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Abstract

The STIPS2015 model, which is an operational statistical typhoon intensity
prediction model in the Korea Meteorological Administration, tends to
overestimate the intensity for landfall periods. To resolve this problem, this
study developed typhoon landfall models for four regions (Philippines, Taiwan,
Korea & Japan, and South China Sea) considering the geographical
characteristics of the western North Pacific and combined with STIPS2015
model. The combined model, which is named L-STIPS in this study, is
developed using regression functions for each predicted time based on initial
intensity (Vo) and landmass ratio (L) for the training period 2004-2013 instead
of using a function of time after landfall. The results for the training period
(2004-2013) show that typhoon intensity prediction of the L-STIPS model
was improved by 8% compared to the STIPS2015 model in terms of the
mean absolute error (MAE). For the realtime prediction experiments for
landfall periods in 2014 and 2015, the L-STIPS model was improved by 20%

in MAE, particularly for 60-hour lead time, along with the reduction of bias.

Keyword: Statistical Typhoon Intensity scheme, Typhoon landfall model,
L-STIPS, Typhoon
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Figure 5. Land points (red) and ocean points (blue) within

the radius of 110km from storm center.
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o gEAS W7t W ® olel IWDME #4887
o 4% F ¥Rl WE nEAY L /Y BF 4Rt PEI0E
17m/solatel gk AT, WA B A7oa HEAFRDLS wde] TL
AF 647 AHE AF F 3044 F 6A3HE

Aol B HANA olgdtel TAAAY. TAE AL ool e

T 3t

7| A, Vs tAIE $9 A=, Vo A5 66X A B4 E, LS 8394 U
SAETH &S YeRT

Table 164 Table 4742 & ztzhe] A=z 3
b), AAAFRY, A e AHMAE)S vebith

Table 1. Regression coefficients (aj, as, b), the Rz, and MAE for the landfall model of
the Philippine region.

forecast regression coefficient MAE
lead R®
time (t) a1 a2 b (knot
0 0.832 -4.349 8.557 0.981 3.185
6 0.633 -5.815 17.078 0.935 4.505
12 0.610 -4.981 15.067 0.937 5.601
18 0.571 0 12.143 1 1.42%107™
24 0 0 0 NaN NaN
30 0 0 0 NaN NaN
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Table 2. Same as table 1, but for the landfall model of Taiwan region.

forecast regression coefficient MAE
lead R’
time (t) a L b (knot)
0 0.792 -2.179 5.613 0.924 4.217
6 0.379 -9.741 30.011 0.738 5.137
12 0.130 -10.769 45.156 0.612 5.897
18 -0.116 7.666 37.659 0.222 3.223
24 0.163 6.380 20.367 0.497 1.540
30 0 -13.17 20.375 1 0.000

Table 3. Same as table 1, but the landfall model of Korea and Japan region.

forecast regression coefficient MAE
lead R’
time (©) 4 a b (knot
0 0.799 -10.013 10.855 0.868 4.374
6 0.570 5.660 9.889 0.734 4.551
12 0.476 3.994 18.464 0.689 3.298
18 0.198 12.536 26.339 0.962 0.491
24 -0.000 0.000 40 NaN 0.000
30 0.000 -24.511 0 NaN 0.000

Table 4. Same as table 1, but for the landfall model of South China Sea region.

forecast regression coefficient MAE
lead R’

time (t) a L b (knob)

0 0.717 -14.320 18.206 0.899 3.865

6 0.539 -18.240 26.859 0.754 5.480

12 0.305 -15.557 34.493 0.750 3.876

18 -0.090 11.564 33.490 0.357 3.982

24 0.500 -11.199 18.699 0.946 0.263

30 0.000 27.307 0 NaN 0
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Figure 6. Intensity predicted by Regression equation using each
average Initial wind and LAND in training period at a typhoon
landfall model. Red line shows landing over the Philippines, blue line
shows over the Taiwan, black line shows over the Korea & Japan,

and pink line shows South China Sea, respectively.
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Figure 7. Schematic diagram for operational performance of L-STIPS model.

_’|7_



3. 2% 4 1

i

3.1 STIPS2015522 A% 7 A7
B o e 201493 20159 9] STIPS20155 93 7+ dstndSo] KMA

o] #HAH(Figures 8, 9, left)S &elajm Z7]AZHEE 1207 7H7FA] STIPS2015
e &9 #e vyl glew, ol Edo] AR st AFS vErdh

= a w AxFe] W-go] vl A oF 2m/solW ] gk
I Je AL st = gtk STIPS20152 9 9] FHojro)ses Fie
ol A7 | Fe el vEkd 5 jlvha AbRET 20149

Pdeas s S w(Figure 8, right), ¢F 60~80A|7F ool A

NOGAPSEHo] STIPS20I5EH KT £ Hes HoFe e & & doy
2o o S Aol A= STIPS20152 9ol A¥7E oF 6m/s o|H®E 7HE F&

A5S Yeride E3), 20169 H A 2 2 (Figure 9 right)oll 4] STIPS2015

298 Tm/se] eAE Holn, BE Rd FolA b £ AES RFaL 9l

STIPS20155. €2 v FA D53 vusde o 7M1 $& A& HolF

o] 45% ul STIPS201559 Z =347}
Figure 10(top)& HZ ZH]oHRUMBIA)7} Z8dE A FE23S E3)st

o
A
ol
rlr
o
o
s
s
o
o
o
~
=
o=
Mo
1%
>
b
=
>
rlr
P
N
o
uj
ol
10
o
L
)
ol
ot

HA e BES HoFa glort STIPS2015E €S dede Assls A4
ol AL 55 stal glon, dEdls Ad WsL
2 A5 vz A=E HFURsAY. Figure 10(middle) EE vlolAt

(MAYSAK)e] 283 Ay FF=afolr 283 F5=2, gds 3=

off

_18_



oF AErF Frkshe 5 Sk ot WelWel $AYlE Bysm HEe
e =85S T FHoE QA STIPS2015E oA Z =7t dadrta
d &3 7o Atz EH U}l Figure 10(bottom)e EfE ole}-(ETAU)7F dE o=
AESE Agoln, BFol A5 W FA FEWEsE T wolsA Raka 9
th oolAH BlFo] AdEste AlRE wjol A ofite] Arrmokste] A3 e HolFils
AR, FA FELLE WIS A RS KMA BEEA AR} vwg)
Ag o HowelE u e AP 4 F 5 Aok
2014 Typhoon Forecast MAE
24 GFS
KWRF
22F ——UM_R
-=-UuM
201 NOGAPS
-
16k —&—JGSM
o= o~ —&—HWRF
g §14f ——STIPS
é’ w2t
@ s

L L L s L i

40 60 80 100 120
Forecast Time (hour)

20

40 60 80 100 120
Forecast Time (hour)

Figure 8. The comparison with Bias(left) and MAE(right) of forecast results

intensity over time between KMA analysis and each models (legend) in 2014.
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Figure 9. Same as Figure 8, but for in 2015.
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Figure 11. Comparisons of MAE between L-STIPS and STIPS2015 for training

period of eight clusters.
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Figure 13. Typhoon forecast tracks (color lines) and analysis track(black
solid line) of KMA which are used in evaluating the performance for 8
individual typhoons. @ (a) 1408 NEOGURI, (b) 1410 MATMO, (c) 1416
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Figure 18. Same as in Figure 14, but results for FUNG-WONG
(1416).
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Figure 19. Same as in Figure 15, but results for FUNG-WONG (1416).
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Figure 20. Same as in Figure 14, but results for MEKKHALA
(1501).
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Figure 21. Same as in Figure 15, but results for MEKKHALA (1501).
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Figure 22. Same as in Figure 14, but results for GONI (1515).
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Figure 24. Same as in Figure 14, but results for DUJUAN (1521).
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Figure 25. Same as in Figure 15, but results for DUJUAN (1521).
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Figure 26. Same as in Figure 14, but results for NIDA (1604).

1604 Bias (Model-KMA)

-- L-STIPS
. —STIPS2015

0 24 48 72
Forecast Time (hour)

Mean Absolute Error (m/s)
N

4 1604 MAE

3

0 ‘

0 24 48 72

Forecast Time (hour)

Figure 27. Same as in Figure 15, but results for NIDA (1604).
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Figure 29. Same as in Figure 15, but results for HALONG (1411).
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