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Abstract Maximum covariance analysis is utilized to study the impacts of Tibetan Plateau (TP) snow cover on

precipitation in China. The results show a significant correlation between early autumn (ASO) Chinese precipitation and
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the preceding TP snow cover. A strong pattern with lead positive mode snow cover anomalies over the western TP
signifies enhanced ASO rainfall over Yangtze River basin and southern China and reduced rainfall over the southeast
coastline of the country.

Maximum response estimation and diagnostic analyses are also utilized to investigate the impacts of TP snow cover
on Chinese precipitation and its possible mechanism. The results indicate that positive early spring snow cover anomalies
in TP can persist until summer and can modify the surface thermal conditions, which results in a weak South Asian high
with the disturbance propagating downstream along the westerly jet through Mongolia to Japan. An additional wave train
propagates along the lower southwesterly airflow through the Bay of Bengal to the South China Sea, which leads to
low-level anti-cyclonic circulation over Taiwan. The southerly flow to the west of the anti-cyclonic anomalous circulation
strengthens abundant moisture transport from the South China Sea to southern China. Moreover, the northerly flow to the
northwest of the upper-level cyclonic anomalous circulation over Japan contributes to southward movement of synoptic
disturbances from the north. Both conditions lead to increased rainfall in central and southern China. The calculated
stationary wave number reveals that as waveguides, the high-level westerly jet and the low-level southwesterly monsoon
flow can contribute to the eastward propagation of disturbances over the TP. The positive anomalies of geopotential

height over the eastern coastline accompanied by the low-level anti-cyclonic anomalous circulation suppresses the

rainfall along southeast coast.
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Fig. 1 The (a) SC (Squared Covariance) and (b) SCF (Squared Covariance Fraction) of the first MCA mode between Tibet Plateau (TP) snow cover and
precipitation (in China) anomalies. Negative values on the y axis indicate that snow cover leads precipitation. J, F, M, A, M, I, J, A, S, O, N, D indicate Jan, Feb,
Mar, Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, and Dec, respectively. The dark, moderate, and light shadings indicate where the covariance is statistically
significant at the 5%, 10%, and 20% levels, respectively
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Fig. 2 (a) Heterogeneous precipitation covariance (mm) and (b) homogeneous snow cover covariance (%) for the first MCA mode between JJA (Jun—Jul-Aug)
precipitation and JFM (Jan-Feb—Mar) TP snow cover. r denotes correlation coefficient, the percentage in parentheses indicates the estimated statistical

significance level
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Fig. 3 (a, ¢, e, g) Heterogeneous precipitation covariance (mm) and (b, d, f, h) homogeneous snow cover covariance (%) for the first MCA mode between

ASO precipitation and TP snow cover at (a, b) Lag-1, (c), (d) Lag-2, (e), (f) Lag-3, (g), (h) Lag—4 (Lag—1, Lag-2, Lag—3, Lag—4 indicate that TP snow cover

leads precipition for 1, 2, 3, 4 months, respectively). r denotes correlation coefficient, percentage in parentheses indicates the estimated statistical significance

level
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Fig. 4 (a) Heterogeneous precipitation covariance (mm) and (b) homogeneous snow cover covariance (%) for the first MCA mode between ASO precipitation

and snow cover and (c) time series (Black thick solid line indicates precipitation time series of first MCA mode, and black thin dashed line for snow cover time
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Lag—1, E1=4%
(a) Precipitation response (b) Eurasian snow pattern

50°N

40°N

30°N

20°N -

90°E 120°E 150°E

70°E 80°E 90°E 100°E

40°N |-

30°N

K5 (a) PE ASOFR/K (mm) Y5 (b) BN 1A BRI (AL %) (K MRE 0TS — K& . EOF #BTHUAT 8 A~ EOF Aids, Wi Vi (7]

a2 H, El NG REKF

Fig. 5 First MRE mode between (a) ASO precipitation (mm) and (b) 1 month lead TP snow cover (%), assuming EOF truncations for the first 8 modes. a=2

months. E1 indicates statistical significance level
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Fig. 6 First MRE mode between ASO geopotential height (m), wind
fields at 850 hPa (m s') and 1 month lead TP snow cover (the same as

Fig. 5b) assuming EOF truncations for the first 8 modes. @=2 months
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Fig. 7 Correlation coefficient of ASO thickness between 500 hPa and 400 hPa with respect to snow cover time series of first MCA mode (Fig. 4b, black thin

dashed line). Dashed lines indicate negative values, white thick solid line denotes statistical significance at 10% level
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Fig. 8 Correlation coefficients of (a) 200-hPa, (b) 850-hPa ASO
geopotential height / wind fields with respect to snow cover time series of
first MCA mode. Correlation coefficient 0.17 passes the 10% statistical
significance level. Dashed arrow indicates Rossby wave train, and A and C

denote anticyclonic and cyclonic circulation centers, respectively
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