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Abstract

By analyzing the relationship between the actual disaster loss rate and the index of storm flood
disaster using panel regression model, prediction model of storm flood disaster of rice in Suqian
area was designed. The risk rank of rice flood disaster was divided into 4 grades by the results of
model. The disaster characteristic parameter was got by the statistical analysis of historical disas-
ter data which can be used to reduce the flood disaster of rice.
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AR 5 55 AR A2 B AR K 5 R 4t 1 B BRI 53 BCRSRBUR A e v, b U EAT VA4S, w15 B
TAHE T I7E, BB MRIE X P E MR AN, A SEIURS SR 53, I LA Sy Bt XU
(P EARIE[1]. H AT ABRE R B R K FE ik b, B Rk ih ¢ F (& #eir UiE) i 60%, 57 15%,
U 15%, B 10% [2]0 SRR 5 R, 4Bk 2 Bt X Ak 58 MK 46 1 2 a5 3]-14],
S 7K ABAE AT R BRI R [15] [16] [17].
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Figure 1. Rice cropping regionalization in Suqian City
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PAIKAE SR 9 B3 26 A 00 B, 7K R 2 A A0 SR VBE SR F A T 1 2 W9 3 95 o S R U R s )[R 7
RN — 7 F2(4) . 83T Hausman F3sr, A HIAR 1A A AL FIBE LRSS AY (1] 2, TV XA
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Correlated Random Effects — Hausman Test

Pool: AS

Test cross-section random effects

Test Summary Chi-Sq. Statistic Chi-Sq. d.f.  Prob.
Cross-section random 1.334104 2 05132

"WARNING: estimated cross-section random effects variance is zero.

Cross-section random effects test comparisons:

Variable Fixed Random  Var(Diff.)  Prob.
X1? -0.468345  -0.100956 0.004068  0.2907
X2? 0.612655  -0.585365 0.000559 0.2483

Cross-section random effects test equation:
Dependent Variable: Y?

Method: Panel Least Squares

Date: 05/03/15 Time: 14:29

Sample: 2007 2013

Included observations: 7

Cross-sections included: 7

Total pool (balanced) observations: 49

Variable Coefficient ~ Std. Error t-Statistic ~ Prob.
C 0.855785 0.604077 1.416682  0.1643
X1? -0.468345  0.214645 -0.784293  0.4375
X2? -0.612655  0.103787 -5.902974  0.0000

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.682397 Mean dependent var  -0.706959
Adjusted R-squared  0.678878 S.D. dependent var 2.489590

S.E. of regression 1.962080 Akaike info criterion 4.350294

Sum squared resid 123.9904 Schwarz criterion 4.697771

Log likelihood -97.58220 Hannan-Quinn criter.  4.482126

F-statistic 4.659914 Durbin-Watson stat ~ 1.161049

Prob(F-statistic) 0.000443

Figure 2. Hausman test in region IV
2. IV [X Hausman #3545 58
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Dependent Variable: Y?

Method: Pooled EGLS (Cross-section random effects)
Date: 05/03/15  Time: 14:39

Sample: 2007 2013

Included observations: 7

Cross-sections included: 7

Total pool (balanced) observations: 49

Swamy and Arora estimator of component variances

Variable Coefficient ~ Std. Error  t-Statistic ~ Prob.
C 0.666058  0.579134  1.150093  0.2560
X1? -0.400956  0.204951 -0.492584  0.6246
X2? -0.585365  0.101060 -5.792243  0.0000
Random Effects (Cross)
7ZX—C 0.000000
GD—C 0.000000
XY—C 0.000000
PW—C 0.000000
LK—C 0.000000
LH—C 0.000000
LJ--C 0.000000
Effects Specification
S.D. Rho
Cross-section random 0.000000  0.0000
Idiosyncratic random 1.962080  1.0000
Weighted Statistics
R-squared 0.752646 Mean dependent var ~ -0.706959
Adjusted R-squared 0.728848 S.D. dependent var 2.489590
S.E. of regression 1.881498 Sum squared resid 142.8416
F-statistic 19.02031 Durbin-Watson stat 1.073344
Prob(F-statistic) 0.000001
Unweighted Statistics
R-squared 0.752646 Mean dependent var ~ -0.706959

Sum squared resid 142.8416 Durbin-Watson stat 1.073344

Figure 3. The modeling results in region IV
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Table 1. Disaster loss model caused by rainstorm and flood disasters in each rice planting region

F 1. FRKERMGRERIEEH12

X Ay R
I y=10.648 — 0.376x;i; — 0.545xy 0.6924
1I y = 1.090 — 0.428x;i; — 0.509%y; 0.7051
1 y=2.176 — 1.565x,i — 0.345%z; 0.7496
v y=0.666 — 0.401x;; — 0.585%; 0.7526
v y=0.735 — 0.596x; — 0.595%; 0.7711
V1 y=0.702 — 0.583x; — 0.607x; 0.7928
VII y =0.549 — 0.618xi — 0.71 1Xz 0.7843
VI y =0.916 — 0.484x,;; — 0.638X; 0.7165
IX y = 0.694 — 0.575x,i — 0.498xy; 0.7437
X y=0.821 — 0.846x; — 0.375%; 0.8013

3.2. ERWRKEIE

M 2 AT, AR GE B4R ZE N 0.07, “FRIMEXTRZEN 5%, P8R ERROR .
SIXEW SRS, IX X VIL X IT XA VI B B0 T HA & X, 4a5FiR 1) <0.03, HXTRZE <2%;
IV XU 7, FSTRZEIAR] 28%.
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Table 2. Errors of the model results from 2008 to 2013
% 2.2008~2013 FAERILERIRES T

i H I 1I 111 v v VI VIl VIII IX X P

EFRRAFR (%) 297 1.69 3.09 0.71 1.49 1.48 225 1.58 1.24 1.48 1.80

R ZE B (%) 3.06 1.71 3.28 0.91 1.50 1.58 227 1.55 1.24 1.54 1.86
Y%t iR 22 0.09 0.02 0.19 0.20 0.01 0.10 0.02 0.03 0.00 0.06 0.07
AR Z5 (%) 3 1 6 28 1 7 1 2 0 4 5

BRI T 2008~2013 44 X /KRR 5 9 T R A H > 10%1 5 R 2 AU 45 Rk 45 5 WAk 3,
T LG HEZBR IX XN 89.7%LA4N, Hofth 9 ANX3>90%, “TIHUEHERFIZE N 94.1% (RIkZEH 2.7%,
TIREEN 3.2%).

M3 T 2014 AFR I BURIT, R 2 BT E N 95.2%, A IR, TIREN 4.8%,
IV KRR e 22, WERR A 71.4%, O X X, #EFREANE 75.0%.

4. KFERFMABGRENRFR S EHEA
4.1. BIEMRESRKEFRIS

AW T AT 2 W 7 R T RS R K 7y £ S H 2 KR E RTINS, 52 R FE AL A,
SRA P R Y E  K E R UR R FRR, EAH E K 2 EILGIRFOR, [ Yr= & XERTHE H 1P
RAAFF X H K HEG] . 2 H )Y 2008~2013 FE IR IR > 10% A E K 2 ENMUS XA
(1) 2 FHEC AL

M 4 T, Y1 N-0.81, FRIEN-0.21, H/MEN-2.23, TUEM KRR Z KBV E, Ll
YrHPESE . (Y FIME + Ve ME)2 (Y P + Yr s KAl 2 A=ANEIME, B Y, =—(2.23 +0.81)2=
—1.52, ¥,=-0.81. Y3 =—(0.81 +0.21)/2 =—0.51, K15 i 10X K FEFAE X K 73 g DU R S5 0 — 2RI«
Yr<Y;;s AR Y, <Yp<Yy =R Vo< Yr<Yss WOEREE: Yr> Yo 2008~2013 47K G2 R ik
7 9 3 5 AR 5 2 Kl - SR AN IX 33 43 A 15 O LA 4 FIA] 4.

42. BERBBEFHERESHHEGH

MIE 4 BT, 2008~2013 A fe i X 7K R 5 R w57 2 35— 2R RIS DXL VR VAT I o AL 308 7 /2
2 AU DXASE 0 At L S v il M DX RET YT R PAAE H X s = 20 ARG XA 3 B e vt X A R i X, DY
2 A XA T 56 B3 LAZR « BT ing DA RS A LIS I s 5 e AAE B IX

5 45 TR 2008~2013 R KAE R R T R TG DL THS B A KB S ) K FRHMES H. A
FEI, G RURS [X R R R G R R AR . R S B 2O i R 2 B EA R B AA
RFE I EAEM B RIAR 5 N-3.03% 0.61% —5.94%H1—7.46%, 5 % i B A k15 B & 2 (1 1°F
PR AR S IA RN -23.27%: RN =GR X % TR S SRR IR B DU X (T3 R 45 e . 52K
I 2B T3 5 AR 26 AN ¢ e B AT Ay (1) T 38 R AR IS, 08 -1.30% —2.58%F1-3.21%, {HE %K
LI = sy, 9 B B AR U B L 2 BRI SA AR R L = RS X R ey, FRAT T U XU
XM 2 HEER L, MARSHELGRENE, =ZRKEX N2 EEERD, HAXSHEAER MR E, b
F CAJSAE R T s R e — 20 A e, X — R AT B TR AR
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Table 3. Fitting rate of towns whose rice loss rate is over 10% from 2008 to 2013 and trial accuracy of 14 years

< 3.2008~2013 FERINE > 10%HWER S EHINEER 14 £ AERESIT

H I il 1 v \Y% \%! VII VII X X T
) R 24 0.0 0.0 0.0 3.7 1.0 6.8 0.0 7.7 0.0 2.7
& iR 7.1 8.3 1.7 9.5 5.6 0.0 1.9 12 2.6 42 3.2
% i 90.5 91.7 98.3 90.5 90.7 99.0 91.3 98.8 89.7 95.8 94.1
i Tk 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
il TR 14.3 0.0 0.0 28.6 0.0 0.0 0.0 7.1 0.0 25.0 4.8
% TR 85.7 100 100 71.4 100 100 100 92.9 100 75.0 95.2
Table 4. The results of historical risk grades from 2008 to 2013
7% 4.2008~2013 A LN FRXIEER
i H 1 il 11 v A VI VII VIII IX X S
LT 52 48 (—%) 3.06 1.71 3.28 0.91 1.50 1.58 227 1.55 1.24 1.54 1.86
R SHLHI(%)  0.54 0.57 0.68 0.23 0.27 0.23 0.37 0.30 0.40 0.35 0.39
Yr(-) 1.65 0.97 223 0.21 0.41 0.36 0.84 0.47 0.50 0.54 0.81
JRR 5 2% —% =Y —% VY 2% 23 g TR V2% g =4
5 S 7 6 10 7 9 16 18 14 13 4
0 %
— =
[ =&
] mz
Figure 4. Risk grades layout of rainstorm and flood disasters in Suqian
city from 2008 to 2013
4.2008~2013 F Ik ERMHIHFRERNEX 27 E
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Table 5. The historical disaster characteristic parameter of each risk grade

5 BREFRAHLREFISHST

o SRS ERS R E S I A RERFRES EE2 L
o KA (%) L] 1 5 3R (%) B RAR (%) I GARH(%) “M
—% -3.03 0.61 —5.94 —7.46 —23.27 17
7k -1.97 047 —5.36 -5.86 -21.03 24
=% —1.48 0.35 —3.65 —4.34 —-9.33 4

Py 2% -1.30 0.36 -2.58 -3.21 —13.64 59

Table 6. Application results in 2015
= 6.2015 FNALEREIT

i H I I I v \Y% VI Vil VIII IX X

Yr -0.0 -0.0 -1.41 -0.0 -0.0 -0.0 -0.13 -0.0 -0.0 -0.0

PR 45 4% U] UIEZ ft’ UIEZ U7 VU 2% U U] UIEZ V0 2%

SEBR I AR (%) -0.8 -0.5 2.4 -0.6 -0.7 -0.7 -1.1 -0.6 -0.6 -0.2
SEPRE K 2 AL 0,0 0,0 4,0.57 0,0 0,0 0,0 1,0.06 0,0 0,0 0,0

4.3. KFERMBERERNLFRR 55 R

F 2015 4485 S5 11 AT 12 SER80E 20 3 SN ZE 1 s B X RO R 7 R, BB A H 4% 2 A R R
TR EE R, KB 45 i 1) % 2 R PR * % X K S BB RN 2 % 241 Yo E, S5 3] 2015 4
FX Yo PIE, FEARIE S X Y BMEREAT R S K 5, Rl 85 R LK 6.

ME 6 I, 2015 FAE TR X R S AR, 2o PUZAR:, A T Xy U, )i
5 AL LAE & X 2015 SRR ARG 55 R k5 9 T XU 2 HURFE «

G M AETE T X K LR R, WA BRI S Wtk 3, WA /KRB e H
19~20 F)7E 300 74 30 Y B v S v, S 350 T I /IORRS % R 3t 935 o 2 XU 25 ) BT, 3 il T [X P34k
T —2.4%, UL I e AR BT 3 R AN ZIE F-4.2%, FhlE £ P3R5 -3.1%.

5. g5

A BEK (B SR AL« B /K (2R RT) H B0 R T K (B ) B2 E € BT R E 184, Reilr
At I 2 U R TR, 5 /KR 2 R T O B R AR AR S MR o R P ) R 518 51— 4 i A
P ST BEALRN [ A PRI AR, AE— B AR e i T BERHEAE R Bk, BT AR .

LRI PSR i A T 25 R AT KR B 7 O R S ek o), > ORISR E T, T T
REREMA S J1, 2RI ANE FIBORELT, REWS SO i 33 X /KR 28 W T 5 9 T RO AR SR
HABREISE A M1 S U XS G5 R — s X T AL A I v s — 4
JRRS: XA - 3 L 76 0 vy ol s DR 9] DAAE I IX s = 20 XA XA - B S 3 X & et X, DR,
Sz XAV T 5% Z 3l AR < BT LA R A KIS i 2 A CLAE i DX, 5 St DX R A 28 W 305 o 5 1) S B
TEOLHRT &

2008~2013 4 UL P X F) B 9k 2 B LA R o 38 5 B AR 470 9 165 i B & BRI P B8 SR A0 3 B = U X
fi > XA RERE BN = X X 2 BEURD . MRS HLR A — @ B IEE R, B8 D S ORI it
AR, X BB B TR A
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