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Abstract: Drought monitoring is crucial for the early warning of drought hazards. In this study, an attempt to develop an
Integrated Remote Sensing Drought Monitoring Index (IRSDI) was made, based on multi-source remote sensing data, with
the aim of investigating drought conditions across the Huai River basin in both space and time. The IRSDI relied on:
meteorological data recorded from 2003 to 2013 at 40 stations, soil moisture data recorded at 16 stations, Moderate
Resolution Imaging Spectroradiometer ( MODIS ) data obtained by linear trend detection, and on the Standardized
Precipitation Evapotranspiration Index (SPEI). The results of this study indicate that; (1) the proposed IRSDI is able to

describe and monitor drought conditions well in both space and time; (2) droughts and high drought frequency occur in the
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periods April-May and July-September. In particular, September is the month during which the largest area is dominated by
droughts. In particular, droughts affect Henan province, which accounts for 38% of the total drainage area of the Huai River
basin, followed by Anhui province, which accounts for 22% of the total drainage area of the Huai River basin; (3)
droughts tend to decrease during February, March and May, whereas they increase during January, April and June. Wheat
grouting and ripening occur in the period from April to June. Thus, droughts in these months can seriously affect wheat
production, and a more careful allocation of water resources and irrigation management should be performed during this
period. Nevertheless, spring droughts and autumn-winter droughts should receive proper attention as well, in order to

manage and reduce drought-induced losses.

Key Words: Multi-source remote sensing data; agricultural drought; meteorological drought; integrated drought monitoring

model ; Huai River basin
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Fig.1 Location of meteorological station in the Huaihe River Basin
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Table 1 Agricultural drought monitoring index
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TCI: temperature conditional index; TVDI; temperature vegetation drought index; VSWI: vegetation water supply index; VTCI; vegetation conditional
temperature index; AVI: abnormally vegetation index; EVI: enhanced vegetation index; RVI: ratio vegetation index; NDVI: normalized difference
vegetation index; VCI; vegetation conditional index; MPDI: modified perpendicular dryness index; PDI: perpendicular dryness index; VSDI: visible light
and short-wave infrared drought index; GVMI. global vegetation moisture index; LSWI: land surface water index; SIVWLI; short-wave infrared vertical

water loss index; WSI: water stress index; RS: remote sensing
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Fig.3 Integrated remote sensing drought monitoring index modeling developing
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Table 2 Integrated remote sensing drought monitoring index ( IRSDI)

H > Month ZEA BT 548 4L IRSDI P {H P-value
1 A January IRSDI=96.3+42.7xvsdi-21.7xavi—1.6Xtci+28.8Xgvmi 1.6e-10
2 H February IRSDI=101.7+58.8xvsdi—11.86xavi+0.01Xtci+5,86Xgvmi 1.4e-09
3 71 March TRSDI=85.2+31.329%vsdi-20.8Xavi+9.5Xtci+9.286 X gvmi 1.8e-08
4 F April IRSDI=57.73-22.63Xvsdi—39.25Xavi+5.27 Xtci+27.46 X gvmi 1.4e-15
5 H May IRSDI=127.39+157.2Xvsdi+22.94Xavi+1.02Xtci—58.93 X gvmi 3.6e-08
6 1 June IRSDI=75.404+9.795xvsdi+1.241Xavi+9.261Xtci—3.891Xgvmi 1.4e-06
7 7 July IRSDI=93.147+46.428xvsdi~1.335Xavi+9.102Xtci—5.467Xgvmi 1.3e-16
8 H August IRSDI=106.14+85.66Xvsdi+10.93Xavi+8.06Xtci—20.66X gvmi 1.2e-18
9 1 September IRSDI=111.43+99.674Xvsdi—31.776Xavi+6.245xtci—25.943 X gvmi 6.1e-07
10 7 October IRSDI=104.256+84.915Xvsdi+8.479Xavi+7.811Xtci=51.517Xgvmi 2.0e-08
11 7 November IRSDI=105.294+79.5756 Xvsdi—27.0585Xavi+0.3061 xtci+23.4115Xgvmi 1.1e-07
12 A Decmber IRSDI=111.886+110.76Xvsdi—17.857xavi+6.372Xtci+13.575xgvmi 2.6e—17
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Table 3 Classification scales of drought for IRSDI

SR LA IR T R AR EGE TRERE B SRR R BGE TR
Grade IRSDI range Degree of drought Grade IRSDI range Degree of drought
1 First 100>IRSDI =60 T} 4 Fourth 40>IRSDI =30 rh 5

2 Second 60>IRSDI =50 EH 5 Fifth 30>IRSDI=0 o5

3 Third 50>IRSDI =40 BRE
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Fig.5 Correlation of IRSDI's droughts area and statistical yearbook’s damage area and disaster area in Huaihe River Basin
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Fig.6 The Land Use Map of Huai River Basin in 2010

Hrfs J7—9 AR ER ek, 352 5 4 ik
8.1x10*km?,5.8x10"km?,6.6x10*km” #1 10.7%10*km,
Hrp o Ay R mfE ok, 25 mAE KIS A 2003 4EH1 2011 45 SF44 32 S0 UL 6.8x 10 km? Al 5.2
10*km* , Jy s BERE3 B 2003 1 2011 AFHETT IR G & Az KR, i — 20 B0 UF T 25 6 38 Ik T 52 W DN A 78 5 1
TUE ) T2 W50 HRgeit, e el 2 A 135 5 AR o YA gt B e AR U AR B 17 % , DAIETRT I S8 )
ATEC X R, WE TR A Bl g b X 22 AT - 34 32 52 DR oy 9 Tl 3 Sul Tl g L DX TETRRL ) 20% , TR V0T 37 3 22 ML IXC
LR DX R Ml DX 22 4535 37 S5 T AR o T Y s 3k oz b DX T AR Y 18% (17 % A1 15% , 53 41, 1T g X 3 T
T AR YET A A -3 T R AR F B K, 3 38%  HLOR LB 22% VT30 21 % AL 19% , A1,
TREVAT G Sk T e DX 3 U V] 9 3z 9 TR AR e A A b DX, T | 2 BRI ) /N2 bk DX, /N2 AR
R, 4—6 H R TER - U 0] T BRK O /INZ2 R 7 i B e K DRT MM 2 M0 i X 3 8 -t DX ) T 5
W Ko 00 YR RRLL AR VI A BORIAT B X Sl 5 100 N 32 SR T AR AR Ak 5 4 Tl i Sl 22 A0 R BOH [R], VLI
TR IR A7 5 TR A K AR5 34 20 2003 AE T 2011 45 {H LR IX 8032 52 1 R R K AR 4 2003 4FF1T 2005

http ; //www.ecologica.cn



20 4

MR A T 20 U B B Al T 57 W A AR A o R )7

TS AR W U AR L %

0.20
0.15
0.10
0.05

0.10

0.05

0.15
0.10
0.05

0.15
0.10
0.05

0.6
0.4
0.2

B7 EARETEIRERELERE

Fig.7 Trend of Drought area in Huai River Basin
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Fig.9 Frequency of mild drought in the Huaihe River Basin from January to December
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Fig.10 Frequency of moderate drought in the Huaihe Basin from January to December
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Fig.11 Frequency of extreme drought in the Huaihe River Basin from January to December
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Fig.12 Frequency of drought in the Huaihe River Basin
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Fig.13 Sen's slope of the Huaihe River Basin
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