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Spatial and temporal characteristics analysis of drought based on SPEI in the

Middle and Lower Yangtze Basin

CAO Bo, ZHANG Bo”, MA Bin, TANG Min, WANG Guogiang, WU Qianhui, JIA Yanqing
College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China

Abstract; Drought is one of the major meteorological disasters in China. In the context of global warming, the losses caused
by drought have increased significantly. As an important grain, edible oil, and cotton production area, the Middle and
Lower Yangtze Basin is densely populated and economically developed. Although the area is rich in water resources, the
temporal distribution of precipitation is uneven and interannual variation is large, which often induces terrible seasonal
drought. Based on daily temperature and precipitation data of 129 stations in the Middle and Lower Yangtze Basin, the
Standardized Precipitation Evapotranspiration Index (SPEI) was used to analyze the trends, stations proportions, severity,
and frequency of annual and seasonal droughts. The relationships between drought and temperature, precipitation, and
ENSO (El Nifio-Southern Oscillation) were also considered. The regional analysis of SPEI indicated that annual , spring and
autumn droughts have become more serious, especially in spring; summer and winter showed a wetter trend. For annual
drought, the Han River Basin, Midstream River area, and Dongting Lake Basin were increasingly dry, whereas the Poyang
Lake Basin,Downstream River area, and Taihu Lake Basin mainly showed a decreasing trend. For the stations, 96.90% and
92.25% showed a drought trend in the spring and autumn, respectively; 82.95% and 72.87% of stations showed a wetting

trend in summer and winter, respectively. The station’s proportions and severity of annual, spring, and autumn droughts all
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showed an increasing trend. In spring, these trends are significant, while the proportion and severity of summer and winter
droughts all showed a decreasing trend. Annual and spring drought frequency peaked at the beginning of the 21st century.
Frequency of annual, spring, and summer droughts increased from the 1990s to the beginning of the 21st century. The
drought trends of spring and autumn are related to decreases in precipitation and increases in temperature , with the increase
in precipitation contributing to the wet trends in summer and winter. There is significant correlation between the spring
drought and SOI ( Southern Oscillation Index) of last winter. If a La Nina event occurred in winter, the next spring would be

increasingly prone to drought.

Key Words: Standardized Precipitation Evapotranspiration Index ( SPEI) ; drought trend; drought frequency; the Middle

and Lower Yangtze Basin
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Fig.1 Distribution of meteorological stations in the Middle and Lower Yangtze Basin
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Fig.2 Stations proportion and severity of drought from 1961 to 2015 in the Middle and Lower Yangtze Basin
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Fig.3 Spatial variation of SPEI from 1961—2015 in the Middle and Lower Yangtze Basin
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Fig.4 Spatial variation of drought frequency from 1961 to 2015 in the Middle and Lower Yangtze Basin
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5 B L UK B 530 R 13.37% ,24.50 11 13.50% , B I iE — 20 1d B 7 Je 0 =5 0 78 44 28 8 A B P IRAE 3/ S 1152
Wi, #Z% MEI Jz SSTA 5 [A]4E 5 2% SPEI AHOCHE B 35 (P<0.05) , fH 2 A 5 uh Uk e B2 B I A A7 7R B 5 1

3 HFwErig

3.1 FELER

(1) KIREE | ,1961—2015 4% KVLP P A RE B MK EN 2 TR R 5T 2 bl
W3 B EMA Y R FRE BETMAET 50K b R B Y B, R b S
I B G B AR T R U LR B Y S R R

(2) Z3 [l As Ak b X6 AR OB DUV 3, H I 000 X B T e WA 3 3 DA - SRkt 34 A = 5 0 BH I8 s 4k L T U
T3 ORI B DRI e A 32 X TR R R RIS 96.90% F1 92.25% il a5 2 T 54k
Y HBRA T 5H 82.95% F1 72.87% (1)l 5 iR AL H,
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®3 FTEMENSOHXHR
Table 3 Correlation between drought and ENSO

SPEI I+ FA4EAE ] i MEI i sor Rif SSTA
SPEI and drought Time sale MEI MEI of last SOl SOI of last SSTA SSTA of last
characteristics year/season year/season year/season
SPEI AERJE 0.20 0.13 -0.16 -0.05 0.14 0.10
HZ 0.25 0.36"" -0.22 -0.39*" 0.18 0.35*"
HE 0.18 0.27" -0.10 -0.17 0.08 0.28 =
kg 0.18 0.15 -0.07 -0.22 0.15 0.09
&2 0.26 0.23 -0.25 -0.17 0.25 0.27*
TR U L AERUE -0.18 -0.06 0.14 0 -0.11 0
drought stations HZ -0.25 -03" 0.24 0.37"" -0.17 -0.25
proportion ES -0.14 -0.21 0.09 0.09 -0.05 -0.23
K -0.14 -0.08 0.06 0.22 -0.11 -0.03
ESEs -0.12 -0.13 0.09 0.08 -0.12 -0.17
T ER5i AERE -0.17 -0.05 0.13 -0.01 -0.1 0.01
drought severity B -0.26 -0.32* 0.28* 0.4 -0.17 -0.26
HE -0.11 -0.19 0.08 0.07 -0.02 -0.2
kR -0.15 -0.06 0.08 0.23 -0.12 -0.03
ESEs -0.15 -0.16 0.12 0.12 -0.16 -0.19

ko SRR 0.05 F10.01 AP EAR RS . X TAEREE B b —4F X T30 R B8 L — 277, SPEL frifEfbREK
ZRHLES 82, Standardized Precipitation Evapotranspiration Index; MEI: £ 7% 1 ENSO 48 %%, Multivariate ENSO Index; SOI: B J7 ¥ 3138 %X, Southern
Oscillation Index;SSTA . i FR Ml B FEV- , Sea Surface Temperature Anomaly

(3) TS 23 4040 25 57 i 2 AR RUE RG22 T 520000 78 21 2293k 8l  AE R R R E 2
TR 20 thad 90 ARARE] 21 At wrdy BIg s,

(4)F MFET 2B KR N> SRS LT OE, B A ZRoK B i m i 5 42 2R
fEia#, FEXF T MEI 1 SSTA , 4 2% SOI FIKAE B A CVE T 0 AHOC R 1 35, & = A LR R e IR A e, AR
BERGRETR,

32 ihg

ARSCEEA AT SPEL 5235 UK H AR B (R AR AR, R A VT AR Rl kAR R B A S+ 5
HBEMAE TR, HKess " 3T SP X [E w5 T S AYBFSE L T 3025 36T SPET X ifidb & iy
WFEE [RRE K B, 5 S RRK RN, B R A A, R[] A 3 okt v 2 o R AR 2 R R 5 K
B, 20 AR T SRR A 2FE U SH AR MR T, 2000 4R RLS TR INEE AT KB, AR T2 T
FYAEAR, VT T U AR R f G 2 R 00K 7E 21 e w38k Bl i, 76 T 00088 m M R L i 3 g 2
B4 DX Sl 3 FR R B A, AR A BT B AR T R H B AT B R SR XU DA 0 X Rl Y A, A
fEFaAST T A A2 A SRR R AR

SIRTET Rl R T A/E Y Huopo Chen 2550 % B3I 20 4F v [ 1 52 {5 22 1 Wl 25 1 84
I FERNR IR KRR T = R AN A BR A G, AR R, KL T iFmE kE TRz
S w1115 @ A o i = A B B o= o A [ - (= R A B =3 Sy o s o 132 s e VA8 - (= e s i
AP B B R 3810855, I VB SR G IR A YT R I, M 1 A TR AR SO R
ENSO B FEXT T A0 i 52 R R AT 70020 900, BRI ALEEA ReiE— 200 5%
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