5524 B 4 W] SR 5 OO R Vol. 24 No. 4
201947 A Climatic and Environmental Research Jul. 2019

e, H TR, B 2019, 21 STV VIR kR R B K SR A B AR R R DRSO S R [0, U SRR AT, 24(4): 513524, Gao Hui,
Xiao Ziniu, Zhao Liang. 2019. A study on the abrupt change of summer rainfall over Lancang River Basin and the associated atmospheric circulation
in the early 21st century [J]. Climatic and Environmental Research (in Chinese), 24(4): 513-524. doi:10.3878/5.issn.1006-9585.2019.18159

21 24T DRI E KB RE RN R
RSN EHFE

1 Hp ERFA GRS ERIE FE BT R SR A BRI A ) B E R E S sie =, JEE 100029
2 ERHERRS, dba 100049

B B ETHITERM =B SLBEKTER, 0 T 21 Y0 LRI R K AR R BRI, Fh
I T HAEA T O 04 2 DA T B R 55 . A s R : IR IRI R K R A T B3 MER
FRAZAL, TE2002 45005, MGV E RRKEL T T B2 3D MERRRAE, HAZTE F TR AETE R+ .
T [, ERFFIAFEAG, BEKEERREE R ARRFR S, FERN: ¥IE (6 H) MKEHE
Wb, MR (THD BEKISEREm, H7HEKEREDEH . F KRN E A bR 5 e
WA NV AR, MO R B o AR B R, EEERIUN: I 6 H T RAR NN,
AR, 7 7 i i B K i R AR, RSB BB R K . 3E— B X RAR AT S5 MKE A AT
XFECAM AT A 2002 4E LS, VAT 6 H X R AR A AL WG AR T 00 1 22 KU [ B4R, i 2 &
JEHEEA R, ARIT BRI R S KO R 202 A WS AR, s 2 A WA, &
S IR 2 KR S, SR T B R AT s 1) S KR s , AR T BRI R TEIXFE & AR)Z R
WRAFMAA T, 20024FLLE 6 HBEKEEEm .

KR BNRTLAE EEREK A B ARRHE

XEHRE  1006-9585(2019)04-0513-12 FESES  P426.6 XERFRIZT A
doi:10.3878/j.issn.1006-9585.2019.18159

A Study on the Abrupt Change of Summer Rainfall over Lancang River Basin
and the Associated Atmospheric Circulation in the Early 21st Century

GAO Hui"?, XIAO Ziniu', and ZHAO Liang'

1 State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of Atmospheric
Physics, Chinese Academy of Sciences, Beijing 100029
2 University of Chinese Academy of Sciences, Beijing 100049

Abstract In the early 21st century, the Lancang River Basin (LCRB) experienced an abrupt decrease in summer
precipitation. Based on this conclusion, rainfall spatiotemporal variation characteristics and their effects on the frequency
of droughts and floods were analyzed. The main results are as follows: The significant rainfall decreasing trend mainly
occurred in June over the middle and low reaches of the LCRB, while the weak opposite trend mainly occurred in July

over the middle and low reaches of the LCRB. These variations in characteristics led to the shortening of the LCRB wet
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period, which further contributed to an increase in droughts in June and the occurrence of heavy rain in July. The facts

above indicate that in recent decades, the LCRB has experienced a notable increase in the risks of droughts in presummer

and floods in midsummer. A further study of large-scale atmospheric circulation variation possibly associated with the

remarkable rainfall decrease in June indicated that northerly anomalies existed over the lower troposphere of the LCRB,

which hindered water vapor transport from the Indian Ocean and the Bay of Bengal (BOB). Moreover, cyclone anomalies

in the higher troposphere of the LCRB formed an anomalous convergence, which was detrimental to the occurrence of

rain. In addition, obvious northerly and westerly anomalies were present in the low and high troposphere over the BOB,

respectively, indicating the monsoon in the BOB was weak, which hindered water vapor transport from the Indian Ocean

and BOB as well. Due to such large-scale atmospheric circulation anomalies, the LCRB June rainfall has decreased

significantly since 2002.

Keywords Lancang River Basin, Summer precipitation, Abrupt change, Spatiotemporal variation characteristic
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Fig. 1 (a) Spatial distribution of summer precipitation amount and (b) monthly variation of precipitation over the Lancang River Basin (LCRB)
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latitudes of the LCRB, and (c) the annual average differences of daily precipitation at different latitudes
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black curve lines indicate 9-year running averages
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