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ABSTRACT

A 10-member ensemble climate (1950-2000) simulation using the CWB GFS (T42L18) model was
analyzed to study GFS’ capability in simulating Taiwan summer (JJA) climate variability, regarding the
aspects of simulation accuracy and predictability. The role of SST anomalies in affecting the above model

capability is also investigated. Major findings of this study are as follows.
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Regarding the simulation accuracy, temperature variability in Taiwan is reasonably simulated by the
GFS with respect to interannual variability and long-term warming featured by abrupt climate change
occurring in the late 1970s. Major systematic error turns out to be the nearly opposite phase of precipitation
anomaly in Taiwan. Analysis results indicate that SST anomalies in the oceans surrounding Taiwan provide
direct impacts on simulated temperature variability in Taiwan, leading to relatively correct simulation of this
temperature variability. The same SST anomalies exert oceanic forcing to regulate model precipitation in
Taiwan. However, in observation oceanic variability in this region is regulated by atmospheric forcing. Due to
erroneous simulation of the ocean-atmosphere interaction processes, the GFS precipitation anomaly in Taiwan

is primarily out of phase with the observed.

Regarding the predictability, degree of predictability of Taiwan temperature variability in the
simulation is primarily affected by strength of SST anomalies when there are warm anomalies in Taiwan

region. Strong (weak) SST anomalies in the vicinity of Taiwan induce strong (weak) surface heat anomalies

which tend to maintain strong (weak) large-scale circulation and precipitation anomalies. The above strong
(weak) physical and dynamic mechanisms maintain stable (less stable) climate pattern in Taiwan, leading to
high (low) predictability in Taiwan temperature variability. Given cold anomalies in Taiwan region, degree of
predictability of Taiwan temperature anomalies is mainly influenced by anomalous SST pattern, rather
strength of SST anomaly. The presence of dominating SST anomaly behaves as a center of action to induce
strong heating variability, resulting in strong and stable circulation anomalies overlying Taiwan to maintain
high predictability of temperature varability. On the other hand, the lack of a center of action of SST
anomalies surrounding Taiwan corresponds to weak circulation anomalies overlying Taiwan, leading to low

predictability in Taiwan temperature variability.

In summary, SST anomalies at the vicinity of Taiwan are more important than tropical SST anomalies
in affecting the simulation accuracy and predictability of Taiwan summer climate variability in the GFS

simulation,
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