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Abstract

This paper was based on daily meteorological data, agricultural data and hydrological data from 5
national meteorological stations in Nanchang City during 1978-2020. Considering the four risk fac-
tors of drought, such as the risk of disaster causing factor, the vulnerability of disaster-bearing bod-
ies, the vulnerability of disaster loss, and the ability of disaster prevention and reduction, the expert
grading method and entropy-weight method were used to determine the weight of each factor, and
a comprehensive assessment model of Double-cropping rice drought risk based on disaster loss was
constructed. Also, the temporal and spatial distribution of drought disaster was analyzed. The re-
sults showed that the probability of drought occurrence in Nanchang was 60%, and the periods of
1991-1994 and 2000-2009 were the most frequent periods. The accumulated precipitation during
the growth of Double-cropping rice was lower than the annual average in 53% of these years, so the
water demand of second rice could not be met from natural precipitation, which means the risk of
drought disaster was very high. According to the comprehensive risk regionalization results, Jinxian
County and the central and southern parts of Xinjian District were high risk areas of second rice
drought disaster, in addition the central and northern parts of Nanchang County around Poyang
Lake were low risk areas, and Anyi County was lower risk areas.
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WHEARRREMRL, LW, SRR KL SR BRKEFR 70%L4[1]. TIETRK
i, DLRPIRE MR R, R OOE MR R, RIGELE 250 12 kg L, wEHF 4 390 12
kg [2]o KR FMAREARREAE P P — M E IR AR K FE, KET 532K R EKA L E L TN R
SN, BT RIAEYI RO R A% o SRR T ST KU AT P4l AT DA R B K AR T R E . PR
X R H T E, T+ JUERKRET RO Z , PR3], BRARREE[4]70 550 KA A R
ABHBOT RT R KT, FETARER KRG GORAE T B0, BGRB8 A 9K
RET- 5 40hs, M T PUIRRE TR 8850 SRR [S TR AR IRIE B R E  dfr 7 D 1B /KR AN R A 8
M550, PPl KRBT 5. TR TS5 (6] M 7Y r 1 DX KRS 26 7 5 m AU 2 1 A, SGEE AR
SATAIEEE (=4 S VAN O R IS B N PO RTRTEE =R C IR R A R EE b ¢ G ER R (Y I PARVAS R R
R, IR AL T B M SE AR AR 0 A 1 PR XK RS B IR 2 BRI . 5 48[ 7)A - Penman-
Monteith 2 sUHU AR R EGE, TH5 TAHIXHBIERE, a2 @ s M-K AR 73 53 FET
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AR, AR EPIC AR T RAE A F KT R R R BURR, G TRIER - RREULRK DA
il 2 A AT A X KRB AR 2 5 O XU 1) S B VAL 778 I JLTAF, & R R RS UR, EE
Herh [ A S KRS 5 9 UM tBOR AN 25 AL, TEL T ARSI FERCR o b g B BEE (OB X R AE b X
R B PARE KR, AR REEOR 5B G A & 1007, b XU 5% F
FREAEKFN T RREEHAT T2 MBIBSE[10)45 6 J1 LR HEE, @ @K TR 8ok W7
JERE S R BTRURYE . ARG B UK BE PR R, S NTHTT AR B DOKAE T 25 6 X
Rrt R, FERI ArcGis BAFREAT 25 8] B N5 2UKAE T R 28 & X X R &l . £S5 (11126 PDSI #8507y
Br TARIL P I X R K F T R R A RRRE, I R A A 18 T B R K SRR AR
DA RAE[12AL 7. WA T2k EPR R, N GIS BF45 1 W R 7RG 28 7 - 52 9 35 XU
DX, ATeEk, U7 TR IR A AN E g, TR FE IR R E AR AR DR AN
HL o IR RIT I A, I3 KA TREFE IS 4 st X, AEAEAE R R 2 SRR R, Fal
MRGR5 1 A1 JEER A R AR B I R VR T A2 2 A7 B RO 55 (0 75 22 o 74 48 /KR 2 B R X 2= A
(A B AR (R ), 2021 SRR SRS 3 P B 3419 T A BT, HEREHE AN IR 1260.4 T
AB 53 R B AE YRR IR 90.6%H1 33.4%, FKAG S B AR ZRRE FE s ™ B A ) AR e
B[ 95%M 34.9% A E[13]. {LPEHWEFM, HENK AR, BN 7 AtrblE, SR,
TEEM AL, AR, B RAEFHETR. MEMKBKELEKSE 6 A X 10 H T4,
BRI H R AEARRR R STk, R ORISR A HAINE RS, I, BB IES: 2 E R K,
P S 2 WK AL I T BB R - Tl 2003 2013 4FA1 2022 A7 K A B DR TS FEL IR IX ek 52, I AEok,
TR RIS BE KRATFHUR[14]. £ ST REMERENFMERN TR, B 2PN &
ERANIFEI[15]0 £EREK R RS, 595 %3G OKRRI™, JCHAETEAAMUAF AR L X, 52
JEHREE . R, JF RS 15 0 KU A 5 X RIWT 7T, AT rg B i DR A oA 1) B S0k S R 2
2%,

AT T HEAE T 5 K FHUR A, KR T R 0 R A AR o BT P Bk R faf vk
ARGy NE S RARNEIGIERBT F IR K FETT 4 A3 B B DX A ) 5 o R EAT 2 5 KU DA, A
A GIS 8RR, K TRRENEARBIENE S RIEG K, SCIPFEEROZ R, N EHIXK
e A S S O it AN R S 4

2. BiEKBSHRGE
2.1. ARENE

B X AR VEVE S AL, B PRl R, ESRHWIVE R F . A2 T E115°27'~E116°35'.
N28°10'~N29°11'2 [a], Z4ETF &K E 1625.1~1797.5 mm, EVFHSHE 17.4~18.7°C; JB WA IR IEER
AEX. 2T FEE 6 ANMX . 3ANE, B 7195 P TK, WREHMIRZFEIRETE 34 AW, E[16]
[17]. HbmER, #BRESHEXEZ2EEMRE I 7X, =8&(X), WREMEmRET 2T 80%. +
BUMZERIENE, —FRNG. NHTERE, ZIX R EZ N E Ry E, VLS R 2 ik
Hilidh. BENKR KL, WAL, RIGEHA B E R A ——&EBAM, AR H . ZEl
R KRB KA . BT SRUL W PR AESE N A, O 7= I B BK IR, R = 1R IRK
PSR

2.2. HiiEFKilE
SEFREFIESBEETO, BN, 28R EHEE, RATmiEH 1978~2020 45 E
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TGN R 5 AN SRk H B KR A28, 2015~2020 4F 5 & T N XU R B K B8}
WA 4~10 F K S AEESETE K H# DX K R 55 R A Rk R A BRI 1. &
B AKSCHRERIE T F B g4

2.3. FRERERK 34T

TR 5 RS2 BT A R T 2R SR 9T KU T LA A B T A R GE N S e R AT R A S
Moptr. TRECKHTEREEES IR TREERIR, mESRREN AR, 2R EE
B R fE R X AU 5. MBOIRIL . MBS . R BRSO AR R IR R B S R EEE T 5 G
B IX 0 A= i AN P B AT 0% BT RIRR BE I WS TR fE 8 X 22 5E AT PLR B RN At 2o T 7
(N PSEIEE RPN
24. ARFZE

2.4.1. BIRER MR

B DORR T A7 R B DO N T, a2 AE il o XU A R P 7KK 22 MR S 2 i
B K AR ULIRI SR o 3 o 5 FEEAR B 3 X 2 SRR R Ak, BRIV R 5 B kota b, DR eyl (4~6 )RR
TKEE S A AR ELOR, DR ST e 7 S ) 3 5 M A ) 277 T 7K o 9T (o 3 B2 o )t X T AR SV L34
WE, T N RYLRI] FR B KR FEZ o A A P B X . PUER I NS B B X 2 Fo b, KB MKFE R SR
eE 7RI 33 8 AK AR D A 267 T KU, DRI AR Hl 7 B S B O, BUR IR fE B kI B R T H i R
FREGTEBWMCHIN 4~10 HES:TCA RFEK DBy FERE bR, FERAE 5 R IX 38 E 8w )2 P K E
VERIBIEAR, TTRESER LAl

MCI Bt A KW R [18]:

MCI = Kax(ax SPIWy, +bx Ml +cx SPl,, ) (1

N SPIWso NI 60 KARELFEKIGE, Mo NIT 30 KA IR H, SPIo N 90 RARUEIL KT EL,
av by ¢ INEZH.
AN R AR S R IREE(SMCH MRS T A K HEPIANfabr, M+ Rrekteas. it
BN
H=(W,*H, +W,*H,)/P )

Kb, HNTEGER RS Hi H 0308 T2 52 8 B 5RE (SMCI). E8: T4 B K HE: PN 4~10
HEKE; Wi W Rl E RS, HERT2EME, 23805, 0.5,
MR B FE B PEVEAL A S B AS B & B XSG T R alk vk, 20 (E43 24 1 /e b v 23 (8] 4040 .
e TR E R TEL R, KA AR SRR a5 o8 5 ANEY, Sl R B
falatt. hEERE. Ba skt mEkrEck ).
Table 1. County level planning schedule
%= 1. TRERECRMZFRRSIRE
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W, ARG R RO AR AR, AR UK . T R A B M 5 T R R O U 5
RRARHE V%, K& BRI 57 B A TR M E, & U & B RIS n): &
A B RGO Pl T A 5 % B TR LU A8 52 SO M RE R R TR 1S (V2) - 57 00 T

V=V +)/2 3)

K@), VONBEREA T RCR IR, Vo MRS B R R A

2.4.3. RIGAESHHEIRE
SRAI 3 U AT PR AR RAE, W RSP AIRP 4K, FOR T SR R Bk . 9 B
A R 2 R R 2, S P = Y TR ) 4 B AR P AT 19]. 7
JHEMR
R=y-y,/y,%100%(y < y,) (4)
@) R R,y FR A EIIERT R,y KB A R . TR
R0 B S H R A R 2 R SRR 2 RS FR . 1, R R K TR A, TR AR

L=£X&*R) )

XS, LA RS TEE R ANAFSER 3, PO RIS 5 B .

2.4.4. MPHEY

e 5 T Tt DXV D 25 B, L DX T D B B AN, KR A AR B A 2, EAE R KR 1)
SR, VPG A 2 T 1 Ly X ATV PO DN e Bk R AR 1 o PR FR U R o M RE B I ) AR
I —AFahr, BUGRT S KR BRI AL 2 25K, 252 S PR AR B A A0 T R 24 b ) 2% 3
A bo ASCEBEGE T A Y AT RO R TR RN A T AR 1) LU R 5 LB AT s BN A B s (R R AL
VMR THI AR PR (RIS, I D0 25 AR A B IR BB T 57— AN R BORZE B 5 1S, BB L IARLE (3 2).
PURIREOR, RAPUKAE IR, T 5K FLEE KRN

Table 2. Weights of various indicators comprising disaster prevention and reduction capability

= 2. MIRRBR RRR BE 10 & IR E

B 5 < R BE By ¢ ) e BE
B RO T ARAR AR TR 0.50 AT 0.50
4 =05xS,/S+05xM (6)

X 4 FoRPURIREG S RS A RGBT S KREM LS TIAR . M LR M # R .

2.4.5. REEWEREARSSZE
BT T RREGEE. AREGINE. FATMEIGVERT TR BE IV 45 R, X 5o H BRI R
AR VEAL s RS PPA AR AL I
R =HxExV]A (7)

K, RRATEREFERGIEFNTEE, H. Ev VIEUR A TR ARKEREERE. M5,
A NP R BE

e UG VPA 25 5, B AR IBT A0 G0 T R ok RS 5 s XKy, I T 5 o 3 KU
X (EE 3).
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Table 3. Classification criteria for drought disaster risk assessment levels
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3.1. FAETHXBRFEE KBTS ERRELFHE

B 1 s AR 30 4F(1991~2020 F)FE S8R 5 AN ZA GO k5 A B 7K &1 248 1 AR bR A2 AL
. GRS AR K S 1681.5 =K, HE/KERZMFEMZ 1998 4, £ik 2261.8 =ZK; &
DRI 2011 4F, 4 11953 =K. WA K IIE (7~10 H)rE & PR EN 4192 2K HbRZ
RGN 2020 4F, 917 2K /D BIEM A 2003 4, A 1387 =K. B 1 ATRLEH, BEFEREKEM
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Figure 1. Changes in annual precipitation and precipitation from July to October in
Nanchang area over the past 30 years
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Kl 2 R it 30 4FFE AT RO R AR S SOk AR S B, 52 ST AR B KR T 5 B SoiH 4
%o 2 R LLEH, 1991 #~1994 4, 2000~2009 & S X T R4, 2R 545 &M
PR, R AR & o rms AE 2010 42~2020 AR F- 2R A A B T B, thox RE TR LT3t
FENHIPUR RAIG N, 5 R AR 5 52 9 AL A7 LR R . Q12019 4 7 A M AI~11 A d], &P
BIWE 65.5 2K, b 81.3%. 8 HHHREZYIE, 10 A KE /XA EE TR, ZHEm, FEH
BXOKFEfK S SR TR, R /N BOK PE TR s Al KA. R IEREZE R . R B SR
Bl Bor, A2 BRIV 26,842 AU, KA 4885 AHi[20]. B & N Sk ik Fe v Hdi S,
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Figure 2. Drought affected and disaster prone areas in Nanchang area over the past 30 years
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Figure 3. Hazard zoning of drought induced disasters
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Figure 4. Hazard vulnerability risk zoning
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Table 4. Equation for the variation of late rice yield (¥;) with year (#) in various counties and districts of Nanchang

#* 4. EEEEXBRBE~(VMEFHOZNRGIE

Ho T #E#HITHE Equation R2 n MAPE (%)
MER ¥y =—0.0246x3 + 1.2416x% — 12.332x + 451.61 0.7042 23 4.22
WX y=-0.0549x3 +2.3134x2 — 19.223x + 377.21 0.8477 23 5.20
2 B y==0.0071x3 +0.7759x2 — 13.559x + 403.04 0.6529 23 5.24
e ¥ =-0.0548x> + 2.4646x% — 24.97x + 394.56 0.9433 23 2.60
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Figure 5. Distribution of disaster vulnerability risk
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Figure 6. Distribution of disaster prevention and reduction capacity in Nanchang

El 6. FMEMHRBREENTT

SERE
B =Rk K
M #=RBK
T
[ #ERpx
I #ERE: R

Figure 7. Comprehensive risk map of late rice drought disaster in Nanchang City
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