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Abstract: Based on the sea surface temperature (SST) in Nifio3 region and snow depth from 1979 to 2005,
relationships between ENSO and Qinghai-Tibetan Plateau (QXP) snow depth and their influences on sum-
mer rainfall in China were investigated, respectively. In addition, the joint influence of ENSO and QXP
snow on summer rainfall in China was also analyzed.

The results showed that the summer rainbelt in eastern China often moved southward (northward)
only when a strong warm (strong cold) ENSO event and a heavy (light) QXP snow occurred simultaneous-
ly during previous winter and spring. Moreover, the monthly Nifio3 SST and QXP snow during previous
winter and spring both had a positive correlation with the June rainfall over southward of the Yangtze River,
while they both had a negative correlation with August rainfall over southward of the Yangtze River. Furthermore,
the monthly Nifio3 SST during previous spring and the QXP snow during previous winter and spring both had a
positive correlation with the July rainfall over southward of the Yangtze River. Moreover, the Nino3 SST and QXP
snow during spring had a more important impact on June and July rainfall anomalies over southward of the Yangtze

River. It clearly indicated that the impacts of previous ENSO and QXP snow on monthly rainfall anomalies over
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southward of the Yangtze River are different for each summer month.

Key words: winter and spring snow depth, Qinghai-Tibetan Plateau (QXP), ENSO, summer rainfall, SST

(sea surface temperature)
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Fig. 1

depth index during 1979 —2005

The solid lines indicate the 0. 05 significance level

The M-K abrupt test of snow
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Fig. 2

Annual variations of the snow depth index in (a) winter

and (b) spring during 1979—2005

H and L indicate the years with heavy and light snow, respectively
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(a) winter and (b) spring during 1979—2005
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H and L indicate the years with warm and cold SST, respectively
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Table 2 Correlations between SSTA and snow
depth indices during 1978/1979—2005
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Bold italic indicates passing through the test at 0. 05 significance level
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Table 3 Same as Table 2, but for monthly indices
i SSTA #5% {
9 H 10 H 11 H 12 H 1H 2 A 3 H 4 H 5 H
12 H 0.092 0. 090 0.091 0.095
1H 0. 141 0.166 0.170 0.169 0. 147
2 H 0.190 0.269 0.291 0.282 0. 280 0.332
3 H 0.236 0.351 0.382 0.378 0. 365 0. 395 0. 498
| 0.216 0.332 0. 381 0. 385 0. 369 0. 352 0. 455 0.565
5H 0.073 0. 150 0.177 0.210 0.202 0.194 0.320 0.475 0. 543
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Bold italic indicates passing through the test at 0. 05 significance level
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Table 4 Occurrences of rainfall regime according to anomalies of Nino3 SSTA

and QXP snow depth indices during 1979—2005
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Table S Correlations between monthly SSTA index and rainfall over
southern China during 1978/1979—2005
e : SSTA #5#% ]
12 A 1H 2 A 3 A 4 1 5 A
6 H 0. 366 0.351 0.362 0.392 0.419 0.328
7H —0.182 —0.117 —0.054 0.081 0. 146 0. 346
8 H —0.371 —0.365 —0. 402 —0.387 —0.432 —0. 336
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Bold italic indicates passing through the test at 0. 05 significance level
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Table 6 The same as Table 5, but for correlations between QXP snow depth index and rainfall over southern China

i e
12 A 1A 3 A 4 H 5A
6 H 0.399 0.417 0.559 0.589 0. 340
7H 0.013 0.125 0. 244 0. 354 0. 266
8 J1 —0.112 —0.134 —0.208 —0.173 —0.190 —0.180
T HLRHA N 1 0. 05 5 3 Pk K K 4
Bold italic indicates passing through the test at 0. 05 significance level
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Fig. 6 Scatterplots of SSTA and snow depth indices in (a) winter and (b) spring during 1979—2005

diamond-type indicates rainfall regime la, square 2b, triangle 2c, and round 1d
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Dashed line indicates the climate mean during 1979—2005
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