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Spatio-Temporal Distribution Characteristics and Disaster Change

of Drought in China Based on Meteorological Drought Composite Index
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Abstract: Based on the revised national standard of grades of meteorological drought, daily meteorological
drought composite index (MCI) from 825 stations in China from 1961 to 2015 are calculated with historic
daily rainfall, mean air temperature, maximum air temperature, minimum air temperature and wind speed.
Spatio-temporal distribution and changes of drought days over China and six regions such as Northeast Chi-
na, North China, eastern Northwest China, Southwest China, middle and lower reaches of the Yangtze
River, South China are analyzed using the calculated daily MCI. Drought disaster rate of each province and
changes of affected areas and damaged areas in China are also analyzed with disaster data from 1961 to
2015. The results show that annual drought days in North China, Huanghuai, eastern Northwest China,
western Northeast China, western South China, most parts of Southwest China and Inner Mongolia are
more than 40 days. Especially in most parts of North China, northeastern Huanghuai and northern
Shaanxi, most parts of eastern Gansu and Ningxia, annual drought days are more than 60 days. The maxi-

mum dry spells in southern Hebei, most parts of Ningxia, northern and western Xinjiang, central and
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southern Yunnan, southern Hainan are more than 210 days. But in middle and lower reaches of the Yangtze
River, eastern South China, central Northwest China, eastern Northeast China, annual drought days are
less than 40 days. The drought mainly occurs in late spring, summer and autumn in Northeast China and
North China, in late spring and early summer in eastern Northwest China, in midsummer and autumn in
middle and lower reaches of the Yangtze River, in autumn and winter in South China and in winter and
spring in Southwest China. Annual drought days are in an overall increasing trend over China from 1961 to
2015, especially in southeastern Gansu, Ningxia, Shaanxi, southern Shanxi, western Henan, northwest-
ern Hubei, central and western Guizhou, central and western Yunnan. But in central and western North-
west China, central and eastern Northeast China, most parts of Jiangnan and South China, central and
western Tibet and Inner Mongolia, annual drought days have decreasing trend. Annual drought affected
areas and damaged areas in China have an overall increasing trend from 1951 to 2015, but they are both de-
creasing in the recent years.
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Table 1 Grades of drought with meteorological drought composite index (MCI)
TR o B o [ P

MCI i Rl MCI>—0.5 —1.0<MCI< —0.5 —1.5<<MCI< —1.0 —2.0<MCI< —1.5 MCI<—2.0

2 TRHBI

2.1 HESWEE

19812010 4F 30 42 7-Hg 110 4 [ 4 H 45 h 52 -
50~ 60 -7
BB 15 R 7 1 406 B L D B A & 4
JhH I G 2 Sl L 7 b M X 45 A 3

PO R A BN 5l S8 R R T R i 2 R XL F Al 1
PJAET B 0808 75 40 d LL B Hop b g 38
o AR LT LA B Bk Y AL EE L H AT AR ORER T R A

A o LR RO
Fig. 1 Distribution of annual drought

days over China
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Table 2 Monthly and annual average drought days in 6 regions of China (unit: d)
1H 2 H 3 H 4 H 5 H 6 H TH 8 H 9 H 10 H 11 H 12 H AR
b X 1.3 1.6 3.2 4.4 5.4 6.0 5.1 4.9 5.1 5.0 3.1 2.0 47.0
At X 3.6 4.1 5.3 6.4 6.4 5.6 5.9 5.3 5.5 5.6 5.2 4.4 62.9
AL AR B 3.6 3.9 4.8 5.3 6.8 6.0 5.6 4.9 5.0 4.7 4.7 4.4 59.7
KL T 1.6 1.0 1.3 1.8 3.3 3.4 4.2 4.2 3.9 4.5 4.4 3.1 36.6
AL b X 4.1 3.6 2.8 2.3 3.0 2.6 3.4 3.9 3.5 5.2 5.8 5.4 45.6
PU RS X 3.8 3.6 4.4 4.2 4.0 3.5 3.3 3.4 3.4 3.5 4.1 4.3 45.5
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Fig. 2 Distribution of drought days over China in spring (a),

summer (b), autumn (c¢) and winter (d)
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Fig. 3 Time series of yearly drought days
over China during 1961—2015
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Table 3 Decadal average and linear trend rate of drought days for China and its six regions

_ LA B
1961—1970 1971—1980 1981—1990 19912000 2001—2010 2011—2015

/de (10 a)~!
4 45.7 45.2 46. 2 52.6 48. 4 47.0 0.8
ARt X 49.7 46. 1 39. 2 47.2 54. 6 37.4 —0.2
At X 49.0 50. 8 62.8 72.3 53.5 59. 4 2.3
[iE &R 40.9 52.2 49.0 76.6 52.8 46. 7 2.9
KL R 40. 1 42.2 33.3 38.4 38.1 35.0 —1.1
A L X 48.8 38.1 40.7 45.2 49.9 35.0 —0.2
TG R X 41.9 39.8 42.1 40. 8 52.7 60. 9 3.5
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Table 4 Decadal drought affected areas and damaged areas in China (unit: 10* hm?)
HAL 1951—1960 1961—1970 1971—1980 1981—1990 1991—2000 2001—2010 2011—2015
Z I T 1519. 3 1477.0 2698. 7 2376. 9 2714.7 2235.9 1252.5
K TR AR 531.7 704.7 853.9 1129.4 1384.3 1269. 4 531.2

DA [] s X B8 AS [) 4 45y o BRIVl 38 32 W) B 1) T 5 ¢ 3
PAEY) 32 T TR TAF Bl AR 23 FAS A ] 5 3 A 2 36
F = I A T 5 H BCCE 3) 5 R AW 52 9T AR Sl K
T AR 6) 22 S BRI — A F 2R .

MAE 31 M4 (X T7) 19812010 4F 30 4F 3
Yol E (B 7 IR YRR W) 32 54T AR B K,
M 200X 10" hm” . PR g VT ] Fg L P4 52 4y T bl
PO DU BV L AR I TR R 10 4 (XD £ 100
X10'~200X 10" hm®, LA (X 1D F ¥R IED
ZEE B 100 X 10" hm? LR, HE, KESH
(DT [ AR 2 e AR K AR A 00 1) 45 R v AR 22

X EZ AT VAR L PG L M X AR R A5 L Gx 2
M X Ta] P 2 G O T A X5 T R
ST AR B Y IV R R i X RO A R
HAXT BN

RS ie

OIS AN i ANt | 1 N N | A N o 2
NP1 ESuE S PRt R S U E Y e
SR N N e | A Y D4 iR o N = I TR
RAR 7 R AF WA T 5 HEGE 60 d BB RITH T

SR DAACARE Wy 2 5 B ot 5 bl 1 B 0 R ORAR R AR R R PG L PR AL AR AR T R O
FUWH RN Z P 0 TR AR X AR ES TR H BRI TR

i, MAE 31 A4 (X, 15)1981—2010 4F 30 4F
FIHRAEY T B2 K ERE I A LT
BV AR TR CE L R E L 10 4 (XLHD
FE 2020 L by i Ll v 5 i . 3k 36. 700, SR JE YL L1l
=1 | 5 AN 9 QN AN G e [ = o R 1
JUVE R P B 14 A (KT AE 1020 ~
209 oA 7 A (X VT AE 10% LR Hov b g d
INGANIE 126, HHIETT LR H s R0l 52 52 3055 i 1

JCZR T 8 B 0 1] 35 4t 7R R L R EB A b AE 150 d
AR Ak, 4 H A R X AE 150 d DA _F . Hodrimr e
[ RN T e [ g e R e (O ]
TR M AE 210 d D) |,

(2) o [E AN [F] b DX 5 0 2= 90 MR RRAE 22 S W
BRI AR X T 2 FE B MERERME
%k TP X AR TR EE L EEEREN K
L HR T U M X 2 AR Bk s AR L X

1400 40
A O R —— 2k
1200 -35
I 30
1000 .
g n F25
= 800+ i
: =1 720‘:'%
E 600 B
= F15
400 |10
2007 J‘ !‘J‘ 75
0 T T T T T ﬂ T \r‘ j jﬂﬂ\ T T T T T O
%@tﬁﬂ%kﬂ%ﬂwﬁ—:\ﬁ}ﬂﬂf% %‘éﬁ%ﬂ-w@%ﬁﬁ%l@mﬁgﬁ’éi}-ﬂﬁ
HEEL AR dKEBLEREN HZHEH#J&—Z’E%EFKHE }-%Hﬂi#ﬂw%%
A, 1)
Bl 7 19812010 4F i [ %48 (X ) -3 52 R m

ARAT W R B i BR D T R 52 9K
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drought disaster rate for 31 provinces of China
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