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Verification on Forecasts of Tropical Cyclones over
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Abstract: Operational positioning, track, intensity and landfall point forecast errors of tropical cyclones
(TCs) over Western North Pacific in 2016 are evaluated on the basis of CMA/STI’s “Best-track” dataset.
The results show that the performance of TC positioning is a little larger than that in last year, with an av-
erage error by all methods is 24. 9 km. The track forecast errors of both subjective and objective methods
do not continue to decrease, which means the overall forecast performance in 2016 is slightly lower than
that in the previous two years. The ECMWF-EPS, NCEP-GEFS and UKMO-EPS have better performance
in track prediction than other ensemble prediction systems. No significant improvement in TC intensity
prediction by subjective methods has been seen compared with previous years. However, the subjective
methods have very small prediction error for the 24 h landfall point of Super Typhoon Sarika in Wanning,
Hainan, and the errors are less than 15 km. The landfall prediction performance of global models is better
than that of regional models.
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Table 1 TC positioning errors in 2016 over Western North Pacific (unit: km)
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Table 2 Average errors of subjective track forecasts in 2016
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Fig. 1

The 24 h (a), 48 h (b) and 72 h (¢) averaged TC track forecast error trends by

CMA, JMA, JTWC, KMA and HKO
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Table 3 Same as Table 2, but for objective track forecasts
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Fig.2 The 24 h (a), 48 h (b) and 72 h (c¢) averaged TC track forecast error trends by global and regional models
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Fig. 3 Distribution of box plots of track forecast errors from 2010 to 2016 for ECMWEF-IFS (a),
NCEP-GFS (b) and UK Numerical Model (¢) at the lead time level from 1 to 5 days
(The upper and lower limits of the solid “whiskers” present the 90% and 10% percentile of track errors respectively;
the upper and lower limits of boxes present the third and the first quartiles of track errors;
the black bars in the boxes are the median of errors and the circulars out of box plots are outliers)
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Fig. 4 Ensemble mean track forecast error in 2016
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Fig. 5

Bi-direction quantile analysis chart between typhoon track forecast ensemble spread

and position error for six ensemble systems in 2016
(a) ECMWEF-EPS, (b) JMA-TEPS, (¢) JMA-WEPS, (d) MSC-CENS,
(e) NCEP-GEFS, (f) UKMO-EPS
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Table 4 Average errors of subjective intensity forecast in 2016
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Table S Same as Table 4, but for objective intensity forecast
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HAKUE 6.4 8.5 160 10.7 13.6 382 13.7 17.0 291 /
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A R WIPS 6.6 8.5 352 9.1 11.6 266 10.8 13.6 193
1 0¥ H
AUERT & & TR )38 6.4 8.2 368 9.4 11.8 294 1.0 13.1 226
AR RN =T 1.7 10.3 332 12.6 15.6 324 14.2 7.1 28 13.4 15.8 185 14,0 16.6 129
Fz6 2016 EEXMHBIRA % 24 h BEESIREFKIT (B AL :km)
Table 6 The 24 h forecast errors of landing point by subjective methods in 2016 (unit: km)
A M4 /5 b
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JTWC 39.8 71 10.3 61.5 58.4 66.7 0 73 65.1 10.1 32.7
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FAHREM 46.3 41.6 20. 2 83.7 44.6 130.3 20. 4 60.6 48.6 47.9 4.9
WL ENM 8.2 13 93 4.9 89.9 56. 6
W EM 8.2 37.3 19.7 78.7 7.6 72.2 7.7
JREM 75.9 46.7 19.2 4.7 51.7 12.4
{3 E) 56.4 73.1 40,1 47,9
LI EM 8.5

LA AE 2016 4F (8 Bl S TR IR Z A ZE A K. A
BIURG X T Y5340 5 7 A6 B 0 T 19 24 h B By 5 TR
WREEHBAEH /N AR 2EAE 15 km DL R AHX T4 i~
TEVRYINI 24 b 8 il i 15 2 D) ACRH X 85 K, B vl R
SCEBRE TR R ZE BT T 100 km, £ Z &M
TR 735 T AN TR 7 3k 22 ) ) 25 i o5 79 4 B T A7
E—EREW, ECMWE-IFS %} 2016 4 24 h %
SR R TG B R B 0 e X BT A R B A KLY
24 h BBl S WURIRZE I LE 30 km LR . KT
4 BRAE 2110 6 Bl i PR R B AL T X

6 Zi it

ARICXF 2016 4F P A6 K- 9 W A ORE RE iF

G RE B PR AR iR B R il i RUARORG BE HEAT T O 1R
BT .

(D P RFLE HARRITJTWC, F K
SCEH MR EASRT HAE ARG A TR E
Tk B E R 2N 2409 km, [B 2015 4F
(22,0 k) BE AR K. L, 28 007 15 25 B /N Y 02 R
44 Uk 16.3 km,

(2) 2016 4, =2 L 1 %5 00 JH A% 101417 15 22 % A5 4
S Z A LU/ P A A T M R I A A
A REAR

(3) ECMWF-EPS, NCEP-GEFS fI UKMO-
EPS =/ME A TR & G0 10 & KU A2 T00 40 8 14 1 B
HamTHAMNESHIRAS.

D PR LH HASLT JTWC H#iEHA %



£ W ] R A5 £ 2016 4F PG b R - 1 R R T BAGHE 08 IUHRORG S 8 589
7 BFR6,BAEUMMA E
Table 7 Same as Table 6, but for the objective methods
B AT
1601 & 1601 & 1603 % 16042 1608 & 1614 % 1617 & 1617 & 1621 & 1621 & 1622 &
BEAK  EBAER BIEGEKE AR BENE O BRAEK  BRAEK HRAK O BRAEM  BREX BRAER
el el R g ) B/ DL fifi 6, fify 6, R W5 e
/EERM /EEER JEEAT /I TR REE JRWIEE JRERM TR SEMAT /TR
JbstsE 14.4 40.6 284.6 108. 1 58.1 50. 6 25.5 66.7 18.8 23.9 9.6
ECMWE-IFS 21.3 12.8 17.5 70.4 20.2 25.2 15.2 16.8 5.8
H A Bl 26.9 35.5 22.3 84.1 84.7 24.8 9.1 26. 8 13.4 54,2
NCEP-GFS 13.4 58.4 18.6 7
AL ¢ 15.9 7.9 9.6 56. 1 46.5 3.1 68.2 9.2 17 33.2
KA B 22.5 62.2 42.1 63.5
I M E 49,7 19.7 126. 4 77.7 9.3 17.2 25.1 5.4 38.4
LT HH 5. 4 0 42.8
GRAPES-TCM 4.2 5.4 61.4 114 114.5 116.1 13 83.8 37.3
i & R 108.9 99.7 102.8 51 143.6
% GFDN 25.7 64. 2 67. 1 103 53.7 5.8 117.2 33.2 12.6
HAES 3.1 12.2 25.2 58.2 95.2 15.2 8.2 20.8 7.9 83.1
I 4 38.6 72.1 17.2 62.8 64.3 75 25.5 64.5 10.8 5.4 47.9
B RUIT 2 4 9.1 13.6

JTAARERSCE A 7 EWHUR 7% 24,48 F
72 b i JRE TR A A Xk S 24 R 22 Y ] X 1) 31 R 4. 9
~5.7,6.0~8.9F17.2~10.0m s ', BWHEE
L GE T TR T U Y 95 R TR A7) s A0 T R (E R S5
JE PR KR o AT 25 R IR TR R B X
56 J3E A A E 55 7R 4R AR LI B0 R Bt

(5) TAE T G WBHRHLIG X T 8 58 5 XA
FRAEER T T /Y 24 b il R R ZE B AR R /N IR
ZEAE 15 km PUF s M0 T 6 MR EAE R B9 24 h %
ili A IR ZE WA X B R . B LB J7 3 A Bk X
F1% 5 i it AR 1 B 2 B0 T IX B 5
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