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Abstract: The research on the response of plateau snow cover to solar activity is a relatively new field, and there are few related
researches about this topic internationally. The snow cover over the Tibetan Plateau in winter and spring has an important
influence on the East Asian monsoon and precipitation in China. Therefore, it is of great significance to study the influence and
amplification of solar activity on the snow cover over the Tibetan Plateau. On the basis of reviewing the previous research results,
this paper gives the recent research results, and prospects of the further research work in the future. The results showed that the
temporal and spatial distributions of plateau snow cover have significant responses to the solar activity, and the mechanism is that the
solar activity could cause the abnormal snow cover over the Tibetan Plateau through the joint action of bottom-up mechanism and
top-down mechanism. Solar activity can cause anomalous 0—200 m global sea surface temperature and latent heat flux over the
Pacific Ocean, which could change the air-sea interaction, further to affect the precipitation of China and plateau snow, amplifying
the influence of solar activity. On the other hand, through affecting stratospheric temperature and circulation, solar activity alters
interaction of stratospheric and tropospheric atmosphere and wind field to induce anomalous plateau snow. In this paper, the future
research work is prospected, and it is pointed out that the key to simulate the influence of solar activity on plateau snow is that the
climate system model should include detailed chemical process in upper atmosphere and air-sea coupling process.
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Fig. 1 Spatial distribution of winter snow over the Tibetan Plateau during 1951—2017 for the same period and lag of
solar radio flux
(a) in the same period, (b)—(k) in the lag of 1—10 years
(Stippling indicates gridpoint where the difference is significant at 0.05 significance level)
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Fig. 2 Spatial distribution of the eigenvectors of the first to fourth modes after REOF decomposition from 1951 to 2017. The
first mode (a, variance is 23.59%), the second mode (b, variance is 16.34%),the third mode (c, variance is 14.44%), the fourth
mode (d, variance is 12.27%), and the time coefficients of the principal components of PC1 (e), PC2 (f), PC3 (g) and PC4 (h)
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Table 1 Correlation coefficients between time coefficient of the
principal components of snow and SRF from 1951 to 2017

s F B 1] PC1 PC2 PC3 PC4
04 0.4815* 0.5571* —0.244% 0.1055
14 0.5749%* 0.4055* —0.2133* 0.1591
24 0.6303* 0.2489* —0.1826 0.1781
34 0.6344* 0.0996 —0.1631 0.1599
44 0.5774% —0.0339 —0.162 0.1066
S4E 0.4529%* —0.1443 —0.1809 0.0252
64F 0.2637* —0.2246* —0.2145% —0.0716
T4 0.0291 —0.2694* —0.2512*% —0.1648
84F —0.216* —0.2796* —0.2769* —0.2347%
94 —0.4361* —0.2639* —0.2818% —0.269*
104 —0.6087* —0.2346* —0.262% —0.2654*
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Fig. 3 Difference of winter precipitation in China between
peak and valley years of SRF (Stippling indicates stations
where is at 0.05 significance level"®!)
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Fig. 4 Difference of latent heat flux between peak year
and valley year of SRF in winter. (Stippling is gridpoints at
0.05 significance level?)
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Fig. 6 Composite of 0—200 m accumulated annual sea
surface temperature anomaly response to SRF after
5 years running mean (A—F regions have significant
responses, warm color indicates a positive response, and
cold color means a negative response, all of which are at
0.05 significance level of red noise)
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Table 3 Range and significant period of 0—200 m
accumulated annual sea surface temperature anomaly
response to SRF
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Fig. 7 Normalized time series of SSTA index Z (black solid line)
and SRF (red solid line) (Dashed line isthe tendency of Z)
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Fig. 8 Correlation of SST anomaly index Z and winter
precipitation rate (a), and summer precipitation rate (b) in East
Asia. (Shading indicates 0.1 significance level, solid contour
interval is 0.5%, and dotted contour interval is —0.5%)
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Fig. 10 EP flux (arrow) and divergence (shading) in winter of (a) high SRF
years and (b) low SRF years. (Stippling indicates gridpoints where are at
0.1 significance level)
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Fig. 11 Difference of high solar radio flux years and low
years in winter
(a) 500 hPa zonal wind field (stippling means gridpoints
where are at 0.1 significance test level), (b) snow days
number in winter over the plateau (A means station with
0.1 significance level)
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Fig. 12 Difference in high and low solar activity years
of annual net solar flux at top of atmosphere (a), annual
temperature at reference height (b) (stippling indicates

gridpoints where are at 0.05 significance level, and
shading are plateau areas)
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Fig. 13 Spatial distribution of difference of annual
average snowfall rate between high and low solar
activity years (stippling indicates gridpoints where are at
0.05 significance level, and shading are plateau areas)
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