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Verification on Forecasts of Tropical Cyclones over Western North Pacific
and South China Sea in 2017
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Abstract. Operational positioning, track, intensity and landfall point forecast errors of tropical cyclones
(TCs) over Western North Pacific and South China Sea in 2017 were evaluated on the base of CMA/STI’
s best track dataset. The results show that the performance of TC positioning in 2017 was a little larger
than in 2016, with an average error by all methods was 26. 7 km. The overall track forecast accuracies
within 72 h were not better than in 2015 in recent two years for both subjective and objective methods.
Landfall prediction errors for the 24 h landfall point predictions of CMA were mainly less than 65 km, ex-
cept for the landfall point of “Nesat” at Yilan Taiwan Province. The evaluation results could be strongly
influenced by adopting different best tracks or operational real-time observed dataset from different official
agencies.
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Table 1 Mean TC positioning errors in 2017
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Table 2 Average errors of subjective track forecast in 2017
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Table 3 Same as Table 2, but for objective track forecast
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Fig. 2 Same as Fig. 1, but by global and regional models
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Table 4 The average, maximum and minimum values of track errors by subjective methods,
global models and regional models by using STI’s best track, JMA’s best track and

operational positioning results from JTWC, KMA and HKO as reference (unit: km)

Bl 2%/ h

kAR 24 48 72 96 120
W RARME RAME O B RKRME BOME B RRMA BOME M RO BRAME M BRI RAME
RS RE 78.8  82.6 72.7 138.4 145.0 131.7  224.7 239.3 217.2  330.8 359.0 315.4  441.9 472.4  429.6
AARSLT 820 91.6 74.6 137.4  146.9 126.0  224.5 242.8 211.6  330.2 362.5 313.0 416.1 471.1 394.2
JTWC 86.8  93.8 80.9 151.9 170.9  140.4  245.6 272.2 229.5  343.5 385.5 316.9  384.9 426.3 357.7
HESLT 93.7 101 89.6 153.7 160.7 141.8  249.2 263.8 233.3  327.0 349.9 311.3  380.0 421.0 352.8
HHERLE 80.0  87.0 79.5 138.8 146.6 127.5  220.2 233.4 203.0  307.7 331.9 286.6  350.0 369.7 324.8
ECMWEF-IFS  67.8  73.5 60.0 107.6  116.5  91.3 1974 223.7 172.2  284.7 306.7 253.0  337.3 383.0 285.0
NCEP-GFS  77.5  83.9 71.6 127.1 138.4 113.9 197.9 218.9 181.6  258.7 307.5 207.7  365.4 407.6 308.5
e [ 5 7.9 76.9 68.8 111.5  120.3  103.3 183.3  199.9 167.9  302.5 324.5 282.2  389.9 427.3  356.2
T639 100.9 108.2  93.4 194.6 208.1 192.9  311.9 324.8 299.4  470.8 498.9 413.6  665.7 744.7 525.8
i GDAPS 81.0  87.8 76.8 127.0 136.8 116.4  217.2 238.4 195.4  561.0 605.6 522.6  888.9 1017.7 838.2
H A $0i 82.5  90.9 76.4 146.5 154.6  135.8  246.7 261.2  234.5 / /
WAFMEEME 85.8  90.9 82.4 253.5 265.5 238.3  260.9 276.8 236.6
GRAPES-TCM  94.4  99.3 90. 8 159.1 164.6 152.2  267.0 287.2 246.6 /
E#ERER  93.2  96.8 91.2 153.4 162.5 145.3  233.3 263.6  208.0 / / / / /
IRELE ¢ 64.8  72.4 60. 2 113.9 125.5 103.0  210.4 225.1 206.1 / /
GRAPES-TYM 85.9  89.2 82.5 139.2 146.6 130.7  252.9 270.1  242.5 170.3  513.3  436.9 720.3 790.1  624.0
HWRF 88.3  95.5 81.1 144.7 159.6  135.1 224.2  246.9 209.6  309.7 364.5 274.3  381.6 434.9 310.2
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Fig. 3 Track error intervals of subjective methods (a), global models (b) and regional models (c)

A 3

by using STI’s best track, JMA’s best track and operational positioning results
from JTWC, KMA and HKO as reference, respectively
(Dot-lines indicate mean errors by referring those five different observed TC positions; the upper/lower borders

of intervals indicate the maximum/minimum results by referring those five different observed TC positions)
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Fig. 4 Ensemble mean track forecast errors in 2017
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Table 5 Average errors of subjective intensity forecast in 2017
TR 4/ b
24 48 72 96 120
EAR e o, PG bR, B bR, B wirR o F% MR
o o FEAKL o o FEA KL o o FEA KL o o FEA KL o o FEARL
MiRE  BE L MBRE RE o MBEOBRE T MRE RE o MiRE S RE N
/mes ! /mes ! ! /mes ! /mes b ! /mes ! /mes ! /mes U /mes ! ! /mes ! /mes™t !
hRE 45 3.8 5.4 359 5.7 7.4 270 6.4 7.9 194 7.2 9.0 144 7.6 9.5 104
HAR LT 3.8 5.1 349 5.2 6.7 248 5.1 6.5 179 / / / / /
JTWC 5.0 6.9 359 6.4 8.5 269 7.1 9.0 193 7.4 9.5 142 8.4 10. 8 104
WES LT 4,0 5.2 349 5.1 6.6 259 5.3 6.8 179 5.6 7.2 128 6.4 8.2 93
TR E 3.4 4.4 213 5.2 6.5 134 5.5 6.5 76 7.4 9.4 142 8.2 10.5 26
[RGES/ 4.1 5.7 355 6.0 7.8 263 6.9 8.7 191 / / /
JRER 3.1 4.1 13 5.0 6.5 24 / /
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Fig. 6 Same as Fig. 3, but for intensity forecast results
6 EXRS,EBAEUTE
Table 6 Same as Fig. 5, but for objective intensity forecast
Fidfr /b
24 48 72 96 120
kAR P B, PHE MR TR B, PgE By, THE R
;iﬁé?é 3 Wiﬁ ;ﬁéi BE Wiﬁ ;1}% BE #4/\#( ;5;?5 3 #ﬁﬁ ;5‘% BE #fﬂ
/mes ! /mes ! ! /mes ! /mes ! ! mes ' /mes ! l mes ' /mes ! ! /mes ! /mes! !
NCEP-GFS 4.9 6.0 194 6.2 7.7 143 8.1 9.7 101 8.5 10.8 74 10,0 12,9 58
o ECMWE-IFS 1.8 6.1 172 6.5 8.2 128 7.5 9.2 94 8.4 10.6 71 8.3 10.8 56
it S E A 6.6 8.0 191 7.6 9.3 145 8.8 10.5 105 10.5 12.2 79 115 12.9 59
HASE 5.4 6.9 374 8.1 10.3 288 9.7 12.2 210
#H GDAPS  13.1 16.1 182 4.8 177 138 16.2 19.3 104 16.5 19.9 77 16.2 195 59
WARGHE 5.6 7.4 176 7.1 9.1 128 8.2 10.5 90
IRLE ¢ 6.5 8 82 .7 9.9 57 7.8 10.1 41
X 35 SFRBE T-RAPS 7.0 8.5 170 8.3 10.2 133 10.9 12.9 96
B RBARER 47 6.1 248 5.3 6.6 194 6.3 7.8 144
GRAPESTYM 4.6 6 280 5.8 7.2 205 6.7 8.4 137 8.3 10.2 96 10.6 12.9 66
GRAPESTCM 6.2 .7 253 8.1 10.7 187 8.5 10.7 130
IR 41 5.8 197 6.5 8.1 142 6.9 8.4 101
tix AR WIPS 4,7 6.4 340 5.7 7.3 240 7.5 9.9 164
Wk ARFmHMEE 45 6.2 343 6.1 7.8 266 7.0 8.6 197
ff /N — 5.0 6.9 362 6.4 8.7 252 6.8 8.2 209 7.2 9.5 156 8.3 11.2 119
KT BR4,EASELENHAUMNEETEFSINEERE (LA :km)
Table 7 Same as Table 4, but for the intensity errors by referring the true values
from different agencies (unit: km)
BRI R/ b
ik 24 48 72 96 120
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hiks e 41 5.6 3.4 6.0 7.4 5.4 6.9 8.8 6.1 8 9.6 7.3 8.2 1.2 7.2
AASKLT 3.9 5.1 3.1 5.5 7.2 4.5 5.7 7.4 4.7 / / /
JTWC 5 5.3 4.5 6.7 7.3 6.4 7.6 8.4 7.1 7.7 8.7 6.9 9.5 1.1 8.7
BESLT 3.9 5.7 2.8 5.0 7.0 3.8 5.6 7.9 4.5 5.8 7.6 4.7 6.5 1.7 5.1
THRLE 3.5 4.9 2.9 5.4 7.0 5.0 5.9 7.4 5.3 7.0 8.4 6.3 9.0 1.2 8.0
ECMWF-IFS 4.9 6.5 4.0 6.5 8.5 5.3 7.8 10.3 6.6 9.1  11.2 7.9 10.4 2.2 8.3
NCEP-GFS 4.9 5.9 4.5 6.2 7.5 5.3 8.9  10.3 8.3 9.7 11.63 8.6 13.8 1.5 12.3
[ 6.0 7.5 5.1 6.5 8.2 5.5 7.6 9.4 6.3 8.9  10.3 7.4 9.9 1.6 8.0
#E GDAPS 13.5 14.8  12.8 15.8  17.3  15.2 17.6  17.8  16.2 18.5  19.7  17.0 20.3 2.7 18
A 5.4 6.4 4.9 8.4 9.5 7.8 0.0 11.5 9.0
BRI HME 5.4 7.6 4.4 6.9 4 5.9 8.2 1.1 7.2
GRAPES-TCM 6.1 6.9 5.7 7.9 8.9 7.5 8.6  10.2 7.8
EilBERER 5.0 6.4 14 5.4 7.3 1.5 6.6 9.0 5.3 /
IR AE 6.1 7.8 5.3 7.5 8.8 6.6 7.7 9.6 6.3 /
GRAPES-TYM 4.9 5.7 4.5 5.9 7.1 5.3 6.7 8.3 5.8 8.4 10.2 7.2 1.2 L5 9.6
HWRF 5.5 6.6 4.5 6.5 8.1 5.5 7.6 9.9 6.2 6.0 9.8 3.8 6.3 2.9 3.8
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Table 8 The 24 h forecast errors of landing point by subjective methods in 2017 (unit: km)

B WA R OB i 5
RIS i 5 " my GE S 3 K SRS T i T4 a R k%
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LD EE 32 50.5 34,8 20.0 238.8 14,9 4.4 23.8 23.3 62.6 57.1 /
HERLE 7.6 28.3 55.1 203. 3 66.3 352.5 40.1 84.7 18.7 27.8
HASET 60.7 87.0 81.0 189. 1 345.6 145.6 29.1 165.0 17.6 68.3 29.3
JTWC 48,0 92.3 28.1 214.5 21.0 87.7 31.5
BESRT 45.1 14.3 88.3 199.6 26.3 358. 4 59.7 126.9 42,4 / 21.3
REM 70.0 85.0 4.9 240.9 21.2 340. 4 38. 4 118.7 16.6 /
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Table 9 Same as Table 8, but by objective methods
B WL FR BB 5
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T639 56.7 8.8 94,1 25.4 322.0 76.0 0.0 83.9 45.5
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EAGE Y 77.9 112.8 174.7 42,2 / 43.3 71.6 71.0
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By / 6.6 223.4 9.1 395.3 38.3 102.9 31.6 9.8
& XU 2 2 g 14.8 0.6 119.4 25.8 21.9 23.9 16.2 20.5 42.8
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