .5 I0,5N 141,3E 40 45 -15 ii.9N i3b. OE 50 43 -40 $4,2N 132.6E 60 104 -80

POSIT HIND POSIT dIND
300000z lt, ON i4s, fJE 25 10,3M 14 E,.5E 25
sD0600z 5,8N 14E.2E 30 9,5N 14~,5E 25
3012002 9,7N t47.3E 30 10,1N i47,5E 30
3018002 ?.8N 146.IF 35 9.6N 14?,9E 30

310000z 10,2N ;44,6E 40 9,9N 14~,9E 40
3.106OOZ1~.6N143.4E 45 10,7N14?,6E 45
311200211,ON 142,1E 50 10,7N142,2E 50
311800211,2N141,0E 55 11,2N140,8E 55

i9 O 10,8N 140,5E 50 47 -10 12.4N 136. SE 60 se -45
13 0 12,2N 13S,9E 59 62 -10 13.9N 135.lE 65 109 -55
i9 O 11,9N a37,3E 65 30 ~10 13.lN 133.4E 70 76 -b5
12 0 12,0N 135,8E 70 25 -20 13.2N 131.8E 75 88 -65

14,2N 131. sE 70
;5,9N 131,7E 75
14,0N 130,1E 75
14,6N 12E.5E 80

t5. SN z28.3E 100
i4,9N 125.9E 110
15. ?N 125.2E t10
$5. ?N la3q9E 115

18,1N i2ii7E 120
20.3N z21{.8E t3D
24,7N 123. s.E 120
29, SN 125.2E 130

25,.5N 127.7E $20
25,2N 127.7E 110
25.7N x28,2E 11O
25, =SN 12S.7E 100

139 -?0
202 -65
179 -65
160 -60

O1OOOOZ 11.2N 139, SE 60 11,5N 13?,5E 60
o1O6OOZ 11,2N 138,6E 65 11,3N 13?,5E 65
0112002 11,4N 137,3E 75 11.5N 137,4E 65
Oil EOOZ 11,7N 136. IE 90 11,5N 13?,2E 90

020000z 12,2N $34.8E 105 lZ,lN 13~, PE 95
0206002 l’t. EIN 133.6E 120 12,7N 13!,6E 110
0212002 1S,6N 132,2E 135 13,7N 132,1E 115
OitlBOGZ 14.3N 130.8E 140 14,3N 131,1E 135

0300002 14,9N 129.5E i40 15,2N 129,3E a40 21 0
03060Gz 15.7N 126,2E 140 15,7N 12?, SE 135 6 .5
03’12002 16,3N 1Z7.4E 140 16.4fl 127,2E 135 13 .5
0318002 10.8N 126.9E 140 17,0N 129,6E 135 21 -5

25 0
80
8 .10

13 0

12,7N 134,9E 80
12,1N 134,0E 85
12,5N J33,2E 85
12,4N 131,76 120

30 -25
48 .35
8s .50

125 .20

14. IN 131.lE
13.4N 12B, aE
14. ON 129. oE
13.7N i27.4E

90 104 -50
95 166 -45
95 165 -45

125 187 -15

151 ..40
198 -25
222 -20
309 -10

13,6N 129,5E 125
14, 7N s28.6E 130
16,7N 126,5E 135
17,2N 125,8E 150

78 -15
64 .10
57 .5
67 10

t5. JN 125.5E
17.2N 124.7E
20.4N i22.7E
21.lN 122,8E

1s0 13s -10
135 131 0
130 256
i45 258 2;

352
331 1:
274 10
238 25

6 -10
6 -10
8 -2o

17 .5

18,3N 124,3E 145
18,5N 124,8E 130
19,4N &23,5E :3o
19,8N 123,9E 125

22. ON 12S,2E 135 248 15
21.7N 124,5E 125 173 iO
22.8N L24. s.E 125 227 15
22.4N124.3E115 272 10

L49 5
116 -5
199 0
105 0

15s 20
220 a5
291 ?0
39a 15

23.7N 127.7E 100
27.4N 135,9E 90
2S.6N 143.5E
---- ---, -

040000z 17*3N 126,7E 140 17,2N 12S,5E 135
040600Z ItI,lN 126.8E 135 17,9N 12?,8E 135
04;200z i9,0N 127,0E 130 19,2N 127,1E 135
041600z 19,8N $27,2E i25 20,0f/ f27,3E 130

0500002 2u.6N 127.4E 120 20.7N 127,3E 125

13 -5 10,9N 125.2E 125 160 5
12 0 20,5N 127, iE 120 66 5
13’ 5 22,5N 129,8E 120 08 10
13 5 23,9N 129,0E 120 25 15

6 5 23,4N 127,9E 105 149 5

20. !3N 125,2E 115
24.lN 130.3E 105
25.7N 135,4E 100
28.4N 133.2E 100

373
132
151
109

15
10
10
15

15
20
30
-.

635 30
2?9 35
151 35

-- . .

-- .-
.- . .
.- . .
-- .-

.- .-
-- .-
-- .-
-- .-

. . .-

. . --

. . .-

-.
. .
-.
-.
. .
. .
-.
. .
. .
. .
. .
. .

27.3N 130.8E 85
29.lN 133.lE 75
30. ON 134.3E 75
-- .--..,-. .

377
358
431

-.

---- -----
--. * -----
--, * -----
--. * -----
-.. * ---, -
--, * ---, -
-*, * -----
--0? ---, -

--, , ---, -
---- -----
-.. . -----

u50600i 2z:5N 127,6E 115 21.5N 127i5E 120
U5i200Z 22,5N i28,2E 110 22,4N i27, SE 120
u51800z 23,5N 129.lE 105 23,7N 129,1E 115

0600002 24,6N 130.3E 100 24,5N 13u,5E 110 12 iO 28,7N 138,7E 90 i06 20
Ot.0600Z 25,9N i31.7E 95 25,9N i31,5E iiO 11 15 30,7N 139,0E 90 42 35
06i200z 27,4N 133,3E 90 27,2N i3?,2E 100 is 10 32,6N 142,0E a5 100 40
06i60Cz 26,9N i35.2E .S5 28,7!4 13A,6E 85

070000z $3C. oN 137.35 70 30,2% 137,0E 70
070600z 31J.6N i39.8E 55 30,9N i4D, ?E ::
0?1200z 3i,0N i42,6E 45 3i,4M 14?,3E

5 25i ON i2S,8E 100 i65
2: 10 26,0N 129,5E 100 219 i;
12 10 28,0N 132,6E 95 147 10

-- +---- .. . . .
------- ,-. .
.-, ---- ,-. .
-., ---- >---

.-

.-
-.
. .

. .
-.

34 0 --, - --*, -

20 ---- --., -
27 i: --, - ---,.
43 15 --, - ---, -

. . . . .-

. . ., e-

. . . . .-

-. ., .-

-.
.-, ---- .. . .
--, -.. . .. . .
------- ,.. -

. .

. .

. .
. .
-.
. .

TYPH30NS ‘4HILE HINO OVER 35KTS
MA?NING 24.HR 4B. HR 72. IIR

AVERAGE FORECAST ERROR 15NN 102NH 203NN 260NH
AVERAGE RI(2PT ANGLE ERROR lIYN 69NN ii2NH 139N14
AVERAGE HAONITUOE OF HIND ERROR 6KTS :4KTS 25KTS 36KTS
AVERAGE IEIAS Or ill NO ERROR iKTS -21cTS -iiKTS ‘17K7S

ALL FORECASTS
MARNING 24-HR 48-MR 72-HR

i4NH 102NM 203NtI 240NH
i2NN 69Ntl ii2Nu 139NM

5KTS 14KTS 25KTS 36KTS
oKrs ‘2KTS ‘ilKTS -i7K7S !

35 .31 27 23NIJMBER O~-FORECASTS 3i 31 27 23
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TROPICAL CyCLONE 2~-?6

0800z 15 OC: TO ZOOOZ 17 OcT

BEST TRACK

POSIT klvo
1506CICZ 12. ON 59,6E S5
15120CZ lZ, ?N 58,9E 40
15180CZ 1:,3N 58,2E 45

lCOOQOZ li!,5N 57.4E 50
IC0600Z 12,5N 56.3E 50
loi20CZ 12,4N 55,6E 50
1U180CZ 12. ,4N 54.9E 50

17000Dz l?.l N 54.1 E 45
17060[z 12.3N 53.5E 40
17~20pZ I: .6N 53,2F 35
171800z Ii,9N 52,9E 30

4A RN I>YG 24 HOU74 PoPECAST 40 HOUR FoRECAST 72 HOUR FOQECAST
ERRORS

POSIT
ERRORS ERRORS

il,411 0S7 HIND Pos[r 14t MD 0S7 MIND Pas 1 T IIINO DST Ul$n Pos[t
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-., ..--,. . .
12,7V 56,7E 50
... .---,. --
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... - ---, - . .
13,4N 5.E,2E 45
... ----,- --
13,1N 5~,5E 35
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.-
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0

. .
0

... - . . . ..
14,0N 53,8E
-., - -- .,.
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ALL FORECASTS
HARMING 24-HR 4EI-HR 72-AIR

59NM i09NH 244NH ONM
40NM 99NH 230NH QMn

3KTS 4KTS 13KTS oK?S
iKTS lKTS i3KTS QK?S

AVERAGE FLRECAST ERROP
AVERAGE RIGHT ANGLE ERROR
AVERAGE M@GNITUDE OF U]ND EkROR
AbERAGE SIAS OF UIND ERRoR
NUt4i3ER OF FoRECASTS 6 4 -2 0

TROPICAL CYCLONE 30-76

0800Z 30 DEC TO 08UoZ 0~ .JAN

24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FOmECAST
ERRORS ERRORS ERRORS

P(zsl T N!NO 0S1 HIND POSIT U]NO DST MINo POSIT HI!40 Dsr HINO

aEST TRAcK 4A QNING

POSIT MIND POSIT 41VU
b,iN 90,9E 30 --, - ---, - -.

b,9N 9i,2E
9,5N 91,6E

10,2N 92, iE
I0,8N 92,5E

li,3N 92,9E
tl,7N 93.2E
17.3N 93,3E
i2.7N 93.4E

13,2N 93,7E
i3.4N 94.3E
13,3N 94.8E
IZ,5N 94.6E

ERRORS
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30000CZ
3L0600Z
3U120CZ
3olso@z

35 ... - .--, - . .
40 i0,2N 91,8E 35
45 -., - ---, - --
50 11,5N 91, ?E 35

.- . . . . .. -- .,. -- . . .- -., -, . . . .. -- -. . . -., , -----
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. .
-,
. .
. .
-.
-.
-.
. .
-.
-.
-.
. .

.- . . . . .. . . . -------- -- .-...,- ----- .
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-., * -----
0 i5.7N 93.8E 50 197 20 ‘-. * -----

31OOOOZ
Slohonz
31i200z
3118QOZ

55 ... - ..-,.
55 12,2N 9$,6E
50 ... - .--, .
45 14,0N 95,2E

.- . . -., . . . . .. -. .- -- ---- -.. ,- -. . . . . -*, . -----
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Olooocz
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011200Z
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40 -., - ---, -
35 i3,7N 95,7E
30 --, - ---, -
30 i5,0N 9?,5E

. .
40
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40

. . --
39 5
.- .-

149 10
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16,0N 94,9E
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020000Z
02060cz
0212002

lt.2N 93.9E
il.8N 92,9E
12’, ON 92. IE

25 ---- ---, -
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20 --, - ---, -
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ALL rORECAS7S
HARNING 24-HR 48-HR 72-HR

64NN IY4NH 209NH ONN
43NU I14Nli 147Ntl oNN

6K15 ill(TS 15KT5 OUTS
-IKTS 7KTS 15KTS OUTS

7 Y 3 0

4VERAGE F[ RECAST ERROR
AVERAGE RIGHT ANGLE ERROR
AVERAGE f4&GN1TUDE OF MIND ERROR
AVERAGE BjAS OF HINO ERR12N
‘41JMBER OF FORECASTS

84



6. CENTRAL NoRTH PACIFIC HURRICANE DATA

HURHICAhE 6ATE

12002 20 SEP TO 1200z DZ ocl

BEST TRACK 2ARNING 24 HOuR FoREC&ST 46 HOUR FORE CAST
ERRORS

0S7 hlNo
377 .10

72 HOUR FaQECAST

Posl T
ERRORS

UINO Pwslr U]VD ijST HIND Pos] T WIND
211BOOZ 12,9N 140,5E 30 12,7W 14U, ?E 30 17 0 13,9N 144,5E 35

ERRoRs
LIST WIND

ERRORS
IIMO oST WINO

30 575.35
POSIT HIND

14.8N 140,36 35
POSIT

i5. fIN 152.2EU~45 5

184 0
237
293 -i
10? -to

22000(Z 1J,4N 141. i?E 30 13,3!4 141,0E
220600z 13.6N 141,6E 30 13,,9N 141,3E
2Z120GZ i3.9N 142. OE JO i4,2N 142,9E
22180CZ 14, DN 142,0E 30 14,3N 14?,9E

2iiOO(IOz 1401N >41.9E 35 14,0N 141, RE
z3060tz 14,1N 14i.8E 35 14,0N i41, RE
2.$120CZ ld.2N 141.8E 40 14,2w 141,7E
23180CZ 14.3N 141.8E 45 14,2N 141,8E

30
30
30
35

13
21
50
19

8
6
6
6

21
30
0
0

12
6

12
6

0
0

13
0

a
8

2;

o
11
0
6

0
e
B
o

0
0
0
s

18
26
8
b

12

14,9N 145,0E
15,0N 145,8E
15,0N 146,8E
15,0N 143,5E

35
35
35
35

35
35
40
50

50
65
70
70

70
70
76
75

70
65
7U
75

75
75
75
75

65
65
65
60

55
55
45
35

35
35
3U
3U

30
..
-.
-.

-.

. .. ---- ,---
15. ON 150.lE 35
15. ON 151,2E 35
15.9N 146.7E 40

-- . .
469 .25
522 -25
276 -25

-., . .- .,-
i5. oN i54.3E
$5,0N 155.3E
16,4N 149,8E

15,5v i51. oE
15,5N 151. oE
15, E.N i51. oE
16.5N 146.5E

-- . .
66L -35
701 -35
3n4 -30

35
35
40

35 0
0
0

.5

14,0N 142,5E
14,0N 142,5E
14,2N 142,56
14,6N 142,7E

42 .10
.58-25
18 -2o
38 .15

14.7N 14b,7E 40 24o -30
14.7N 146.7E 40 223 -30
14.7N 14b.7E 45 205 -25
x5.8N 144.6E 55 112 -15

40
40
43

410 -30
390 -3P
36V -25
104 -25

91 -30
70 -20

191 -15
215 -15

35
40
40 55

5s
65
65
65

96 -15
77
24 -;
54 -15

240000z l~,4N 141,9E 45 14,6% t4~,2E
240600z ia.4N 142,0E 60 14,3N 142,5E
24120CZ 14.3N 142,2E 60 14,3N Y42,2E
241800z 14,1N 142,3E 6’3 14,1N 14Z,3E

40
60
6D
65

70
70
70
75

70
70
70
90

85

-5
0
0
0

15,0N 143,3k
15,0N 143,8E
14,5N 143,0E
14.5N 143,5E

67 .20
75 -5
21 0
19 0

59
35 :
54 0
96 -5

i5.6N 144.6E 55
i5.7N 145. OE 70
15. ON 145. OE 65
15i ON 145.5E 65

16.?+ 146.5E
i6.2N 146.3E
15,0N 148. OE
i5. oN 148.5E

162 -15 14,1v 149.oE
137 ’20 14,1N 146,0E
%67 -15 14,2N 147.5E
203 -10 14.lN 147,2E

25000Dz 14, xN 142,6E
25060CZ 14.lN 142,9E
251200z Ifl.2N 143.2E
251,4iTOZ 14,2N 143,6E

70 14,1N 142, @E
70 14,1N 14~,0E
70 14,2N 14~,4E
70 14.lM 14:,6E

14,1N 145,0E
14,1N 144,0E
14,2N 144,5E
14,1N t44,8E

14.lN 147. OE 70
14.lN 145,0E 65
14,2N 145.5E 65
14.lN 146,0E 70

281 -5
2E15-15
296 -15
335 -5

20000Cz 1A,3N 144,0E
2b060@z 14.6N 144,3E
20120DZ 15,1N 144,6E
20180CZ 15,7N i44,9E

70 14,3$+14!?,0E
70 14,6N 14:,3E
70 15,3N j4f,5E
81J15,7N Y4!,9E

14,5N 145,2E
15,2N 145,7E
16, SN 146,5E
16,9N 146,5E

o
0
0
10

90 .15
80 -20
64 -10
54 .5

14.6N 146.4E 70 215 -5
15.7N 147. oE 60 160 -15
17.2N 148.9E 65 12S -10
17. ON 149.lE 65 143 -5

64 0 17.9N 146,0E 65
132 0 20.5N 143.5E 65

0 19.9N 148,6E 60
L:: 5 19.9N 14 EI.6E 60

29 0 22.5N 153.5E 55
96 0 22.3N 152. oE 55
04 5 22. ON 156.3E 55

1G4 5 22.3N 156.5E 50

i4.7N 147.6E
i6,2N L48.3E
t6.9N 151.3E
17,08 152.2E

60
55
60
60

356 -5
328 -10
293
323 :

299 15
669 lo
237 5
251 5

260
161 1;
461 10
399 1P

27000Pz it,. ON 145,0E
27060Dz lC .4N 145.lE
27120cz 17. ON 145.4E
27180@z 17.5N i45+8E

85 15,9N 14$,1E
a5 16,5N 142, ?E
80 17, @N :43,4E
80 17,2N 14~,5E

17,3N 146,0E
18,3N 145,0E
18,5N 146,9E
18,6N 146,9E

17s o
415 0
198 0
25o 5

18. oN 151,0E
22.4N 140.5E
21. ON 150.5E
21,0N lSO.5E

25, oN 157. oE
24,9N 155. oE
23.3N 160.3E
24, oN 159.5E

6S
60
50
50

E5
85
90

75
75
75
70

65
65

E;

50
50
50
45

40
J5
3$

58 5
79

269 I:
282 5

2800002 11 .2N 146,6E
2b060CZ lt,7N 147,3E
20120CZ 19, iN 148.3E
2bL800z 15,4N 149,1E

n
o
0
0

45
45
45
40

278 10
287 15
313 0
287 a

290000z 2L,2N 150,0E 65 20, ?N i5’3,0E
2906013z 2i,lN 150.9E 65 21,2N 15U,8E
291200z 2i,9N 151,5E 60 21,7N 151,6E
291800z 2Z,4N 152,2E 55 22,4N 15Z,2E

70 5
75 5

160 0
164 -10

24.2N 157.2E 50
26. ON 157.5E 50
27.4N 157.7E 35
27.8N 157.3E 30

26, YN 161. oE
-., . -----
... . ..- .-
... . .--o-

40
. .

446 10
. . . .
. . --
.- --

. .

. .

2.boOorz
31J060~z
3u120cz
3b180r’z

22.8N
23.5N
2a.6N
24,9N

152.5E
152,6E
t52,3E
152,2E

152,2E
15z.2E
152.2E
152.4E

152.7E

50 22,9N 152,5E
50 23,5N :52,6E
45 24,6N 352,3E
45 25, oN 152,1E

25,6N 155,7E
25,5N 154,5E
20,2N 151J,5E
2S,8N 150,6E

2S,0N 151,5E
... . . . . . .
... . . . . . .
... - . . . . .

190 .5
124
233 -;
203 0

135 0
. . . .
.- .-
. . --

28.5N 1513.8E 30 357 0
.- . .
. . . .
. . . .

0 -.. . -----
... - -. -,.
--, - ------------ .-

. .
-?
. .
. .

.- -.

.- --

.- .-

.- .-
.-, -- -. +-- -
------- .. . .
.- <---- ,.. -0

Olooocz
O1O6OCZ
0112002
01180cz

25,2N
25,4N
25, 6N
25, 8N

40 25.5N 152’,2E
35 25,8N 152,0E
35 25,7N 152,3E
30 25,9N :52,4E

-. . .
. . . .
. . -.
. . -.

0
0
0
0

----- ... ---
--, -. . -----
------- ,---
----- .- <-. -

-.. . . . . ..
--, . -----
---- -----
---- ---, -

. .
-.
-.
-.

-- .-
-- . .
-- .-
----30

OLOOOGZ 30 25,9N 152, ?E2L,0N 25 .5 ... - . ..*. . . . ..- .- --, -- .- .-. . -., . ----- . . -. . .

HuRRICANES IINILE iIINO OVER 35KrS
NAFl!+j NG 24. HH

AVERAGE FbR[cAST FRROR
40-HR 72-*R

AVERAGE RIGHT ANGLE ERROR
7VH 98N!4 213PIH 33$Nfl
3VH 73NM 134NH 21SINH

4VERAGE 14AGV~TUOE OF MINO EWpOR
AkERAGE 81As OF WINp FRROR

lKTS 6KTs 12KTs 10KTs
~KTS ‘5KTS -8KTs -12KTS

NIJ4REFI OF FoRECASTS 35 35 31 27

ALL FORECASTS
HARNING 74-HR 48-HR

9!4!! 103NH 220NII
5NM IIONM 144NN
lKTS 6KTS ilKTS
OKTS -4K15

4?
‘2.KTS

38 33

72-MR
339NH
230Nfi

16UTS
-1oKTS

?9
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