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Abstract Seasonal predictability and variability of tropical storms (TCs) simulated in the
Global Seasonal Forecast System version 5 (GloSea5) of the Korea Meteorological Administra-
tion (KMA) is assessed in Northern Hemisphere in 1996~2009. In the KMA, the GloSeaS5-Global
Atmosphere version 3.0 (GloSea5-GA3) that was previously operated was switched to the
GloSea5-Global Coupled version 2.0 (GloSea5-GC2) with data assimilation system since May
2016. In this study, frequency, track, duration, and strength of the TCs in the North Indian Ocean,
Western Pacific, Eastern Pacific, and North Atlantic regions derived from the GloSea5-GC2 and
GloSea5-GA3 are examined against the best track data during the research period. In general, the
GloSea5 shows a good skill for the prediction of seasonally averaged number of the TCs in the
Eastern and Western Pacific regions, but underestimation of those in the North Atlantic region.
Both the GloSea5-GA3 and GC2 are not able to predict the recurvature of the TCs in the North
Western Pacific Ocean (NWPO), which implies that there is no skill for the prediction of land-
falls in the Korean peninsula. The GloSea5-GC2 has higher skills for predictability and variabil-
ity of the TCs than the GloSea5-GA3, although continuous improvements in the operational
system for seasonal forecast are still necessary to simulate TCs more realistically in the future.
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Table 1. The detailed descriptions of GloSea5-GA3 and GloSeaS-GC2.

GloSea5-GA3

GloSea5-GC2

Atmosphere GA3.0 GA6.0
Ocean GO3.0 GO5.0
Model Sea Ice GSI3.0 GS16.0
Configuration
Land GL3.0 GL6.0
Coupler OASIS3
Resolution Atmosphere N216L85, 0.83° x 0.56°, Top: ~85 km
Y Ocean ORCAO025L75, 0.25° on tri-polar grid
Forecast Atmos.: KMA N512 Atmos.: KMA N768
Ocean: NEMO VAR (UKMO) Ocean: NEMO VAR (UKMO)
Initial Data
Hindcast Atmos.: ECMWF ERA-Interim Atmos.: ECMWF ERA-Interim
Ocean: Seasonal ODA reanalysis (UKMO) Ocean: NEMO VAR (UKMO)
Forecast range & Forecast 63 days, 2 mem./day 75 days, 2 mem./day
Ensemble member 235 days, 2 mem./day 240 days, 2 mem./day
Hindcast 245 days, 2 mem./day 255 days, 2 mem./day
. . 14 years 20 years
Hindcast period (1996~2009) (1991~2010)
Operation period 2014~May. 2016 2016~now
60N
40N+ ‘
- — WP EP NA
N1
EQ — o ; . ,
0 60E 120E 180 120W 60W 0

Fig. 1. Tropical storm tracking regions for analysis: North Indian Ocean (NI), Western Pacific (WP), Eastern Pacific (EP) and

North Atlantic (NA).
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Fig. 2. Seasonal average numbers of tropical storms in
GloSea5-GA3 (blue), GloSea5-GC2 (red) and observations
(black) for individual ocean basin during the period 1996~
2009.
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Fig. 3. Seasonal mean tropical storm occurrence frequency density for (a) observations, (b) GloSea5-GA3, and (c) GloSea5-

GC2 during the period 1996~2009.
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Fig. 5. Scatterplot of tropical storm occurrence date against duration for individual ocean basins at observation, GloSea5-GA3,
and GloSea5-GC2. Each radial axis and radius denote the first day of the month and duration, respectively.
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Fig. 6. Normalized tropical storm frequency for (a) the
North Atlantic, (b) eastern Pacific, (c¢) western Pacific and
(d) North Indian in observation, GloSea5-GA3 and GloSea5-
GC2 during the period 1996~2009. Results are normalized
for each year by subtracting the mean of the whole ensemble
for all years and then dividing by the standard deviation of
the ensemble means.

A&l o B= 8] Pearson A A9} P-valueE
Table 29 VEMATE. 95% Al FEoA] Fo)ds
Holx= AT GloSeas-GA3<2l SHIB Y 319 (-0.76)

Table 2. Pearson linear correlations (p-values) of interannual variability of tropical storms frequency from GloSea5-GA3 and
GloSea5-GC2 with observations for individual ocean basins as defined in Fig. 1 during the period 1996~2009. It is calculated
using two-tailed Student’s t distributions with P values of 0.05. Bold implies statistical significance at the 95% level.

North Atlantic

Eastern Pacific

Western Pacific North Indian Ocean

GloSea5-GA3
GloSea5-GC2

0.53(0.051)
0.09(0.756)

~0.76(0.002)
~0.40(0.159)

0.15(0.618)
0.23(0.433)

0.56(0.038)
~0.13(0.662)
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