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Applicability analysis of three compound drought indexes in three major
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Abstract: In this paper, the applicability of three compound drought indexes (PADI, OVDI, and TVDI) in
three main agricultural production areas (winter wheat, summer corn, and rice) in China was analyzed using multi-
source remote sensing data, through the linear correlation analysis with SPI-3 and comparison with the actual
drought situation. The results showed that: (1) The three kinds of compound drought indexes were not suitable for
drought monitoring in rice region. (2) In the drought monitoring of three types of agricultural areas, PADI and TV-
DI were more accurate in quantifying the drought situation ( E.g. duration, severity, and spatial distribution) ,
while OVDI was overvalued in judging the severity of drought. (3) TVDI and OVDI were suitable for large-scale
drought monitoring, while the monitoring results of TVDI were more accurate. (4) Because of the combination of
crop information, PADI was more comprehensive in drought quantification and suitable for small-range drought mo-
nitoring, which requires higher input information.
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1 PCI |3%%7k . TRMM3B43 1998—2017 H Monthly 0.25°x0.25°
Precipitation
e
2 SMCI j: ﬁﬂkg GLDAS_NOAH025_M2.1 2000—2017 H Monthly 0.25°x0.25°
Soil moisture
A N
3 VCI S {ﬁgﬁvﬁﬁ*ﬂg& GIMMS3g_VO0 1983—2013 2 H Two weeks 0.083°x0.083°
2 yH [
4 TCI l’i"?fs{;‘ng MODLTIM 2000—2016 H Monthly 0.006°%0.006°
A NI
A %*Dﬁflﬁﬁ’& MODND1MI 2009—2013 H Monthly 0.003°x0.003°
5 TVDI [
it IS(J"]I“H - MODLTIM 2009—2013 H Monthly 0.006°%0.006°
6 SPI %7]( . GPCCV7 1901—2013 H Monthly 0.5°x0.5°
Precipitation
43
IEF]J( . TRMM3B43 1998—2017 H Monthly 0.25°%0.25°
Precipitation
90 5 iE
j:iﬁ?izg GLDAS_NOAH025_M2.1 2001—2013 H Monthly 0.25°x0.25°
Soil moisture
! oVt H—{e M A
- NDV%I " GIMMS3g_VO0 2001—2013 22H Two weeks 0.083°x0.083°
vH
iﬂii{;‘ng MODLTIM 2001—2013 H Monthly 0.006°%0.006°
PCI TRMM3B43 2010—2012 H Monthly 0.25°x0.25°
EPMC SMCI GLDAS_NOAH025_M2.1 2010—2012 H Monthly 0.25°x0.25°
VCI GIMMS3g_VO0 2010—2012 2 H Two weeks 0.083°%0.083°
8 PADI  {EMIK MU R R
Crop water sensitivity kR 31]-[33]
Ved) 54 K4 Literature material
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Table 2 Classification of drought scales based on TVDI and OVDI
TEAFEY TVDI HUYAYEE OVDI HUE i

Drought The range The range ﬁ'{tf
grade for TVDI for OVDI o
e/ B 5
! <02 >0.8 Extreme wet/mild drought
P/ BT
2 0.2-04 0.6~0.8 Wet/moderate drought
A o=
3 0.4~0.6 0.4~0.6 E#/BET R
Normal/severe drought
P54 A s
4 0.6-0.8 0.2-0.4 Drought/extreme drought
W5 S T
5 >0.8 <0.2 Extreme drought/

exceptional drought

7
PADI ()

®3 EFPADIMTFREELYS
Table 3  Classification of drought scales based on PADI

TREYH PADI HfE i i
Drought grade The range for PADI Note
1 0.0~0.2 BT 5 Mild drought
2 0.2~0.4 1EF 5L Moderate drought
3 0.4~0.6 HE T Severe drought
4 0.6~0.8 W5 Extreme drought
5 0.8~1.0 ST 5 Exceptional drought
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Fig.4 Monitoring results of autumn drought in Henan Province in 2011 by EPMC method ( winter wheat area)
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Fig.7 Monitoring results of summer drought in Henan Province in 2011 by EPMC method ( summer corn area)
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Table 4 The correlation analysis results between SPI-3 and each index

T2 Drought event FXAEZEL Correlation paramer PCI  SMCI  vclI TCI  PADI  OVDI  TVDI
b S TS ANCIN: S 7K
R 2011 FEARA TR (A/0 )  Spearan fAXRFB(R) 0385 0377 0402 -0221 -0213 0.194 -0.333
A drought of Henan in the spring and Spearman correlation coefficient
winter of 2011 (winter wheat) EAZEE(C) Confidence/% 97.25 98.03 68.77 8277 63.00 85.86  64.01
2 N=V-3 R 2 22
LR2012 4515 (2 /) Spearman FAXFH(R) 0777 0799 0446 0360 -0.762 0.598 -0.637
A drought of Anhui in Spearman correlation coefficient
2012 (winter wheat ) BEE(C) Confidence/% 100.00 100.00 97.36  84.04 100.00 100.00  99.91
3y =1 -y e . Y oS,
L 2010 £ R (ZLAK) Spearman X REL(R) 0782 0482 0445 -0336 -0.564 0.764 —0.600
A drought of Hebei in Spearman correlation coefficient
2010( summer corn) B (C) Confidence/% 99.99  88.84 82.18 78.14 89.62 99.92  76.04
Vil &5 P = v R F
AR 2011 AR (LK) Spearman A FBU(R) 0.162  0.167 0.684 -0.287 -0.721 -0.022 -0.473
A drought of Henan in summer Spearman correlation coefficient
of 2011 ( summer corn) H{ERE(C) Confidence/% 69.59 72.66 99.47 7501 97.75 35.88  89.11
. _ Spearman FX R EL(R)
i KRR ) -0. ) ) -0.23 ) -0.
#11t 2011 $+T K ), Spearman correlation coefficient 0.010 0.277 " 0.620 0.044 0233 0.083 0.333
A drought of Hubei in 2011 (rice) .
EAZH(C) Confidence/% 95.08 30.59 9991 1270 97.13  93.67  99.95
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