CHAPTERV -

SUMMARY OF FORECAST VERIFICATION DATA

1. ANNUAL FORECAST VERIFICATION
a. POSITION FORECAST VERIFICATION

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. This information is listed in
Table 5-2, for comparison with previous years.
This same information is depicted graphically
in Figure 5-1. A computation 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

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 techniques have resulted in a
low initial position intensity error (4.3 kt)
over the past three s2asons. This in turn has
contributed to smaller 24-, 48-, and 72-hour
intensity forecast deviations from the JTWC
best track.

TABLE 5-1.

WARNING
POSIT  RT ANGLE #
LYCLONE ERROR ERROR WRNGS  ERROR ERROR

TY KATHY
TS LORNA
TY MARIE
TS NANCY
TY OLGA
STY PAMELA
TY RUBY
TY SALLY
STY THERESE
TS VIOLET
TS WILDA
TY ANITA
TY BILLIE

OONAN AW

TS GEORGIA

TY HOPE

TY 1RIS

TY JOAN

KATE

STY LOUISE

TS MARGE 120
TS NORA 96
TS OPAL 161

ALL FORECASTS n?
TYPHOONS ONLY 24 4 17
(WHILE WINDS OVER 35 KNOTS)

24 HOUR
FC3T RT ANGLE ¥ FCST $
WRNGS ~ ERROR ERROR WRNGS  ERROR ERROR HRNGS

2. COMPARISON OF OBJECTIVE TECHNIQUES
a. GENERAL

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 TECHENIQUES

(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. 1In addition 24-, 48-, and 72-
hour intensity forecasts are provided.

(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
l2-hour forecast error and applies a bias
correction to the forecast position.

1976 JTWC ERROR SUMMARY FOR THE WESTERN NORTH PACIFIC

72 HOUR
RY ANGLE

48 HOUR
RT ANGLE H FCST

300
184

230
232



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

WESTERN NORTH PACIFIC** INDIAN QCEAN***
24-HR  48-HR 72-HR 24-HR 48-HR

1950-58 170 ---

1959 *117 *267

1960 177 354

1961 136 274

1962 144 287

1963 127 246

1964 133 284

1965 151 303 418

1966 136 280 432

1967 276 414

1968 229 337

1969 237 349

1970 181 272 --- —--
1971 203 308

1972 245 382 193 233
1973 193 245 203 305
1974 218 351 137 238
1975 279 442 145 228
1976 117 232 336 138 204

*FORECAST POSITIONS NORTH OF 350N WERE NOT VERIFIED.

**FOR TYPHOONS ONLY
**%1971-1974 DOES NOT INCLUDE ARABIAN "SEA

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

WARNINGS 24 HOUR 48 HOUR
POSIT RT ANGLE FCST  RT ANGLE # FCST  RT ANGLE #
ERROR _ERROR ERROR ERROR _ WRNGS ERROR _ERROR WRNGS

TC 20-76 201 157 107
TC 22-76 56 - -
TC 23-76 71 — —-
TC 25-76 109 244 230
" TC 30-76 154 209 147

ALL FCSTS 138 204 159

TABLE 5-4. JTWC ANNUAL AVERAGE INTENSITY FORECAST ERROR

WESTERN NORTH PACIFIC* INDIAN QCEAN**
WARNING WARNING
POSITION 24-HR 48-HR  72-HR POSITION 24-HR  48-HR

1971 16 -~ -- --
1972 14 13 15

1973 16 15 -

1974 11 8

1975 13 14

1976 12 10

AvVG 6 14 _ 12

*FOR TYPHOONS ONLY
**1971-1974 DOES NOT INCLUDE ARABIAN SEA




{3) FCSTINT-Intensity forecast pro-~
gram which utilizes statistical regression
eguations 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-
TION, except 24 hr old preliminary best track
and latest fix position are used. Rather
than linear extrapolation, the actual fore-
cast speed of movement is used.

(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 listed 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
example shown in Table 5-5 compares TYFC to
XT24. 1In the 182 cases available for compari-
son, the average 24 hour vector error for TYFC
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

JTHC HPAC X124 TYFC MH70

390 117
17 0

299 114 RUMBER X-AXIS
127 13 OF TECHNIQUE
CASES ERROR

271 111

130 19 0 ’
s 1 Y-AXIS ERROR

195 113 195 131 ¢ § TECHNIQUE DIFFERENCE

131 18 130 1 ERROR ¥-X

noral
283 112 13 283 129
5 i JRTTI

129

190 115 125 139 185 138 190 158
158 43 162 23 15 158 0

177 114 118 135 172 137 175 159 177 149
149 35 149 14 144 7 149 -10 149 O

48-HOUR

JTWC HPAC X124 TYFC MH70 MH50

334 232 —
232 0 JTWC-OFFICIAL JTWC SUBJECTIVE FORECAST
XTRP-12-HOUR EXTRAPOLATION

270 233 HPAC-MEAN OF XTRP AND CLIMATOLOGY

270 37 TYFC-TYFN75 (WEIGHTED CLIMO) COMBINED
MH70-MOHATT 700-MB PROG

239 231 239 244 MH50-MOHATT 500-MB PROG

244 13 284 0

171 243 164 262
298 48 7 297 35

247 236 215 250 247 273
273 37 273 23 273 0

157 243 144 270 155 287 157 355
355 112 356 86 349 62 355 0

147 243 138 270 145 287 145 359 147 310
310 67 304 34 305 18 311 -48 310 O

72-HOUR

JTHC X124 TYFC

277 335
335 0

130 353 130 438
438 85 438 0

219 346 125 442 215 390
390 44 389 -53 390 O

117 369 73 466 118 415 117 §72
572 203 618 152 562 147 572 0

119 374 75 450 119 412 115 567 119 523
523 149 574 124 514 102 522 -45 523 O




TABLE 5-6. 1976 OBJECTIVE TECHNIQUES FOR ALL WESTERN NORTH PACIFIC FORECASTS

24-HOUR

JTWC HPAC X124

525 117
117 0

414 116
134 18

367 114
129 15

263 114
132 18

373 113 373 132
132 19 132 0

251 117 245 139 251 183
153 36 150 11 153 O

233 117 227 138 231 153 233 150
150 33 147 9 151 -2 150 O

48-HOUR

JTHC X724 TYFC MH70 MR50

425 231 r=

231 0 {JTWC-OFFICIAL JTWC SUBJECTIVE FORECAST
1 XTRP-12-HOUR EXTRAPOLATION

346 231 346 265 IHPAC-MEAN OF XTRP AND CLIMATOLOGY 1

265 34 265 O §TYFC-TYFN-TYFN75 (WEIGHTED CLIMO) COMBINED
IMH70-MOHATT 700-MB PROG

302 228  301. 269 IMH50-MOHATT 500-MB PROG

249 21 248 -21 )

220 241 217 282 220 287
287 46 287 5 287 O

310 235 287 281 198 305 310 269
269 34 274 -7 264 -41 269 O
198 247 191 296 135 311 195 276 198 334
33¢ 87 333 37 350 39 329 53 334 0

184 246 179 274 130 294 181 275 183 336 184 300
300 54 296 22 317 23 295 20 300 -36 300 O

72-HOUR

JTHC X124 TYFC

333 338
338 0

161 359
417 58

258 347 258 377
377 30 377 0

142 372 144 390 142 531
531 159 522 132 531 0

144 377 144 378 140 526 144 511
511 134 496 118 511 -15 611 O




3. PACIFIC AREA TROPICAL STORM AND DEPRESSION DATA

TROPJCAL STORM  LORNA
06002 27 FES TO 06002 01 MAR

BEST TRACK AAINING 24 HOUR FQRECAST 48 MOUR FORECAST 72 KOUR FORECAST
ERRORS ERRORS ERANRS ZRRORG
PoSIT WIND PDSIT WIND DST WIND PoSIY WIND DST WIND POSIT WIND DST WND POSIT HIND  OST Wl
2706007 &,.i1N 151,6E 25 T7.ON 151,38 25 21 0  9,2N 146,06 40 173 S -
2712002 E&.4N 150,BE 25 8,6Nn 158,58 25 21 0 9,8N 145,9€ 35 118 0 --,-
2718002 b,8N 150,2E 30 B,9N 14Y.3E 25 53 5 10,0N 144,9F 3I5 114 0 <-e.- -me,s <«-  ce ee ea,e

2600002 U,3N 149,56 30 9,6N 14Y,5 30 18 - v a=
26060r7 9,6N 148,9E 35 10,0n 148,46 35 30
2612067 %,8N 147,9E 35 10,2% 148,35 35 27
2618002 &,6N 1456,8E 35 10,4N 147,735 71

145,98 40 133 10

s P a—— -—— [T - - m-

2%000€Z %.ON 145,6E 30 10,2N 147,5¢ 35 4133 AT L S e L =r = ke ese ame, - - - .-

ALL FQOREGCASTS
WARNING 24-HR 48-HR 72-HR

AVERAGE FLRECAST ERROP 47NM 134NN ONM ONH
AVERAGE RIGHT ANGLE ERROR 24NM - S4NM ONM oNM
AVERAGE MaGN]TUDE OF WIND ERROR 1KTS 4TS 0KTS  pKTS
AVERAGE B14S OF WIND ERROR 0KTS  4KTS  OKTS  pKTS
NUMBER OF FORECASTS 8 4 0 0

o

TROPICAL STORM  NaANCY
12002 25 APR TD 0000Z 02 MAY

BEST TRACK WARNING 24 HOUR FQRECAST 48 HOUR FORECASY 72 WOUR FJRECAST
ERRORS ERRORS ERRORS ERRORS
POSIT WIND POSIT WIND DST WEND ROSIT WIND DST WIND POSIT WIND DST WIND PASIT WIND  DST WIun
2512067 21.5N 162,DE 30 11,4N 162,3F 30 8 0 14,8N 160,28 50 173 15 18.6N 159,56 55 262 10 22.2N 160.3E 50 489 -
2518002 31,8N 160,9€ 30 11,4N 161,9E 30 63 o0 13,7N 160,4E 50 116 15 16.8N 159,56 55 170 10 20,.2N 159,6E 50 381 -

2600002 13,88 160,0E 30 12,?N 160,41 30 54
2606007 11,9N 159,4E 35 12,4N 158,72 35 76
2612002 12,2N 158,9E 35 12,4N 157,88 35 77
2648002 1%.7N 158,7E 35 12,2N 158,4¢ 35 35

15,28 157,46 S0 136 10 18.8N 157,38 S5 235 10 22,2N 158.6E 50 459 o
13,3N 154,18 50 264 10 14.2N 150.2E 60 357 15 LY,2N 146.3E 70 461 15
33,0N 153,96 55 263 10 34.0N'150,1E 65 337 15 15,1N 146.1E 75 433 21
12,6N 156,46 S5 144 10 13.4N 153.2E 65 166 15 14,4N 149.3F 75 222 2»

12,7N 157,9E 45 145 ¢ 13.0N 156.3E 55 168 5 13,4N 154,3E 65 201 1-
16,88 158,5¢ 60 162 15 19.5N 159.3E 60 372 5 22,3N 161.7E 55 487 "
17,0N 158,6E S0 193 0 19.8N 159.3E 50 405 -5 23,0N 161.6E 40 243 .17
17,2N 157,28 55 157 5 19.%N 156.5€ 55 324 D 23,0N 157.0E 45 589 N

2700007 13,3N 158,7E 40 12,4N (58,7 35 54
2706002 313,9N 158.6E 40 14,8N 15B, 4 40 55
2712002 14,4N 158,2E 45 15,0N 158,56 40 40
2718002 14,8N 157.4E 45 15,18 57,7 45 25

L)
ocwow oooco

2600002 14,9N 156,8E 45 15,0N 156,59 45 8 0 16,1N 155,36 55 51 S 18.0N 154,7E 55 191 0 20.9N 155.7E 45 528 S
2006002 15,1N 156.3E 45 15,2N 156,4 45 8 0 16,5N 155,1E 45 75 30 $8.9N 154,.BE 49 253 -15 21,IN $56.3E 35 647 .
2032007 15,2N 155.8E 50 15,48 155,550 21 0 16,4N 153,38 5¢ 56 «5 18.3N 151,8E 40 139 -10 20,7N 151.8E 35 466 5
. 2638062 1%,3N 155,3E 50 15,5N 15%,3g 50 12 0 16,38 153,36 50 43 <5 18.2N 151.9E 40 188 .5 20,3N 151.8€ 33 533 5
2900002 15,4N 154,8E 50 15,28 154,8 50 12 o 15,5N 152.9E 5% 55 0 15.9N 150.4E 55 150 15 16,4N 148.0E 55 292 3
2506002 15,5N 154,36 55 15,38 154,35 50 12 »5 15,7?N 152,26 55 63 0 16,0N 149,88 55 190 20 =es,8 ce-,-  as  w- o
2912067 15.5N 153,6E 55 15,4N 153,0E 50 24 o5 15,6N 151,96 60 98 10 15.8N 149.4E 60 230 30 ew,e ems,-  me == oo
2918002 415,7N 152,98 55 15,6N 152,98 S0 6 »5 15,8N 150,4E 60 78 15 18.,3IN 147.5E 60 192 30 ~*,% ee=,- - .- .
3000062 1b,0N 152,16 55 15,7N 152,1E 5@ 18 5 15,9N 149,0E 60 71 20 bD 184 35 aemyn ee ee a-
3006007 1¢,3N 151,36 55 15,88 151,3 S5 30 0 15,9N 14B,2E S 98 30 - e we -, - ae  a-
332007 10,4N 150,45 SO0 16,3N 15U0,6€ 5SS 13 S 16,BN 147,56 65 3134 3I5 -- . e P - - .-
3018067 1¢,4N 3149,2E 45 16,2N 149,36 5% 13 10 16,8N 145,9E 60 133 3¢ R eme,e  em wm oan
0100DP2 16,2N 147,88 40 18,2N 147,3F 45 29 5 15,8N 141,86 35 100 30 ~--.- - e em e a ewe, - - - me
0106002 16,1N 146,58 35 16,2N 146,3F 4D 13 5 =e,s eceye - as e- e ,- - ae ew ee % eme, - .. P —
0112002 15,8N 145,4E 30 16,1N 142,2E 40 21 10 |5 etege ee  ms e- eo,- ce == se em,a eee,r  ee == -
0118062 15,2N 144,3E 30 16,0N 144,3E 35 48 5 ee s wceye o= e oo oo - ee  es ew ew,a eee,~ es = ==
000067 14,8N 143.2E 25 24,8% 145,58 25 17 D ==, =ce;e  ee me wc s s mes e es e an eSS, e-e e == o+ e

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

AVERAGE FORECAST EARQR 29NM  122NH 237NN 475NH
AVERAGE RIGHT ANGLE ERROR 19NM TANM  147NM  292NH
AVERAGE MAGNITUDE OF WIND ERROR 3KTS 12KTS 13KT§ 8KTS
AVERAGE BIAS OF WIND ERROR 0KTS 10KTS 9KTS KIS
NUMBER OF FORECASTS 27 23 19 15
w3
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TROPICAL STORM VIDLEY

onrpeZ 21 JuL TO fsguz 25 JUL

BEST TRACK AAINING 24 ROUR FQHECAST 48 HOUR FORECAST 72 HOUR FORECAST
ERRORS ERRQRS ERRDRS ERRDRS
POSIT AIND PDSIT wWIND  UST Winp PpSEY WIND DST WIND POSIT WIND DST WIND POSIT WiND  DST NWIND
21900607 15,98 115,76 30 15,78 117,86 30 21 0 17,38 113,8: 35 49 =10 18.8N 112.0E 45 51 -% 20,3N 110.26 39 85 =5
2106002 1¢,5N 115,26 30 16,3% 11%,3g 30 13 a9 1B,0N 113,56 40 34 =10 19.6N 111.8E 45 78 ~5 21,5N 110.2€ 35 3137 5
2112002 17.2N 114,6E 35 17,4N 114,7 $0 8 «5 19,2N 112.9¢ 40 67 «15 21.7N 112.1E 50 191 5 23,4N 112.0E 20 215 -20
2138007 17,7N 114,25 40 17,7v 1149,2 3% 0 -5 19.BN 112.6€ 45 106 ~10 22.1N 112.0E 45 201 0 24,0N 112.0E 20 22B -20
2400002 1t,1N 113 ,6F 45 18 2x 113,745 8 0 20,2N 112,3F 6U 124 10 22.1N 112.0E 55 188 15 24,0N 132.2e 20 213 -25
206007 3t ,3N 113.0E S0 18,8N 114,41 S0 3¢ 0 231,4N 111,76 60 173 10 23.4N 111.26 20 233 -20 P LT S
212007 1¢,3N 112,2E 55 18,74 111,7f 35 37 ¢ 28,3n 109,2t 4u 135 5 21,9N 108.0E 20 251 -20 =, - .- e --
2<¢180C7 1t ,3N 111,6E 55 18,9N 11U,9c 55 53 0 20,8N 109,8E 4u 156 <5 22,7N 107.9E 20 291 -20 - -a - .-
2500002 16,48 111,2E 50 19,IN 13U,6E 50 S4 0 20,5N 108,7F 40 154 0 22.4N 107.4E 30 326 =15 <ee,e ~=-,-  ee == an
2506007 1t,6N 110,98 S0 18,98 112,1f 5D 23 ¢ 20,4 10B,9E 35 150 5 22.3n 107.8E 25 319 =25 =-<,¢ ===,- - - e-
2512067 16 7N 116,96 45 39,4k 11V,9E 50 42 5 20,6N 109,6E 35 134 =5 22.2N 108,58 20 241 +35 <e,e -omis ce e= el
2318062 1t ,9N 110,9F 45 19,6N 11U, 6F 45 45 0 20,9N 109,26 35 184 -5 22.7N 108,3E 20 208 =30 -v,e e=e,- e as oo
2400062 1%.1N 111,0F 40 219,54 110,9 40 25 0 21,2N 110,08 30 167 <15 - - o e= - - a=
2406002 19.5N 111,4E 4u 19,88 110,9g 4D 33 0 24,5N 109,1E 30 230 «20 - -~ .- -e - - .-
2432007 1%.8N 111,9E 40 20,3N 11VU,0F 35 64 <5 22,4N 110,9E 25 116 ~3D - e ee ea . e aa
2418p0z 20,.2N 112.4F 40 20,9N (10,2 35 99 +5 22,98 110,98 25 91 25 - - . == - .- ==
2500002 20,5N 112.9E 45 20,8% 112,3F 40 19 5 «e=,> =c=;e e ea o= = = == a- ev,a mm=,= == ee e
2506007 21,1N 113,26 50 21,2N 11,3 45 8 =5 e- s emaye -- - == - -~ e wr =eg w=e,. .- - e
25120062 21.6N 112.8E 55 21,8M 113,2 S5 25 D megm wmmae - . oo - .- - ea ev,e eee,- - - ae
2518p07 23,7N 111,9F S50 22,34 112,850 61 0 w=y= =o=y= -- - == - - - e me,e e=e,- - - e
ALL FORECASTS
WARNING 24~HR 48-HR 72-HR
AVERAGE FLRECAST FRROR 33INM 129NM  215NM L 7SNH
AVERAGE RIGHT AMNGLE ERROR 23NM  {03NM  136NM  L1ONM
AVERAGE M&GNITUDE OF WIND ERROR 2KTS 11KTS 16KTS 1SKTS
AVERAGE 81AS OF WIND ERRDR «1KTS -9KTS =13KTS -15KTS
NUMBER OF FORECASTS 20 16 '5
TROPICAL STORM  WILDA
06002 22JUL TO 06002 24 JUL
BEST TRACK #AINING 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
ERRORS ERRORS ERRORS ERROPS
POSIY WIND POSIT AIND DST WIND POSIT WIND DST WIND POSITY WIND DSTY WIND POSIT WIND DST WIND
2406072 2¢,5N 138,1F 30 20,3n7 13/,5¢ 25 36 =5 22,6N 135,88 35 287 10 24.9N 134,1€ 45 576 30 -—— - ~e N
2212067 2¢,.2N 138,3E 30 23,48 137,230 77 0 25,3N 135,86 45 263 § e, ome,~ .- P eme, - . [
2¢18007 23,9N 138,3E 35 22,2% 130,92 35 131 9 25,8N 135,26 45 378 1D --.- c-es,- .- .- = sG,e eee,- - - e
2500007 25.6N 137,4E 40 27,6N 135,48 50 160 10 32,7N 12B,9E 40 159 15 - - -e-,s ee o we eey emm e =e o e-
2506007 27,4N 135,7E 45 2B,2N 135,0F 50 60 5 34,4N 125,98 40 28L 25 --.- - . es ee,e -- - ==
2512067 29.4N 134,1F 40 30,0N 2133,2F 35 59 5 w=e - eceym oo ee e- oo, - == e es se,. . e --
2918007 34,8N 132,9E 35 3I1,0N 131,5¢ 35 86 0 ew, e ece,. - e me e, - = == es =« .. e e
2400062 33,8N 131,8E 25 33,0N 131,5p 35 16 10 == = woeye - s me S, - w. we ev,e mmel- - - -
2406007 34,3N 131,6E 15 34,28 131,2F 20 21 5 e=ym weey. -- e @ =-, - - o> we em,p eme,- e L b
ALL FORECASTS
WARNING 24-HR 48-HR 72-HR
AVERAGE FURECAST ERROP 72NM 273NM ST6NM aNM
AVERAGE RIGHT ANGLE ERROR JONM  14BNM 161NN ONM
AVERAGE MAGNITUDE OF WIND ERROR 4KYS 13KTS 3O6KTS oKTS
AVERAGE BIAS OF WIND ERRDOR 2KTS 9KTS JOKTS OKYS
NUMBER OF FORECASTS 9 H 1 [}
(o4 o
TROPICAL STORM CLARA
1200Z 05 AUG TQ 00002 07 AUG
BEST TRACK HARNING 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECASY
ERRORS ERRORS ERRORS ERRDRS
POSIT WIND POSIT WIND ODST WIND PORSIT WIND DST WIND POSIT WIND DSY WIND ©  ROSIT WINO DST WIND
6512002 1%,5N 114,26 30 20,1n 114,90 30 13 b 21,7N 113,7€ 4¢ 35 0 =~.= == -- B ave, - - - -
0518002 2C,2N 114,1E 35 20,38 11%,1g 40 6 5 21,9N 114,0F 55 106 25 ~e,- =we,- e o= e eve,e  ea  es o
0600002 2u,5N 114,0E 40 20,5N 114,C 40 q 0 21,8N 113,8E 55 164 3D - - .- -e =" - .-
0606002 2C,9N 113,7E 40 21,2N 113,98 40 21 0 v~ <=*=ye o= wo =- - - me = en e e-
0612067 21,58 113,1E 40 21,5N 11?.55 40 22 0 . RAGEAd .- e o= - - b i - .- .-
0618007 2 ,1N 112.1E 30 22,2N 112,4 40 28 10 crwy. - e w- - - - = -e .- -
97p00ctz 2¢,7N 111,06 25 22,6F 111,3¢ 25 18 0 we,~ wve,a - we o= me,r  wme,. .- - e= ~e,e =es,a - .- ==
ALL FORECASTS
WARNING 24~HR 4&B-HR 72~HR
AVERAGE FURECASY ERROR 15NM  1G2KM BNM ONM
AVERAGE RIGHT AMNGLE ERROR 8NM 40NM DNM ONM
AVERAGE MaGN]TUDE OF WIND ERROR. 2K7S  18KTS 0KTS 0xTS
AVERAGE 81AS OF WIND ERRDR 2KTS  18KTS DKTS okTS
NLMBER OF FORECASTS 7 3 a 0
)



1618902

1900802
1906007
1912007
1918002

2000002
2606802
2012002
2018002

2100002
2106007
2112002
211Bacz

2200007
2206002
2:12007
2218907

25000¢2

AVERAGE
AVERAGE
AVERAGE
AVERAGE

BESY TRACK

POSIY WIND f0S
22,4N 134,9E 30 22,5M

22,9N 133,3E 35 23,0N
23,6N 131,BE 40 23,3n
24,4N 130.4E 45 23,SN
25.0N 129,0E 50 25,0N

2E,5N 127.7E 50 25,4N
2t , 3N 126,4E 50 26,2N
2t BN 125,0E 45 26,BN
27.6N 124,08 4g 27,.5%

2+,5N 123,2E 4D 28,1n
29,4N 122,7E 4D 291N
J0,2N 122,3E 40 3Io,0N
J.IN 122,1E 35 3J0,9N

3%,0N 122,3E 3% 31,6N
33,0N 122,86 30 32,5N
33.9N 124,06 30 33,4N
35,0N 126,3E 30 34,3V

35,BN 128,5E 20 35,7N

FCRECAST ERROR

RIGHT ANGLE ERROR
MAGNITUDE OF WIND ERROR
BIAS OF WIND FRROR

NUMBER OF FORECASTS

BEST TRAGK

POSIT WIND POSIT
2018007 14,48 131,9F 30 14,6N 131,6F

2100002 15,0N 130,5E 35 15,1N 130,5E
2106802 15,8N 129,4E 35 15,6N 129,2E
2112002 16,5N 127,4E 35 16,5N 128,0F
2118002 16,9N 125,8E 35 17,4N 126,7F

2200002 17,2N 124,1F 35 17,3N 124,0¢
2206002 17,6N 122,3E 35 18,0N 122,4f
2212007 1B,2N 120,9E 35 18,aN 121,7E
2218007 1E.9N 119,8E 35 18,6N 120,3F

23000062 19.6N 116,BE 40 19,3N 1319,1¢
2306002 20,4N 117,BE 45 20,1N 117,1€
2312002 21.7N 117.1E 45 20,5V 11%,4€
2318002 2¢,5N 115,BE 45 21,5N 117,96

TROPICAL STORM

boT

318002 19 AUG YO 00002 23 AUG

ERRDRS
DST WIND PO

48

48
110
184
165

S 25.8N

5 26.2n
10 25.6N
15 25.8N
25 28.1N

0 29.4N
-5 30.5N

81 <10 31.5N
92 ~10 32.4N

WARNING 24<HR
28NM

48 HWOUR FORECASTY
ERRORS
DST WIND

ST W
125,3E

124,2E
123,08
123.5E
1168

119.5E
119, 6E
120, 2€
120.3€

[

[

ALL FORECASTS

ONM  4BNM  123NM
1KTS 8KTS 16KTS 25XTS

IND
65

128

147
216
270
328

25

2%
30
30
-5

212 -190

221
239

-5
-5

336 =10

-

4B-HR  72-HR
104NM  233Nm

379NH
208NM

DKTS IKTS BXTS 25KTS
18 14 [ 4
) z {

ELLEN

ERRORS

pST
93

103
110
123
120

13
8
120
132

74
.-
.-

(24

48 HDUR FORECAST
ERRORS
WIND sO8IT

WIND POSIT
15

18.

5N 123,9E

15 19.5N 122,3E
10 20.4N 120,2€
15 21.3N 118,9€
10 21.9N 117.8BE

10 22.2N 114,9E

§ am= emm,-

5 ceic weme,=

0 == owe,=

WARNING 24 BOUR FQRECAST
ERRORS
17 WIND DST WIND POSIT WIND
134,96 6 0 24,8N 129,8FE 55
135,435 8 0 24,9N 128,3E 55
132,3 40 33 0 24,7N 127,4E 40
131,38 45 T D 24,8N 127,68 60
129,0E 45 8 5 27,9N 120,9E 65
127,750 & 0 27,5N 122,8E 40
126,5p 45 8 =5 28,7N 122,0E 35
129,14 45 5 0 29,6N 120.9E 30
129,89 45 8 S 30,6N 12D.4E 25
122,9g 40 29 ¢ 30,6N 12D,5E 25
122,66 40 19 0 32,5N 122,26 3u
122,38 40 12 0 32,9N 122,86 3u
122,22 40 13 5 34,0N 123,6E 3¢
122,3¢ 35 24 0 34,6N 124,3E 30
122,58 30 33 0 sey= cveis  -n
122,9 30 62 0 ==, --
128,98 30 125 0 =e = eve,-  -=
128,98 25 20 5 e=,> e"eye .o
TROPICAL STORM
1800Z 20 AUG TO D&gOZ 24 AUG
WARNING 24 KOUR FORECAST
ERRDRS

WIND DST WIND POS|TY WIND

3 21 0 16,6N 127,4E SO

35 6 -0 17,4N 125,%€ S0

35 33 0 17,9N 124,2E 45

35 34 0 19,0N 122,9E 50

35 53 0 19,6N 121,BE 45

35 8 0 197N 119,08 50

35 25 0 20,3N 117,7€ S0

35 46 0 19,7N 117,2E 40

35 33 0 20,3N 135,9E 45

35 25 o5 114,38 S8

45 43 0 -.

50 82 5 -

50 60 5 .-

50 56 25 ee,- -

2400002 23.2N 114,66 25 22,3N 114,9E

AVERAGE FURECAST ERROR
AVERAGE RIGHT ANGLE ERROR

AVERAGE

AVERAGE BIAS OF WIND ERROR
NULMRER OF FORECASTS

MaGNITUDE OF WIND ERROR

69

ve

WARNING

HWIND
65

ALL FORECASTS

DSY
233

197
136
103
116

62

24-HR 48-HR 72-HR

36NM  8NM  141NM  282NHx
23NN SONM 69N
3KTS 12KTS 23KTS 48kTS
2KYS 11KTS 23KTS 48KTS
14 10 [}

q

5

M

Q9NM

2
2

30

72 HOUR FORECAST
ERRORS

POSIT W
26,78 123.2E

26,9N 120.0E
27,08 118.9E
28,4N 119.2E

ce,a ame,a

e, -
-, =
.o, .
..
T
e,

..

e, o awe,-
LI
-, e

v, ww=,=

IND
74

26

327
411
512

72 HOUR FORECAST
ERRORS

20,5N 120.6E
21,.4N 139.1E

WIND
84
[ 1]
-e
-
b
-

oSy
292

271

e

ST WIND
735

35
15
15

WIND
35

&0



TROPICAL STORM  GEORG]A
BRO0Z 09 SEP TO 00002 15 SEP

8EST TRACK YARNING 24 WOUR FQRECASTY 48 HOUR FORECAST 72 HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS
POSIT WIND POSIT WIND ST WiND POS|T WIND DST WIND POSIT WIND DST wInNp POSEY WIND DST WIND
ov00prz  9,iN 155,5F 30 9,2n 156,5E 39 6 0 11,9N 131,3F 50 135 10 13.9M 146.8E 70 2%0 30 45,8N 142.28 90 29% &5
0906007 4,6N 155,4E 30 9,5V 156,2F 43 47 310 11,1N 152,5E 60 64 20 13,1N 148,0E B0 112 40 15,1N-143.6E 100 183 65
0912062 &,9N 154,56 35 9,9N 3155,5E 40 59 5 11,4n 147,6FE 60 236 20 12,9N 142,7E 80 298 40 44,4N 138.1E 100 335 65
09180P7 10,9N 153.6E 35 10,1% ¢SS, 5 45 6 10 11,4N 148.,9E 65 116 25 13.2N 144,4F 85 352 50 14,6N 139.7E 185 204 71

1u000EZ 1L,IN 152.7E 49 10,2N 152,5 45 13 5 11,8N 147,0E 65 124 25 13.4N 143.3E 85 163 50 15,5N 139,.0F 185 228 7a

1060607 10 ,IN 152,1F 40 108,2N $52,2 45 8 5 11,5N 148,4E 65 24 25 13.2N 143.9E 85 72 50 315.2N 139.7E 105 141 75
1V12002 10,3IN 151 .4E 40 10,57 150,950 38 1C 11,9N 147,0E 77U 41 30 13.8M 142,.5E 90 102 55 15,8N 13B.0E 110 249 B85
1618002 1t,4N 150,6E 40 9,8N 153,940 40 J 11,0N 146,9E S 72 15 12.9N 142.4E 60 24 25 -e,% -aa,- - - m-
11000CZ 1t ,9N 149,85 40 10,1N 149,23 4D 48 0 11,3N 145,9E 45 66 10 43.3N 141.4E 35 48 20 -=,w - - - -
131060C2 13.4N 148,8F 4 13,3N 149,08 40 13 0 12,3N 145,26 45 35 10 13.6N 141,4EF 55 33 25 - ee e -
1132007 131.9N 147,7E 40 11,7V 147,8F 40 13 0 -13,2N 143,56 45 48 10 14.9N 139,0E 55 181 30 . ee ee e
1148002 12.2N 146,8E 35 12,1v 146,fF 40 6 5 13,6N 142,26 45 50 18 -~-,- ~®~,- - L - - - a-
100002 12.4N 145,9F 35 12,58 14C,1E 40 13 5 14,1N 142,0F 40 38 5 e, - - e mm ee e emm, - - .. m-
1206007 1:,2N 144,6F 35 12,8N 142,14 4D 46 5 14,3N 141,0E 4v 50 1p - - e e em,r wee,e - o =
1652077 1¢,4N 143,56 35 12,88 145,8F 40 30 5 14,4N 139,76 S0 139 25 mpei+  ee  ms as cale amm,e ew w= .-
1¢180C7 12,0N 142,8E 35 12,9N 148,5 40 41 5 e-,= ews,e e ee  e- sse,s  me em es ee s eee,- ey ee a-
1300062 13,5N 192,26 35 13,9N 142,68 40 33 5 eeym wmeie o me e- oo, L T R
1006062 14,08 141,BE 30 14,5 141,0¢ 35 30 5 - .. am,- ce e es =e,e .. en we
1312007 14,5N 142,1E 25 14,7N 141,3 35 48 10 .- - e, - - - = aw, e - ca -
ALL FORECASTS

WARNING 24-HR 48-HR ?72-HR
AVERAGE FURECAST ERROR 28NM  g3INM  130NM  232NM
AVERAGE RIGHT ANGLE ERROR 16NM  3BNM  S56NM  153NM
AVERAGE M«GNITUDE OF VIND ERROR SKTS 17KTS 3BKTS 49KTS
AVERAGE BIAS OF WIND ERROR 5KTS 17KTS 38KTS 69KTS
NUMRER OF FORECASTS 19 15 11 ?

0 4 &

ey

o

TPOPICAL STORM  MARGE
0000Z 06 NOV TO 90002 11 NOV

BEST TRACK AARNING 24 HOUR FORECAST 48 HOUR FORECASY 72 HOUR FDRECAST
ERRDRS ERRORS ERRORS ERRORS
POSIT WIND POSTIT AIND  DST WIND POSIT WIND DST WIND PDSIT WIND DST WIND POSIT WIND DST WIND
06000C2 1t,9N 140,1F 25 10,38 141,02 25 74 13,28 136,76 35 157 S 15.7N 133,1€ 45 287 5 48,6N 130.8E 60 313 n
0006062 11,9N 137,56 25 131,1n 140,10 25 160 16.6N 132,48 50 283 5 19,0N 131.0E 65 355 5
0632007 13,38 135,3F 25 12,1n 13,0 25 227 18.4N 132.8E 45 335 <10 21,2N 132.9E 55 442 .5
06180CZ 12,3N 134,76 25 11,4n 13%,7¢ 2% a4 19.4N 129.9E 45 203 -15 22,2N 130.3E 55 316 o

14,3N 135,66 35 150
15,28 135,0F 35 214
15,4N 131,26 35 104

oooo
RV AV )

0760007 15,98 134,1E 30 12,87 133, 25 68 =5 17,2N 130,5t 40 126 0 20.1N 129.3E 55 205 <5 23,0N 130.6E 55 322 ]
07060C7 15.0N 133.1€ 30 14,3n 133,46 25 42 -5 18,1N 129,7€ 40 121 5 21,0N 12B.3E 55 171 5 Q24,5N 130.8E S50 275 S
0742067 1%,5N 131,36 30 15,5N 135,2 30 109 0 19,38 129,0E 40 124 «15 22,.4N 128.9E 50 211 -10 26.4N 133.6E 50 350 15
0718067 3c¢.2N 129.6E 35 16,6N 129,8E 30 26 5 20,0N 126,06 45 29 «15 24.4N 129.9E S50 273 -5 29,3N 3139.3E 45 577 2¢

pb000t7 17,.1N 128,3E 40 18,1h 128, 2 30 60 ~10 23,1N 127,76 45 184 =15 26.8n 134,2E 35 492 -15 32,3N 145.3 33 794 5
060607 17,.8N 127,6E 45 18,3N 127,5 45 33 b 22,9N 127.,7E 6C 154 0 26.8N 134,2E 55 434 10 e-,e e-n - . em -
0eg2002 16,7N 126 ,9E 55 19,0n 126,9 55 18 r 23,8N 127.9E 60 4165 B 28.2N 135.2E 50 432 15 ~e,e eme e  e» = ==
051802 15,6N 126 ,3E 60 19,9n 126,260 19 ®p 24,7H 128,5E 58 200 5 2B.9N 136.7€ 40 440 15 e, e ecee o= s e-

133 40 132 15 =e,e wceis  we  we -

- L AT T - X S

0900062 2(.7N 125,76 60 20,6N 12%,Rg 5% 8 <5 25,2N 124,98 S50 16 O
0906007 21,6N 125,38 60 21,7N 129,16 65 13 5 26,9N 126,3E 65 37 20
0v12007 2%,8N 125,1E 60 22,45 12°,1g 60 24 § 27,1N 127,6E 50 27 15
09180CZ 240N 124,9€ 55 23,9N 129,78 45 12 «iD 28,8N 127,38 30 71 S

ee  me ee ceie memae ee em -
11000662 25,2N 125,26 S50 25,2N 122,18 35 5 =15 28,8BN 127,56 30 165 5 --,- L
1006007 2¢,3IN 126,1E 45 25,6N 12%,6E 32 50 =10 o= s ="y e ee e- oo -
1u120cz 27,2N 127,1E 35 26,84 126,%E 35 26 D mey= wve,= .o .. o= -,
1U184C2 27,9N 125,4F 25 27,9N 129,2F 30 42 5 e=,- esey= .o se - -.,

- e  am

1100007 26.30 130.6E 25 28,58 131,26 30 34 5 e=e,e -eepe .o se s co,c sma e ee  ms er =e,e cmeie  =e == a-

ALL FORECASTS
WARNING 24-HR 4B=HR 72+HR

AVERACE FURECAST ERROR SANM  120NM  300MM  418NM
AVERAGE RIGHT ANGLE ERROR 2INH  76NM  17BNM  327NH
AVERAGE MAGNITUDE OF WIND ERROR 4KTs 7KTS 10KTS Ts
AVERAGE B1aAS OF WIND ERROR =2KT5  CKTS  OKTS  6KTS
NUMBER OF FQORECASTS 21 17 13 9
5 2z [

70



TROPICAL STORK  NQRA
49392 93 VeC 'O pupvz 0B DEC

BEST TRACK SN YG 24 HOUH FORECAST 48 HOUR FURECAST 72 HIUR FIARECAST
ERRORS ERRORS ERRORS ERRORS
POS1Y wWIND POSIT «140  DST WIND °0S1T WIND  DST WIND POSIT wIND  DST HIND POSIT WIND DST Wian
Q00002 1v 3N 127,4F 39 12,1v 427,5¢ 30 43 r 13,2N 124,5F 4y 113 0 14.0N 122,86 45 12% 5 14,84 120.8F 35 183 0

0606007 1:,3N 127.1F 30 11,8% 127,41 30 30 N 12,45V 125,18 40 41 -5 13.5N 123.3E 40 72 0 14,4N 121.4E 35 121 jd
0512062 1! .4N 126.%E 30 12,1N 127,78 33 72 0 14,3n 122,98 45 172 ¢ 15.2N 120,2E 30 259 -10 15,9N 118.3E 35 310 s
031R0CZ 12,4N 126,68 35 12,3In 127,139 40 g 13,18 124,96 50 35 10 14.2N 122.3E 45 117 5 15.8M 120,0€ 35 193 1n

paeoderz 12,5N 126,38 4y 12,4x 126,58 49 13 0 13,44 124,7F 45 69 5 15,3y 122.1E 45 169 10 16,.3N 119.8E8 43 238 25
Dap8YLZ 1:,.6N 125,8E 49 12,Ru 122,58 4% 13 0 14,35% 123,58 55 115 15 16.2% 1231.5E 45 208 10 17,7N 120.08 33 282 15
04$20C7 1L,6N 125,57 45 12,84 422,450 21 5 13,5\ 123,78 55 66 15 14.6N 121,56 45 113 15 15,5V 119.8E 30 226 1"
0418007 $z.5N 124,7F 40 12,4~ 129,5¢ SO 13 10 17,3N 121,2¢ 4u 122 9 12,54 118,8E 35 262 10 12.54 117.3E 35 403 15

980067 10,4N 124,15 40 12,4N 4249,2¢ 40 6 ¢t 13,0N 122,08 3u 63 «5 13.7N4 120.5€ 35 165 15 15.9M 35 287 15
0566002 1:,4N 123.6% 40 12,8y $25,5¢ 40 30 g 13,5N 121.4t 3¢ 92 «5 13.8N 119,86 30 211 10 .-, = - - aa
0512007 17,4N 123,6E 40 12,9n 129,48 40 27 3 13,2N 121.78 35 77 S 13.5N 119.9E 35 224 15 -~,s - -, .-
€518867 1:.5N 223,3F 40 12,98 422,26 40 33 0 13,58 121,435 100 10 13.8N 119.7E 35 246 15 --,= . e ee
0600007 12,46N 123,08 35 12,BN 123,07 40 12 5 12,98 122,1€ 30 104 10 13.6N 120.6E 30 216 10 - e e
go060C7 13,0N 122,9F 35 13,0n8 122, 55 6 0 13,3N 122,16 34 96 10 - == - .. =- P PR
0L12067 13,4N 123,08 3y 13,.3x 123,3¢ 35 6 5 13,7y 121,88 25 117 S - - - - a= -n - w-
0618062 12,8N 123,1F 25 13,78 23,1 39 6 1N 13,9N 121,9 25 12% S e mee,- .- - a= - - m-
0700002 16,2N 123,3F 20 13,38N ‘22,7 35 33 10 122,46 25 117 5 - —. e e e em an
0706007 14,38 123,4E 20 14,25 129,72 25 13 5 vy - e - = .- - ee - R
07120P7 14,6N 123,6E 20 14,3n 128,6¢ 25 18 ] -- - - - - P . - ae
07480Cz 14,98 123,8F 20 14,%v 328,%¢ 2% 24 S R e e ae . e en
0690002 15,1N 124.9E 20 m=,» ==",= == =~ =e es,= smsge  cx  ®s w-  co - sme,  =c == e m=,m eme,e se e =

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

AVERAGE FURECAST ERROP 21N 96NM  184NY  249NH
AVERAGE RIGHY AMGLE ERROP 10NM 63NN 132MM  225NM
AVERAGE MuGWITUDE OF WIND ERROR 3KTS 6KTS 1O0KTS 11KTS
AVERAGE B1AS OF YIND ERARQR 3KTS  SKTS  BKTS 11XTS
NULMBER OF FORECASTS 20 17 13 39

TROPICAL STORM OPAL
0n0o0Z 09 VEC TO 12puZ 10 DEC
GEST TRACK AARNING 24 ROUR FORECAST 48 HOUR FORECAST 72 HIUR FORECAST
ERRORS ERRORS ERRORS ERRORS

POSIT WEND POSTT WiND  3ST WInD P0S3T WIND DST WIND POSIT HING DST WIND POSIT WIND DST WIND
0500062 1t,2N 134,58 35 18,3N 139,48 39 9 ) 21,2N 137,36 40 126 20
006067 1t.8N 135,1F 35 18,74 134,%E 40 13 5 21,6N 137.8: 45 158 25
0%120C7 1%.4N 135,9E 30 19,5N 135,5F 40 S 10 22,9N 139,7t 40 198 20

0%58002 1%.3N 136,98 25 20,1iN 130,34y 53 15 ew e =ee,. - . mm mm,s mwe, - - - - bdd - .-
100002z 39,2V 138,06 20 19,38 138,035 6 15 we=, = omey- - we e-  me,- cee,- - - e em,e awe,- -- .- .-
1v060€2 315,2N 139,06 20 19,58 13Y,2 35 18 15 =c,c e=e,- -- s =e an,m e - - = e =, e e=-, - - o .-
1012007 1%,6N 140,0E 20 19,78 13Y,9 30 B8 L8 we,v =ee,- - o w=  ma s cme = -~ e -9 ma e e®e, - - - e

ALL FORECASTS
WARNING 24~HR #8-HR T72-HR

AYERAGE FORECAST ERROR 18NM  161NM ou ONM

AVERAGE RIGHT_ ANGLE 1aNM [T]

AVERAGE mMAGN]TUDE DF 5?~D ERROR 10kTS ZZK?S DKTS oKTS

AVERAGE 81aS UF WINU gRRUR 10KTS zgxrs gxrs 0KTS
7 [3

NUMBER OF FORECASTS

(o)

i#!



4. PACIFIC AREA TYPHOON DATA

TYPHOON KATHY

0000Z 28 JAN TO 06007 02 FEB

BEST TRACK JARNING 24 KOUR FORECAST
ERRORS ERRORS
POSIY WIND POSEY WIND DST WIND o0ST WIND DST WIND
268000C2 5,7N 147,BE 35 5,8N 147,7g 30 B8 =5 8,6N 145,0E 45 110 5
25060062 ¢, 3N 146,76 35 5,98 147,1f S5 34 0 8,38 143,9e 5% 96 15
2012002 6,8N 145,7F 40 8,4N 142,2¢ 40 83 n o 11,5N 140,6E 60 176 15
2818007 7,2N 144,6E 40 8,IN 149,41 40 &1 0 131,58 139,48 5% 119 5
2900002 7,5N 143,5E 40 7,39N 143,0 40 30 0 B,BN 138,0E 4% 115 10
2906802 &,0N 142,3E 40 7,5N 143,27 45 61 5 8,5N 140,4E 50 193 «15
2912002 ¥,7N 1431,1E 45 7,8N 342,44 45 101 )] B,8N 139,3E 50 223 15
2918002 §,6N 140,0E 50 9,1N 139,86 40 38 =10 10,6N 138.,5E 45 188 <25
3600062 10,4N 139,1F 55 10,IN $39,5¢ 45 30 =10 12,0N 3135.,8E 50 171 =25
3u06002 11,2N 138,.6E 65 10,7N 138,765 30 0 13,4N 136,5e 85 187 5
3032002 12,2N 138,3E 65 12,08 138,4f 70 17 5 15,8N 138,0E 70 97 5
3018062 13,2N 138,3E 70 13,2V 138,28 70 6 0 17,6N 143,08 60 52 10
3100062 14,48 138, 4E 75 14,58 138,38 70 B 5 19,0N 141,56 S5 36 =10
3106002 15,6N 138,85 80 15,6N 138,9¢ 80 6 0 19,6N 142,58 55 Bs =5
3132007 16,7N 139,4E 75 16,4N 139, 2 75 21 0 20,0N 142,66 55 182 D
31180C2 17,7N 14p,1E 70 17,38 13%,8e 70 29 0 o= o oc=,e - PR
01000£2 1€,4N 141,6E 65 18,4N 140, AF 70 45 5 e e eeeym e e -
8306002 1&,6N 143,6E 60 19,0N 143,0F 45 43 5 =v,e eveye s ve  a-
0112062 1%,5N 145, 8 S5 20,0N 140,1 60 34 5 ee,e woa,ym - .. we
TYPHOONS WHILE WIND OVER 35KTS
HAGNING 24«HR 48edR  72eHR WARNING
AVERAGE FCRECAST ERROR I6NM 135NM  332NH 556NM I6NM
AVERAGE RIGHT ANGLE ERROR 18YM 75NH  18gNM  291NM 18NM
AVERAGE MAGNITUDE OF WIND ERROR IKTS  11XTS 43KTS  &KIS 3KTS
AVERAGE B1AS OF WIND ERRQR wKTS =SKTS «4KTS SKTS «0KTS
NUMBER OF FORECASTS 1% 15 11 4 19

72

PO
11.28
10.6N
13.8N
13.1N

9.9N
9.5N
9.4N
11.48

13.8N

48 MOUR FORECAST
ERRORS

sty
142,1€
140,.7€
136.0E
134,9€

133.0E
137.3E
136,1E
133.4E

134.2E
135.1E
143.0E

eme -

WIND
(1]
70

75
70

ALL FORECASTS
24-HR 4B8-HR 72-HR

DSt
182
i28
164
198

414
375
476

- 5440

506
515
158

135NM  J32NM  S58NM
758M  180NM  294NM
11XTS {13KTS &KTS
-5KTS ~-4KTS 5KTS
15 11
>
s & 2

KIND
5

S
10
0

-20
=25
-20
=20

=10
20
10

-

PO
12,8N
12,6N
142N
13,.4N

10,78
40,38
9,98

.=,
-v, .
-
T
-
“Tew
..
...
TTa
-

72 HOUR FORECAST

siT
138,.7E
136,96
132.4E
131,.0E

129.2E
134.2E
132.9E

-

-

—w— -

WIND
70
a5

8s
a0

65
(1]
63

-v




03060C7
fe12007
0318062

0400002
0406062
0412002
04180C7

85000C7
05960¢7
0512002
051807

fe00ptz
0036002
0012002
06180€2

07000¢c2
0706007
0712002
07180r2

pupoocy
0606002
0812007
0018002

0500007
09660€7
0912007
0918007

10000062
1006007
1012002
1048007

1100007
1106007
1312007
1118002

1200002
1206067
1212p07
1¢18002

1500002
1306002
1312002

AVERAGE
AVERAGE
AVERAGE
AVERAGE

PO
£, aN
E€.1N
6,28

b, 3N
L, 6N
t.3N
77N

7.5N
74N
73N
72N

7,4N
78N
£,0N
E,2N

E,2N
6, 3N
£,3N
€3N

b,5N
E.IN
£L.9N
92N

BN
16, 4N
11.4N
147N

14.4N
13,1N
13,8N
144N

1%,2N
16,0N
10,9N
17,9N

1L.8N
1¥,8N
21,0N
2¢,1N

23,.4N
24,0N
25,0N

BEST TR

SIT
140,4€
140.7€
149.9€

143, 0E
140,7€
140, 0E
139.8E

139, 6€
136, 4E
139,2€
138,8¢

138,28
137,7€
137,1E
136,5E

136,1E
135, 6E
134.9€
134,28

133,3E
132,6E
132,08
131,5€

131,2e
131.0E
130,5E
129,9E

129 ,4€
129,1E
128,8€
128,7€

128, 8¢
129,08
129, 4E
130,0€

130.7E
131,5€
132, 4E
133,36

134 ,3E
135,3E
136,3¢

ACK
WIND
30

35
40

110

105
100

a0
70
50

FURECASY ERROR
RIGHT ANGLE ERROR

MAGNITUDE DF WIND ERROR

TYPHOON HARJE
0600Z 93 APR TQ DODOZ 14 APR

dgRNING 24 HOUR FORECAST
ERRIRS ERRORS

POSIT WIND  DST MInD POS1T WIND DST WIND

8,3V
8,5N
8,8N

81N
8,3N
8,5
8,iN

7,8N
7,38
7,2N
7,0N

7.,4N
7,88
8,0N
8,28

8,4N
8,3N
8,3N
8,3N

8, 4N
8,6N
8,78
8,9N

9.4N
10,4N
11,1N
11,9N

12,18
13,0N
13,58
14,48

15,08
16,1N
16,78
17,98

18,78
19,58
21,08
22,08

23,2n
23,0N
24, 4N

B1AS OF WIND ERROR
NUMBER OF FORECASTS

140 3 30 19 0 B,5N 138,86 40 112 «§
140,88 35 25 ¢ 9,86N 140,0F 40 78 =10
140,48 35 46 5 9,9N 139,96 45 132 =10

141,26 46 17 0 B,9N 141,2E 55 126 ~S
141,4g 45 36 0 9,2N 140,9E 60 139 -5
140,09 45 55 5 9,5N 140,86 60 155 <5
140, 45 27 <10 9,2N 139,6E 80 128 =5

139,56 5% 19 =5 B,5N 138.,9 70 78 5
139,26 65 13 0 7,5N 137,96 75 21 10
13%.38 70 8 5 7.2N 138.,5¢ 80 96 15
139,41 70 18 5  7,2N 138,38 80 122 15
138,%¢ 70 18 5 8,I1N 137.,1E 65 S 0
$37,9E 65 12 0  B8.5N 135,9E 60 25 =5
1374 65 18 0 9,IN 135,2E 60 S1 10
136,56 65 0 0  9,3N 133,9E 65 62 10
136,1 65 12 0 9,7N 133,78 45 75 =15
135,80 65 12 0 B, IN 1I3,7E 45 65 15
139,26 65 1B o5 8,6N 133,0E 65 62 »20
139,38 70 5 o5 8,9N 131,3¢ 70 21 »15

135,38 80 [}
132,580 8
131,76 &S 21
131,38 85 21

130,68 90 50 D 9,7N 127,8E 100 187 =5
130,6E 90 23 =5 12,5N 128,56 10 50 <5
130,76 95 12 o5 13,5N 129.4E 105 39 -5

8,6N 130.1E 85 92 =5
8,9N 129,5E 95 126 0
9IN 128,6E 95 164 5
9,5N 128,4E 9% 158 =5

cooo

129,3€ 100 37 0 13,8N 125,38 110 200 <5
129,36 305 49 0 13,6N 126,1€ 115 183 ¢
128,98 105 13 0 14,5N 125,86 115 205 ¢
128,98 110 19 0 15,2N 127,0€ 120 171 5
128,9E 115 12 0 16,9N 127.1€ 11% 17¢ 5
128,56 115 24 0 17,IN 127,4E 120 213 15
128,6F 115 24 0 19,6N 129,4F 105 119 S
129,4F 115 12 0 18,8N 132,6E 100 132 10
130,0E 115 12 5 19,9N 133,1E 100 132 2p
130,9€ 140 13 5 21,1N 134,8E 85 123 15
131,26 100 25 0 22,IN 134,9E g0 116 20
132,26 90 11 6 24,2N 136,7E Yo 52 20
133,18 90 13 10 ee e =ve . - e w=
138,9e 79 23 S ..

134,16 60 89 B e

136,06 3% 39 § --

TYPHOONS WHILE WIND OVER 35XTS
WATNING 24~HR 4BmHR 72eMR

o]
9.3M
18.7N
10.8N

9.9N
10.2N
10,6N
10.2N

9.6N
8.5N
7.8N
7.9N

9.1N
10.1n
10.4¥
10.28

10.8N
9.8N
9.6N
10.1N

9.5N
9.5N
9.7N
10.2N

10.6N
13,68
14,78
14.8N

14.5N
16.2N
16.9N
18.9N

19.5N
22.1N
20.5N

.
-

48 HOUR FURECAST
ERRORS

SI1T
137.1E
139.5E
139, 3E

140,5E
140, 3E
140.1E
139, 3E

138.5E
135.7E
136,6E
136.4E

135, 4E
132, 9E
132,26
130.9€

130, 6E
130, 8E
129.8€
127.%E

126.5E
126.7E
135,9E
125.7€

125, 0€
125,6€
126.9E
121.1E

122.1E
122.0E
125,2E
125.0E

3127,2€
135,0E
138.7€

.o, -

WIND
5¢
St
50

60
65
65
65

ALL FORECASTS

DST
177
204
217

2g2
210
235
204
164

13

185
132

502
450

WARNING 24-HR 4B-HR 72-HR

21NM  112NM  236NM  379NM 21NM  112NH  236NHM  3T9NM
1INK  75NM 157NM 240NM LINH  TSNM  {E7NM 240NN
2%TS 9KTS 22KTS 27KTS 2KTS 9KTS 22KTS 27«TS
0XTS «0KTS «BKTS »22KTS 0KTS -0KTS -BKTS =22KTS
4 38 34 30 42 36 34

6 15

73

30
[2)

WIND
-15
~15
-15

-5

~35

-30

15
~20
-30

-25

Lk}
10,48
11,8N
11.8N

10,9N
11.2N
11,6N
11.3N

11,5N
10,2N
9,6N
9,78

9.8N
10.5N
11,08
10,38

11,5N
11,0N
10,98
11.0N

10,7N
10,58
10,88
11,48

12,0N
14,3N
13,3N
17,5N

16,8N
19,28
19.¢N

s, w

72 HOUR

sIT

135, 4E
138,BE
138.7€

139.8E
139.5€
139.7E
139.0E

137,8€
133.0E
133.9¢€
133.8E

132.1€
129.3¢E
3128.6€
127.3E

127.0E
127,9E
126.4E
125.3¢€

123.1E
123.5¢€

122.8€°

122.7¢

121.6E
122,28
123,6E
118,5€

117.8E
117.9E
124,08

- -

FOQRECAST
ERRORS
WIND  DST &IND
59 206 -15
5% 248 5
63 2L -5

60 2721 <5
65 288 4
65 344 .5
65 335 -10

80 320
a0 3
85 120
85 139

]

56 53 -4n
45 100 -50
45 {12 -55
60 174 -4p

60 150 -45
6D 144 -45
60 223 50
40 284 -55

40 427 -5%
60 458 -%5
6t 528 -85
6t 573 -5¢

60 653 -45
80 624 .20
85 604 .5
60 875 -20

75 99 s
75¢100 15
11 60

- Cr—
- e wo
- o -

- L



106007
1£120C7
1218007

1500007
1006002
1512067
14538007

1400002
1906007
1412007
1418002

1500007
1506007
1212007
1518002

1600902
1006062
1012007
1018002

17000Cz
17060¢2
1742002
17180C2

16000C7
16060€7
1832062
1618007

1v000c2
19060€ 7
1912007
1918007

2000007
2vps0lyz
2012002
2118007

2100007
2106077
23112002
2118002

2200002
206002
212002
2¢180C2

23000€7
25060€2
2512007
2518007

2400002
2406007
2412002
24180€7

2c00007
2506007
2512007
2518002

2000Q02
2006002

AVERAGE
AVERAGE
AVERACE

PO
1L .5N
1.7y
1L,9N

11.2N
11.4N
11.5N
11.7N

1¢.0N
12,28
1¢.5N
1L 4N

1L, 6N
16.7N
119N
11.3N

11,78
le. 1N
1L.6N
13.3N

13,9N
14,3N
14,6N
14,8N

14,9N
15.0N
1%.2N
15,5N

15.8N
15.5N

LL.5N
157N

1¢ 2N
16,3N
106 ,5N
1¢.5N

1¢,5N
1¢.4N
1e.3N
1t.2N

1t,0N
15,9N
1£,9N
1 .8N

1£,8N
it ,BN
15,8K
15.9N

1¢,1N
1¢,5N
1¢,8N
17.2N8

17.5N
17.9N
1€ 4N
16,8N

20, 1N
2e . 0N

BEST TP

ST
136,2¢
135, 4E
134,9€

134, 3¢
133,98
133.5€
133, 0

132,5€
132,0F
131.4E
134.1E

133,3¢
132,6€
131,9E
131,4E

130,8¢
130, 3€
129,9€
129, 6€

129,2€
128,4€
127,5¢€
126,7€

126,1€
125,6E
125,4€
125,26

124,7¢
124, 4E
124, 7€
124,8¢

124,56
123,9€
123, 3E
122, 7€

122,1E
121 ,7E
121.4F
121.2E

121,1F
121,0E
120.9F
120.8E

12p 6F
120,5¢
12p,4€
12¢0,3E

120,2€
120,0€
119,86
117, 6€

119 ,4€
119,2€
119,2€
120,6€

121,1€
122,8E

ACK

WiNn
25
30
3u

30
35
40
an

35
35
30
3g

35
35
40
45

FURECAST ERROR

RIGHT ANGLE ERROR
MAGNITUDE OF WIND ERROR

AVERAGE BIAS OF WIND ERROR
NUMBER QF FORECASTS

SARINING
pOSIT Wl
10,88 136,98 25
iC,8M 136,28 30
10,6N 132,68 3u
11,38 133,53
11,8% 134,68 35
11,88 133,84 35
11,98 138,335
12,08 132,935
12,28 132,58 35
12,68 132,235
11,88 139,235
11,28 139,335
11,08 132,88 35
11,25 132,4g 35
11,28 131,85 3%
11,4N 130,8¢ 49
11,98 130,3¢ 45
12,38 129,2¢ 45
13,08 129,145
14,0N 129,38 59
14,58 128,PF 55
15,08 127,78 350
15,18 120,98 50
15,18 125,750
14,9N 12°,5¢ S0
15,28 129,91 55
15,1N 125,1F S
15,4N 127,80 55
15,878 129,2 95
15,78 124,460
15,7n 123,460
16,08 12%,5 &5
5 16,68 129,265
16,58 128,5¢ 65
146,5N 122,6F 100
16,50 122,2€ 16D
16,38 121,78 80
16,18 120,765
16,38 ¢19,%¢ 65
16,28 12U,6 50
16,IN 122,70 50
15,38 120,435
15,58 12U,1g 35
15,60 11Y,68 35
16,38 119,5¢ 3%
16,1N 11Y,5c 40
16,0N 319,340
15,98 119,9F 35
16,1N 119,835
16,48 119,88 35
16,98 11%,8¢ 35
17,48 119,740
18,0N 117,8¢ 35
19,0N 121,2 3%
19,88 121,7¢ 35
18,98 12V,2 35
22,7N 123,4¢ 35

ERRORS
28T ¥IND
45 0
47 q
45 o
24 0
25 g
19 5
21 -5
23 0
29 1}
24 S
83 s
38 0
21 0
32 5
B =10
18 =it
12 5
19 -5
34 =5
B 5
26 10
27 5
21 5
26 5
] ]
i7 5
25 5
29 5
21 5
21 5
23 5
8 5
25 ]
11 -5
6 15
& 4
& 3¢
42 20
81 25
31 15
59 15
40 n
44 0
59 9
50 0
55 5
58 s
21 =5
27 5
24 -5
21 5
18 (]
35 5
119 5
86 0
a8 0
53 5

TYPHOON  OLGA

06002 12 HAY TO 000uZ 27 MAY

TYPHIQONS WHILE WIND
4B=HR 72eHR
184N 27
10684 16
18KTS 1

WagN
131
20

6

2
50

ING
M
NH
KTS
XTS

24~4R

9SNM
63INM

10KTS
6KTS

50

.
11,08
16,98
10,78

11,98
12,48
12,38
12,38

12,5N
12,78
13,5K
12,0N

11,78
11,6K
12,08
12,5N

12,6N
13,1N
13,6N
14,5N

15,9
17,28
17,28
17,18

16,7N
15,5N
15,78
15,3

15,78
16,0N
16,2N
15,2N

16,98
19, 3n
18, 3N
18,2N

18,1N
16,58
168N
17,08

16,08
16,88
15,98
16,28

18,08
16,8N
17,38
16, 8N

15,98
17,28
17,98
18,28

19,38
20,2N
.-

o, .
.

~. -
)

7KTS
46

q

24 HOUR FQRECAST
ERRORS

517
134,4E
133,36
13341E

131,6E
131, 7k
132.0E
131,58

151.0€
13G.5¢
130,0¢
133,8¢

132.0€
131,5€
130.5E
129,48

128,2¢
128,3E
127,7¢
127.2¢

127, 6E
127 (0E
125,4€
124,4%

123,3&
122,5¢
122.9¢
123,n¢

123,5E
122, 6E
123,3€
123,5¢

123.5E
122,3F
122.1EF
120,1E

12042€
119.6k
118,0E
117,5€

119.0E
121.6€
11942k
118,5¢

116, 9t
118,7E
118,6E
119,0E

11949E
11944
119,8€
119,.8€

120.3E
12047

~veqo

ET TN

OVER 35KTS

4NM
1NM
6KTS
oKTS
4

Hine

35
44
40

35
4u
40
40

L1l
49
40
45

T4

psSt
38
38
60

106
62

49

84

WARNING

WIND
[\

[
0

)l
s
10
19

I3INM
22NM

48 HOUR FORECASY

ERRORS

POSLT HIND DST WiNp
45 58 10

11.BN 331.1E
11.7N 130,2€ 45 85
11.3N 130.DE 45 246

12.6N 3128.BE 40 289
13,48 129,26 45 256
13.1N 129.7E 45 180
13.38 329.3E 45 17%

13.38 128.9E 45 146
13.6N8 128.1E 45 156
14.6N 127.8E 45 171
12.BN 131.BE 5p 131

12.6N 130.2E S50 97
12.3N 129.7E 50 142
13.58 128.8BE 5p 10D
14.08 127.0E 50 S5t

13.9n 125.9E 55 61
14.4N 135.8E 60 38
15.2N 125,3E 60 3
16.3N 125.0E 40 a9

20.6N 126.2E 45 299
21.0N 125.8E 45 338
20.1N 124,0E 45 278
20.0n 122.9E 49 27%

18.4N 121,6E 35 215
16.3N 120.2E 35 212
16.3N 120.8E 35 144
16.31N 120,96 35 106

16.0N 121,.3E 5¢ 55
16.8n 119,4E 35 134
16.6N 121,06 55 29
16.9N 321,26 55 43

1B.6N 121.7E 85 159
23.2N 122.5F 65 444
21,98 $22.2E 70 366
21.7N8 120.2E 85 354

24.7n 120,2E 70 353
17.78 128.5E 85 255
18.7N 125.1E B5 348
18.9N8 114.8E BS 361

17.18 115.9E 65 253
19.58 1208,7E 45 184
17.8N 117.1E 50 165
18.4N 117.2E S50 154

19.4N 116.0E 50 224
18.8N 117.3E 60 120
19,48 117,66 60 108
17.8N 118,38 60 143

16.6N 119.6E 45 226
18.6N 119.1E 40 290

——ys eme, = .- -

ALL FORECASTS
24-HR 4B8-HR 72-HR
97NM  185NM  275NM
6ONH  101NH 164NN

SKYS 10KTS 18KTS 17XTS
2xTS  7KTS  7KTS  7XTS

57

53 49 45

3L 29 3

15
15

5
10
5
¢

=5
-5
-5

¢

L RC R )

72 HQUR FORECAST
ERRORS

POSIT

120N
12,8N
12,3N

14,38
15,1N
14,08
14,28

14,88
15,38
13,.0N
13,8N

13,78
13,3N
15.24
15,98

15.8N
15,98
16,7N
18,28

242N
24,5
22,9N
22,7\

20,3N
18,0N
17.9N
17,4N

171N
18, 4N
17.8N
18,28

21,0N
26,3N
25,28
24,78

24,85N
20,88
21,9N
22,8N

20, 7N
21, 4N
21,28
21,8N

21,4N
22,38

LIS ]

ELIS

-, v
..
o, .
.,

o o

128,0E
127.2€
126.9E

126,31E
126.5€
127, 4€
126,98

126.0E
125.3€
125.2E
138.0E

128.5€
128.1€
126.3E
124.5€

123.2€
123,0€
122,9€
122, 6E

127.5€
127.,5€
123,3E
122.2¢

120,5E
118,5€
119.2E
119.5E

119,0E
116.5E
118.0E
118,1E

121.1E
125.1E
123.5€
122,8E

122.6E
134.1F
114,1€
114.1E

114,7€
118.6E
116.7€
117,4£

116.1E
116.7E

-, -

WIND DST WIND
5 299 2

291
270

315
264
168
166

193
189
154
200

373

256
206
145
111

137

o
15
1t

.

EERCRCNY Y



1406002
1412007
1418002

1800002
1206002
thie007
1518002

1600007
1006002
1012007
1018002

1790002
17060¢7
1712062
1718062

1890002
1606002
1612002
1618B0CZ

1900007
1906002
1912002
1918002

2000007
2006002
2012062
2018062

2100062
2106002
2112002
2118p02

2200002
2206002
2212007
2:18007

2500002
23p6002
2332002
2318907

2400002
2406007
2412002
2418007

2500002
2506002
2512002
2518002

2000062
2606002

AVERAGE
AVERAGE
AVERAGE

PO
B,6N
E,4N
E.2N

£,3N
€.2N
7,38
¢, 4N

t, 1N
L. 6N
b SN
6,58

t,8N
7,1N
7.3N
7.6N

b,1N
t.6N
S AN
“.5N

9, 6N
5, 9N
10,28
16,6N

11.0N
11,.3N
11.46N
1c.1N

12,9N
13,3N
13.9N
146N

15,5N
164N
17.5N
1t.5N

31¢,3N
20,08
2L.7N
21,4N

2z,2N
22,9N
23,7N
24 ,3N

2%,0N
25,7N
2u,3N
27,08

27,8N
20, 4N

BEST TR

s17
152,8E
352.5€
152.1€

151,6E
150,9€
150.5€
150,7€

151,5€
152.4€
153.0€
153, 4€

153,6E
153,5E
153,38
153,0E

152,4E
151,8E
150,9E
149,9E

143,9E
148,3E
147.7E
147,2€

146, 6E
146,2E
145,9E
145,7E

145, 4E
144 ,9E
144 4E
144,0E

143,4E
142,7€
142,0€
141,3E

140,7€
140,2E
139,9€E
139,8E

14p,2¢
14p,6E
141,0€
1431 ,4€
141.7€
142,2€
142,8E
143,5E

144 6E
146,2€

ACK

WIND
30
30
30

120
120

FCRECAST ERROR
RIGHT ANGLE ERROR

MAGNITUDE OF WIND ERROR

AVERAGE BIAS OF WIND ERROR
NUMBER OF FORECASTS

AARNING 24 HOUK FQKRECAST 48 HOUR FORECAST

ERRORS ERRORS ERRORS
POSIT WiND DST Wikp POSIT WIND DST WIND POSIT WIND DST KN
B,5N 152,14 25 42 5  9,3N 120,3E 30 75 =5 10,0N 147.5 35 354 -25
8,58 152,08 30 30 L] 9,5N 150,0F 35 4135 ~5 10.4N 147.4E 40 405 -25
B,5N 149,76 30 143 0 B,7N 147,8E 35 220 «10 9.0N 145.4E 40 496 ~30
B,5n 149,52 30 125 0 8,9N 147.4E 35 295 ~15  9.5N 145.0E 40 533 -30
B, AN 151,94 35 17 8 B,6N 149,2E 40 224 <20 9.0N 147,0E 45 401 -25
8,IN 15U,8E 35 51 <5 A,5N 148.,8E 45 276 20 9.2N 146.8E 50 401 -20
7,58 150,58 35 67 <10 7, 9N 149,0E 45 274 -25 @,6N 147.1E 50 354 -25
6,BN 151,76 40 43 ~40 B,ON 153,3E 50 154 <20 B8.3IN 149.4E 60 178 ~-20
7.0N 155,0E 70 43 10 B,5N 151,4E 90 150 20 9.5N 149.3F 100 157 15
6,9N 1S5, 4g 70 34 5 B8,BN 152,26 90 131 20  9.9N 150.1F 100 67 S
6,2N 155,86 70 21 0 8,IN 153,86 90 56 15 9,2N 151.8E 100 113 5
6,9N 153,6F 75 6 5 B,8N 152,1FE 90 35 10 9.8N 149.6F 100 43 -15
7.2N 158,86 75 8 5 8,7N 152,1E %0 19 5 10.1N 149,7E 100 83 -25
7.IN 1SS, 1E 7% 27 5 9,0N 151,4E 90 30 -5 10.5N 148,9E 100 73 -30
7,7N 153,2E 80 13 5  B,9N 151,6E 95 106 <10 10.3N 149,2E 105 119 -25
7.9N 152,9 BD 32 0 9,2N 151,3F 95 143 ~20 10.5N 148,5E 105 115 -25
8,6N 151,8 90 @ 5 10,2N 148,8F 120 34 -5 11.5N 145,1F 130 46 5
9,18 151,2 95 18 0 11,0N 147,9E 120 49 =10 $2.4N 144,.2E 130 118 5
9,87 150,2E 100 25 5 11,6N 146,56 120 72 =10 12.9N 142,7E 130 181 10
98N 149,3F 105 26 =iDd 11,3N 145,4E 120 73 -1D0 12.5N 3141,5E 13p 228 10
9,9N 148,4F 115 32 =10 11,3N 144,2F 130 317 5 13.0N 140,6F 130 251 10
10,3N 147,6E 120 8 =10 1%,1N 144,5E 130 87 5 12.3N 142.0F 130 169 10
10,3N 147,2¢ 120 18 =10 11,5N 144,6€ 130 74 10 413.2N 142,4E 130 125 10
11,2IN 146,6F 130 6 0 43,2N 144,26 135 72 15 14.3N 141,06E 130 126 10
11,3N 146,41 130 6 5 412,9N 144,4E 135 38 15 15.4N 142,3E 130 64 10
11,4N 146,0F 130 13 S 12,BN 144,4¢ {35 66 15 15,38 142,4E 130 133 10
12,0M 145,7E 125 6 5 13,7N 194,2¢ 120 55 0 16.1IN 142,2E 110 152 -10
12,78 149, 4 120 12 0 14,4N 194,4F 115 B7 =5 16.5N 143,2E 110 219 5
13,78 144,80 140 25 20 16,5N 143,3F 12v 35 5 20.3n 142,5E 100 130 -15
14,0N 149,4F 130 6 10 16,0N 143,2F 110 113 «10 18.3N 142.1E 1310 189 5
14,5N 149,1 130 8 10 26,6N 142,7E 1310 139 «10 19.8N 141.5FE 110 13% O
15,5N 143,68 135 12 15 17,5N 141,76 125 122 10 21.5N 13%,8E 125 47 15
16,58 14Z,° 130 8 10 19,7N 1491,2E 120 59 5 23.8N 141,1E 120 60 20
17,4N 142,84 120 24 O 20,8N 141,0F 145 62 0 25.iN 141,6F 105 90 15
18,00 141,76 120 38 0 21,3N 140,66 1310 45 0 25.8N $41.6E 105 90 25
19,58 141,3g 120 36 S 22,7?N 139,76 320 44 10 25.8N 139,BE 110 113 35
20,1N 140,2¢ 130 6 15 23,8N 137,8t 120 163 20 26.7N 137,0E 110 285 40
20,9N 139,76 130 16 15 24,2N 137,6E 115 1B8 25 28.6N 13B.6E 105 262 40
21,7V 139,8E 115 18 5 25,3N 139,7€ 105 110 25 30,.0N $44,3E 95 184 35
22,0N 140,0E°230 16 0 25,0N 14D,7E 100 54 25 30,.4N 147.0E &5 200 10
22,7N 140,76 90 13 =30 28,4N 145,9E 60 254 =30 37.0N 15B.7E 40 810 -10
24,2N 141,9€ 75 57 =35 "30,4N 1498,8F S50 399 #15 .-, - cee,- oo co ae
25,5N 145,0F 70 112 10 31,4N 150,26 S0 437 10 --,- -e . == ==
24,6N 141,7E 8D 24 5 27,1N 143.4F 85 90 1¢ == == e
25,6N 141,% B0 38 10 29,0N 144,86 60 91 10 -t
26,2N 142,2E 75 I3 10 e-,- e e we .= ce == e=
27,3N 143,28 65 24 5 ew,= - e e .- e =
28,{N 149,84 60 21 5 ~eye mreye ee As oo me,m o S@S,m 0 Se 0 TTo°R
28,9N 14%,7E 60 40 10 eey= TtTev we me ms Se,c mES,0 S0 7o
TYPHIONS WHILE WIND OVER 35KTS ALL FORECASTS

HAINING 24=HR 48=HR 72vHR WARNING 24-HR 4B=NR 72-HR

24NM  123NM  203NM  237NM 29NM  123NM  203NM  237NM

S3INM  66NM  119NM  126NM 15NH  66NM  119NM  126NM

7KTS  12KTS 17KTS 21KkTS 6KYS 12KTS 17KTS 21KTS

2KTS  1KTS e1XTS «2KTS 2KTS  AKTS =-1KTS =2KTS

45 45 41 37 49 45 431 37

TYPHOON PAMELA

060vX 14 MAY T0 Q0002 27 MAY

%

24 2% 21

PO

L 40,4N

10,9N
9458

10,0N
?,.6N
9.,9N
9, 4N

8,8N
10,58
10,94
10,84

11.0N
11,48
11,68
11.58

11,38
12,8N
13,88
13,88

13,48
15,0N
13,9N
14,78

16,6N
17,40
17,1N
18,88

18,78
24,7
21,6N
23,2N

27.4N
28,3N
29,.8N
30,2N

29.6N
29.3N

72 HOUR FJRECAST
ERROPS

SI7
143,.8E
143.5E
142,7¢€

142,7E
144,6€
144,7€
144,8E

147.1E
146.6E
147.1E
148.4E

146.6€
146,.7E
145.9€
146.3E

144.7€
141.2E
140.2F
138.8E

137.6€
138.1€
139.9¢€
140.6E

139.3E
139.5€
139.7€
140.8E

142.2E
144.7E
141.7€
141.3E

143.6E
143.0E
144.8E
147.2E

143.4E
138.3E

-y

-, -

R

WiND
45
45
45

ST
606
817
619

583
429
368
301

116
106
55
82

LG L]
-25
=25
-3r

-3n
-35
-35
-45

-5
.15
-20
.20

-2n
-15
-15

-5

5
ir
10
10



2500002
2506007
2412002
2018002

2400067
2406002
2412062
29180CZ

250002
2406007
2bj12002
2418002

2600002
2606012
2012007
2018007

2700002
270607
27120€72
27189c2z

2600002
2606907
2v320c7
2b4160C2

2900002
2906007
2via00z
2vi8007z

3u000r7
3096007
3012007
3018007

0100002
0106007
0212007
02189072

0200002
8206067
fei2002
82180€7

0300002
30060¢2
gst2602

AVERAGE
AVERAGE
AVERACE
AVERAGE

PD
11.6N
11.7N
11,9N
1¢.3N

1c,9N
13.6N
14.2N
14,8N

184N
1¢ 2N
17.0N
1IN

1t.4N
148N
39,28
1%,6N

24.0N
2¢.3N
2¢,6N
2L.9N

21,2N
2142N
21.1N
2L, 9N

2L, 8N
2L,7N
2L, 9N
21,28

21,4\
21,3N
21,6N
2¢.,3N

2¢.9N
23.,5N
24 1N
24 ,9N

28 .6N
2¢,3N
27.,1N
2L,2N

2% ,5N
3L, 8N
3 .IN

BEST TR

ST
127,6€
127,1t
126, 6E
125,9¢€

125,2€
124,6€
123,8E
123,0€

122,2€
121,2€
120,3E
119.1F

117,9¢€
117,3E
117,1E
117,1E

117,3F
117.6E
118,0F
117.9€

117.9€
118,3€
118.7E
119,.3€E

119,9E
123,7€
121,.5E
122,3€

122,8E
123.4E
1724 ,3E
125.1E

126,0F
127 ,0E
128.1€
129,5€

13n,9€
132,3E
133,9€
135 ,8E

137 ,8E
14p,2€
142,6€

ACK

LR L]

30
35
48
40

45
50
(13
70

FURECAST FRRQR
RIGHT ANGLE ERROR

MsGNITUDE OF WIND ERRDR

AARNING

pos|T

12,20
12,34
12,08
12,08

12,5n
13,5N
14,3n
14,8N

15,4N
15,9M
16,88
17,48

18.5%
i8,8n
19,3N
19,78

20,0N
29,58
20,45
20,3N

21,2n
21,38
21.eN
21,08

20,8N
20,8N
20,08
21,24

21, 4N
24, 6N
22,0N
22,3n

22,98
23,8N
24,2N
25,08

25, 4N
26,3N
27 ,IN
28,20

20,4nN
30,6N
32,68

BiAS OF WIND ERRQR
NUMBER OF FORECASTS

128,r¢
127, 1€
126,5€
12%,6¢

12, %€
129,5€
129,3€
123,1¢

122,7€
121,3¢
120, 8¢
12V,2¢

11¥,5¢
117,4¢
116, PE
116, 2€

118,1€
11%,9¢
117, 1€
117,41

117,2€
21749
118,7€
119, 1€

120,4¢
12U, 7E
121, 4€
122,2E

129, 5E
129,%E
1295, R
129,1E

12%,°¢
126, 2
127, °E
129,

130, 4g
132,3€
134,9€
135, 4¢

137, 7€
139, 5€
142, 8€

A1ND

39

ERRORS
DST WIND
43 n
36 =5
8 b
25 0
27 1]
8 6
8 =10
6 =5
1] 0
19 5
31 5
72 S
35 S
3 0
i8 5
51 5
67 1]
96 =5
52 =5
45 5
6 0
23 g
] 5
13 10
28 s
6 5
6 5
6 S
i1 5
21 ]
37 0
6 -5
5 =5
12 -5
17 5
12 ~10
27 ~1¢
0 =15
53 <5
21 -5
8 =5
38 0
32 5

TYPHOON

KUY

00DNZ 23 JUN TO QUgUZ D4 JUL

POST

12,98
131N
12,3N
12,25

13,2N
15,78
16,1N
16,6N

17,16
18,0N
19,18
19,9N

21,6N
21 ,4N
21,7N
21,98

22,38
23,2N
22,6N
22,7N

22,5N
22,18
21,8N
21,6N

21,6N
21,8N
21,84
21,8N

22,58
23,3N
24, 2N
24,7N

25,98
26,8N
27,78
29,CN

28,08
29,28
30,18

123,8E
123, 2€
122,5€
122,3k

121,8€
121,4€
120.2€
119, 4E

118.7E
118,4E
11749t
117,28

115,1€
113,7¢
113,99k
113,8E

113.9E
114,3E
117,3¢k
117,3F

119.0k
118,8k
120,3F
120, 8F

122,8€
123.4E
124,2¢
124,6&

125,9E
125.1E
126,2E
12743k

128,7¢k
129,4E
130.0E
132.6E

135,40k
138,7¢
142,8¢&

TYPHAONS WHILE WIND OVER 3IKTS
HAINING
24N
16NM
4«73
~1XTS

2

24+HR
117NM

84NH

14KTS

39

48-HR
228HM
147N

26XTS

33

72°HR
299NM
175N4
27K1s
~8KTS «20KTS =29KTS

23

WIND

76

24 yOUu® FORECAST

ERRORS

psT

174
172

WIND
-5
-15
«25
«35

-15

20
«15
-1g
«20

-20
20
-5
10

10
10
15

Po
13.58
13.78
13.5n
13.5N

14,60
17,58
18,0N
18,58

19.28
20.0N
21.2N
22.4N

23,68

24 4N
24,30

25,08

25.8N
251N

24,54
22.8N
22.7N
231N

2T, 4N
23.2N
23.4N
23.6M

24.4N
25,2N
26.5N
27.3N

28.94
258,90
30.50

48 HOUR FORECAST
ERRORS
s17 KIND DST WIND
120.1E 30 166 -50
119.6E 30 176 35
119.0E 35 222 -25
118.8E 35 269 «25

118.4E 35 229 -20
116.2E 4p 93 -15
116.7E 45 75 -10
116.8E 75 68 20

116,28 70 78 15
116.0E 70 91 10
115.5E 70 3144 10
114,6E 65 204 $

111.9E 20 381 -45
112,2E 25 401 ~-40
112.1E 20 446 -45

113,56 2p 432 -50
.o, - .- .. ae

117.86 35 318 -35
117.8E 35 340 -35

120.5E S5p 224 -2¢
120.3E 60 203 -15
122,3E 65 129 -15
122.9E 65 130 -20

125.6E 05 37 -25
126,3E 65 42 -39
126.7E 65 87 -35
127.0E 65 157 =45

128,1E 65 168 -=3
127,26 BS 28z -35
128,56 9p 29¢ -20
129.3E 90 348 ~10

130.9E 95 361 5
132.0E 90 426 10
132,8E 95 509 25

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

24NH  117NM  228NM  299NM
17NM 34NM  147NM_ 175NN
4KTS 14KTS 26KTS 2IKTS
=31KTS =~-8KTS =20KTS =-25KTS
43 39 33 23
te (5 (S

PO
14,44
14,58
15,0N
15,08

16,28
201N
20,1N
20,5N

21,3N
21, 9N
22,94
23,6N

-, .

27,08
23,2N
24,78
24,8N

254N
251N
25,4N
26,3N

26,5N
27,48
28,7N
-s,=

-

72 HOUR FORECAST
ERARORS

517
116.1E
115.7€
115.1E
115.0E

114.8E
114.4E
113.2¢€
114.9E

114.3E
114.0€
113,26
113.9€

WIND
35
35
35
35

40
43
45
70

D57
260
273
278
300

211

157
197
266
378

453
604
650

WIND
-2n
=27
-20
-20

-15
=15
«15

55

-45

-25



249000€2
2406002
29120€2
24180C2

2vtoocz
2v06007
2512002
2518007

2000062
2606007
2012062
2018002

27000¢7
2706002
2712002
2718002

2000007
2606062
2c120062
2018002

2900007
2906002
2v12007
2¥138¢02

3u00006z
3u060(2
3L12062
3018002

oipo0cz
0106002
0112007
0118002

gLo0007
pe06002
0212007

AVERAGE
AVERAGE
AVERAGE

PO
5,5N
SOIN

1L,aN
1L,58N

11.5N
18N
15,4N
14,2N

1L, 0N
£,BN
1o.6N
174N

17,6N
1t 1N
it ,5N
16.9N

1v,.2N
1%,6N
2L, 1N
2U.BN

21.5N
2t IN
2L .5N
23.2N

24,3N
2% ,4N
26, 2N
26,9N

27 3N
27,7N
269N
2¢,8N

2%.8N
31.0N
3z,2N

BEST TR

SIT
145,1€
144,4F
143.9F
143,1E

142,1E
144 ,1E
139.4E
138.3F

137,2€
136, 4E
135.5E
135,2€

134,76
133,8E
132.9E
132.4E

132,4E
132,6E
132,8F
133.2E

133,8F
134,4E
135,1E
136.3E

137,5€
138,7€
14p.2€
141,6E

143,5€
145,7€
147,8E
150,1E

152,3€
154, 3
157, 0

ACK

WIND
25
30
30
35

39
40
an
45

50
55
&N
6%

70
75
85
95

105

FGRECAST ERROR

RIGHT ANGLE ERROR
MaGNITUDE OF WIND ERROR
AVERAGF BIAS OF WIND FRROR

NUMBER OF FORECASTS

TYAHOON  SALLY

onE8Z 24 JUN TQ guo0Z 03 JUL

24 HOUR FORECASY
ERRORS

<AINING
ERRORS
POS1T KIvp D5T Wjup #as1y Wi
9.%N 145, S0 6 5  9,6N 143,0F
9,5N 149,230 26 0  9,7N 142,9
10,4M 145, 30 @ 0 11,4N 140,5&
10,58 143,28 35 319 0 12,1N 139,8t
11,38 142,535 38 0 13,9N 138,9¢F
12,7h 14U,98 35 13 5 15,6N 136,6E
13,68 140,335 54 <5 16,98 136,S5F
14,1N 13Y,1E 3% 47 =10 16,7N 134,8E
14,78 137 ,3% 45 19 5 17,2N 132,8E
15,78 136,350 3 «5 18,7N 132,3t
16,5N *3%,1g 55 24 -5 19,78 331,2¢
17,0N 139,750 29 5 19,7N 131,1€
17,58 134,38 8> 24 <5 15,9N 132,1k
18,64 13,9 78 8 =5 20,7N 131,9E
18,78 133,38 75 26 -10 21,4N 131,1k
19,1N 132,390 13«5 21,7N 130.3E 1
19,4N 132, 100 26 5 21,5N 130.0F 1
19,58 133,9¢ 1140 40 5 21,0N 130,6E 1
19,8N 132,Rg 105 18 <5 20,9N 133,1iE
20,5N 132,98 165 25 0 22,6N 132,1F
21,5V $33,9%p 105 3% 0 24,2N 132,9E
21,98 139,14 195 13 5 24,98 135,1F
22,5% 135,1g 19° 0 5 25,6N 137,2E
23,0N 132,89 105 30 10 26,3N 138,2E
24,28 137,4g 100 8 5 27,4N 141,3E
25,14 138,38 95 28 5 27,8N 142,26
25,98 139,38 20 52 0 29,0N 144,0E
27,2N 141,28 90 28 5 38,7N 147,08
27,5N 143,4¢ 85 13 5 31,0N 150,9€
] 28,48 14,2 30 49 9 32,2N 194,5€
28,2N 147,2p 80 34 0 30,1N 157,1E
2B,7N 149,4F 80 37 5 ee,- -=a,.
29,58 15,7 70 36 0 ee,~ ==e,a
30,08 1592 65 60 5 ee - ~re,.
32,4N 158,41 &% 57 15 eeys mreys.
TYPHIGNS WHILE WIND OVER 3®KTS
BAINING 24~HR 48=HR 72<HR
P8NM  139NM 33NN ST2NM
17NM  7BNH  192NM  33ANM
SKTS 10KTS 46KTS 18KTS
~gKTS =4KTS «7KTS «9KTS
32 s1 27 23

™

ND
3>
35
45
45

DSY WIND

142
213
136
153

118
17
58
33

111
o2
120
87

49
44
123
181

211
219
146
234

2531
197
185
18%

117
185
204
197

b2
126

-

-

WARNING
27NM
16NH
4KT1S
=0KTS

3
-5
S
L

5
5
-10
15

-5
«10
=15
=25

=30

35

PosS1Y

10.6N
10.6N
12.5N
13.4N

16.0N
17.6N
19.0N
18.6N

19.7u
21.5N
22.2N
22.5H

22.1N
23.4N
24.2N
243N

24,0N
22,0N
22.4N
25.2N

26,98
28.0N
29,28
30.28

30.8N
31,48
32.3N

ALL F
24~
139N
78N
10K
4K
3

€

48 HQUR FORECAST
ERRORS

139.9€
139, 8E
136,6€
135, 8E

135,16
132,3€
132.1E
130.1E

129,1E
128,9€
128,3E
128,0¢

130,0E
130.0E
129.6E
128.9€ 120

129.GE 110
129,9E 120
132.7E 65
130.9E 65

131.8E
135, 3E
138, 8E
140,.0E

146 .5E

ORECASTS

HR  48-HR

M 33INM

M 392MH

TS 36KTS

TS -7KTS
27

5

DSy
306
368
253
224

410

464
522
467
583

622
549
477
531

305
348
328

72-HR
572NH
334NN

1BKTS

«9KTS

WIND
-5

-10
-5

-10

o
-10
~20
=30

-25
~40
-30
=25

-25
-10
-14

25

15
38
-25
~20

-5
-5

3]
11,98
11,95
13.3n
14.5N

17.6N
13,94
20,1N
19.9N

22,4N

72 HQUR FORECAST
ERRORS

sIT
136.1E
135.9€
132.8E
131.9€

136.5E
127.7E
127.3E
125.2E

126.7E
126.4E
126.2E
126,1E

128.8E
129.4E
129.3E
129.1E

129.1E
129.1E
131.6E
131.4€

130.2€
135,56
140.8E

CTevw

]

LRI
=~

-, .

Nivn
55

35
&0
65

osT
350
390

HiND
-15
-2r
-25
-30

-2n
-3n
-35
-3z

=15
=15
-10

-5

5
-5

c
25



1100002
1166002
1112002
1118002

100062
1206067
1212007
1638002

1300002
1306007
1812002
1528002

14900F2
1406002
1412002
14480C2

1200002
1206002
1512002
1518002

1040002
1006002
1612002
1018002

1700007
1706007
1712082
1718062

1600007
16060602
16120027
1618002

19000€2
1906002
1912002
1918002

20000702

AVERAGE
AVERAGE
AVERAGE

PO
9.3N
%,4N
Y, 6N
Y.9N

1L,1N
10,38
1L, 7N
11.2N

11,68
12.7N
13.8N
15.1N

1o, 4N
17,60
1%.4N
2L, 1IN

20,90
21.5N
22.2N
2z,8N

23,5N
24, 1N
24,8N
25,4N

2¢,3N
2¢.9N
277N
2t,7N

2%.8N
3¢,8N
31.7N
32.3N

32, 6N
32,88
3¢, 6N
3z, 4N

32,28

BEST TRACK

S1T

155 ,6€
154,7E
153.7€
152,6€

151 4
150,6€
149,9€
149,36

148, 7€
148,1F
147,56
146,6E

145 ,4E
144,1E
142,5€
141,1E

139,7E
138,5€
137,3E
134,06

134 ,9E
133,7€
132,4€
131,1€

130,1€
129 ,4€
128,9€
128,4E

128,2€
128.1E
128,3¢€
128,8E

129,26
129,9€
130,2E
130,3E

130,3E

WIND

FORECAST ERRQR
RIGHT ANGLE ERROR

MAGHITUDE OF WIND ERROR

TYPHUON  THERESE
00002 11 JuL Fo 0000Z 20 JUb

#ARNING 24 NOUR FQRECAST
ERRORS ERRORS

POSIT WI4D DST WiMDp POS]Y WIND DST WIND

9.58
9,84
945N
99N

10,08
10,38
10,8N
11,3N

11,78
12,18
13,3n
14,78

15,9n
17,28
19,0N
19,8N

20,9N
21, 6N
22,4N
22,9N

23,7
24,38
24,08
25, 6N

26,10
26,88
27,4N
28,8N

29,78
30,78
31,5N
32,28

32,8N
33,08
33,4N
33,18

32,88

AVERAGE BIAS OF WIND ERROR
NUMBER OF FORECASTS

15, 7e 35 13 <5 10,2N 152.,4E 55 59 10
154,38 40 a =10 10,2N 151,1E &0 3¢ =15
159,76 40 6 =15 10,1N 149,98 -6v 36 =30
152,9g 45 18 «15 10,8N 149,2F &5 25 =4p

152,48 55 59 =10 10,BN 148,8E 75 60 =45
150,86 65 0 =10 11,6N 146,7¢ 85 105 50

14Y,4 70 30 ~28 12,6N 144,9E 95 167 «4p
148,68 B0 41 ~25 12,BN 144,3F 100 191 «3D
148,6g 100 8 20 13,4N 145,8E 130 181 0
148,06 120 36 «45 13,8N 145,2E 14¢ 236 15
147,4g 135 30 0 16,7N 145,1FE 145 286 20
146,8E 130 27 0 18,%N 144,0f 125 189 5
342,8¢ 130 38 0 19,1N 142,06 120 168 O
144 6 125 37 0 20,2N 139,BE 120 106 5
142,4 125 8 0 22,5N 136,0E 115 74 0
141,1E 120 18 ¢ 22,9N 135,28 11¢ 44 0
139,88 120 6 0 25,3N 133,9F 1310 120 5
138,7E 120 18 5 25,6N 132,3E 110 117 19
136,09 120 25 5 25,8N 132.2E 110 61 10
136,0 130 6 20 25,9N 131,6E 115 40 20
139,66 110 20 5 26,4N 130,4€ 300 17 5
133,8 105 13 5 248,6N 130,1E 95 a4 5
132,4g 100 6 0 27,5N 12B,06 95 49 5
131,%F 95 16 O 28,0N 127,2E %0 76 5
130,0 90 13 -5 125,36 75 170 ~10
1293 %0 17 0 125,06 Y0 184 =10
128,92 85 19 5 126.4E 70 174 =5
128,38 85 3 ¢ 128,38 v 35 0

128,88 75 74 15
129,56 65 109 25
130.4E 65 179 35
131.6E 65 219 40

128,2¢ 85 & 0
128,06 80 8 0
128,28 80 13 5
128,8e 80 6 10

129,38 70 13 10
129,8E 65 13 25
129,9e 45 33 15
130,06 40 44 15

130,1F 30 37 10 eeye weesm  =a  we o=

132,66 55 235 35
emaya e e =

wve . .. .. o=

vvo e - v w=

TYPHOONS WHILE WIND OVER 3ISKTS
WARNING 24wHR 48=HR 724+HR

48 HOUR FORECASY

Pas1T

11.2N
11.8N
12.1N
12.24

12.54
13.3N
13.9N
14.3N

15.3N
15.6n
198N
21.1N

2r.1%
22,30
25,28
25.84

29.6N
2%.5N
29.6N
29.3N

29.6N
28.4Y
29,7
3a.2N

38,68
31.38
31.5N
36.08

148,4E
147.0E
145,9E
145.1E

144,7E
142.6E
140,1F
139.8E

142.2E
143.6E
142.0E
140.2E

138,3E
135.2E
131.2€E
131.0E

131.5E
131,0E
131,0€
129.5E€

129.7E
126.9E
124,3E
123,48

122,5E
123.6E
125,5E
130.7E

132.7E

WIND

70
75
75
80

90
100
115
120

ALL FORECASTS

E
DST

84

254

236
135

24

210
177
158

[-1:]

79
156
238
303

381

WARNING 24-HR 48-HR 72<HR

18NM  1D5NK  213NM  3pDNM 19NH  3g5NH  218NM  319NM
gNM  63NM  L139NM  182NM L10ONH  7SNH  146NM  203NM
IKTS  15KTS 20KTS 19KTS 8KTS $7KTS 21KTS 22KTS
e2KTS *5KTS »3KTS  SKTS «1KTS ~1KTS  IKTS 10KTS
34 30 26 22 37 33 29 25
15 q

78

RRORS

50
-60
~&0
-50

-40
-25

PO
12,5N
13,4N
13,6N
14,2N

13,9N
14.3N
14,78
15.3N

17.2N
17,8
20,8N
22,8N

22,8N
24, 0N
287N
29,0M

33,48
32,008
334N
32,98

32,1N
29,9N
31,8N
32,38

32,5N

72 HOUR. FQRECAST

SIY

144 ,2E
142.4E
141.2E
140,5E

140.0E
137,8E
135, 3E
134,9€

138.7¢
138,1€
138.3E
136.3E

134.5E
131.4£
129.3€
129.3€

133,8€
132.2E
132.1E
130.9€

131.7€
123.9€
121.3E
120.4E

121,78

e, -

HIND

ERR
psT

323
318

347

ORS
HIND
-45
-35
-35
-20



TYPHOON  ANITA
00002 23 JUL TO 0003Z 25 JuL

BEST TRACK “ARN]HG 24 HOUR FORECAST 48 HQUR FORECASY 72 HOUR FORECASY
ERRORS ERRORS ERRDRS ERRORS
POSIT WIND POSTIT WIND DST WiMD POS]Y WIND DSY WIND PasSIT WIND DST WIND POSIT WIND DST HIND
23008C2 1%,5N 133,2E 45 18,9N 132, [ 40 5 22,7N 134,8 75 27% 20 135.96 85 560 60 -~
2906002 21,1N 133,4E 55 19,88 135,5g 50 78 5 25,3N 136,4E 75 310 30 “we s w=  me ae se,m emr e == e= ae
23512007 22,9N 133,3E 65 22,4N 133,00 &Y 34 0 27,8N 152,6E 75 182 40
2918007 24,8N 153,08 65 24,9N 132,98 65 8 0 31,7N 13341 50 31 20 --.- -ee,m w= == em ec e mem s = e=  a-

e eem - - .-

.- L A A LT - - e

2400002 20,98 132,7F 55 26,7N 135,0 50 20 -5 33,6N 132,1E 40 10% 315 -,

EL I .- e e we,.o - e .-

2406007 21,98 132,26 45 29,1N 131,%F 50 24 5 e, wreys  -e  ec  e- L L R P ar  es -
2412067 3u0,7N 131,5F 3% 30,9 131,09 45 24 18 ev s w==,~ - L - - . .. me’ e, e a= e-
2418067 3:,2N 130,768 30 31,9N 130,8¢ 35 13 5 ewys wesye - Te s ee,v mws, . .- e e =m.a - - .-
2500002 33,6N 129,9E 25 33,4N L3V 4E 3% 16 10 -, =Feye e - es ce - sms - w- er m= s®,y aec,s == me mo
TYPHOQNS WHILE WIND OVER 35KTS ALL FORECASTS
WARNING 24«HR 48«HR 72~HR WARNING 24~HR 48-HR 72-HR
AVERAGE FLRECAST ERPOR 32NM  256NH oNY ONM 2BNM  182NM  560NM ONM
AVERAGE RIGHT 4NGLE ERROR 20NM 92NM ONM ONM 18NM 77NM  163NM oNM
AVERAGE MAGHITUDE OF WIND ERROR 4KTS  30KTS oKTS UKTS SKTS 25KTS 60KTS 0KTS
AVERAGE BIAS OF WIND ERROR 1KTS  3BKTS 0KTS oKTS IKTS 25KTS  A0KTS OKTS
NUMBER OF FORECASTS 7 3 1 [ 9 5 1 [
{ 0
TYPHOON BILLIE
00p0Z 03 AUG TQ 1200Z 10 AUG
BEST TRACK SAINING 24 HOUR FQRECAST 48 HOUR FORECAST 72 HOUR FDRECAST
ERRORS ERRAORS ERRORS ERRORS

. POSIT HWIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WInp
0300007 13,7N 146.6E 30 13,8\ 146,5¢ 30 8 0 16,7N 145,0E 45 80 5 19.2N 143.1F 60 246 0 21,8N 141.7E 70 S 0
0306007 14,2N 146,2E 30 14,7n 40,3 30 30 0 17,3N 144,86 45 102 0 19.9N 142.7E 60 288 0 22,85N 140.5E 70 3INI 5
0342002 $4,7N 145,98 30 24,98 14>,8 30 13 0 16,9N 184,26 45 102 =5 19.5N 142.3E 60 245 0 21,9N 140.2E 70 240 -1n
03180F2 15.2N 145,6E 35 15,5N 149,86 40 18 5 17,7N 144,3c 60 157 5 19.7N 142,4F 75 220 10 21,8N 139.7€ 85 217 -5

0400007 15,7N 145,1E .40 16,1V 14>,2¢ 50 25 10 1R,IN 143,7E 70 180 10 19.8N 141.4F 85 185 15 21,8N 138,.3€ 95 174 -1n
0405007 35,6N 144,06 4% 16,2V 149,83 55 38 10 17,BN 142,7E 75 163 15 19.8N 140.1E 90 140 315 21,4N 137.3E 100 155 -20
04120€Z 15,2N 194,3E 50 15,2N 149,2 55 6 5 14,4N 145,1E 60 167 0 16.0N 145,0E 65 406 =15 1B,4N 142,.9E 70 56§ 55
0418002 15,1N 143,96 55 15,0N 14%,3F 5% 24 Q0 14,8N 145,7E 40 248 -5 16.5N 144.2F 65 440 -25 17,4N 140.9E 70 572 -5¢

0200002 15,1N 143.5€ 60 15,1N 145,5¢ 60 6 0 15,3N 141.1F 75 94 5 17.5N 13B.2E 90 202 ~15 19,9N 135.0E 100 289 -15
0506002 15,1N 143,4E 60 15,28 143,140 6 0 161N 140,98 65 112 ~10 18.4N 13B.1F 80 244 -40 20,IN 134.7E 95 322 -15
0512002 15,4N 142,4E 60 15,3N 142,7F &0 18 0 15,8N 140,4k Yu 2192 -10 18,.0N 137,4E 85 311 -40 20,3IN 134,0E 100 380 5
0518002 1b,1N 141.6E 65 15,6N 142,0F 60 38 =5 18,8N 139,1F 7?5 186 =15 19.1N 136.1€E 90 294 =30 21,0N 132.3E 105 345 5

0000007 1¢,BN 140.8E 70 16,6N 14U,6g 65 12 5 18,8N 137,06 a0 9% «25 20.BN 133.1E 90 176 ~25 22,7N 129.3E 10% 222 10
0606062 17,5N 139,6F 75 17,5N 13Y,56 70 6 =5 20,0N 135,7€ 90 78 «30 22.2N 131,9E 100 143 -10 24,3IN 127.8E 3105 185 15
00120062 16£,3N 138,3E 80 18,3N 138,5¢ 75 11 =5 20,7N 134,48 ¢% 77 =30 23,08 130,3E 105 123 0 25,0N 126.2E 105 179 15
0018062 19,2N 137,0E 90 18,9N 137,33 80 25 =10 21,7N 132,98 100 57 =20 23.9N 128.8E 105 104 S 25,7N 124.3E 100 166 25

0700067 21,0N 135,86 105 20,0N 139,6g 95 11 =10 23,2N 130.2k 110 50 -5 25.3N 125.7E 110 66 15 27.8N 121.9E 100 160 40

0706007 2u,8N 134,6E 120 20,78 134,5¢ 120 & 0 23,7N 129,7F 130 8 20 25.9N 325,3E 120 97 30 27,74 121.3E 105 195 40
712002 21,6N 133,4E 3125 24,58 133,28 230 13 5 24,3N 128,5k 125 39 20 26.6N 124,9E 115 152 25 2B,8N 122,1€ 95 302 79
0718007 2:,4N 132,2E 120 22,37 132,3¢ 120 8 0 25,3N 128,3F 110 113 10 27.8N 125,5E 100 283 25 e=,s -s-,c  se  —e e
06000rz 23,1N 131.1E 115 23,3N 130,9E 115 16 0 28,9N 126,3k 1080 166 S5 30.8N 125,56 90 454 30 - - -
0b0EOLZ 23,6N 129,8E 110 23,98 129,78 110 19 0 27,7N 125,8E 1p0 205 10 31.9N 125.4E 90 523 45 R
0L12062 23,78 128,2F 105 23,9N 128,3p 110 8 5 25,8N 123,2€ 300 62 10 27.9N 119.7E 60 173 35 - o= .-
0E18D0Z 23,9N 126,9E 100 23,9N 127, 105 5 5 25,2N 122,16 99U 45 15 <-,- ewe - e =s o= . ee e-
0UDLDIZ 24,2N 125,6E 95 24,18 12%,8FE 100 6 5 25,6N 120,88 90 62 3Ip e-.= wee,e we =n ee s == -
0506007 24,5N 124,4E 90 24,3N 129,5¢ 95 13 5 25,9N 120,56 8% 101 40 --.- =e~,-  += == a= B S
0v120C2 24,8N 122,9E 90 24,8N 123,0g 95 5 5 26,4N 118.4 80 6) 55 . e e .= c. o= ee
0918002 24,8N 121,4E 75 25,2V 121,2E 90 26 15 w=v,~ =veie  «s  we o= . =-  me e- e e= a-
1000062 25,4N 119,8E 60 25,3N 119,88 65 12 S L ce e ee -e,a . es en
1L06002 25,4N 118,7E 45 25,4N 119,08 58 16 5 .- ve == -- - ee e, -- - .-
1612007 25,7N 117,6E 25 25,38 117,4 35 26 10 —  ee - ce e e am,e ce  ee  a-
TYPHOONS WHILE WIND OVER 35KT§ ALL FORECASTS

WARNING 24~HR 48eHR 72~HR WARNING 24-HR 4B=HR 72<HR
AVERAGE FURECAST ERROR 15NM  112NM  243NM  276NM 15NH  111NM  240NM  278NM
AVERAGE RIQHY ANGLE ERROR 10NM  67NM  129NH  119NM L1ONM  67NM  130NM  126NM
AVERAGE MAGNITUDE OF WIND ERROR 5KTS 14KTS 19KTS 20KIS 4KTS 15KTS 20KTS 23KTS
AVERAGE B1AS OF WIND ERROR 2XTS  2KTS  1KTS <»iKTS 2KTS  4KTS  2KTS  3KTS
NULMRER OF FORECASTS 27 26 22 18 31 27 23 19

3 10 I

79



TYPHOON FRAN
12002 03 SEP To 12667 13 SEP

BEST TRACK SARNING 24 HOUR FQRECASTY 48 WOUR FORECAST 72 HOUR FORECASY
ERRORS ERRQRS ERRORS ERRORS
POSET A1ND POSIT 4IND  DST Wgwp PoSIT WIXD DST WIND POSIY WIND DST #IND POSIT WIND DST WIND
0312862 Y.4AN 150,7E 25 9,5N 15U,2¢ 25 38 0 $0,0N 185,08 4u 144 11.08 I39.7E 60 295 10 12.5N 133.7E 8D 473 5
0018067 .3N 150,1E 3D 9,86N 14Y,rg 25 67 =5 10,1N 144,2E 4z 142 11.0N 139.2E 60 313 S 12.6N 133.7E 8D 480 -iC

oo

D4000CZ %.5N 149,58 I0 9,3~ 14Y,3g 30 17 0

0406007 Y.ON 148.4E 35 9,7N 148,4 35 12 0

0412007 10.5N 147,4E 4D 10,28 14/,6g 35 21 5 12,2W 144,36 S50 104
0418007 11,1N 146.4E 40 10,9N 146,78 40 21 0 12,7V 143,46 65 129 1

9,7N 145.8E 45 139 0 10,58 142.9E 65 323 5 11,8N 137.4F 80 503 -3¢
10,78 144,76 5S¢ 132 S 12.7n 140,76 70 263 5 14.iN 136.4E B5 408 -40
6 14.5N 1431.3E 7D 242 5 16,.4N 137,5E B85 370 -45
0 15.0N 140.3E 75 273 -15 47,4N 136,9E 85 3J77 -45

0500007 12,0N 145,4E 45 11,5N 145,4g 45  3I0 0 13,8N 140,86 73 133 10 15.4N 137.1E B85 277 -25 16,7N 133.3F 100 374 -30
0506007 17.9N 144,8E 45 12,7N 44,3 50 21 5 15,7V 140,26 J5 88 10 18.3n 136,56 90 172 -35 20,2N 133.0E 100 240 -3¢
0512002 13.9N 143,8E 50 13,9% 144,3F 55 20 5 17,98 191,9¢ 5 143 0 20.98 139.1E 85 313 -45 24,1N 136.8E 90 365 -0
0548002 14.8N 142,9E 55 14,8N 145,39 55 6 0 1B8,3N 139,3F 75 78 =15 21.6n L35,5E 85 184 -45 243N 132,7E 90 183 -35

0600062 15,9N 141,8E 60 15,7N 3142,0 6% 17 5 19,4N 138,46 85 313 -25 22.4N 135.5€ 95 227 -35 25.3N 133.9E 95 267 -25
0006002 17,1N 140.7E 65 16,7N 140,9F 65 26 0 20,6N 137,4E 8% 118 «40 24.IN 134,2E 95 194 -35 274N 133.0E 98 226 -25
0012067 1L,2N 139,4E 75 17,9N 13%9,8¢ 70 29 5 22,7N 135,1% 98 122 ~40 26.7N 132.4E 100 1B1 ~30 29,9N 132,2E 90 234 -2¢
0618067 $&,1N 138,0E 90 19,28 138,26 80 43 =10 24,0N 133,76 tpd 150 -30 27.8N 132.0F 110 200 -15 3IL,.7N 133,.0E 100 306 <5

0700067 2¢,0N 136,56 110 20,2N 136,8¢ 85 21 25 24,2N 131,6E 105 90 »25 27.7N 129.8E 110 110 ~10 31,4N 130.7E 100 176 0
0706007 2¢,8N 135,0E 125 20,7N 13%,7g 125 6 23,6N 129,6E 15¢ 60 20 27.0N 127.4E 130 78 15 J1.0N 126.2E 110 119 15
8732062 21,38 133,5E 130 21,38 133,88 130 6 24,74 128,68 135 82 5 28,.5N 227,.2F 115 111 5 333N 131,0E B0 232 -10
0718002 21,9N 132,2E 130 21,8N 132,31 135 8 25,5N 127,7¢ 138 98 5 29.4N 127.4E 110 115 5 J4,3N 132,.%E 60 327 -25

0

[

s
DEDOOCZ 25.7N 131,4E 130 22,4N 131,4¢ 435 18 S 25,9N 128,6FE 13¢ 22 10 30.3N 130.2E 110 106 10 35,8N 135.8E 60 4?7 -25
poD60DZ 23.6N 130,7E 130 23,98 13U, 7 130 6 0 27,4N 128,86 120 48 5 31,7N 130,5E 90 154 «5 36,4N $35.5€ 50 504 -35
0612D0Z 24.5N 130,1E 130 24,4N 130,3g 12% 12 5 28,2N 128,9E 118 54 @ 32.5N 331.0E 75 187 -15 37,2N 136.8E 43 SBS -40

s [ 0

DL18DEZ 24,3N 125,5E 125 25,3N 12%,5€ 120 0 5 29,2N 128,0f 165 86 33.84 129,98 BS 239 38,84 135.8E 55 634 -25

0900002 2¢,0N 129,0E 120 26,3N 128,9¢ 120 19 0 30,4N 127,4E 116 130 310 34.8N 130.1E 95 295 10 40,2N (37.1€ 5% 716 -20
DY06DL7 20,6N 128.BE 115 26,6N 128,8¢ 120 0 S 29,7N 128,9E 195 35 10 34,9N 131.7E B0 330 5 39,6N 139.1E 45 71?7 .25
0v1200Z 27,3N 128,.8E 110 27,3n 128,8¢ 115 0 5 30,6N 129,0E 1es &7 19 35,5N 132.5€ 75 383 -10 40,2N 139.1E 4% 689 -20
0¥1B0CZ 26.08N 128,9F 105 27,9N 128,90 110 [ S 31,4N 129,0F 190 100 15 36.2N 133.0E 70 431 -10 40,6N 139.3E 40 622 -20
1000007 26,8N 129,12F 100 28,78 129,80 105 8 5 32,6N 129,7E 95 162 10 37.AN 134,2E 65 487 ~10 41,.5N 141.%5E 40 61l o5
10060027 26,38 129,4E 95 29,58 129,3F 1006 43 5 3I3,2N 130,9E IS5 221 &30 3I7.5N 135.1F 60 497 =10 41.3N 142,56 35 523 5
1012602 29.6N 129.6E %0 29,8N 129,7¢ 100 13 10 34,2N 131,96 ¥5 301 »30 38.6N 136,9E 68 550 5 42,4N 145.1€E 3% 525 0
10180CGZ 2%,8N 129.6E B85 29,9N 129,5 95 8 1D 3I3,2N 130,88 75 221 5 3I7.5N 135,58 45 367 -15 ce,v ee-,- D

1100007 2%,9N 129,46 B85 30,0N 129,4 90 & S 31,7N 129,58 65 90 10 35.9N 132,0E 45 59 0 <-v,e eem,>  es  e- -
1106007 2v,8N 129,26 85 30,0n 129,46 B85 16 6 31,4N 129.4E 0 39 <10 35,7N 131.8E 45 91 5 ev,» o=~ .- . -
1212062 2%,8N 129,0E 85 29,9N 129,2E 75 12 =10 30,8N 129,4E 58 60 15 32.0N 130,0E 35 470 D <e,r cee,m  ca  =s o
1118062 3¢,.0N 128.6E B0 29,98 129,2F 70 32 =30 3D,7N 129,3€ 45 159 ei5 --.« wes,= oo  ee ce em,y ave,s  wv  e= o=

1200002 30.4N 128,6E 75 30,2N 12,9 65 20 »310. 31,0N 128,9E 45 273 [ vom, - =a Pra—— e, - e [
12060c7 31,0n 128,8E 7o 30,98 128,7¢ 65 8 <5 32,7N 128,9E 45 320 5
1212007 31,8N 129,3E 65 31,8N 12Y,4g 65 5 33,9N 130,9E 45 348 10

0
1218002 33,3n 130,0E 68 33,2N 13V,3 50 16 20 e=,= =voy- - b A

~em, - - e ew

1300002 35,iN 131,3E 45 34,8N 131,1F 45 20 g =ey= wee,. - me es wa,m wa=,e - e wo =w.,9 aes=,s - -~ a-
1306007 3I7,0N 132,8E 40 37,0N 132,6g 40 10 B e, =re,e -~ e e we,- wme,- - - em we 4 mee,= .o e  w-
13312002 39,0N 134,4E 35 38,6N 134,55 35 24 f ee,~ ero,a - P se em, s empe, - - me pw e,y ae=,= - v @=

TYPHIONS WHILE WIND OVER 35KTS " ALL FDRECASTS
WARNING 24«HR 4B«HR 72eHR WARNING 24-HR #B-HR 72-HR

AVERAGE FGRECAST ERROR 14NH  13ONM  25BNM  422NM 16NM  130NM 258NN 422NM
AVERAGE RIGHT ANGLE ERROR gNM GENM  109NM  212NM BNM 66NM  L09NH  242NM
AVERAGE MAGNITUDE OF KIND ERROR 5KTS 11KTS 14xTS 23KTS 4KTS  11KTS 14KTS 23KTS
AVERAGE BIAS OF WIND ERROR =1KTS «=3KTS e9KTS =21KkT§ «1KTS «3KTS =-9KTS =21KTS
NLUMBER OF FORECASTS 38 37 33 29 41 37 33 29

b 1§ g

TYPHOON MOPE
0D600Z 14 SEP Yo 1880z 17 SEP

BEST TRACK AARNING 24 HOUR FORECAST 4B HDUR FORECASY 72 HOUR FORECAST

ERRDRS ERRORS
POSIT WIND POStT AIND DST WIND POST WIND DST WIND POSIT WIND
1406007 19,4N 154,5E 40 18,58 154,06 45 61 5 19,8N 151,76 65 239 S5 21.8N 149,1E 75
1412002 20 ,3N 154,5E 45 20,2N 154,6¢ 45 8
1418002 21.3N 154,1F S0 28,9N 154,88 55 46

WIND DST WIND

22,7N 154,4E 65 214 0 25.iN 3152,2E 75
23,5N 154,08 75 283 5 25.7N 151.4E 80

0
5
1500062 22.4N 153,56 55 22,4N 15S,4g 55 19 o 25,3N 151,56 65 189 0 29.2N 150.2E 70
1506007 23,78 152,7E 60 23,2N 153,0 4D 34 0 27,8N 150,BE 70 126 1310 ~-,- <we-,- -
0
5

- CL IR

15312007 25,3N 151,7E 65 24,IN 15¢,2F 65 45 29,3N 150,2E 70 100 35 --,- cee,- -- - .- .-
1518007 2¢,3N 1%0,3E 7D 25,9N 151,8 65 84 30,3N 150,1€ 7¢ 109 20 ~-,- <~o-.- .-

- - .-

1600002 27,7N 149,2E 65 27,6N 14%,0 70 12 5 32,0N 146,8E 70 {43 25 --,.-
1606007 2t,8N 148,7E 60 29,0N 148,0F 70 39 10 ee,» cove,e - o- &= -
1012007 29,9N 3148,4E 55 29,8N 148,4 70 6 15 o=, oeve,. - e ==
1018007 31,4N 148,4E 50 30,98 148,4F 65 34 15 ee,r cceye oo we a- oo

1700087 33,45 249,1E 45 33,2V 148,7F 50 23 5 e-,= evej;e e we == eo - wes,s  es  ss =% wS,p cee,=  es  e= e-
TYPHIONS WHILE WIND OVER 39KTS ALL FORECASTS
WARNING 24=HR 48eHR 72=HR WARNING 24-HR 4B-MR 72<HR
AVERAGE FCRECAST ERROR T4NM  173NM 3SONM ONM 3J4NH  173NM 3S0NM ONM
AVERAGE RIGHT ANGLE ERROR 204M 77N8 82NH ONM 20NM 77NM B2NM 0NN
AVERAGE MAGNITUDE OF WIND ERROR EXTS 10XTS  23KTS 0KTS 5KTS 10KTS 23KTS  pKYS
AVERAGE BIAS OF WIND ERROR sKkTS 10KTS 23KTS 0KTS 5KTS 10KTS 23KTS gKTS
NUMBRER DF FQRECASTS 12 8 4 0 12 8 4 0



TYPHOON RIS
06002 .14 SEP 70 06002 21 SEP

BEST TRACK YARNING 24 HOUR FQRECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS
POSIY WIND POSIY WIND DST WInD POSIT HIND DST WIND POS]T HIND DST WINp
1406007 15,9N 118,9E 3D 16,0N 118,5E 30 24 0 15,7N 119,31 35 54 0 16.5N 119.6E 35 128 -20
1412007 $6,1N 119,26 30 15,9N 119,4F 30 13 0 16,2N 119.,7E 35 72 5 47.3N 120.1F 35 151 -20
1418662 10,3N 119,5€ 30 35,9N 119,3E 30 27 0 16,6N 119,9E IS5 9B -10 17.7N 120,26 35 186 -25
1500002 36,5N 119,4E 30 186,6N 311%9,7E 30 18 0 17,7N 120,2E 35 114 =35 1B.BN 120.7€ 35 227 -25
1506002 16,68 119,06 35 16,5N 119,26 35 {3 0 17,6N 119,8€ 35 103 «20 4$B.7N 120.3E 4p 234 -25
1512007 1¢,8N 118,6E 40 16,8N 119,36 35 40 <5 17,6N 119,4E 40 108 «15 18.5N 119.5E 45 210 =20
1518007 17,2N 138,3E 45 17,0N 119,38 35 58 =10 17,4N 119,3F 40 147 20 18.2N 119.2E 45 220 -25
1600002 17,78 118,26 50 17,88 118,1 S0 B 0 19,5N 116,38 60 33 0 21.6N 115,4€ 65 108 o5
16060027 1K,IN 118,1E 55 18,2N 118,0g 55 8 ¢ 20,0N 117,i1k 65 70 0 22.0N 116.9E 65 163 -10
1612007 1L, 4N 117.7E 55 18,5N 118,0g 55 18 0 19,8N 117,4E 65 88 0 21.8N 116,BE 60 162 -15
1018007 1t,7N 217,1E 60 1B,BN 117,38 60 40 0 20,0N 117,36 65 98 «5 21.9N 116.8E 60 187 -15
1700067 19,1N 118.7E 60 18,5N 116,2E 60 46 0 13,5N 115,06 70 377 0 18.2N 10V,3E 60 263 -15
1706002 19,2N 2116,2E 65 19,6N 136,3F 65 256 0 21,2N 115,2E 70 69 =5 23,2N 115,0E 6D 200 ~15
1712007 19,4N 3115,9E 65 19,58 115,8F &5 8 0 20,8N 134,4F 75 11 0 21.8N 113.4E 45 110 -5
171800z 19,6N 118,6E 7D 19,6N 132,5¢ 70 6 0 20,7N 114,06 Y5 17 0 22.0n 113,6E 7p 145 0
160000z 19.8N 115,3E 70 19,8N-415,2¢ 70 6 D 20,5N 114,06 70 68 «5 22.0N 113.7€ 75 176 15
1806902 2v.1N 114,86 75 20,0N 119,9 70 B o5 21,0N 114,1E 70 312 <5 22.58 114.0E 70 221 25
1642007 204N 114,3E 75 20,3N 113,375 6 0 22,2N L13,0E 70 99 0§ --.,+ cme e  eo - ee
1618002 20,7N 113,76 75 20,6N 119,7E 75 6 0 21,8N 11142E 65 30 5 ev,~ -em.=  e=  =r ce
1900007 21,0N 112,9E 75 20,98 113,06 7% 8 0 22,4N 110,7E 40 6D 20 ~--,* ~e=,- -«  an ne
1906007 24.2N 112,1F 75 24,3IN 112,38 75 43 0 22,7N 110.4E 35 78 el =e-,- ~we,c  au  =c  we
1912067 21,3N 111,56 70 21,38 111,6E 75 6 5 em,= eveys  <m  we m= e cemie  me  ee e
19180C7 21,38 121.1F 70 214N 111,1EF 70 6 0 a=ys =*epe  cv  ee we me v mm= e ee  es  we
2000002 21,4N 110,6E 60 21,4N $11U,7E 55 6 85 ‘me,r wwve,s e me me we,m eme,= e == em
20060072 21,4N 110,2E 45 21,4N 110,72 45 0 0 ==,v w"eye <o  we wo oco,+ cEmm,=  eo == me
TYPHOONS WHILE WIND OVER 35KTS ALL FORECASTS
WKAINING 24eHR d48<HR 72eHR WARNING 24~HR 4B-HR 72<HR
AVERAGE FURECAST ERROR 16NM  9INM  182NM  316NM 17NN 9iNH  1B2NM  314NM
AVERAGE RIGHY ANGLE ERROR 10N S8NM  105NM 202NM LINM  BBNM  105NM  202NM
AVERAGE MAGNITUDE OF WIND ERROR 1XTS  7KTS  16XTS 21KTS§ 1XTS  7KTS 16KTS 24KTS
AVERAGE BIAS OF WIND ERROR »1KTS ®7KTS »12KTS =21KTS *1KTS =-7KTS =12KTS -29KTS
NULMHER OF FORECASTS 21 21 17 13 25 21 17 13
n 5

1912002
19189007

20000c2
20060€7
2012062
2618007

21900c7
21060062
2112002
2118pC2

2200002
2:060C2
2e12002
2218067

2300002
2306007
2312007
2318012

24049002
2406062

AVERAGE
AVERAGE
AVERAGE

BEST TRACK

POSIT

1t 5N
19.,3N

20, 4N
21,8N

L. 7N
23,3N

23,8N
24,3N
24 ,8N
253N

25,9N
2t 4N
27,1N
2¢,0N

29,0N
25,9N
30,9V
3, 3N

34,5N
In, 6N

152,3€
152,3€

152,2€
152,0€
151.7€
151 .5E

151, 4E
151,.5E
151,7E
152,0F

152,3€
152,7€
153, 4E
154,1€

154, 8E
155, 4€
156,26
157,5€

159,5E
162,28

WIND

30
35

40
45
50

FURECAST FRROR
RIGHY ANGLE ERROR

MAGNITUDE OF WIND ERROR

TYPHOON  JOAN
12p02 19 SEP T0 p6&p0Z 24 SEP

AARNING 24 HDUR FPQRECAST
ERRORS ERRORS

PDSIT WIND DST WIND POSIT WIND DST WIND

18,1N
19,0N

20,0N
20,98
23,18
24,9

23,98
25, 4N
25,1N
25,8\

26,5N
27,38
26 ,9N
27, 4N

28,9N
29 ,6N
30,5N
31,2n

33,78
35,0N

AYERAGE BIAS OF WIND ERROR
NUMBER OF FORECASTS

152,030 29 0 22,iN 152,26 45 45 =5
152,530 21 =S 23,0N 151,98 45 28 »19

151,7¢ 35 37 «5 23,7N 150.5€ 45 50 =15
151,5¢ 35 61 =10 24,5N 150.1E SO 77 =18
151,8¢ 40 25 =10 28,9N 1531,ik 50 247 .20
151,7g 40 96 +15 30,5N 150.6E 50 319 .20

151,76 55 17 <5 28,1N 152,26 75 132 10
151,56 60 66 <5 30,0N 152,0E 75 218 10
151,56 65 21 -5 2B,2N 151,88 75 107 10
151,5E 70 40 0 28,8N 151,6E B0 140 15

151,9 40 42 <5 30,0N 153,2E 45 102 -2¢
15¢,1g 55 63 <10 30,7N 153,8E 45 104 -29
158,1€ 50 20 «15 . 29,3N 156,3E 40 96 «25
153,88 S0 39 «15 30,1N 157,5E 40 131 25

159,96 S0 8 =15 31,5N 159,48 40 179 <20
156,08 45 36 =20 160,8E 35 272 <25
158,48 45 26 =20 R
157,58 40 66 =25

wmeie ce ma es
158,76 35 62 25 we,= erege  «s  we ==
160, 0E 35 143 025 ~c,c =raje -« we -

TYPHIONS WHILE WIND OVER 35KTS
WARINING 24=HR 48HR 72wHR

s

48 HOUR FORECAST
ERRDRS

PDSIT

26.3N
27.28

27.78
28.3N
34.2N
35.1N

32,708
33.8N
32,18
32.5N

33.4N
33.84

ALL FORECASTS
WARNING 24-HR

149, 8E
145,26

147.8E
147, 0E
152.8E
153,38

156,3€
157.6E
154,68
154 .5

157.0E
157.8E

WIND

5%
55

DSy
136
188

263
323
425
426

234
258
109
152

140
272

48-HR 72-HP

36INM
291NM

¢KTS

-&4XTS

47NM 140NN 244NM 38INM 46NM 1 40NM  Z244NH

25NM  L02NM  156MNM  291NM 25NM  102NM  156NH

12KTS  17XTS  10KTS 6KTS 12KTS  17KTS 1DKTS

«42KTS ~11XTS =8KTS =6KTS «12KTS. =11KTS -8KTS
19 16 12 8 20 16 12
& 5

81

8

3

WIND
15
-15

~10
=10
=10
«10

PO
168,0M
18, 4N
19.0n

20, 0N
19,98
19,48
19.0N

23,04
24,0N
23,74
23,9N

17,48
24,8

-,

-,

-,
en, v

72 HQUR FORECAST
ERRORS

1184
119.9€
120.5€
120.7€

122.0€
121.5E
119.4E
119.0E

115,1€
117, 0€
116.6E
117.2€

105,1€
115,8E

HiND
40

40
49

40
45
50
50

psTY

72 HOUR FORECAST

P0817

30, 0N
30,84

31,3N
331,80
36,8N
37.0N

349N
35,54
cere

-, -

146.9E
146.3E

145,6E
145.8E
158.5E
159.2E

163.8E
166.2E

WivD

60
60

El
DSY
382
439

494
503
3re
293

212
204

WIND
=25
=25
-3¢

30
-30
-25
-25

«35
-5
-1i0
=20

¢
r
.-

.-

RRORS



3000002
3606607
3012002
3018002

3100007
3106002
3112007
3118002

0100002
0106002
6112002
6118002

0200002
6206002
0212002
0218062

q300007
8306062
0312002
0318002

8400002
0406002
0412002
GA18007

500002
0506002
6512002
e518002

6600002
00606002
0612002
96168062

0700002
8206002
0732002

AVERAGE
AVERAGE
AVERAGE

POSIT

1¢,0N
%.8N
7N
9.6N

10,2N
1b.6N
13,0N
11.2N

13.2N
11.2N
11.4N
117N

12,2N
1¢.8N
13,68
14,3N

14,9N
15,7N
163N
10.8N

17.3N
181N
19,0N
1¢,8N

20,6N
21,5N
225N
23,5N

26,6N
25,9N
27,4N
26,98

3C.0N
30,6N
31,0N

148,8E
148,2E
147,3E
146,1F

144 ,8E
143, 4€
142,1E
143 ,0E

139,8E
138.6E
137,3E
136.1E

134,8E
133.6E
132,2E
130,.8E

129,5E
128,2E
127 .4E
126,9E

126,7E
126,8E
127,0E
127,2¢

127, 4E
127,6E
128,2€E
129,.1F

130.3E
131,7E
133,3E
135.2€

1372,3€
139,8€
142,6E

BEST TRACK
WIND

~
w

30
30
35

FORECAST ERROR
RIGHY ANGLE ERROR

MAGNITUDE OF WIND ERROR

TYPHOON LQUISE
00002 30 OCY T0 12002 87 NOV

WARNING 24 HOUR FORECASY
ERRORS ERRORS
pPOSIT WIND  DST HIND PD5]Y WIND DST WIND
10,3V 148,86 25 18 D 12,2N 146,2E 40 145 0
9,58 148,85 25 25 5 11,6N 146,0E 40 164 -5
101N 347,56 30 27 0 18,6N 144,7E 40 156 <10
9,6N 14%,9E 30 17 5 10,5N 141,3E 40 45 <15
9.9N 144,59 40 1% D 10,8N 140,5E 50 47 <10
10,78 143,6E 4% 13§ 12,2N 138,96 55 62 10
10,78 142,26 50 19 0 11,9N 137,38 55 30 10
11,2N 140,88 55 42 0 12,0N 135.8E 70 25 «20
11,5N 139,56 60 25 0 12,7N 134,9E 80 3D 25
11,38 138,565 8 0 12,IN 134,06 85 48 «35
11,5N 137,465 8 =10 12,5N 133,2E 85 BB #50
11,58 136,2E 90 13 0 12,4N 131,7€ 120 125 <20
12,1N 134,86 95 6 =10 13,6N 129,5E 125 78 =15
12,98 134,68 110 6 =10 14,7N 128,6E 130 64 «10
13,7N 13¢,4E 115 8 =20 16,7N 126,5€ 135 57 =5
14,38 133,1E 135 17 <5 17,2N 12%,8E 150 67 40
15,28 129,3F 140 23 0. 18,3N 124,3E 145 149 S
15,78 3128,3F 135 6 o8 18,5N 124,88 130 116 =5
16,48 127,26 135 13 5 19,4N 123,56 130 199 O
17,0N 126,6F 135 21 <5 19,.8N 123,9E 125 3185 O
17,28 126,5E 135 13 o5 18,9N 125,2€ 125 160 S
17,98 126,8F 135 42 0 20,5N 127,1F 120 66 5
19,28 127,4E 135 13° % 22,5N 129,8E 120 . 68 10
20,08 127,38 130 13 5 23,9N 129,06 120 25 1§
20,98 127,3E 125 8 5 23,4N 127,9E 105 149 5
21,5N 127,5E 120 6 5 25,0N 12B,8E 100 385 5
22,48 127,8F 120 23 10 26,0N 3129,5E 100 219 10
23,78 129,1F 115 12 10 28,0N 132,6E 95 147 10
24,58 130,85 110 12 10 28,7N 138,7E 80 106 20
25,9N $31,%€ 110 311 15 30,7N 139,06 98 42 35
27,28 133,26 100 13 30 32,6N 142,0E 85 100 40
28,7V 134,66 85 34 0 o=, ovvey=s == ee ee
30,2v 137,08 70 20 D ee,- - s e-
30,08 140,26 65 27 1D --,- =, ee -
31,4N 143,38 60 43 15 e-,- . sr e-

AVERAGE BIAS OF WIND ERRQR
NUMBER OF FORECASTS

TYPHIONS WHILE WIND OVER 35KTS
WARNING 24~HR 4¢B#HR 72wHR
15NN 102NM  203NM  260NM
11N 69NM  112NM  139NM 12NM
6XTS 14KTS 25KTS JéKTS

1KTS  =2KTS «{1KTS =37KTS 0KTS

32 32 27 23 35

PO
13.6N
13.1N
13.0N
L1.9N

12.4N
13.9N
13.4N
13.2N

14,.1N
13.4N
14.0N
13.78

15.3N
17.2N
20.4N
21,1N

22.0N
21.7N
22.8N
22.4N

20.5N
24.1N
28.7N
28, 4N

27.3N
29.3N
30.0N

48 HOUR FORECASY

S1T
143.3E
143.2€
141.8E
136.8E

136.3E
135,1E
133.4E
1351.8€

1331.1€
129.8E
129,08
127.4€

125.5¢
124,7¢
122.7¢
122,8E

123,2€
124.5E
124,1E
124.3E

125,2¢
130,.3¢
135, ¢
133, 2F

130,8E
133,1E
134.3¢

WIND
55

50
50
50

ALL FORECASTS

ERR
BnsSTY
249
292

280
43

aa
109
76
88

104
166
165
187

138
131
256
258

248
173
227
272

373
132
154
109

377
358
431

WARNING 24-HR 4B-HR 72-HR
16NM  102NM  203NM  26QNM

&ONM  112NH 139NN

SKTS 34KTS 25KTS 36XTS

-2KTS *11KTS «47KTS

31
17

2?7

{5

3
1

ORS
WIND
-5
-15
-25
~40

-45
-85
-65
-6%

~50
=45
45
-1%

POSIT

15.4N
14.8N
14.3N
14.2N

14,28
15.9N
14,8N
14,6N

15,34
4.9
15.9N
13.9N

18,20

139.5€
139.4E
137.8€
132.6E

131,8E
131.7E
130,1E
128.5&

128.3E
125.9€
125.2E
123.9E

121.7E
121.8E
123.8E
125.2€

127.7E
127.7€
128.2¢
128.7¢

127.7&
135,9¢€
143.5€

=

WIND

70
80
60
60

72 HQUR FOREGAST
ER

323



5. INDIAN OCEAN AREA CYCLONE DATA

TROPICAL CYCLONE 20-76
20602 2% APR TQ 20007 02 MAY

BEST TRACK <ARNING 24 HOUR FQRECAST 48 HQUR FORECASY 72 HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS
POS]T WIND POSIT NIND  UST WIND POSIT WIND DST WIND POSIT WIND DSY WIND POSIT WIND DST WIND
2918002 13,1N 94,2F 35 12,9N 9S,9F 40 21 5 13,9N 9246F 50 323 0 15.28 91,76 60 186 20 ev,s ===, - .e - a-
JL00002Z 13,4N 94, 0E 48 wm - o=®p= == o= e- ee e ePeye  en e ac mo,- eew,=  ec == aw =e,s .. ee me
300600z 14,0N 93, 6E 45 13,8n 93,2 45 33 0 15,38 92,26 S5 145 15 17.3N 92,2 60 128, 15 ~=,= - e a-
3012002 44,8N 93,5F 45 em o ec® )2 cm  ec ee sm e esmie ms ey ke me,v cme,=  ee = ee .o .= am
-304B00Z 15,6N 93,BFE 50 1&6,4N 93,2 45 38 5 17,8N 99,6E 20 315 #20 --,- -@c,- <o  =s ew cs  me me
0100002 36.0N 94,26 50 =w,c e==ys e o= ee evye memye er we - e ee e -a,a . mm a-
D1D60ODZ 3¢.5N 94,4E 40 16,0N 94,0 45 38 5 17,4N 9B,DE 25 223 «20 e me ce ew,a e me e
0112802 169N 94,3 35 ecyr e-=is - mn  ee  we-,- - ee .- R Lt ce  we e
D11BDfHZ 17,3N 94,1F 40 16,8N 94,48 SO 34 10 ew,e =em,s - v - .- e= ev m¥,e ewe,m - - an
DZODOCZ 47.9N 94,1E 45 va,e wemyc e wn er emye eswye eo me e e s em cele ereim e e e
0<D60CZ 16,3 94,2E 45 18,0N 94,.if SO 19 E ee,= ese,w .- . == - am  e= ee,e - e -
0212077 3&,8N 94,4E 35 ev e et e e ac e ev,= srage v ma ee . e ee es,e . e .-
ALL FORECASTYS
WARNING 24-HR 48-HR 72-HR
AVERAGE FURECAST E£RRQP S4NM 201NN 1S7NM ONM
AVERAGE RIGHT ANGLE ERROR 12NM  162NM  107NM NN
AVERAGE MAGN]ITUDE QF WIND ERRUR 5KTS 14KTS 18KTS oKTS
AVERAGE BIAS OF WIND ERROR - 3KTS. -8KTS 318KTS oKTS
NUMBER DF FORECASYS [] 4 2 []
TROPICAL CYCLONE 22-76
0800Z 02 JUN TO 08002 03 JUN
BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECASY ?2 HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS
POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST ®IND POSIT KIND D5T WIND
0206002 19.0N 76,8E 35 19,2N 79,Bp 40 12 5 21,IN 71,38 S0 56 10 --,- <ce=,- - e s me,p as-,~ -u - e
0212007 1Y, 4N 70,9E 40 cw o esm n o8 oo as wa e mreje  ae we w- ee.= ame,e  me  ec eu o,y ese,- =e  =n a-
024800z 20,0N 71,35 40 20,28 71,0 30 21 10 e=y= e=my. - ®e me me o emen,e .- er v ev.p ave,- -r e =

0300002 20.6N 71,8E 40 ve,o ea®,c  co o= we we,s mFa e ce  we -
0306067 21,4N 72.3E 40 21,2N 75,26 40 50 D =, eeein <= we o=
0312007 21,78 72,9E 35 ea,e eev,c o2 ar ee ww,= =rege  ae  ss ==

- s = en,y eea,= - -

ALL FORECASTS
WARNING 24~HR 48<HR 72<HR

AVERAGE FLRECAST FRROR 28NM  SENM ONM (11]
AVERAGE RIGHT ANGLE ERROR 18NM  4iNM ONM ONM
AVERAGE MAGNITUDE OF WIND ERROR 5KTS  10KTS  OKTS  (KTS
AVERAGE BIAS OF WIND ERROR R 5KTS 10KTS  OKTS  QKTS
NUMBER OF FORECASTS 3 1 0 0

TROPICAL CYCLONE 23+76
0800Z 310 SEP TO 2000Z 11 SEP

BEST TRACK JARNING 24 HOUR FORECAST 48 HMOUR FORECAST 72 HOUR FORECASY

ERRORS ERRORS ERRORS ERRORS
. POSIT WIND POSIT WiND DST WIND POSET WIND DST WIND POSIT WIND DST WIND P0B1T WINO DST WIND

1006002 1%,6N 51,2 40 19,8N 91,4 40 13 b 21,iN B9,8E 50 78 B0 -, ~ee,- - e e ==, e - -
1012002 2V,2N 90,7E 40 eo,e ae-, . - e ea eo,> weege - e ®a an - ees,s -n e e= we,.e

1018002 2v,8N° 90,1E 40 21:!N aY,3 35 54 <5 22,58 86,28 25 65 S meum mee,- Al v e =w,e

- e o=

Y T .- e ww - LT —

1100002 21,3N 89,5E 35 aa - ae-,. - e ee es,c emeye - e we
1106002 24.9N 88,7E 3D 21,3N 8%,1g 35 42 5 crege -e =
1112902 2¢.,5N 87,8 20 eeye oov,- - - o=

11180072 23,38 87,0E 20 22,8N 86,8k 30 32 190

-, LTS e o= e o= as

- - .o -—e, - .- > ew

- o @

EL 2 IR - . we .=, - .- e e

ALL FORECASTS
WARNING 24-HR d4B~HR 72<HR

AVERAGE FURECAST ERROR 35NM 7LNM DNM ONM
AVERAGE RIGHT ANGLE ERROR “L3NM  34NM ONM ONM
AVERAGE MAGNITUDE OF WIND ERROR SKTS 13KTS  OKTS  OKTS
AVERAGE B1AS OF WIND ERROR 3KTS 13KTS  OKTS  oKTS
NUMBER OF FORECASTS ] 2 0 0



BEST TRACK

POS1IT
12.0N 59, 6E
1L,?N  58,9€
1:,3N 58,26

WIND p0s
35 13,74
40 =v)n
45 11,98

15080¢2
1542007
1218062

1¢00002
1cp6007
1012007
toisgez

1¢.5N
12,5N
12,48
1e,48

57,4€
56, 3€
55, 6€
54,9€

50 ===
50 12,7~
50 v,
50 13,3In

1700062
1706007
1712007
1718007

174N
12,3N
1: 6N
1¢,9N

54,1
53,5E
53,2F
52, 9€

45 -, -
40 13,4N
35
30

'
13,1N

FLRECAST ERRQP

RIGHT ANGLE ERROR
AVERAGE MaGNITUDE OF WIND ERROR
AVERAGE 81AS OF WIND ERRQR
NUMBER OF FORECASTS

AVERAGE
AVERAGE

BEST TRACK
POS

.,

POSIT
L AN 90,9E

931,2€
91,8E
92,1
92.5E

WIND
2v180072 30
3000002
3L06007

3ui2qez
3018002

3100007
3ip6nnz
3112007
3118002

35 ee,-
40 10,28
45 ee,
50 11,5M

55 euye
12,28

-, .

14,0N

B, 8N
¢.5N
16,28
10,8N

11,3N
13.7N
12,3N
12,78

92,9€
93,2€
93,3
93, 4€

0100062
0206007
0112002
0118007

13.2N
13, 4N
13,3N
12.5N

93, 7€
94,3€
94,8E
94,6E

on,.
13,78
.-y =

15,0N

93,9€
92,9
92.1E

Geaopnz
0206pr2
0412002

16028
11,.8N
12.0N

.,
12,38
20 wu,-

AVERAGE
AVERAGE

FLRECAST ERROR

RIGHT ANGLE ERROR
AVERAGE MAGNITUDE OF WIND ERROR
AVERAGE B1AS OF WIND ERRNR
NUMBER OF FORECASTS

<ARNING

i
58,38
=~

57,2€

AARNING

17

wldd
35

#IND

TROPICAL CYCLONE 25-76
08002 15 OCY To 20002 17 OCY

24 HOUR FQPECAST 48 HOUR FDRECAST
ERRORS ERRORS ERRORS
UST WIND  POSIT  WEND DST WIND  POSIT  WIND DST WIND
127 0 14,58 55,38 45 133 -5 17,2 54,2 45 295 5
O et
63 -5 13,38 54,06 S0 75 0 14.0n 53.8E S0 192 20
ce ee emym meepe em me e- © emmie em ee s
12 0 14,08 53,86 40 103 0 - —— ee e
e ee mele etere ae ee e - —— en e
57 0 15,08 52,9 40 125 10 - - ee s
ce ee meye wempe en ae e - ce me e
68 5 e, eeeqe == == == - e me o~
26 5 --:- - .. @- - - . =w
ALL FORECASTS
WARNING 24~HR 48=WR 72=#R
5ONM  1DONM 244NH  ONM
4ONH OONM  ZZDNM  QNM
IKTS  4KTS  13KTS  oKTS
1XTS 1KTS  13xTS oKYS
6 4 2 0
TROPICAL CYCLONE 30-76
0800Z 30 DEC TO 0890z 02 JAN
24 HOUR FORECAST 48 MOUR FORECASY
ERRORS ERRDRS ERRORS
DST WIND  PGSIT  WIND DST HIND  POSIT  WIND DST WIND
Be ee eeyn smmye oo em en eee emmge en ae e
ce ee meye wempe  ee e me mepm emaie e ee me
43 <5 12,2N 92,76 45 42 #10 14.0N 94.0E 40 40 S
er me mere mmaye  me  ve ee meim cmmie ee  ae mm
59 <15 13,8N 92,26 45 96 0 415.7y 93.8E 50 197 20
ce ee seye mmeee  em me ee ceim smege me ee =
38 w5 34,88 95,26 S5 99 20 17.7N 95.8E 40 390 20
ce 2l mate ectie Il ee me melt eeeii en e e
79 5 168N D4LSE 4D 257 140 --.- esere  ec e o=
re ee ae s ewspe  ee  we =a - e ee e
39 5 16,0N 94,9E 35 276 15 - e ee e
2 e D% - e ev es
169 10 e = e=e, . . == - - -~ e
ce me megr mempe e e e - e ae e
38 0 wmy> veeps e e me - -

e mv e eemje

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

64NM  134NH  209NM ONN

A3NM  114NM 14TNM ONM
6KTS "{1KTS 15KTS  OXTS
*1KT5  7KTS 35KTS  OKTS
7 ] 3 0

POSIT

-

72 HOUR FQORECAST
ERRORS

P
-, -

P

72 HOUR FORECAST

POSIT

-,
.,

e, o
-, -

o, -

-t .

-, -

aw=, -

WIND

-

nsT

DST WIND

ERRORS
ST WIND

-
.-



6. CENTRAL NORTH PACIFIC HURRICANE DATA

HURRICANE KATE
12007 20 SEP TQ 1200z p2 OCT

BEST TRACK HARNING 24 HOUR FORECAST 48 HODUR FORECAST . 72 HDUR FORECAST

ERRORS ERRORS ERRORS ERRORS
POSIT WIND POSIT WIND DST WIND POS]T WIND OST WIND POSIT HIND DSY WIND POSIT WIND DST WIND

231B00Z 12.9N 140,5E 30 12,7N 140,72 3¢ 17 0 13,9N 144,58 35 145 5 14.8N 148,38 35 377 -10 315,0N 152.2€ 30 575 -~35
2200907 13,4N 141,26 30 13,3N 141,0e 30 13 0 14,8N 145,0E 35 184 0 ==, ew=,e e = s ww,s a=-,. - - .-
2206007 13,6N 141,6E 30 13,87 141,39 30 21 0 15,08 145,8E 35 237 0 15.0N 150,1E 35 469 -25 15,0N 154,3E 35 661 -35
22320067 13,9N 142,0E 30 14,2N 142,85 30 50 0 15,0N 146,8E 35 293 -5 15.0N 151,2E 35 522 -25 4%,0N 155.3E 35 701 -35
24180€Z 14,DN 142,0E 30 14,38 141,09 35 19 5 15,0N 143,5E 35 107 =10 45.9N 146,7€ 40 276 -25 16,4N 149,86 40 381 -30
2300007 14,1N 144 ,9E 35 14,0n 141,83 35 8 0 14,0N 142,56 35 42 =10 414.7N 1406, 7E 40 240 -30 45,.3N 151.06 40 410 -30
2306002 14,1N 141.8F 35 14,08 141, 35 6 0 14,0N 142,5E 35 38 -25 34.7N 146.7E 40 223 -30 15.5N 151,06 40 390 -3¢
2512067 14,28 141.8E 40 14,2N 141,7¢ 40 6 0 14,2N 142,5F 4D 18 =20 14.7N 146.7E 45 205 -25 15,5N 151.0E 4% 369 -25
23180027 14,3IN 141,6E 45 14,2n 141,82 40 6 5 14,6N 142,7E 50 38 ~15 15.8N 144 ,6FE S5 112 -15 16,3N 146.5€ 55 104 -25
2400007 14,4N 141,9E 45 14,68 142,2F 40 21 -5 15,0N 143,36 50 67 =20 15.8N 144.6E 55 96 ~15 16,54 146.5E 55 93 -30
2406007 14,4N 142 ,0E 60 14,38 142,56 60 30 0 15,0V 143,88 65 75 -5 15.7N 145.0E 70 Y7 0 16,2N $46.3E 65 70 -20
2412007 314,3N 142,26 60 14,3N 142,28 6D 0 0 14,5N 143,0E 70 21 0 15.0N 145.0E 65 24 -5 1Y5,0N 148.0E 65 191 -15
2418007 14,1N 142,3E 65 14,1N 142,3E 65 ¢ D 14,5N 143,58 F0 19 0 15.0N 145.5E 65 5S4 =15 15,0N 148.5F 65 215 -15

2500002 24,1N 142,6E 70 14,1N 142,8E 70 12 D I14,IN 145,06 70 59 0 14,1N 147,0E 70 162 =15 14,4N 149.0F 70 28L =5
2506002 14,1N 142,9E 70 14,3IN 143,06 70 [ 0 14,IN 144,06 70 35 0 14.1N 345,0FE 65 137 -20 414,4N 146.0E 60 285 -15
2512007 14,2N 143.2E 70 14,2N 143,48 70 12 0 14,2N 144,56 70 54 0 . 14,28 145.,5E 65 167 -15 14,3N 147.5E 60 296 -15
2518002 14,2N 143,6E 70 14,4N 143,86 75 6 5 14,IN 144,8E 75 96 <5 14,1N 146,06 70 203 -10 34.fN 147.2E &5 335 5
2000007 14,3N 144,0E 70 14,35 144,66 70 0 0 14,5N 145,2E 70 90 +15 14.6N 146.4E 70 215 5 $4,7N 147.6E 60 356 <5
2006007 14,6N 144,3E 70 14,6N 345,38 70 0 0 45,2N 145,7E 65 80 =20 15.7N 147,06 60 180 -15 $6,2N 148.3E 5% 328 -10
2012D0Z 15,3IN 144,6E 70 15,3N 144,Sg 70 13 0 16,8N 146,5E Ju 64 =10 17.2N 14B.9¢ 65 118 -10 $6.9N 151.3E 66 293 o
2018DLZ 25,7N 144,9E 80 15,7N 14%,9E 90 0 40 16,9N 146,5¢ 75 54 =5 17.0N 149.1F 65 143 <5 37,0N 152.26 60 323 5
27000P7 1¢,0N 145,0E 85 15,9N 14>, 65 8 0 17,3N 346,06 75 64 0 17.9N 14B,0E 65 178 0 18,0N 151.06E 6% 299 15
2706007 1¢.4N 145,1€ 85 16,5N 14%,CF 85 8 0 18,3N 145,06 75 132 0 20.5N 143,56 65 415 0 22,4N 140.%E 60 669 1°
2712002 17.0N 145,.4E 80 17,0N 149,4F 85 0 5 JB,5N 146,9E 75 B7 0 19.9N 148,6E 60 198 0 21,08 150.5E 50 237 S
2718007 37.5N 145,8E 80 17,2N 142,58 80 25 0 18,6N 146,9E 75 133 S5 19.9N 148.6E 60 250 5 21,0N 150.56€ 50 251 S
2500002 16,2V 146,6E 75 1B,2N 146,6F 75 0 N 20,8N 149,7E 65 29 0 22.5N 153.5€ 55 S8 5 25,0N 157.0E 45 260 S
2606002 1&,7N 147,3E 75 18,7N 47,1 75 11 D 20,9N 149.2E 65 96 0 22.3N 152,0E 55 79 5 24,5N 155.0E 45 161 10
2512007 19,4N 148.3E 75 19,1N 148,38 75 @ D 20,6N 152,36 65 B4 S 22.0N 3156.3E 55 269 10 23,3N 160.3E 45 461 10
2618007 15,4N 149,1E 70 19,4N 149,08 70 6 0 20,7N 152,6E 60 1064 S 22,3n 156,56 50 282 S5 24,0N 159.5E 40 399 10
2900007 21,28 150,0E 65 20,2N 150,06 &5 0 D 22,2N 153,6E 55 70 5 24,28 157.2E 50 278 10 26,9N 161.0E 40 446 10
2996002 21,1N 150.9E &5 21,2N 15U,Bg &5 8 0 23,9N 153,98 55 75 5 26.0N 157.5E 50 287 15 ==, ave,~ - - =e
29120067 21,8N 151,5E 60 21,7N 151,86 65 B 5 23,8N 155,1E 45 160 0 27.4N 157.7E 35 313 0 =m,e ese.e ee o= -
291B0P2 22,4N 152,2E 55 22,4N 152,28 S5 0 0 25,3N 155.,2E 35 164 <10 27.8N 157.3E 30 287 4 =m,0 oe-,- - e ee
3L0DQrZ 2¢.8N 152,56 S0 22,8N 152,5¢ S50 0 0 25,6N 155,7E 35 190 <5 158,86 30 0 con,r  am  e= e
3u06pN2 23,5N 152,6€E 50 23,5N 152,6g 50 0 0 25,5N 154,5E 35 124 0 - - - an —oe, = - ..

3012062 24,6N 152,3E 45 24,68 152,350 0 5 29,2N 150,5e 30 233. -5 .- - e, - e .. e
3618007 24,9N 152,26 45 25,0N 152,1F 45 8 ¢ 2B,8N 150.,6E 30 203 0 e ee em aee,s  ms we  me
016006z 25,2N 152,2E 40 25,5N 154,28 40 18 0 28,0N 151,5€ 30 135 D --.- ce  em ae ce,e eea s es ee  e-
0106007 25,4N 152,2E 3% 25,8N 152,0F 45 26 0 == e  ®e e ee,- ce  me ae se,e esm,m  es  ee oo
0112007 25,6N 152,2E 35 25,7N 15¢,3p 3% 8 0 e-,- i as ee e veie ewe,- e ew  a-
0118067 2¢,8N 152.4F 30 25,9N $5¢,4 30 6 0 ee,- “e e e e = ce  ms ae ee,p ece,s e  ee m-

0c08062 2t ,DN 152,7E 30 25,9N 152,9g 25

(™

~N
L)

V]
[
g
.

- e me me = mae, . -- -, v e® e ava,= -e L —

HURR'{C‘NES WHILE WIND OVER 35KTS ALL FORECASTS
YARNING  24<HR  48vHR 72+HR WARNING 24-HR 48~ -
AVERAGE FLRECAST FRROR JNM 9BNM  213NM 333N o i 48-HR szgn:n
AVERAGE RIGHT ANGLE ERROR INM 73INM 134NM 216NM SNM SONM  144NH  23pNH
AVERAGE M4GNITUDE OF WIND ERROR 1KTS  6KTS 12KTS 1eKTS IKTS  6KTS 11KTS —14KTS
AVERAGE BIAS OF WINP FRROW 1KTS =5KTS =gKTS =12kTS UKTS -4XTS -BKTS -10xTs
NLMBER OF FORECASTS 35 L] 31 27 42 38 33 29



