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Seasonal Variation of Rain Rate (mm/day, between 118E—124E)
(e) GPCP PMS (1987-1997)
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(i) EC Reanalyses (1979-—-1993)
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Intarannual Variation (1979-1993) of Area (118—124E, 20—27N)
Mean Pracipitation Rate (mm/day)
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Correlation for Monthly Rain Rate Anomalies and Nino 3 SST Anomalies
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ABSTRACT

Using the wvarious recent precipitation estimates, this study compares the long-term climatic
precipitation distribution over Taiwan and surrounding area in the different observed and simulated datasets,

For annual mean rainfall, the IR-retrieval is less than usihg other techniques, especially from October to

April. IR-retrieval also estimates more rainfall in the Intertropical Convergence Zone (ITCZ) and less in the
subtropics. The regional precipitation retrieval using microwave emission technique tends to be slightly
larger than microwave scattering technique through the year. The impact of rain gauge measurements is to
increase the precipitation estimated from satellite data. The main difference is in Taiwan and the
southeastern China where satellite retrieval underestimates the precipitation rate during boreal spring and
summer. For the different precipitation climate analyses, the Legates-Willmot rainfall climate analysis
produces the largest annual mean regional rainfall. The area precipitation in the rainfall analyses by Jaeger
and Xie and Arkin is smaller. The satellite-gauge combined precipitation estimate from Global Precipitation
Climatology Project (GPCP) vyields the smallest regional rainfall. The main reasons for the larger
precipitation in Legates climatology are the rainband in the east of Taiwan during winter and the convective
rainfall center over the southern Taiwan and Bashi Channel during summer. The Jaeger chmatology

produces more rainfall than the GPCP data in summer and over the tropical precipitation bands. Its
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amplitude of seasonal variation is underestimated and the location of the maximum center is mislocated
northward. The rainfall analyses by Xie and Arkin is similar to the GPCP satellite-gauge combined estimate.
The somewhat larger rainfall in Xie and Arkin's dataset is due to the more vigorous convective rainfall

centers over the tropical and subtropical ocean.

For the rainfall simulation, the precipitation rate in the ECMWF reanalyses data has reasonable
seasonal and latitudinal variations. It can also capture the detailed change of area precipitation in July. The
problem of rainfall simulation in the NCEP reanalyses model 1s the underestimation of the precipitation near
Taiwan in May and June. It is caused by error in the position of Pacific subtropical high. The major rainfall
center is shifted to the southern China in this period. ECHAM4 climate model runs tend to overestimate the
convective precipitation in the ITCZ. The subtropical rainfall is relatively small, specially during the
summer. The simulated phase change of the seasonal variation of the frontal system rainfall north of Taiwan
is incorrect. The model tends to predict more precipitation over the Yangtze river valley in the spring. The
Pacific subtropical high in the model did not retreat from the South China Sea to the tropical Western Pacific
in May and early June. This leads to the underestimation of regional rainfall during the period. The increase
of model resolution in general can not significantly improve the model deficiency. The impact of different
closures for the deep convection on the rainfall seasonal variation in ITCZ is apparent. For the interannual
variability of regional precipitation, the distribution of correlation coefficient for the simulated rainfall
anomalies and NINO3 SST anomalies from 1979 to 1993 is very close to the observation. Due to the
relatively low correlation value, the area mean monthly rainfall anomalies is not captured well by the

ECHAM4 model.

Key words: Rainfall distribution, Hydrological cycle, Regional climate -
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