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Dynamic assessment of agricultural drought disasters

risk based on crop growth model
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Abstract: This paper reviewed the basic concepts of the drought disaster risk and addressed the difficulties of dy-

namical assessment of agricultural drought disaster risk. To obtain the final yields of crop, the DNDC model was used to

simulate the crop daily growth. The dynamical assessment of agricultural drought disaster risk was derived from the esti-

mation of the crop yields under different weather conditions by using scenario analysis method and the further calculation

of the yield losses caused by drought. A 15-years sequence data of maize growth in Liaoning Province, counties as the

spatial analysis units, was used in this paper to assess the losses caused by drought. The total error of model simulation

was about 16% . The risk analysis results showed that the drought disaster risk in northwest region of Liaoning Province

was higher than in other regions, which is consistent with the real drought situation of Liaoning Province.
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1 The modes of scenerios

1545 No.

&AL Modes

i B Descriptions

© o 0 KIAT AT
No effective rain in 0 day
; ok 5 FIATHHER
No effective rain in 5 days
S10 AH 10 RICH TR
No effective rain in 10 days
0 FH 20 RICH RN
No effective rain in 20 days
30 AH 30 RICH BTN
No effective rain in 30 days
m SFAKAF
Normal Year

Mo AR A K IE R K

From day ¢ to crop matured, provide enough water the crop required normally.

Mot E o+ 5 AT, N o+ 5 EAEY R, WA A KA IE R AR K o

From day ¢ to ¢t +5, provide enough water the crop required normally.

Mt 2 e+ 10 TOAREIRERT, I ¢ + 10 ZEAEDI A, W R AED A K IE T 7K
From day ¢ to ¢ + 10, provide enough water the crop required normally.

Mt 2 e+ 20 TOAREIRERT, I ¢ + 20 ZEAEDI RN, W R AED) A KR IE T 7K

From day ¢ to ¢ + 20, provide enough water the crop required normally.

Mt 2 e+ 30 TOAREIRERT, AN ¢ + 30 ZEAEPI RN, W R AEY A KR IE 57K
From day ¢ to ¢ + 30, provide enough water the crop required normally.

M AR R W R A i X AR AR I TE

From day ¢ to crop matured, the rain distributes with a normal year pattern.
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Fig.2 The technology route for agricultrual drought

disaster risk analysis
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Table 2 The total yields and model errors of

Liaoning Province in 1995—2005
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Year ° ln‘lu ated total A.ctual total Frrors/ % Absolute error
yields/10* t  yields/10* t rate/ %
1995 908. 18 806.58 - 101.60 12.60
1996 811.22 1048.09 236.87 22.60
1997 687.78 675.20 -12.58 1.86
1998 1011.56 1206.28 194.72 16.14
1999 759.61 989.25 229.64 23.21
2000 523.00 530.30 7.30 1.38
2001 721.82 825.36 103.54 12.54
2002 747.28 879.42 132.14 15.03
2003 837.33 931.56 94.23 10.12
2004 1059.01 1353.74 294.73 21.77
2005 1643.40 1341.79 -301.61 22.48
“F#J Mean 14.52
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Fig.3  The scatter plots of the simulated yields vs. the actual yields
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Table 3 The yield losses induced by drought of Changtu County in 1995—2009
FA) Year 1995 1996 1997 1998 1999 2000 2001 2002
i SEES R PR
Yield Tosses induced by drought 1082.3 3395.8 6256.5 1072.4 2641.9 5509.8 2567.3 1881.0
4 Year 2003 2004 2005 2006 2007 2008 2009 4 Mean
€ A k E’. =1
. *EQUTTF“% 1300.1 3260.8 452.6 6246.0 2296 .8 1884.4 6898.0 3116.4
Yield losses induced by drought
F4 TTEARUTFEREREERKS PN
v o

Table 4 The agricultural drought disaster risk level

for Liaoning Province
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Fig.4 The average annual losses map of agricultural drought disasters in Liaoning Province
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Fig.5 The dynamic agricultural drought disaster risk of various scenarios
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