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Fig. 1 Distribution of meteorological stations

in Sichuan Province, China
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Tab.2 correlation analysis of TVDI and SPI based on different sites
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Fig.3 Distribution of TVDI drought grades in Sichuan Province from 2007 to 2016

(a) spring; (b) summer; (c¢) autumn; (d) winter
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Fig.4 Trends in TVDI values for the four seasons from 2007 to 2016
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Fig.6 Time-space change transfer matrix of drought level in Sichuan Province from 2007 to 2016, China:

(a) spring; (b) summer; (c¢) autumn; (d) winter
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2010 4F 1.,4.7 .10 A &S Gl si 1Y TVDI {4 # 47
Pearson A ICHE > M, 25 R R W I B HOAHC K &R,
R TVDI B SPI — 1 {f #4938 Jin mmi o/, T 578
A

(3) F FH—JC 4 M [ 51 325 7 32 %) Bl I ) 28
A TVDIAE FE AT [l )3 73 B % B, DU 1 48 3+ 4F R
T 5 Sy AR 2 AR )1 7 3b R e X8
TG OB I 2 5 B A, D)1 2 B 1P s AL
BB S DX 3 51 0 2 W 5 Bk 2R, 1TV e it X
S BEVY Hb X FNER 43 7 M X S 7R 2007—2016 4F (1)
G O e R A & T U g S
SR DB Y T 5 OO AE 2007 —2016 4 1] 8] 12 #
2%

(4) FIH GIS 75 [i) 4y #r o 20 g 6545 2 a1 45 T
BRI R FE R, 23 15 2 00 )1 7 XS A L&
P2 1) L T A OO L™ L, HL7E 2007—2016 4F
XAAE L F R ISR (2007—2013 ) J5 8 2%
(2013—2016) fyfa ¥, & 2= & T F I gl 5 (2007 —
2010) %2 B 9k 2% (2010—2013 ) T ™ & jin J&l (2013 —
2016) iy #

(5) A ST FH AR I3 > 25 A48 i D 1 AR 525
Rbr e, X TR &R TVDIEGEAT T ARl (22
X AN (6] = b ) P 26 B0 10 Ml 5 SR U, W] — T B
SR ANTE] - MR TS B TVDI AH % A7 1 22 5+,
ity S 3 BRSSO E A UE o ] G Sl ]
WAFAEAREDR 357K 70, NDVI 5 B A6 e A, 2 107 = 2L
TVDI + S48 80 v W IR 745 Ja B 5E b, w] LA
BT A [6) - 3t 1) T 2 B A 5 0 I Y 5 A AR i

I Ah, SPTHEHCH AR T 5 W48 b5, ZEA D5
H 5 TVDI A AE SR OG5 LUIS MBI 5 b, T DA%
I3 A ol T S5 AR PDST, 7K 3CT S48 b 1 b 35 18 71
84 (Surface Wetness Index, SWI) Fll 1 3 5 /K & 18
4 ( Standardized Soil Water Content Index, SSI) 4 5
TVDI [ 56 &, AR 5E T 18 R (1 138 T 548 AR X
AN [7) 450 8854 = S F 5 23 A 1) 3 A o
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Spatiotemporal Dynamic Analysis of Soil Drought from
2007 to 2016 in Sichuan Province

CHEN Ailin', DAI Xiaoai' ,ZHANG Shiqi', ZHOU Xuan®

(1. School of Earth Sciences, Chengdu University of Technology, Chengdu 610059, China;

b

2. School of Information and Software Engineering, University of Elecironic Science and Technology of China, Chengdu 610054, China)

Abstract; For Sichuan, a major agricultural province in China, drought is the most important factor leading to the
cutback in its agricultural production. It is crucial to carry out dynamic monitoring of soil drought, improve the
timeliness of the monitoring, and enhance its visualization of soil drought space in Sichuan province through RS and
GIS are in urgent need. Based on quarterly MODIS data from 2007 to 2016 and monthly precipitation data of 40
Meteorological Stations from 1961 to 2011, the distribution of drought levels in Sichuan province was calculated by
Temperature Vegetation Dryness Index ( TVDI). Together with Standardized Precipitation Index ( SPI), the
correlation analysis was carried out. Through linear regression, inverse distance weighted interpolation, and GIS
spatial analysis model reconstruction, the spatiotemporal variation of soil drought in Sichuan from 2007 to 2016 was
analyzed and micro-variations about drought distribution of each period were shown. The results showed: (1) On
monthly time scale, SPI-1 and TVDI presented a moderate to strong negative correlation, which indicated that the
smaller TVDI value and the greater SPI value, the lesser drought degree. The verification result showed that TVDI
could well reflect the spatial distribution status of drought in Sichuan. (2) On quarterly time scale, drought of each
region in different seasons showed an uneven distribution. In view of space, the most drought prone areas
concentrated in the Sichuan Basin and the southern part of Panxi. In view of time, in spring, soil drought variation
presented a worsen-still-ameliorate trend in the Sichuan Basin; in summer, it presented worsen-ameliorate-worsen
trend ; in autumn, it presented a worsen-ameliorate-still trend; in winter, the change was not obvious. The result

would provide support for a better irrigation, and help reduce disaster risks in Sichuan province.

Key words: Sichuan province; Temperature Vegetation Dryness Index (TVDI) ; Standardized Precipitation Index
(SPI); GIS



