%50%%—4/3)1 J, !— z *w"’x’
Vol. 50 No. 4 L I ég’k o8
Jul. 2026 Chinese Journal of Atmospheric Sciences ==

MREANE, H UK, TR, 5. 2026. T IR T 2R3 I0ns Hh R B B K R ARBR AL IS AR 7E (1], KR, 50(4): 1017-1032. LIN
Zhaohui, GAN Xuebing, ZHANG He, et al. 2026. Impact of Increased Spring Vegetation Cover in the Qinghai—Xizang Plateau on the Decadal Change
of Summer Precipitation over Eastern China [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 50(4): 1017—1032. doi:10.3878/j.issn.1006-
9895.2604.26034

il s R ESEE BRGNP EREBE ZFEK
FRERTUBIF 5T

W BT R Rk

1 R R 2 e R S AT 5 BT L B S A 5 R 2 o, B 100029

2 EFBHA R R 2R 547 BRFA 2R, JE5 100049

3 v AR B O BT T AT IR R G U A B 4 [ SR =, AE T 100029
4 v E R} RS BT T BT IR R S AU AR G, JE 3T 100029

 E PEREERRKERRRR AN E T RIS CA RER T, (05 8w AL ¥ mT R i A it
FEMATE#R . ANHET GIMMS (Global Inventory Modeling and Mapping Studies) M- [H #7148 $ 5 & b [ X 384%
KSR TR, 0 T 5 R R AR N 5 o B R = K AR O R gt fE . o
REREFWH, FEEEKEE (5 M) EWER 2010 £ EET T BERERRREY, ErmRfE8sw
MmN mZ; SRR, B E R E KL 2010 SERTE R A T — KA R ERFRAE L, A K& AR
X R, Rt Hedb R R X Bk 0 B f /D R % o 0 v R b 3% e S S I R T 3R 2R KA
BAHIE B TR, MR 2010 4F f5 755 IR e A A 7 i 103 0, SRR R IR SRR A R B, e SR 3R
EEIGRSE N, AR T REMERET R, Wi aahRm LEGR R, TR E R T EE SR
ARRREA R, SR B U, GR TR R SR S AR, PP R S R AR R, A
IMAE45 2010 4200 )5 o [ R E FRR K R A DR EARBREEAR . AT B T & A S AR AP R X [
FRIBE R KA IR

kR BFREEEES HERK EREEL EHEREER

XEHRS  1006-9895(2026)04-1017-16 FESES P46l XHEFRIRES A
doi:10.3878/j.issn.1006-9895.2604.26034

Impact of Increased Spring Vegetation Cover in the Qinghai—Xizang
Plateau on the Decadal Change of Summer Precipitation
over Eastern China

LIN Zhaohui"*>, GAN Xuebing"*, ZHANG He">*, and WU Chenglai"’

1 International Center for Climate and Environment Sciences, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

2 College of Earth and Planetary Sciences, University of Chinese Academy of Sciences, Beijing 100049

3 State Key Laboratory of Earth System Numerical Modeling and Applications Science Center, Institute of Atmospheric Physics, Chinese Academy
of Sciences, Beijing 100029

4 Earth System Numerical Simulation Science Center, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

WHSHE 2026-02-14; WLETLIEEE  2026-04-08

fE&ZTIT  MREIE, 5, BPi, FENIERRGE A SN KRR — K SO EAEHPT S . E-mail: Izh@mail iap.ac.cn
BHE  EKE SR T RIBUN E E RS ESUE 2022YFE0195900, [ 5% B OKRHESERIBE M “ Mk R G 8 E iimlds E

Funded by National Key Research and Development Program (Grant 2022YFE0195900), National Key Scientific and Technological Infrastructure

Project of China “Earth System Science Numerical Simulator Facility”


https://doi.org/10.3878/j.issn.1006-9895.2604.26034
https://doi.org/10.3878/j.issn.1006-9895.2604.26034
https://doi.org/10.3878/j.issn.1006-9895.2604.26034
https://doi.org/10.3878/j.issn.1006-9895.2604.26034
https://doi.org/10.3878/j.issn.1006-9895.2604.26034
https://doi.org/10.3878/j.issn.1006-9895.2604.26034
mailto:lzh@mail.iap.ac.cn

1018 Chinese Journal of Atmospheric Sciences

b7 N T - 50 %

Abstract The drivers and mechanisms of the decadal change in summer precipitation over eastern China have been
widely investigated. In this context, the potential impact of vegetation changes on the Qinghai—Xizang Plateau (QXP) and
its associated processes remain unclear. Using the GIMMS (Global Inventory Modeling and Mapping Studies) Leaf Area
Index (LAI) dataset and gridded precipitation data over China, this study investigated the relationship between the decadal
increase in spring vegetation cover in the QXP and the decadal change in summer precipitation over eastern China, and
the associated mechanism. The results revealed that the late-spring (May) vegetation in the QXP has undergone notable
decadal changes around 2010, with LAI anomalies turning from negative to positive. Concurrently, there has been a
noticeable decadal change in the summer precipitation over eastern China after 2010, with a shift from wet to dry
situations over the Huaihe River basin and South China, and precipitation anomalies turning from negative to positive
over Northeast China, North China, and the middle and lower reaches of the Yangtze River basin. A composite analysis of
the changes in the surface energy budget over the QXP and the East Asian summer monsoon circulation showed that, as
the vegetation cover in the QXP increased in the late spring after 2010, the net surface shortwave radiation increased in
response to the low-albedo characteristics of vegetation, leading to an increase in the surface temperature over the QXP
and consequently enhancing the upward surface sensible heat flux. The stronger spring sensible heat flux provides a
stronger atmospheric heating source in the subsequent summer, intensifying and extending the South Asian High
eastward. This effect is accompanied by the strengthening and westward movement of the Western Pacific Subtropical
High, thereby changing the decadal summer precipitation over eastern China around 2010. Thus, this study has elucidated
the important modulating role of vegetation change in the QXP on the decadal change in summer precipitation over

eastern China.
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et al, 2024) . Jb K74 F AR Ik %  ( Atlantic

Multidecadal Oscillation, AMO) (Zhu et al., 2016;
Zhang et al., 2025) LA f B[ VE# AL 4 (Indian
Ocean Basin Mode, IOBM) (Liu J P et al., 2019)
&, PDO W] LU #vip g A o¢ (. KFE—H
AR W—KFEE) A PES] (Qian and Zhou,
2014; BRI, 2014), LLLTE AMO i il id
Hh 2 B B AH DG 41 (Si and Ding, 2016) §2 M o
[ 2R 0 2 2= K AR AR PR AR A . BRIk, PDO & W]
DLV 5 78 X2 (Zhu Y L et al,, 2015) A K
VR G m I CRIARPE KB =D (Yu et al., 2015)
FROBRIE, AT S0 o [H 2338 2 2= fE 7K . AMO #] LA
T I R A DG U A 5 2R 2 AER AL, T R e 3
R B B 2= KA BR 4L (Fan et al., 2019; Si et
al,, 2021). BR 1 32 A BRIEER A AL, E R
H 7R KFEABR R 32 B HAR R 71520 (Ding
etal., 2009). Hilan, ZZ=ACHk % 30 n] LU i
It P ) 22 S ABAR AR 2 2= UR AR AR BRS¢
BT K FEAPRIE 2 (Ju et al., 2005; &2
g5, 2014); F5 Z= JU AR UK 3o 18 FH G 5 71 52 i)
Hh [ AR 2 ZE B K AP AR (R RIBEE, 2014;
Qian et al., 2023). Sk, SHUOFIH . =S AR
NS B AR A AT v [ 28 35 52 2= /K R AE AR PR
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Fig. 1 (a) The spatial distribution of major land cover types over the Qinghai—Xizang Plateau; (b) seasonal cycle of leaf area index (LAI, green bars,

units: m® m2) and snow depth (gray line, units: cm) averaged over the Qinghai—Xizang Plateau during 1982-2020; (c) spatial distribution of LAI

(units: m’m?) averaged in May over the Qinghai—Xizang Plateau during 1982-2020.
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Fig. 2 The time series of (a) LAI anomalies (bars, units: m’ mfz) and 7-year running mean (dashed line, units: m’ mfz) in May, (b) the statistic (Ut)

from the Pettitt test over the Qinghai—Xizang Plateau during 1982-2020. In Fig. b, the green, blue, and red dashed lines represent the 0.01, 0.05, and

0.1 significance level lines, respectively.
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Fig.3 The latitude-time cross-section of the 7-year running mean of summer precipitation anomaly percentage averaged over eastern China

(105°-125°E) during 2000-2020.
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Fig.4 The anomalies (units: m’ m72) of LAI in May over the Qinghai—Xizang Plateau for (a) P1 period (2000-2010) and (b) P2 period (2011-2020)
relative to climatology (2000-2020), the black dots indicate the anomalies pass the test at 0.1 significance level.
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relative to climatology (2000-2020), the black dots indicate the anomalies pass the test at 0.1 significance level.
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Fig. 6 The time series of summer precipitation anomalies (bars, units: mm d '), mean anomalies (dashed lines, units: mm d ]) for P1 period and P2
period relative to climatology (2000-2020) over the (a) Northeast China (NEC: 40°-55°N, 120°-135°E), (b) North China (NC: 35°-45°N,
110°-120°E), (c) Huaihe River region (HR: 31°-35°N, 110°-123°E), and (d) the middle and lower reaches of Yangtze River (MLYR: 27°-31°N,
105°-123°E) in summer (June, July, August) during 2000-2020.
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Fig. 7 The decadal differences (P2—P1) of (a) albedo, (b) net surface radiation flux (units: W mfz), (c) surface temperature (unit: “C), and (d) surface

sensible heat flux (units: W m ) in May over the Qinghai—Xizang Plateau, the black dots indicate the differences pass the test at 0.1 significance level.
(e) The regional average differences (P2—P1) in May of LAI (May-LAlI, units: m’ mfz), Albedo (May-Albedo), net surface shortwave radiation (May-
NetSW, units: W mﬁz), net surface longwave radiation (May-NetLW, units: W mfz), net surface radiation (May-NetRad, units: W mﬁz), surface sensible
heat flux (May-SSHF, units: W mfz), surface latent heat flux (May-SLHF, units: W mfz), surface temperature (May-TS, units: °C), and summer
atmospheric heat source (JJA-<Q>>, units: W m ) over the Qinghai—Xizang Plateau.
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