Atmosphere. Korean Meteorological Society
Vol. 24, No. 3 (2014) pp. 419-432
http:/dx.doi.org/10.14191/Atmos.2014.24.3.419
pISSN 1598-3560  eISSN 2288-3266

I AR rE
(Research Note)

20134 EfZoll Cist +X2HS2e| ZT oSd Tt

AR M=

d 1R . 7IBY - WAL - UK YD - 2eE?

V71747 =7V EAE, D714 gleld 2 7

(37 2014 49 299, AN 20141 89 229)

Evaluation of the Intensity Predictability of the Numerical Models
for Typhoons in 2013
Ji-Seon Kim"*, Woojeong Lee", KiRyong Kang", Kun-Young Byun",
Jiyoung Kim?, and Won-Tae Yun"

"National Typhoon Center/Korea Meteorological Administration, Jeju, Korea
' Weather Radar Center/Korea Meteorological Administration, Seoul, Korea

(Manuscript received 29 April 2014; accepted 22 August 2014)

Abstract An assessment of typhoon intensity predictability of numerical models was con-
ducted to develop the typhoon intensity forecast guidance comparing with the RSMC-Tokyo
best track data. Root mean square error, box plot analysis and time series of wind speed com-
parison were performed to evaluate the each model error level. One of noticeable fact is that all
models have a trend of error increase as typhoon becomes stronger and the Global Forecast
System showed the best performance among the models. In the detailed analysis in two
typhoon cases [Danas (1324) and Haiyan (1330)], GFS showed good performance in maxi-
mum wind speed and intensity trend in the best track, however it could not simulate well the
rapid intensity increasing period. On the other hand, ECMWF and Hurricane-WRF overesti-
mated the typhoon intensity but simulated track trend well.

Key words: Typhoon intensity, forecast guidance, numerical model, Danas (1324), Haiyan
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ECMWE, JGSM, GEDN [Bender ef al. (2007)]3%} 37}
o] 2 €719t Zd[Hurricane WRF (HWRF),
uigk S 71743 2] TWRE, 7 3i-2] COAMPS-TC
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2007), GRAPES TM (Yuan et al., 2011)]2] 7= <] A gk 7 BF At tisiA RdEe] G A
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ECMWF-GSM®] 4550l S48 Bl Hee sepstent
Table 1. Specification of numerical models used for typhoon forecast.
Title Provider Finest model Bogusing Daily.forecast F.orecast Pre(.iicted
resolution time interval  variables
GDAPS KMA ~25 km (0] 4 6 X, Y, W, P
JGSM IMA 20 km (0] 4 6 X, Y, W, p
Global NWP model NAVGEM US Navy (0] 2 6 X, Y, W, p
GFS NCEP X 2 6 X, Y, W, p
ECMWF ECMWF X 2 24 X, Y, W, p
. TWRF NTC/KMA 15 km (0] 2 6 X, Y, W,
Regional NWP model HWRE NCEP/EMC %) 4 6 X, ; W, S

GDAPS: Global Data Assimilation and Prediction System
JGSM: JMA-Global Spectral Model

NAVGEM: Navy Global Environmental Model

GFS: Global Forecast System

ECMWEF: European Centre for Medium-Range Weather Forecasts

TWREF: Typhoon Weather Research and Forecasting
HWREF: Hurricane Weather Research and Forecasting
KMA: Korea Meteorological Administration

JMA: Japan Meteorological Agency

NCEP: National Centers for Environmental Prediction
NTC: National Typhoon Center

ECM: Environmental Modeling Center

Sh=71748ts] t)7]  A|24W 335 (2014)
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Table 2. List of typhoon cases selected for this study.

Tvohoon Name Typhoon period (TS~TY) Maximum Intensity
M YYYYMMDDHH-YYYYMMDDHH) (Maximum sustained wind, m s™')
YAGI(1303) 2013060812-2013061200 22
RUMBIA(1306) 2013062812-2013070206 25
SOULIK(1307) 2013070800-2013071318 50
CIMARON(1308) 2013071700-2013071812 20
JEBI(1309) 2013073100-2013080306 25
UTOR(1311) 2013080918-2013081506 52
TRAMI(1312) 2013080612-2013080718 20
KONG-REY(1315) 2013082606-2013082918 27
TORAIJI(1317) 2013090118-2013090321 25
MAN-YI(1318) 2013091300-2013091609 32
USAGI(1319) 2013091618-201309230 55
PABUK(1320) 2013092106-2013092618 30
WUTIP(1321) 2013092706-2013093018 32
SEPAT(1322) 2013093000-2013100212 20
FITOW(1323) 2013093018-2013100700 37
DANAS(1324) 2013100406-2013100821 45
NARI(1325) 2013100912-2013101512 37
WIPHA(1326) 2013101012-2013101603 45
FRANCISCO(1327) 2013101606-2013102603 52
LEKIMA(1328) 2013102018-2013102606 57
KROSA(1329) 2013102918-2013110400 37
HATYAN(1330) 2013110400-2013111100 62
PODUL(1331) 2013111412-2013111418 17
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Fig. 2. Error distribution of maximum sustained wind speed. The dots at the top (bottom) signal the 95th (5th) percentile of
relative error. The upper (lower) bounds of the quadrate boxes signal the 75th (25th) percentile of relative errors. The middle
line inside the boxes are the median.
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Table 3. Maximum, minimum, median, 25th percentile, and 75th percentile value of each numerical model error.

Model Forecast time Max Min Median 25th percentile 75th percentile
0 83 -42.0 -10.7 -18.9 -5.9
24 5.5 —42.5 -14.8 -24.2 -8.2
48 -3.2 —40.7 -15.0 -25.6 -11.1
GDAPS 72 -2.8 —40.3 -15.0 -21.7 -10.7
96 —4.5 -34.7 —20.1 -26.4 -11.8
120 4.6 -28.1 -152 -21.3 0.6
0 9.2 -3.6 1.1 0.8 1.5
24 222 -222 1.3 -2.8 7.3
JGSM 48 33.2 -27.6 42 —4.8 13.7
72 324 -19.0 10.0 3.3 17.5
0 1.3 -27.3 -7.4 -11.5 -4.0
24 0.1 -26.0 -9.6 -13.5 5.2
48 29 =313 -6.7 -11.9 -3.7
NAVGEM 72 5.0 -22.1 4.5 -9.7 -1.1
96 6.2 -18.0 -2.5 -8.5 -04
120 0.9 -14.5 =55 -9.9 -3.0
0 9.2 -20.3 0.1 —6.0 2.8
24 12.2 -20.6 -2.1 —6.6 2.8
48 1.2 -14.7 -0.7 -8.0 33
GFS 72 13.6 -18.9 2.2 -9.0 2.7
96 13.7 -10.7 0.5 -33 4.5
120 14.3 -73 -1.1 —4.1 4.5
0 28.0 -19.0 6.3 1.8 11.1
24 423 -28.8 4.7 -2.0 14.1
48 39.2 -16.2 7.1 0.6 18.2
ECMWE 72 36.6 -17.0 13.5 4.7 219
96 39.9 -16.9 20.0 5.4 26.6
120 372 3.2 25.7 7.7 30.2
0 21.6 0.7 12.4 8.7 16.3
24 36.3 -53 14.7 8.2 19.9
48 34.0 -14.4 10.0 5.9 16.5
TWRE 72 23.0 -15.6 42 -3.1 11.3
96 15.7 -12.4 2.0 -1.8 7.2
120 1.7 -11.1 —4.5 -10.9 1.4
0 228 —4.5 3.4 0.5 8.6
24 24.7 -12.9 8.3 22 15.1
48 26.5 -94 7.8 -0.2 13.0
HWRE 72 19.2 -6.3 10.9 5.8 12.5
96 18.6 0.4 10.1 5.7 15.9
120 15.7 0.0 4.8 1.7 8.7

Unit : m s~
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Table 4. RMSE of maximum sustained wind speed and sample size by intensity guidance models for 2013.

GDAPS JGSM NAVGEM GFS ECMWF TWRF HWRF
000h 171 (69) 22 (69 111 (69 55 (69 107 (69) 133 (69) 79 (69
024h 201 (54) 9.6 (54) 122 (52) 73 (53) 147 (50) 174 (52) 123 (54)
048h 203 (40) 143 (41) 106 (40) 72 (@) 159 (39) 144 (38) 114 (4l
072h 195 (27) 149 (28) 84 (27) 79 (28) 179 (28) 97 (24) 1.1 (28)
096h 207 (15) - - 76 (16) 62 (16 217 (16) 73 (13) 120 (16)
1200 167 (8) - - 77 @8 64 (8 243 ® 12 (5) 15 (8

*Most smallest RMSE

Unit : m s, (): sample number
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