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Abstract There are significant changes in precipitation over China under global warming. During 1951-2000, the
precipitation experienced a period when its spatial distribution showed a pattern of ‘western wetting and eastern drying,
WWED?’ in northern part of China and ‘southern flooding and northern drought, SFND’ in eastern part of China. Does this
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distribution pattern of long-term precipitation change still maintain or change after 2001? Based on observations of

monthly mean temperature, monthly mean precipitation, and calculated self-calibrating Palmer Drought Severity Index
(scPDSI) and surface wetness index (SWI), the drying trend in China has been revisited. Results show that the wet—dry
spatial distribution in China has been changing significantly after 2001. Over northern China, the pattern of WWED

switched to ‘western drying and eastern wetting, WDEW?’; over eastern China, the pattern of SFND changed to ‘southern

drought and northern flooding, SDNF’ during 2001 to 2016. In central part of northern China, precipitation trend switched

from a decreasing trend to a significant increasing trend; precipitation in the upper and middle reaches of Yangtze River

experienced a shift from significant increasing trend to a decreasing trend. However, according to the analysis of
Terrestrial Water Storage (TWS) data of The Gravity Recovery and Climate Experiment (GRACE), the wet—dry pattern of
SFND over eastern China has not changed during 2001-2016, and the drying trend in northern China has been

intensifying since 2001. This is opposite to the results shown in precipitation. The reason will be studied in the future.

Keywords Drought index, Terrestrial Water Storage (TWS), Southern flooding and northern drying, Trend
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Fig. 1 The PDO (Pacific Decadal Oscillation) index with a 9-year running average (think solid line) from 1901 to 2016 (data from http://research.jisao.

washington.edu/pdo/PDO..latest.txt [ 2018-01-13])
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precipitation over Northeast China, North China, eastern
and western Northwest China

JEMa (T 225k

IMF4 IMF5 BRI IMF4+IMFS
Ak 322 (76%)  64.6 (1%) - (23%) - (77%)
ek 25.7 (31%)  63.4 (40%) - (29%) - (71%)

VEALZES 247 (58%)  64.1 (40%) - (2%) — (98%)
PEIEVEES  37.0 (6.5%) 67.3 (0.5%) - (93%) - (7%)
T FESAMB R, “=7 FORTEIE: 55 N A
77 2 SR

4 KRTHEIEGTTEUATE

RIFTET 43T 010 T A 30 B T P A A2 0 T
WK AR T SR T 55 8, B TRS T
SLHWE . AR, TARIA T K A

w7, B, B KA RRHOE AN RE B K 2 S
A RAE I IR AE o H T 25 000 ) A% 1
CEFERFEK . 120 TR EE R T /K #eiE
NEEAA b 350 — > b DR R, i DT A
A B PIANTRE R, 02 D A S8 T AN ) (k45
HBIT, AN KER I BE B2 AT, M
FEVAEE T BOZ KRR, R KOS 3= 22
TBRYEER IR T, A RO B, A2
P R 1 22 N AE, N2 AN RO A 22 AN
D7 O 1 T ) VR A T TR AT AN [ () 2
K, R IE A A S A E T, FEOY K L
ITH R AEAE B R AN P ), X2 i A 3R
IR WS A8 A7 BERIE 505 ) 0 s %) P 4 o
AR, PR e 1) B = oA 20
Fii 1 7K 23 SO SCE) # BEAS I 5 M T AR TR
RIaRAe. XN IR K ek 1Y) GRACE LA
7 bl K AE E (TWS) B 540 i 52 gt
— RIS . AR AT N T XK IR
iff 5¢ (Swenson and Milly, 2006; Famiglietti and
Rodell, 2013; Ahmed et al., 2014 ) F1-F 548390 1) 73 44
i9% (Long et al., 2013; Chen et al., 2013), 7547
B SAT T, ANKRA—A DI K 73 WS A
FE AT A 5 B A B AT R AR, SLAR SR Re Y
2SI R = A N VA N A I A i
GRACE W& 54 147 2084 4 2002~2016 4, X
BEAVHTT TWS LEX AT B 1 AR e ta #(1&]
5). MK S TG RERE H, BRARIEM RIS,
TR L5 A3 Hu X ) TWS A 2002~2016 4F i B
SN A TR 7 X S AR (KL BARE D) TWS
o, VaEBuEkD Ak . S KR T R AR R
A ) oA (B 2by e I 3by e LR
TR, VG0 BT g SR AL G X Ak, HE b
DX TWS 5 FK & -5 455 scPDSI A1 SWI 35— %,
WIORBA PG IE 16 AT — N T8, 1M
IREBHB AT IR AERF “ i AL 57 (T At
i, RIS T R 4E8 (FF/K. scPDSI Al
SWD) PG g5 IEFAH i, BREt, 78 2001
SELLJE, RV TR ] AR 8 A AR A P 25 (0] 43 A A Sy K
BTN (1 “FEiIE S AR “ R RIREE D,
{HNHBZE K 73 WS IR AR Bk dE, “ R AL 5 (k%
JRFFAR KA A PR 2 R PT R R
Ao = A W R ) 22 e e 2 B IR AS 45 R e
LR IR T ] AR 0 57 A ks SR e 7 AT 7R 2



4 1 DA ST AL R4 R I LT AR AL
No. 4 MA Zhuguo et al. Drying Trend in Northern China and Its Shift during 1951-2016 959

GRACE from 200204 to 201603

50N -

40N -

30N -

20N A

80E  90E  100E 110E 120E  130E
I I I
—2 —15-1-05-02 0 02 05 1

15 2 mma”’

Bl 5 2002~2016 4FHp [E X GRACE T 454 i) il K it o TWS 25
PR AR mma ) WA, G TWS b, i
IRy TWS B i

Fig. 5 Linear trend of terrestrial water storage (TWS, units: mm a ') from
GRACE satellite data over China from 2002 to 2016. The red zone assumes

the reduced tendency, the blue zone assumes increased tendency
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