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Seasonal Predictability of Typhoon Activity Using an Atmospheric General
Circulation Model and Observed Sea Surface Temperature Data
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Abstract: The seasonal predictability of typhoon activity over the western North Pacific is investigated using an
atmospheric general circulation model GCPS. A ten-member ensemble with different initial conditions is integrated for
five months using observed sea surface temperature data for each year from 1979 to 2003. It is shown that the monthly
variation of occurrence frequency of simulated tropical storms and the distribution of tropical storm genesis location are
similar to those of observed tropical storms, but the model is unable to reliably predict the interannual variation of the
occurrence frequency of tropical storms. This is largely because the observed relationship between tropical storm
occurrence frequency and ENSO is different from the simulated one. Unlike the observation, in which the tropical storm
occurrence frequency has no relation to ENSO, the model has a tendency to generate more (less) tropical storms than
normal during El Nino (La Nina). On the other hand, the interannual variation of the mean longitude of tropical storms
that shows a close connection with ENSO in both observations and simulations is simulated similar to the observation.
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Fig. 1. Monthly mean occurrence frequency of observed
(solid line) and simulated (dotted line) tropical storms over
the western North Pacific for the period 1979-2003.
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Fig. 2. Distribution of (a) observed and (b) simulated tropi-

cal storm genesis latitude over the western North Pacific for

the period June-October of 1979-2003. Mean values are in
parentheses.
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Fig. 3. Distribution of (a) observed and (b) simulated tropi-
cal storm genesis longitude over the western North Pacific
for the period June-October of 1979-2003. Mean values are
in parentheses.
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Fig. 4. Yearly variation of occurrence frequency of observed
(solid line) and simulated (dotted line) tropical storms over
the western North Pacific for the period June-October.

Table 1. Mean tropical storm occurrence frequency and lon-
gitude over the western North Pacific for the period June-
October of 1979-2003. Standard deviations are in parentheses

OBS GCM
Mean number 20 (42) 147 (5.8)
Mean longitude 1404°E (4.2) 132.2°E (6.1)
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Fig. 5. Yearly variation of SOI (solid line) and (a) observed
and (b) simulated tropical storm occurrence frequency over
the western North Pacific (dashed line) for the period June-
October.
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Fig. 6. Yearly variation of SOI (solid line) and (a) observed
and (b) simulated tropical storm genesis longitude over the
western North Pacific (dashed line) for the period June-Octo-
ber.
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Fig. 7. Yearly variation of observed (solid line) and simu-
lated (dotted line) tropical storm genesis longitude over the
western North Pacific for the period June-October.

T

240 S moR B A5 B 9 A

A3
r>~
Og‘-_i,
i
2
o
ol
po)
9,
£
b
o
9
i
(U AT
Hr o

SEA RS 2 A
@ A% w4 Age] e 247 P mge =
% thtE S BB WA N, B4 97

2 A7e 71 TR Ie AR A
T e oIS oS AZE) HAGA 3 E
al

AAM, BEE, 2003, GDAPS YHEE R Al2ES o8
& HZ AR S @RV FAsewns],
36-37.

Aedieta t7 1374874, 2001, 74 dng 98 A4
TG E 71F dS 5 P 174 p.



658 sixiy - wzz

Chan, J.C.L., 2000, Tropical cyclone activity over the west-
ern North Pacific associated with El Nino and La Nina
events. Journal of Climate, 13 (16), 2960-2972.

Chia, HH. and Ropelewski, C.F., 2002, The interannual
variability in the genesis location of tropical cyclones in
the northwest Pacific. Journal of Climate, 15 (20),
2934-2944,

Gray, WM., 1968, Global view of the origin of tropical
disturbances and storms. Monthly Weather Review, 96
(10), 669-700.

Gray, WM., 1979, Hurricanes: Their formation, structure
and likely role in the tropical circulation. In Shaw, D.B.
(ed.), Meteorology over the tropical oceans. Royal
Meteorological Society, 155-218.

Kobayashi, C. and Sugi, M., 2004, Impact of horizontal
resolution on the simulation of the Asian summer mon-

soon and tropical cyclones in the JMA global model.
Climate Dynamics, 23 (2), 165-176.

Lander, M.A., 1993, Comments on “A GCM simulation of
the relationship between tropical storm formation and
ENSO”. Monthly Weather Review, 121 (7), 2137-2143.

Manabe, S., Holloway, J.L., and Stone, H.M., 1970, Tropi-
cal circulation in a time-integration of a global model
of the atmosphere. Journal of the Atmospheric Sci-
ences, 27 (4), 580-613.

Vitart, F. and Stockdale, TN., 2001, Seasonal forecasting
of tropical storms using coupled GCM integrations.
Monthly Weather Review, 129 (10), 2521-2537.

Wang, B. and Chan, J.CL., 2002, How strong ENSO
events affect tropical storm activity over the western
North Pacific. Journal of Climate, 15 (13), 1643-1658.

20063 9¥ 219 A%
20064 119 20¥ 4932 A5
20064 11€ 238 A9



