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Variation of drought in Shaanxi from 2004 to 2014 based on remotely sensed data
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Abstract: NDVI, simple linear regression method, Theil — Sen Median trend analysis method and Mann — Kendall

test method were used to calculate the monthly TVDI in Shaanxi from 2004 to 2014, thereby analyzing the spatial distri-

bution features, temporal variation features and the evolution trend of drought. The results indicate that: (1) The occur-

rence frequency of drought in Shaanxi province was higher in the north and lower in the south, with Shanbei, Guanzhong

and Shannan being 68.2% .53.8% and 22.7% respectively. (2) The drought of Shaanxi province mainly occurred in

spring, the average TVDI in spring over the past eleven years varied between 0.6 and 0.7. (3) The drought of Shaanxi

province showed a downward trend as a whole. (4) TVDI was consistent with wetness index on monitoring drought, and

annual TVDI value had a significantly negative correlation with annual precipitation, precipitation was an important mete-

orological factor causing the decline of TVDI.
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Table 1~ The dry and wet edges in Ts/NDVI space estimated by linear regression for 2007
A1 Month T4 Dry edge 1B Wet edge

1 Tspa = —5.1456x +13.265 (R*=0.6513) Tsin =7.483x — 11.307 (R*=0.5962)

2 Tspee = — 12.312x +35.843 (R*=0.8730) Tspin=9.6307x - 7.9174 (R*=0.3784)
3 Tspa = — 10.622x +37.342 (R*=0.8285) Tspin = 7.4364x — 0.3578 (R*=0.5531)
4 Tspa = — 13.467x +38.604 (R*=0.8899) Tsin = 14.652x +0.4849 (R?=0.3298)
5 TS = — 12.206x +44.429 (R*>=0.8591) Tspin=2.9519x + 14.45 (R*=0.2119)

6 TS = — 12.228x +45.357 (R*>=0.9288) Tspin = 1.1766x + 12.591 (R*=0.052)

7 Tspa = — 14.978x +50.926 (R*=0.8812) Tspin= —1.9233x +16.659 (R*>=0.0519)
8 Tspa = — 15.293x +47.955 (R* =0.9398) Tspin= —2.9571x +16.398 (R*=0.0803)
9 Tspa = — 17.425x +43.519 (R*=0.7347) Tspin=3.801x +10.061 (R?=0.1908)
10 Tspa = — 10.563x +29.216 (R*=0.7822) T = 12.322x - 6.7151 (R*=0.2317)
11 T = —7.9507x +23.293 (R?=0.9086) Tspin=0.039x +1.0577 (R*=0.019)

12 T = —3.9307x + 12.864 (R*=0.6294) Tspin=2.52x - 5.783 (R*=0.1569)
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Table 2  Criteria for classification of drought with TVDI

E'A kf*Q El‘}& ):F[J
TR TR VDI
Drought level Drought type
1 HREVRIE Severe wetness 0<TVDI<0.2

FRPEENRIE Mild wetness 0.2<TVDI<0.4
0.4<TVDI<0.6
0.6<TVDI<O0.8

0.8<TVDI<1.0

1E# Normal level
BT 5 Mild drought
T Severe drought

wm R W N

X 11 a sppedb e Bem =AML 45 H TV-
DI AT 2SR 51, I B Ge it 45 T 22 A0
PUIR, GEiT 45 R 3,

®3 1 a BETREBHIAR/%
Table 3 Occurrence frequency of each drought type
T PRIE e P
Drought type ther{l Guanzhong Southen.q
Shaanxi Shaanxi
T EIRIE Severe wetness 0.0 0.0 3.8
FEBEITE Mild wetness 3.8 6.8 24.2
1E# Normal level 28.0 39.4 49.3
BT 5 Mild drought 62.1 51.5 2.7
T H Severe drought 6.1 2.3 0.0

M T RRI RGOk A, BEVEE T R AL
U d L S g e, = X TR R AR
TN 68.2% .53.8% F1 22.7% , Herb LIS T
BRE BETRERAERI AN 62.1% .51.5%F
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Fig.4  Annual variation of TVDI from 2004 to 2014 in Shaanxi
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Table 4  Characteristic of linear regression of TVDI in different areas and trend of drought

X Bl 5 7 72 R M TVDI &3 TRl
Region Regression equation Significance Trend of TVDI Trend of drought
P Shaanxi y=-0.0051x + 10.768 R?=0.8492 P<0.01 187N Decrease AFNE Wet
'3 orthern Shaanxi y=-0. x+14. R*=0.7972 <0. /)N Decrease 2t Wet
Bt Northern Shaanxi 0.0067x + 14.001 2 P<0.01 /N D R W
% Guanzhong y= -0.003x +6.5871 R?=0.4951 P<0.05 /1N Decrease AT Wet
BERS Southern Shaanxi y=-0.0048x + 10. 182 R*=0.7555 P <0.01 U8/ Decrease AF U Wet
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Fig.8 Spatial distribution of drought changes in
Shaanxi from 2004 to 2014
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Table 5 Scaled drought according to the significance of variation

| 2,
B
>3.29  3.29~2.58 2.58~1.96 1.96~ —1.96
B AR . s "
oo AR g maew BEAE
’ o Wet Wet slightly Stable
significantly
-0.001 ~ REAL  REASE REASE TR AR
0.001 Stable Stable Stable Stable
BEA ;
L S A e
< -0.001 Dry D Dry slightl Stabl.
significantly g Ty SIEy Plable
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Table 6  The ratio of area for each drought type

A Bt e PR
Che | Northern Cue Southern Shaanxi
ange bype Shaanxi  CUANEMONE g aanx
**iﬂﬁ:c\
A 4.97 0.93 3.94 4.03
Wet significantly
A5 Wet 30.99 12.69 27.59 24.97
BRI
Wet slightly 31.30 18.26 28.62 26.38
FasE Stable 32.58 62.18 39.73 42.89
BEEF
Dry Significantly 0.02 0.46 0.01 0.12
25T Dry 0.06 1.90 0.03 0.50
BT
Dry slighly 0.08 3.58 0.08 1.11
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Table 7 Correlation analysis between TVDI and wetness

index in Shaanxi

HIX TR FREL B

Region Correlation coefficient Significance
PG Shaanxi -0.158 P<0.05
%t Northemn Shaanxi -0.656 P <0.01
FH Guanzhong -0.259 P<0.05
%5 Southern Shaanxi -0.246 P<0.05
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