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Relationship between typhoon activity in the northwestern Pacific and the up-
per-ocean heat content on interdecadal time scale
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(1. Key Laboratory of Tropical Marine Environmental Dynamics, South China Sea Institute of Oceanology, CAS, Guangzhou 510301,
China; 2. Guy Carpenter Asia-Pacific Climate Impact Centre, School of Energy and Environment, City University of Hong Kong, Hong
Kong 00852, China)

Abstract: The typhoon activity in the northwestern Pacific region (5°-30°N, 121°E-180°) is analyzed using the tropical cy-
clone data from 1945 to 2003 provided by the Joint Typhoon Warning Center. The results show that the typhoon activity in the
northwestern Pacific has evident interdecadal variability. The number of typhoons occurred in 1958-1968 is more than that
occurred in 1985-1995, and both numbers are more than that occurred in 1970-1980. Combining the analysis of the up-
per-ocean heat content data and temperature data at 11 standard levels provided by the Scripps Institute of Oceanography, it is
found that the typhoon activity in the northwestern Pacific has a relationship with the ocean thermal structures. The
sea-surface temperature is not the key factor affecting the typhoon number occurred during 1958-1968. The decadal variation
of the typhoons occurred in the northwestern Pacific is positively correlated with the upper-ocean heat content in the equatorial
central Pacific. There is a sea-surface temperature increase in the central Pacific in 1958-1968 and 1985-1995 compared with
1970-1980 by the mean-temperature profile along the equator, which exists in the surface in 1985-1995 and in the subsurface
in 1958-1968. This difference may imply that the subsurface temperature warming played an important role in increased
number of typhoon in 1958-1968.
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Fig. 1 Number (a) and duration (b) of the tropical storm (dashed line) and typhoon (solid line) occurred in the northwestern
Pacific from 1945 to 2003. Bold lines are time series with 9-points running mean
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Fig. 2 Power spectrum analysis of typhoon number (a) and duration (b), tropical storm number (c) and duration (d) occurred
in the northwestern Pacific from 1945 to 2003 (dashed lines denote passing 95% significant level)
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Fig. 3 Sea-surface temperature differences (units: )
between 1958-1968 and 1970-1980 (a), and between '
1985-1995 and 1970-1980 (b). Shade denotes the regions ~ 43——C 9 , 4d
with sea-surface temperature differences larger than zero —f 9
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Fig. 4 Correlation between typhoon number of the northwestern Pacific and upper-ocean heat content (units: x10°W-.s-m2),
with (a)-(c) for no running mean, and (d)—(e) for 9-point running mean. The values of 1, 0 or -1 mean the heat content leads,
or is contemporaneous with, or lags behind typhoon number. The absolute values smaller than 0.3 are omitted, and shading
denotes the correlation coefficient is higher than 0.3. The critical correlation coefficient value is 0.31 with 95% significant
level, assuming sample number of 40
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Fig. 5 Time series of (a) typhoon number of the northwestern Pacific (bar) and heat content averaged in the equatorial central
Pacific (solid line), (b) typhoon number of the northwestern Pacific (bar) and heat content averaged in the northwestern Pacific
(solid line), (c) typhoon duration of the northwestern Pacific (bar) and the heat content averaged in the equatorial central Pa-
cific (solid line), and (d) typhoon duration of the northwestern Pacific (bar) and heat content averaged in the northwestern
Pacific (solid line). The seasonal cycle is removed from all variables, and 9-ponit running mean is applied
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