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Table 1  Fitting results of soil moisture under different indices
I [i) R ATI VSWI D
(cm) r A (%) r A (%) r A (%)
MWW 2003465 Aty 10 0.450" 15.9 0.210 21.0 0.488"" 21.1
20 0.425" 125 0.127 12.6 0.669"" 9.6
50 0.452" 11.0 0.056 11.7 0.566" 10.0
2008 4E5 A R4 10 0.393" 10.6 0.048 12.0 0.479" 9.3
20 0.347" 103 0.160 10.7 0.491" 9.5
50 0.220 10.4 0.318 10.7 0.389" 10.7
20044F 6 A _EH) 10 0.349 112 0.190 293 0.564"" 16.0
20 0.430 10.2 0.270 149 0.522"" 9.9
50 0.421" 8.0 0.189 93 0.575" 8.2
AR 2005 4E 7 A 10 0.158 13.1 0.291 13.1 0.408" 13.1
20 0.062 9.7 0.330 10.4 0.447" 9.1
50 0.173 72 0.414" 10.8 0.4217 8.0
20084F7 H M) 10 0.058 17.2 0.296 16.7 0.430° 158
20 0.159 132 0.430" 132 0.529" 13.6
50 0.165 115 0.339 12.8 0.440 12.0
200848 A LA 10 0.041 17.6 0.375" 153 0.550" 159
20 0.039 13.6 0.469" 115 0.569"" 126
50 0.079 2.9 0.366" 13.1 0.405" 12.4
e ATI. VSWI F1 D 5y RIE RS M KIREOE MG AR E0E, r IR, AN R ZE; * R = LRSIk S T

P<0.05 1 P<0.01 BEKT-.

2 TREIBHHUEESZNENHEITRED
Table 2 Relative error analysis between observations and fitted values

under different indices

W TR AR ZE A (%)
5 i (cm) IR mEBINTY SR T
D 10 155 14.9 152
20 9.7 11.8 10.75
50 9.6 10.8 10.2
B2 11.6 12.5 12.05
ATI 10 126 16.0 14.3
20 11.0 12.2 11.6
I ] 11.8 14.1 12.95
VSWI 10 20.8 15.0 17.9
20 12.7 11.7 122
50 10.6 122 114
SRR 14.7 13.0 13.85

v T 2008 4 8 H EAUTE 50 om YREE ATT IS AHRHRZE L T
SEHAL I AR A RN ATT A 50 cm YR FE IR A A R ZE AT S8 -

VEAE 10 em F1 20 cm AHIAIXF IR ZEMZER K, K)EF
YRR IR ZE WS KT e Ha R =K
7 AdaE] 8 A LAl EY A KIERE B,

KM G EZ . BRREIREOE I MR AR SR 5 4F
7 1020 F1 50 cm ¥R FEMIARR LG 1R 229 A 14.9%.
11.8% F1 10.8%, 52 T34 12.5%, I H5 TR
FIFH D IE 2] P<<0.05 8% P<<0.01 357K M #Aui
Ty () LIRS 5 DU B S BAAIG, 76 10 om AT 20 em ¥R
B RN 16.0% F1 12.2%, &2 TFHH 14.1%,
I B T SRR S ARG HEA W35 M /K He B0k )
P EENIEA R, PAREE T BEm, 7T
— LR B TRB RS, &ERES N
15.0%- 11.7% F1 12.2%, &)= 730 13.0%. HEL L
T DR, e ie Bk Ae 5% 2 R B 0 W R
5T Wl 7 o B BB AN — 3, AR KPR EUAAE 10 cm
120 em RIEMNTRZ S GERAREULMEA K, HA%
JEPIIAI R 2 L RS AR B K 0.5%.

ZE L ETIR, AR S R A KR B 1 ) 2
SBE T R AR EE IO, SRR S 5l T A B N
AR R A R I KA I TR R AR EUEA
ASCHEE - 4 i e 7 55 4 10 K o L, [T
A RS S AR W S A B T

FOHJE A, v PUR IR R A ) 4 B
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Fig.2 Trends of correlation coefficients and relative errors between different indices and the relative soil moisture at the depth of 20 cm in 2008
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W, R S R R I A2 B I 18] R A A T A AN
[l oA T B A A R A 0 34 A A I ST

T HEK R, ASCIE ] 2003—2008 411 2 AR H0H
VR AR D 43 LA [ BAFOAN [R] 4 2R 5 3
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SRR 3 PR
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Table 3 The monitoring models of soil moistures at different depths in various periods

A1) 10cm 20 cm 50 cm
a b r a b r a b r
5H 5] 274316 4.779 0.326 272.819 11.081 0.399 184.731 36.782 0.276
14y 113.136 44.592 0.221 89.590 59.011 0.222 126.160 52.220 0.215
THI 308.647 -5.691 0.315 217.375 25.233 0.309 140.404 48.518 0.210
6 H 5] 266.228 2.292 0.274 208.184 25.892 0.281 140.590 47.947 0.227
14y 168.816 27.096 0.166 130.320 44.691 0.170 150.023 43.978 0.223
TH 133.043 37.894 0.212 102.899 52.001 0.192 94.927 59.308 0.207
7H 5] 149.481 42.132 0.250 147.050 46.487 0.289 138.415 51.891 0.320
14y 89.841 57.353 0.182 121.758 52.960 0.311 104.675 60.464 0.289
TH 100.155 51.449 0.192 108.546 53.273 0.243 104.953 59.280 0.279
8 H 5] 128.330 45.684 0.181 115.859 51.471 0.188 109.689 56.309 0.214
14y 121.397 46.538 0.217 94.457 56.598 0.191 88.196 61.997 0.202
TH 134.137 42.623 0.185 108.578 50.413 0.184 91.717 58.379 0.174
9H 5] 137.746 39.395 0.186 128.563 44.220 0.188 102.704 54.117 0.158
14y 137.262 40.034 0.191 175.005 32.210 0.257 151.645 40.575 0.220
Tl 139.188 33.973 0.180 177.927 53.188 0.233 126.606 45.473 0.175

W o AHSCRE, Kb o BT P<0.05 5( P<0.01 BE K.
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Table 4 Fitting results of the energy index models

5 1] 10cm 20cm 50 cm F 2Ty
A% A% A% A (%)

200945 A LAy 12.5 11.1 9.2 10.9
iy 13.7 12.1 9.9 11.9

T 12.1 11.4 12.8 12.1

20094E6 H 11 19.3 11.7 10.6 13.9
) 13.5 9.6 9.5 10.9

N 9.4 8.0 7.8 8.4

200947 H LA 14.8 10.9 8.2 113
iy 10.9 9.4 10.1 10.1

T 142 13.3 10.1 12.5

20094E8 A 11 19.1 18.3 16.2 17.9
) 19.9 18.6 14.6 17.7

N 10.1 8.5 9.3 9.3

200949 A LAy 14.5 11.0 10.8 12.1
iy 14.9 13.1 11.6 132

T 15.9 132 11.6 13.6

FHTHA (%) 143 12.0 10.8 12.4

B2 4 WA, EAEVEAN KN, & L2
AR A IR ZE 4N T 20%, sk ERLEBOR RS
7 10+ 20 F1 50 cm ¥ BE 1) & T BIARXT 1R 2553 5l ok
143%+ 12.0% 1 10.8%, 7%= &3 AHX = %= N
12.4%. BUEAT ., Rei e EOUR BN T % + 2R
(1 L3 A R BL IR S RE ) 7R 5. JErh, 50 em ARIR
2R AR R, 20em EE IR, 10cm AR
o
3.3 REEIEHUERARIFENPAINA
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Application of Energy Index Method on Drought Monitoring in Heilongjiang

ZHENG You-fei'**, LIU Xi’>, WANG Yun-long®, WU Rong-jun’, CHEN Peng?
(1 Jiangsu Key Laboratory of Meteorological Disaster, Nanjing 210044, China;
2 College of Atmospheric Physics, Nanjing University of Information Science and Technology, Nanjing 210044, China,

3 College of Environmental Science and Engineering, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: The application of energy index method (D) on drought monitoring in Heilongjiang was studied in this paper by using EOS/MODIS
data and the soil moisture data. The results showed that energy index method was obviously better than apparent thermal inertia (ATI) and vegetation
supply water index (VSWD) in drought monitoring. Further more, energy index method solved the disadvantages of the other two methods that
couldn’t monitor soil moisture continuously and was suited to monitor soil moisture at any soil layer with any level of vegetation cover. In addition,
soil moisture retrieval model based on energy index method was built by using several-year data in different periods and soil layers. The fitting result
of the energy index models on the depth of 50 cm showed the highest one and the fitting result on the depth of 20 cm was higher. Then the model was
used to monitor the drought in Heilongjiang in 2009 and the results showed that not only the spatial distribution but also the development process of
drought accorded with the observations of soil relative humidity.

Key words:  Energy index method, EOS/MODIS data, Drought monitoring



