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Investigation on dynamic changes of drought in Heilongjiang Province

based on temperature vegetation drought index

WU Li
( Remote Sensing Technique Center of Heilongjiang Academy of Agricultural Sciences, Harbin, Heilongjiang 150086, China)

Abstract: To carry out dynamic monitoring of the drought in Heilongjiang Province in 2015, MODIS data from June

to September were used to calculate temperature vegetation drought index (TVDI). Baesd on the agricultural drought

grade division standard of soil relative humidity and TVDI data of ten days as a unit over the past 15 years from 40 dry

farming site, TVDI drought monitoring level was set. The agricultural drought grade division standard were verified by the

soil relative humidity data of field survey in 2011, and the accuracy of the verified results reached 83% . The resulis
showed there were five levels of TVDI value: no drought (TVDI < 0.46), light drought (0.46 < TVDI<0.57), medium
drought(0.57 < TVDI < 0.76) , severe drought(0.76 < TVDI < 0.86), critical drought (0.86 < TVDI). The drought in

Heilongjiang province in 2015 was analyzed according to the level standard. The most serious drought took place in July,

and it lasted until mid August. Thereafter, areas suffered from heavy drought diminished and the overall drought was re-

lieved because of succession of rain throughout the province.

Keywords: temperature vegetation drought index; MODIS; classification of drought grades; Heilongjiang Province
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Table 1

Drought grades of soil relative humidity

10 ~ 20 cm R JBE 43R 6

£33 FeHl . . . TR R A
Grad T Soil relative humidity D { drought
rades ype (10 ~ 20 em depth) egree of drou;
1 JToE No drought 60% < R i FE IR E 5L IE % Wet or normal surface, no drought
S b s 1 e e TR
2 £ 5 The light drought 50% < R<60% WRARKRGD IR TER
Surface evaporation is small, near surface air is dry
. ST MR =3
. st 0% < R0t AR T A

The medium drought

HE
4 The serious drought 30% < R<40%

8
i The eritical drought R<30%

Soil surface is dry, surface plant leaves are wilting

TN BBIR T )R R ZE S T RS
%
Thicker dry soil layer appears, the surface plant is wilting, the
blades are dry, and fruits fall off

B IR WA TR SR
Surface plants are dry and dead
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B1 EESNETEkSENSSH
Fig.1 Distribution of soil for moisture-measuring in Binxian
T B EGEARRH R A3 40 HE N 1000 m, PRI 3t T A 4 R
1000 m x 1000 m {5 Bl /)N, o e AT Sk 5 12, 7R 8RR XA
P2y kB 5 A m il K, IF AR K B LK Sl , T
LG

Note: remote sensing image resolution inversion of soil moisture is 1 000

m, so the ground sample size is 1 000 m x 1 000 m, in order to improving the
ground of measurement precision, we equally choose five points to measure
the soil moisture in each sample, the average value represents the soil mois-

ture in the sample area, the same below.
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Fig.2  Distribution of soil for moisture-measuring in Zhaodong
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3.2 TVDI FEEH LK 4 I HIE

3.2.1 BEZER OB SCHB N R EE I W T
BB TVDL TR R0 01y 3T A% s b A T
XFEL, B 8 TVDL T 5 58 20 43 RS B, 45 R 3R W
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Table 2 Quantitative analysis on TVDI

TR

TVDI

FEAIIE

Sample mean

Drought grades

FEAbREZ

Sample standard deviation

FARHE(95%)
Confidence level

B RR

Confidence limit

Jo5 No drought 0.45 0.16 0.01 0.46
525 The light drought 0.563 0.02 0.004 0.57
7152 The medium drought 0.73 0.12 0.026 0.76
HF The severe drought 0.83 0.057 0.026 0.86

F35: The critical drought

1
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Table 3 Classification criteria of drought grades

based on temperature vegetation drought index

%5 %% TVDI {1
Grades Drought grades TVDI levels
1 Jo2 No drought 0< TVDI<0.46
2 %5 The light drought 0.46<TVDI<0.57
3 H1 5 The medium drought 0.57<TVDI<0.76
4 F 2 The severe drought 0.76<TVDI<0.86
5 H5: 5L The critical drought 0.86<TVDI< 1

3.2.2 FHMEHIELIELERHMH
(1) TVDI 552+ 0 ~ 20 em 35 AH % G BF

PGPS =

. i R 5 39 X B BE 5 TVDIT (R
G REHT, N 3 AT H SN & 0 ~ 20 em (1) 145
AR B 5 % W Y TVDI AR AH S P8 s,
BER* M 0.65, FORBAF; oz M = AAH K OC R, J
IR K, PG SEPORRAR , AH SR AR
JUE . NI UESS RO E , FIA TVDIL T2 58 R 4y
B Xt DA VT S8 04 T 00 v o S e SRR L
B I PR

(2) TEAMHTH & B TVDI T 5 25 20 43 1y ifs 5
SUEFFHE TVDL RS2 FR -5 SEPR bR AT TE R 25

F4 LML EBITEELHIES TVDI FEER X5 3Tt

Table 4 Comparison of the measured soil relative humidity data with classification of drought grades based on TVDI

R et e T e ey VDI f VOUTRSE  RELE
Number Time Region - d]:ty o, The agricultural drought grade  TVDI value TVDI drought grade YES/NO
1 2011 - 06 - 08 BXO01 47.84 H5 The medium drought 0.6 152 The medium drought J& Yes
2 2011 - 06 — 08 BX02 43.97 15 The medium drought 0.72 H15 The medium drought & Yes
3 2011 - 06 - 08 BX05 39.57 TR The severe drought 0.80 T The severe drought & Yes
4 2011 - 06 - 27 BX01 25.29 $55L The critical drought 0.95 FE5 The critical drought = Yes
5 2011 - 06 - 27 BX02 31.99 TR The severe drought 0.84 T The severe drought & Yes
6 2011 - 06 — 27 BX04 39.79 T2 The severe drought 0.77 TR The severe drought = Yes
7 2011 - 06 - 27 BX05 37.32 TR The severe drought 0.85 F 5 The severe drought S Yes
8 2011 - 08 - 11 ZD08 59.27 % 5L The light drought 0.53 52 5L The light drought J& Yes
9 2011 - 08 - 28 7D03 31.30 TR The severe drought 0.80 HF The severe drought & Yes
10 2011 -08-28 ZD02 43.79 H5 The medium drought 0.74 H1 5L The medium drought & Yes
11 2011 -08 - 11 ZD01 55.39 %5 The light drought 0.54 15 The light drought & Yes
12 2011 - 06 - 27 ZD08 87.81 1EH No drought 0.23 1E% No drought J& Yes
13 2011 - 06 - 27 D07 24.32 F35: The critical drought 0.93 FES The critical rought & Yes
14 2011 - 06 - 27 ZD06 45.68 H5 The medium drought 0.74 15 The medium drought & Yes
15 2011 - 06 - 08 ZD02 38.74 T The severe drought 0.79 F A The severe drought S Yes
16 2011 - 06 - 08 ZD03 34.14 TR The severe drought 0.77 T The severe drought & Yes
17 2011 - 06 - 08 ZD04 43.25 F15L The medium drought 0.65 15 The medium drought & Yes
18 2011 - 06 - 08 7ZD06 31.50 2 The severe drought 0.88 F#5 The critical drought % No
19 2011 - 06 - 08 ZD08 62.21 1EH No drought 0.42 1E# No drought & Yes
20 2011 -09 - 14 BX10 29.15 $ 5 The critical drought 0.87 $#5 The critical drought & Yes
21 2011 -09 - 14 BX05 33.28 2 The severe drought 0.76 R The severe drought 7= Yes
22 2011 - 08 - 28 BX04 44.85 5 The medium drought 0.73 15 The medium drought & Yes
23 2011 - 08 - 28 BX05 46.6 H1 5 The medium drought 0.63 52 The medium drought J& Yes
24 2011 - 08 — 28 BX06 47.51 "5 The medium drought 0.64 H1 5 The medium drought & Yes
25 2011 -09 - 14 ZD05 41.52 H5 The medium drought 0.63 15 The medium drought & Yes
26 2011 - 06 - 27 ZD08 28.80 HE5E The critical drought 0.96 JE 5 The critical drought S Yes
27 2011 - 06 - 27 ZD03 73.17 1EH No drought 0.96 F55 The critical drought 7 No
28 2011 - 08 - 11 ZD07 53.53 5% 5 The light drought 0.59 F 5 The mediumdrought 75 No
29 2011 - 08 — 28 7D05 30.96 7 The severe drought 0.75 H152 The medium drought % No
30 2011 - 06 - 27 BX09 32.88 T E The severe drought 0.85 H A The severe drought & Yes
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3 KM LIAEEELHES TVDIEMXER
Fig.3  The relationship between the measured soil

relative humidity data and TVDI value
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L, s AMOR SR IE R FRAb B SR = R e = 5

mmm ' Critical drought s 5 7 Severe drought
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i 2015-08-18

1 5 Medium drought
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Jr i AR I, AR R 4 i Xl TR TR r g%
fi#% , BT ARIETLA BRI A AN T2k AR TR
FEK AL 10 mm, 5 074 [ A HE , F BOF- R =
VLA B B P3G 5 55 R TR 1~ 9
B, B = VT BT B R 43 X 3 A2 BN [
FRBEM TS o Wil 25 R 5 52 BRA g BB 1] W I 245
SLAATR], PSR B TVDL W K 1 AR 4 38 T 55 vk
AAT, H TVDL BT S8 Rt A AT A7

4 %5 B

ARSI FH A AR B R 4T R A5 9 o
LT IR R AT RS SRR ) T R A 4y S g, R
FZEE RS & 28 ARG R B S bR A i o %
TR WSS R T 0 B PEA . 25 SR R - 18 J8% 0 )
TVDIES 0 ~ 20 cm +IFEAHXHE (LML G
U, UREHZ T VA AT A SRR VTAR T 5 R A 7 Wl 5 ) A
B G X 8] J5HENEE TVDI 408 5 4445 :0 < TVDI < 0.46

== % 5 Light drought IE % Normal

2015-08-08

2015-08-28

4 2015 FRRTERAM TR HEN
Fig.4  Drought monitoring on agricultural dryland in Heilongjiang province in 2015
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HIE,0.46 < TVDI < 0.57 N 5,0.57 < TVDI <
0.76 1 5-,0.76<TVDI < 0.86 HHE5F-,0.86 < TVDI
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