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Fig.1 Distribution of meteorological stations and altitudes ( shaded part,unit:m) on the Qinghai Tibet Plateau
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Table 1 Correlation coefficient between soil moisture of each layer in April and May, and precipitation from May to September

. EEE Y
+ PR/ cm + 3R A 4y
5 AREK 6 H gk 7 HBEIK 8 H &K 9 HrEK
4 0.63 0.56 0.51 0.50 0.53
100~2
00~289 5 0. 69 0. 64 0.56 0.49 0.56
4 0.59 0.52 0.50 0.48 0.56
28~100
5 0.70 0. 69 0.50 0.55 0.57
4 0.52 0.54 0.52 0.46 0.54
7~28
5 0.78 0.72 0. 46 0.49 0.59
4 0.52 0.54 0.52 0.49 0.53
0~7
5 0. 82 0.70 0. 44 0.45 0.57

T S5 ARIZE(0~28 em) LR A 6 H FEK
AUAR G, A R AT I E R B2
SHERZLHERES 6 AR KM= EM KA.
SVD & — #8245 TTMK S 7 25 1Y 46. 64% , REE fif B S
HAEBRES 6 AFEKK R ML, Kby
(&1 2a) 2 B o w8 B 8L, 5k 5 e TR e /K Y
EOF 5 — B 25 730 A - 70 AR B, 2 W BR 4 33838 J38 A1 o6
WOV K 7 02 e I R B B KRR . B BT AR
Kb (151 2b) 2 BN 2R b S 1] 22 AL o A T2 25
RIS H SRR R LB e 5 6 A K
056 — M2 ¢ A D), IV e 0 e R g T L

42

JEARET A S Bl 6 MK “mBidb 27, K2

R T HE 25 B - HER R K 2 (8] 4 B P
[F] A8 4k 5 2, 43 il K v D e L (86° ~ 93°E, 35° ~
38°N) FIZR B 5B (97° ~ 102°E,28° ~ 31°N) W > 4ttt
X3 ([ 2b SR HEX ) 1) RIS 6 H BRKES
— LS ] 51 (PC) T334 56 A BE T 25 19 A OC 2
B =021 (PEAEIX) F10.28 (AR X)) o T #%
B AU S 1 0 R R R K T SR A O ) RE Gk B
-0.34 @ TIEE R 0.05 (B EWHAK, DR
A PHAS 1 S B SRR S R N E ).



Ry IS L R SRR R e R X ) B K B R ) it

45°N

40°N
M’%SON'

30°N

250N 1 1 1 1 1 1 1 1

70°E 75°E 80°E 85°E 90°E 95°E 100°E 105°E 70°E 75°E 80°E 85°E 90°E 95°E 100°E 105°E
ZE 7
N [ | . >

-0.8 -0.6 -04 -0.2

02 04 06 08

B2 wse AR (a)5 S ARE TR (b) A SVD HI5E R B0 (b 3R A )5 HEJE A 5 R B4 xHE Mg 0.7 /Y IX 8)

Fig.2

SVD correlation coefficient distribution of (a) precipitation in June and (b) soil moisture in May on the plateau ( the

black box in Fig b is the area where the absolute value of the correlation coefficient exceeds 0. 7)
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Fig.5 Difference of cumulative precipitation in June be-
tween sensitivity test and control test after index

doubling (unit; mm)

40°N
i 35°N [
iy

30°N

£

70°E 75°E 80°E 85°E 90°E 95°E 100°E 105°E

70°E 75°E 80°E 85°E 90°E 95°E 100°E 105°E
2

25 50 75 100 125 150 175 200 225 250 275 300
Bl 4 2018 4F 6 J§ TRMM T [ K 43 Aii (a) Fil WRE 2 i 5056 B AR R /K BEHDL 45 5 (b) (BAA7 :mm)

Fig.4 (a) TRMM satellite precipitation distribution and (b) cumulative precipitation simulation results of the WRF model con-

trol experiment performed in June 2018 (unit; mm)
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field ( vector,unit;m/s)
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Effect of soil moisture in late spring on precipitation in early summer over
the Qinghai-Tibet Plateau

YANGIJIN Zhuoma' ,LUO Bu’,ZHUO Ga’**

' Weather Modification Center of Tibet Autonomous Region , Lhasa 850000, China
2Meteorological Observatory of the Tibetan Autonomous Region ,Lhasa 850000, China
3Tibet Institute of Plateau Atmospheric and Environmental Science ,Lhasa 850000, China;

*Heavy Rain and Drought-Floods Disasters in Plateau and Basin Key Laboratory of Sichuan Province ,Chengdu 610072, China

In order to study the relationship between soil moisture and summer precipitation on the Qinghai Tibet Plat-
eau in spring,the relationship between soil moisture and summer ( May to September) plateau precipitation was
analyzed by using era interim soil moisture data from 1979 to 2019 and the observed precipitation data of 109 sta-
tions in the same period, which was then verified through a series of sensitivity numerical experiments.The results
show that there is a significant positive correlation between surface soil moisture (0—28 cm) in late spring
(May) and plateau precipitation in early summer (June).In addition, the North-South reverse mode of soil mois-
ture corresponds to the north-south dipole mode of plateau precipitation in early summer,and there are two high
correlation regions.Secondly, an index reflecting the soil moisture gradient at the end of spring is defined. The
Smg_Index is the negative correlation between the time series of the first mode of precipitation in June,and this
relationship has become more significant since the mid-90s. According to the numerical sensitivity test,after Smg_
Index doubled,the surrounding atmosphere converged to the center of the plateau by enhancing the plateau heat
source , thereby causing increase of atmospheric temperature and humidity in the Tanggula mountains in the center
of the plateau,in turn resulting in an obvious increase of precipitation. However, this mechanism does not play a

significant role in dry years.
Tibet Plateau ;soil moisture ;summer precipitation ;soil moisture gradient index ; sensitivity experiment
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