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Study on the agricultural drought risk assessment based on the fuzzy
information distribution method of drought composite index
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Abstract: The factors effecting agricultural drought are complex , and exist greater randomness and fuzziness be-
tween the factors. The fuzzy linear information distribution method has been adopted in this study, to find out the proba-
bility estimate distribution function by the comprehensive drought index data series combined with the dryness degree in-
dex and effective precipitation index. Taken the Tiandong County in Guangxi Province as for the example, carried out the
agricultural drought risk assessment, compared with the assessment results obtained by the conventional probability statis-
tics analysis method as continuous rainless days index. The research results shown that in the seasons of spring and au-
tumn, the agricultural drought occured almost every year in Tiandong County, the middle or severe drought may be oc-
cured once in every 3 to 5 years. The drought risk probability was 69.79% in winter, 72.78% in spring, 5.79% in
summer and 80.50% in autumn, respectively. The conclusion is that: For agricultural drought risk assessment, the
fuzzy information distribution method based on drought composite index is more efficient and reliable, which can reflect
the actual situation of drought better than the continuous rainless days index of conventional probability statistics analysis
method. So it is an effective, simple and practical method.
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Table 1

Grading standard table for the Thornthwaite Index drought degree

TR BRI T Aol 5 o T e
Drought level description Serious drought Severe drought Moderate drought Mild drought No drought
5L Index dr, < -0.75 -0.75~ -0.5 -0.5~-0.25 -0.25~ -0 >0
D Grade G; 4 3 2 1 0
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Table 2 Grading standards of drought degree by the effective precipitation index

TRER ] S AT SES R T o
Drought level description Serious drought Severe drought Moderate drought Mild drought No drought
FREL Index dr, <0.125 0.125~0.25 0.25~0.375 0.375~0.5 >0.5
Y Grade G, 4 3 2 1 0
®3 FATREERTERESRIUSREN
Table 3  Grading standard of drought degree by the comprehensive drought index
TRER ) S LT SIS R T et
Drought level description Serious drought Severe drought Moderate drought Mild drought No drought
54X Index C <-0.75 -0.75~ -0.5 -0.5~-0.25 -0.25~0 >0
ELR Grade G 4 3 2 1 0
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Table 4 The season comprehensive drought index and drought degree in calendar year of Tiandong County

A TR T R SRR UNER 4 R,

P 2 Winter % Spring 5 Summer K Autumn
Year f8¥ C TREE 84 C TRERE 84 C TREE 8% C TREE
Index Drought degree Index Drought degree Index Drought degree Index Drought degree
1990 0.86  J&5 No drought 0.71  J&5 No drought 0.28 TG No drought 0.41  JG% No drought
1991 -0.74  E Severe drought -0.64  H 5 Severe drought 0.84  JG% No drought -0.64 TS Severe drought
1992 0.77  J&5 No drought -0.70  HF Severe drought 0.26 TG No drought -0.58  H Severe drought
1993 0.76  JG5: No drought -0.30  HF Moderate drought ~ 0.32  JG5: No drought -0.13 &5 Mild drought
1994 -0.92  FER Serious drought  -0.11 %25 Mild drought 1.04  Jo% No drought -0.11 55 Mild drought
1995 0.47  JG5 No drought -0.55  HE Severe drought 0.15  JG% No drought -0.56 L Severe drought
1996 -0.85 45 Serious drought 0.57  J&% No drought 0.77  J& No drought -0.49 15 Moderate drought
1997 -0.28 15 Moderate drought ~ 0.77  J&F: No drought 0.56  J& No drought 0.25  J&' No drought
1998 -0.60 H5 Severe drought  —0.33 15 Moderate drought ~ 0.60  JGF No drought -0.42 15 Moderate drought
1999 -0.49 5 Moderate drought  0.26  J&F: No drought 0.48  JGF No drought -0.16 &5 Mild drought
2000 -0.30  H'5 Moderate drought ~ 0.01  J&5: No drought -0.03 %5 Mild drought 0.05 TG No drought
2001 -0.39  H1 5 Moderate drought -0.19 %25 Mild drought 0.92 T No drought -0.19 %5 Mild drought
2002 -0.09 %3 Mild drought -0.37 15 Moderate drought ~ 0.37  JGF No drought -0.25 5 Mild drought
2003 0.65  JG5: No drought -0.26  H5: Moderate drought ~ 0.09  JG5: No drought -0.32  H15: Moderate drought
2004 -0.38 15 Moderate drought —0.09 %5 Mild drought 0.06  JG No drought -0.63 5. Severe drought
2005 -0.48 15 Moderate drought —0.01 %5 Mild drought 0.11  J&5 No drought -0.46  H5: Moderate drought
2006 -0.30 A5 Moderate drought —0.12 %5 Mild drought 0.24  J&5 No drought -0.46  H5: Moderate drought
2007 -0.55 TES Severe drought  —0.36 5 Moderate drought  0.28  JG5: No drought -0.11 %5 Mild drought
2008 -0.26  H'5 Moderate drought -0.33  H15. Moderate drought ~ 0.13  J&5* No drought 0.79  J&F No drought
2009 -0.74 TS Severe drought  -0.07 %25 Mild drought 0.10  Jo' No drought -0.63 T Severe drought
2010 1.13  J&5 No drought -0.05 5 Mild drought 0.41  Jo' No drought -0.06 %5 Mild drought
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Fig.1 The seasonal scale agriculture drought risk probability polyline drawing of Tiandong County
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Table 5 The season-scale agriculture drought probability risk of Tiandong County
. B ) TH5 Drought 2L Moderate drought L Severe drought HEEL Serious drought
I TEAL AR PEAL I 5 - - A -
s Assessment Assessment LB g AU =Y A L AU I
Season index methods Risk  Reappearing  Risk  Reappearing  Risk  Reappearing ~ Risk  Reappearing
/% period/a /% period/a / % period/a /% period/a
TREEIRE N EYSEAIHES
& Drought Fuzzy information 69.79 1.4 59.10 1.7 30.42 3.3 12.43 8.0
Wi;lter composite index distribution
O3 EERREC RESE
Successive Probability and 95.45 1.0 90.90 1.1 59.09 1.7 9.09 11.0
rainless days statistics analysis
TREEGRE R LSS TS
% Drought Fuzzy information 72.78 1.4 38.38 2.6 12.92 7.7 1.71 58.5
Spring composite index distribution
O ESEWREC BRSNS
Successive Probability and 95.45 1.0 81.81 1.2 9.09 11 4.55 22.0
rainless days statistics analysis
LG TR [ LSS R7S
3 Drought Fuzzy information 5.79 17.3 0.00 — 0.00 — 0.00 —
Summer  COmposite index distribution
Sy EEAWEE MRS
Successive Probability and 95.45 1.0 72.73 1.4 27.27 3.7 4.55 22.0
rainless days statistics analysis
TREG R BEWI 5 B ek
X Drought Fuzzy information 80.50 1.2 50.79 2.0 27.96 3.6 0.41 243 .4
Autumn composite index distribution
OoW EEERHEC WG SE
Successive Probability and 95.45 1.0 77.27 1.3 4.55 22.0 0.00 —

rainless days

statistics analysis
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