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Collaborative storage and supply of public emergency

supplies among towns:
By the case of flood in Fangshan District

WEI Zhanxiang' . HOU Yunxian'* , GUO Honglian?
(1. College of Economics & Management, China Agricultural University, Beijing 100083, China;
2. School of Business, Beijing Wuzi University, Beijing 101149, China)

Abstract In order to improve the emergency response and rescue capability of township governments, realize
emergency resource sharing, reduce emergency costs, improve emergency efficiency. this study adopts the inventory-
transport nonlinear mixed planning model, with stores and transfer quantity as decision variables in township
coordination areas. The amount of material reserves and the total cost of transportation are studied,and the demand for
emergency materials under different flood patterns in the townships and villages in Fangshan District is verified. The
results show that: The critical point of the food/water protection rate is above 0.3.and the total cost of the increase in
the rate of protection increases slowly;Drug and the quilt rate of protection is almost linearly positively correlated with
the total cost,compared with food/water and drugs. Its price is higher and the penalty cost is lower,so the guarantee
rate is not high.
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Fig.1 The coordination area division and traffic network map of Fangshan District
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x1 HEARAFTLEREREEX KRR
Table 1 The probability of different types of floods occurring in

various towns and townships in the coordination area

R — CU & A2 /K 50 R = (Rl I & A2 K 90
1R X Mode 1 (Flooding alone) Mode 2 (Simultaneous flooding)
Cooperative
area 2! HE 2 R
Township Probability Township Probability
T o ) 4 0.017 2
Qinglonghu
I A+ 4 0.017 2
% Yancun
Zone 1 RS HIX 0.086 2
Liangxiang area
K BH A
0.103 4
Changyang
K211 £ Da’anshan 0.034 5
X 4% £ Nanjiao 0.069 0 KZ g hFIES
0.017 2
Zone 2 8 FJE % Fozizhuang 0.069 0 Da’anshan &. Fouzizhuang
b4 Hebei 0.034 5
$1 %% % Shijiaying 0.086 2
=KX W S Puwa 0.034 5 FyEs B AR S
0.034 5
Zone 3 -y 48 Shidu 0.137 9 Shidu &. Xiayunling
B =% % Xiayunling 0.103 4
. T B 90T M X, A AR A
B L 3¢ Fangshanchengguan 0.0517 " = 0.017 2
Liulihe area &. Shilou
£ 148 Shilou 0.069 0
Py X Fi 557 Ho X Liulihe area 0.155 2
Zone 4 §
BRI, ] D b X
iR 4L Hancunhe 0.034 5 0.017 2
Hancunhe &. Zhoukoudian area
J& O )5 H X Zhoukoudian area 0.051 7
% JE 48 Doudian 0.086 2
TRLTHE R
K P44 Zhangfang 0.086 2 . 0.017 2
HIX Zhangfang &. Dashiwo
Zone 5 KA 854 Dashiwo 0.0517
K 748 Changgou 0.034 5

T ORI B3 1 X R 22 4F 5. 1949—2006 4F 5 111 X SR 9 F 28 55 5 43 BT, 2009 2435 Jin T8 53,
Note: Source, Beijing FangshanDistrictArchives Bureau, Record and Analysis of Natural Disasters in Fangshan District

from 1949 to 2006. 2009 ; Processed by the author.
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Table 2 Emergency supplies demand coefficient estimate table

TR A2 KEW L /(GE/N) Disasterloss
Demand coefficient 0~200 201~400  401~900  901~1500 =1 500
ZRNEREL 0.1 0.15 0.2 0.25 0.3

Coefficient of number of victims

B KT R 28 0.9 1.35 1.8 2.25 2.7

Coefficient of food and water demand

2T R R 0.01 0.015 0.02 0.025 0.03

Coefficient of drug demand

E TR EY 0.1 0.15 0.2 0.25 0.3

Coefficient of the quilt’s demand

%3 FRABKRETESENTRNANER

Table 3 Demand for emergency supplies in towns and villages under disasters of different modes

PR 30— G % K 9O ik = Rl % 4k 90
N R/ Mode 1 (Flooding alone) Mode 2 (Simultaneous flooding)
3[R X T
S UNEYFUN
Cooperative Average HE K/ - K/ .
Township Population R 2/ eV N 2/ Y
area disaster T3 . J7 13 R
I3 63 & T34 PIE=
per Capita FOOd and . FOOd and i
Drug Quilt Drug Quilt
loss water water
LpAUL
4.3 0 3.87 0.403 0 0.430
Qinglonghu
It A
4.3 0 3.87 0.403 0 0.430
— X Yancun
Zone 1 )
K % HbIX
) 19.3 114 17.37 1.737 0 1. 930
Linagxiang area
K BH 4
4.7 326 6. 345 0.070 5 0. 705
Changyang
K& %
0.9 1334 1.62 0.018 0 0.180 2. 430 0.027 0 0.270
Da’anshan
ME S i}
0.6 1595 1.62 0.018 0 0. 180
—IX Nanjiao
Zone 2
T 2 ;
1.5 1 000 2.70 0.030 0 0. 300 4. 050 0.045 0 0. 450
Fozizhuang
b et
2.3 350 3. 105 0.034 5 0. 345

Hebei
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#°3(8)
THRE B — G & A K 5O L [P L )
AN/ Mode 1 (Flooding alone) Mode 2 (Simultaneous flooding)
73 I X I
Cooperative 7 ANFTA Average T hh K/ K/
Township Population . 2k / & N 2/ &
area disaster WikD) . WikD) N
Ji ES Ji PIES
per capita Food and ] Food and ]
Drug Quilt Drug Quilt
loss water water
BRES
1.2 423 2.16 0.024 0 0. 240
Shijiaying
Wik g
0.4 850 0.72 0.008 0 0. 080
=X Puwa
Zone 3 .
R
1.1 2 000 2.475 0.027 5 0.275 3. 465 0.038 5 0. 385
Shidu
Bzt 2
1.1 779 1.485 0.016 5 0.165 2.475 0.027 5 0.275
Xiayunling
AR S
Fangshan 7.1 83 6.39 0.071 0 0.710
chengguan
5
4.5 420 8.1 0.090 0 0. 900
Doudian
it 355 70 b X
g X 5.9 241 5.31 0.059 0 0.590 10. 620 1.062 0 1. 180
Liulihe area
Zone 4
T AN T 4
4.1 115 1. 845 0.020 5 0. 205 5.535 0.061 5 0.615
Hancunhe
JE 15 b X
Zhoukoudian 3.7 815 4.995 0. 055 5 0.555 8.325 0.092 5 0.925
area
ag g
3.0 258 2.7 0.030 0 0. 300 5. 400 0.060 0 0. 600
Shilou
[ $ogit
2.2 1 384 3.96 0.044 0 0. 440 5. 940 0.660 0 0. 660
Zhangfang
HIX KRATEHE
3.8 1 269 6. 84 0.076 0 0. 760 10. 260 0.114 0 1. 140
Zone 5 Dashiwo
KB R
2.7 1302 6.075 0.067 5 0.675
Changgou

TE YOS BN AL BT Bl X 2016 ARS8 4R M 0200 By 1l X RS 245 S 1949—2006 4F B3 111X AR K F 4050 5 007 A 2 I 1443,
Note:Data resource is Beijing Fangshan District Statistical Yearbook 2016, Beijing Fangshan District Archives Bureau,Record and Analysis

of Natural Disasters in Fangshan District from 1949 to 2006. The data is processed by the author.
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Fig. 2 Township emergency supplies stocks and coordination plans

x4 BHEARBEAYAMEEREHEDSHAR

Table 4 Responsible material reserves and total transportation costs in each coordinated area

1A X — X X =X Py X X Bt
Cooperative area Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Total
SRR/ T ot 210 55 53 189 136 643
Total cost

R4 WP E] DX — DXL Y X R T X P R A
B 5 RORAS f64. 06, 32 LR B[R] XN

Bk L  Hp—IX 32.6 77, PUIX 28.6 /7, HIX 8.
TH M KM= EAD A 9.1 77, 8 FE
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