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Abstract: Based on the precipitation data in North China, NCEP/NCAR reanalysis data and NOAA extended recon-
structed sea surface temperature (SST) V 3b, we investigate the relation between the Indian Ocean sea surface tempera-
ture changes and reductions of summer precipitation in North China. The results show that the increase in the tropical
Indian Ocean SST in the previous year will result in the reduction of summer precipitation in North China in the fol-
lowing year, while the tropical Pacific Ocean SST increase will cause more summer precipitation in North China the
next year, with an opposite effect. In the same year, SST increase in both the tropical Indian Ocean and in the tropical
Pacific Ocean will cause the reduction of summer precipitation in North China, they have reinforcing role. Early SST
change in the tropical Indian Ocean has more important impact on the summer precipitation in North China than that in
Pecific Ocean. SST increase in the tropical Indian Ocean will cause the weskening of the East Asian winter monsoon,
the increase of the winter-spring precipitation, then affect the summer land-sea thermal contrast, lead to north wind
anomalies in the summer of East Asia, and inadequate water vapor, decrease in summer precipitation in North China.
The |OD impact on summer precipitation is mainly through the summer subtropical high changes. The decreasing trend
of summer precipitation in North Chinain the past 60 years is due to impact of the SST and IOD index to increase in the
tropical Indian Ocean, and the overall SST increase plays a more important role.
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Figure 1. Variations of 10D index (solid line), Nino3 index (dashed line) in 1951-2010
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Figure 2. Correlation coefficient between the monthly 1OD index
and Nino3index, dashed lineis 95% significant level
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Figure 3. Correlation coefficient for |OD lead (lag) Nino3 index,
dashed lineis 95% significant level, -1 meansthe advance
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Figure 4. Correlation coefficient between summer precipitation in
North China and seasonal |OD index, Nino3 index. —1 meansthe
previousyear, O refersto the same year. |OD-Nino3 representsthe
effect of removed Nino3 influence, Nino3-10D represents the effect
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Figure5. Variations of summer precipitation in North China (dot-
ted line), SST in thetropical Indian Ocean (thin line), the tropical
eastern Pacific (thick line) in 1951-2010, dlash islinear trend
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Figure 6. Spatial distribution of the characteristic vector (a, b) and the time coefficient (c, d) of EOF-1, EOF-2 of the Indian Ocean sea sur-
face temperaturein autumn from EOF decomposition
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Figure 8. Spatial distribution of 500 hPa height field and 850 hPa wind anomaliesin winter (a, b), summer (c, d) corresponding to the previ-
ousyear tropical Indian Ocean sea surface temperature
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Figure 9. Same as Figure 8, except for IOD
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