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CESM (Community Earth System Model). The results show that snow cover anomalies over the southern and northern
TP can lead to two patterns of summer precipitation in EC. Larger snow cover in the southern TP leads to excessive
rainfall in the Yangtze River basin and northeastern China and less precipitation in southern China; larger snow cover in
the northern TP results in enhanced rainfall in northern and northeastern China and less rainfall in the south of the lower
reaches of Yangtze River. The possible mechanism of the impacts of snow cover anomalies in the northern and southern
TP on summer precipitation in EC is that, changes in the diabatic heating over TP in the summer caused by snow cover
anomalies results in weakened temperature gradient and westerly jet on the northern side of TP, and subsequent anomaly
of westerly in the exit region. These anomalies further influence the West Pacific Subtropical High (WPSH) in the
mid-troposphere and lead to anomalous anticyclonic circulation over EC. Heavier snow cover in the southern TP leads to
enhanced westerly jet in the exit region, while heavier snow cover in northern TP results in weakened westerly jet. The
degree of the WPSH weakening caused by larger snow cover in the northern TP is greater than that caused by the larger
snow cover in southern TP. Thereby the anomalous anticyclonic circulation is located more northward. As a result, the
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summer rainfall belt shifts northward.

Keywords Snow cover in the Tibetan Plateau, Diabatic heating, Westerly jet, Summer precipitation in East China
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Fig. 4 Differences in net longwave radiation (NLR, units: W m ), sensible heat fluxes (SH, units: W m™?), latent heat fluxes (LH, units: W m ) at the surface
and outgoing longwave radiation (OLR, units: W m ) on the top of the atmosphere between sensitive experiment and control experiment over Tibetan Plateau
for June, July, August, and JJA mean: (a) SE1—CTL, (b) SE2—CTL. Shaded areas indicate grid cells with values significant at the 90% confidence level by
Student’s t test
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Fig. 5 The latitude-height cross sections averaged over 80°~100°E for JJA mean zonal deviation of potential temperature (shaded, units: °C) and zonal wind

(contour lines, units: m s'): (a) SE1; (b) SE1—CTLL (c) SE2; (d) SE2—CTL. Black shading indicates Tibetan Plateau; dashed lines represent negative values;

red solid lines and blue dashed lines in Figs. b and d, respectively, represent positive and negative value of the difference of zonal wind significant at 80%

confidence level by Student’s t test; latticed shadings indicate values of the difference of zonal deviation of potential temperature significant at the 80%

confidence level by Student’s t test
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Fig. 7 Differences in JJA mean geopotential height (contours, units: gpm, solid lines represent positive differences, dashed lines represents negative
differences) and horizontal wind (vectors, units: m s ') between sensitive experiment and control experiment at 200 hPa (upper panels), 500 hPa (middle
panels), and 850 hPa (bottom panels): (a), (b), (c) SE1—CTL; (d), (e), (f) SE2—CTL. Color shaded areas in Figs. ¢ and f represent differences of vapor flux

1

divergence (units: 10° g s™' cm™ hPa'). Blue lines, red vectors, and black crosses, respectively, indicate grid cells with values of geopotential height

differences, horizontal wind differences, and differences of vapor flux divergence significant at the 90% confidence level by Student’s t test
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