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Fig. 1 Distribution map of the number of emergency

shelters in cities of China
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Table 1  Descriptive statistics of emergency shelters in national cities
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Fig. 2 Statistical chart of the number of emergency shelters

in eastern, central and western cities in China

(3) Z/NEFRTFMEREZES. MK 3AHL 5
e — CEHEMIER T, B T SR G <Rk
A5 ZHEZRS IO, K 338 MR IR
N7 ekt X7 T A0 R B /NHEIE , W RLEAEAR 1
I 20% A7 68 43k T , #2411 1.6780 J7 /1~ iz 2 sk X
YA, 5 A E01.8958 J7 11 88.5% 5 A FEAR 1) J 80%
B 2704, HEAE T 2178 AN R ZREEA T, 1 A

O B 0 T
68 4~ 270 4 68 4~ 270 A~

w o R~ IS

RN BT AR

2 e | e ‘
wﬁ)f.{ A i BN .?i‘ﬁ b :

20784 16780 4 4654275 m 160518313.8 m*

K3 s P i T R e
Fig. 3 Pareto’s law diagram of the number and area of

emergency shelters



—t

KRB S48 2019,37(16)

www . kjdb.org 43

Y 11.4% o K4 338 AHE A Hae IR T R PR 310/ HE
¥, AT 40 RE A (4 BT 20% A 68 Ik T, R4t T
1.605183138 42 m* A ] 2038 ME 37 BT, o o T AL o
1.65172588978 1 m*H) 97.2% ; MAEA Y 5 80% A7
270 /NI, HRE T 627.6558381164 J7 m* i A REHE
BT AL, o5 B Y 3.8%
3.4 =Higt:, BREIM—FH= . EAR.E8EHE
REXR,EEHNAREEEEREE
TS, TEN SOREXE ) T AR G i 2k R L ATl
AT R F AT LA SRR G ] B R
PR ARFEFREL R, HR 40 MR SR R P % 2
N kX i P b TR RS (AR AT 2200 T A a3 i
TERRERRE o AN E POy Ll T, O Sk kS
RS AN NTTE AR oy v RN I R L] 2 S G
AR SR B OR R BB B IE . X AR
W AE [ — R AR SRR T i I Sk xS 1 1 O
255 [Hi15 0 2 kEXE S T S B FHASFH A AL
LYK, 78I ki wE 3 i ik 56 iU, JLAE 4 A
RS . NSRS P R SRR I AN X
AT H W e A U 2 ReA8 IE 5 21T, 7E K
LU e M I PR X B T 7 SR R 8 A T
HZHAAEHARMA I RAZEHALZE T
YEo B4 20k xS T i 447 T4 3228 i BUR 7
P, (A BOR BURMTET-IHE 2 K i T IR kAT

JO7 S REXES BT A, DU 2 i AN A6 B A N T SRR
B o BR TN GO AR AR R, AN G, A
RN G I5 K- R lb BE S I A BRAE . e m]
S, BUTE A ST 08 7 S REXE S BT 4 B+ o3 AN 5
BR(INALUE e il e sy s S o

4 i SRR RE R R0 B 3

ML L BURBIFG AT, 2515 v R 20kxfE g P
FEE S EEAFELLT 44 ). s, s A
Tt BRI 28 5 K AR R ANEY s AR bR, R 508K
A2 ] OLS [m] PSRRI 531 5| 2 [l LR 5 i PR 2%
NI R BOR LR 2 PRI S

A 5E BN 2R ES T A ke CIE /R b &
B g ) R L SR Z R R, — T,
SUREXES I S B R 4 TE 338 MR A
131 AT # A R 20REES7 B A 5 B, X T
5 52 e PR 28 S 2 S o — T, B e T
SUBES I A 7E— 2 T X ARl RE IR B i
TR EARE RN . AR 2 w3 25 4%
W 4% A\ GDP .GDP K454k A1 B
F R R R RB SR T AR B X 7 A R R AR R i R
R T SOk T B o R A S A T
T3P, S ERIA 13,

2 NLZREXE TR NA PR 2 OLS [l AR Y Sy

Table 2 OLS regression model analysis table of factors affecting emergency shelter

WY WEHTME A AR GDPHE  AMYGDP AL EORTRRE  HORTRRRE R

1 12 4.106 0.699 7.278 — — -11.65 27.28
(-0.5) (-0.3) (-0.17)  (-2.15) — — (-0.35) (-0.73)

- 19.92 2.884 2.59 8.056"  —0.00296 -27.59" — 83.39
(-0.81) (-0.21) (-0.56)  (-2.17)  (-0.09) (-2.78) — (-1.75)

o 19.87 4367 2.876 8.073°  -0.00335 -25.94' — 78.7
(-0.81) (-0.31)) (-0.61)  (=2.17)  (-0.10) (-2.35) — (-1.59)

VE R F B R TR AR 5% 10% 89 K B2

41 HWHERRERKERY

R TIT R R AR AN H 2 i ol A Ak X 3 O X 5
B Z R AN EERHNZ —, ARHF5EE
el BT A 4R T GDP G 3k A GDP

T BUFRAEITT 9 K SR o ST I B 11 45 30 4
b7 o B — P T AL A5 7 W B — R T8 Y
ST ECAE, W 25238 — R AE— T W Bk
PR SEICAR O o 8 [ SRR S3Ar el 45, 3 4 g



—t

44 www.kjdb.org

RiES482019,37(16)

KPR R, N RN T B

SRR I, A — D TP Y I F 25 78
75, UL — T A PR SO AGE o T L TR A 52
L 2T B0 0L SR XfE S BT A B il 2 . IR
DI R TR N AR SERS IR AT TR B2,
XS T HEA T R T RE PR, R — T Ak
ZAS 14 W OSSP A8 TG A, i B B B
SR XE S T (Y P RE PR B o X R WA N SOk XE S i
A BO T R RO R UL A — I B 45
Ol SR BRI H , T2 A 25 A AT LA
EURYIE o BN SR X AN B BRI |
T3 AT | W B AR SRR AR

G, R RO T AR EE AN . — T
THT S G RS I VA S K 2 57 B BT, R 22
T2 T AP AL, AR A Bl 9 ek
RV, XA T — Rl N kX T
BSOS 5 73— T3 T 2l xfl 7 P A i B0
ANSAER ST b2 BN R AR T, AR E K
XL X T A9 e e — P S (EO B LR A T
UM 23 TR 8 B 2REES BT B — AN
BT HEAL” IR 2R

FEUR, IO G A7 A B BRI o
EREES T AN AR A ek AL b R B A )
GERIBE #0595 < BLEAN G, ARz
B BT R G A8 A B kX7 BT 4 L
AR, AT P NI TE R | iR
HE T AR L LUK

ARIEGEH R FT A, 25 30l T R A 4 TR S
HEBEAT L SOBEXES T 90 0 2, R R AN 1Y
FHFP L (1) R 5 17 2k k37 Fie 2601 ) s AN
— R 1 BURF I 415 8 22 AR el b v o o
MES TR 53D 3 9%, A 28 0 B ) 5030 D 226 13X
P, SEFE IR IX —— 2 A sl T AR5 2051
7595 B B - (2) RN SOlEXE TR I SEi T
b AT R GETT 1 O Y 0 Sk e B AR
i A RNGET T Ao R s A AT L
T TR SRS T RO, A I R AT IR 2
G (3) A7 BT E A0 X o), B R

RN 2R XET S, ok i 7 g
42 HBURFEHREEAR—

TR TR ™A R R AN — i B, 2 3 X 3 T X
B 22 TR FE R Z —o 2.1 19X 1 2 ke wE
Yy Bt R AR BE 54T 17 943, 438 0~4, R
T N kI i 1 ) EE AR B LA R T
A7 I 2GREXES i TAE R RO A B 0

L (BN 53 B A BR, USRS R B 5 Ik T ke
MES T B AR S bl o B S RS B 7 Sk X 37
B H £ BT 12 T 7 R 7 T () B R
A TR RN - AR N 2 ke BT B e ), ™
e RSB PR ISR A 6 T2 T I R X 3 POt e 5 A
BRS¢ , WHZ T2 HEA T I 20kExE 7 T
T 8 T 2R W Bl 2 3 5 i ST 2 2 AT
Yy Ak BIRRUE , PR A4S N7 2w T B Kl A
BORBURFR RS L T S b o OO Ny 2okt xfE 37 iy
LAY R ARASU , 2% T I ke M7 I i )
k{15 N 5% NG i R 5 i N AR 8 i (L B0
TR R N T B S IR R OIS , st A4
A B JE R A TN Sk Iy 1 RN
AR IR, A 2Tl HE A T R Sk I i AN T
TE S B 0 2 ke 37 BT T AR RE IS B 1.5 m® 1Y ]
FERUE, &R TG B LA AR HAT A
HEATINIA] , AEN Sk X 3 i B 45/ HIBOR B P
e A3 T AN TE T N 20k T Sl 2 AR,
T 7E 5 L S M, R T R AR e] | N 20k
Jit G oy S5 At B AT R SR T X R BUOR AR R
JE v AR 3 T 7 X S i A P R PR 2 —

T A X6 2 A4 S 2 B e PR B i, AT LAAS
INj 2 REXE S BT ) R ) . A 45 = A GDP
7 1 )3 T 1 RN A TR o 22, R A IO S
i T B e R, AR e A
RE N ETT T Wt . 0 2k X A7 BT A DG BUR
SUBURE B v (AR T, A 0 7 T g S w7 T
R T A AR 1, — D30T a0 SR R R L B
REALMBIF AT IR AZ T R e A —E
PRBE ., ALl N Skt g g e 2,1
BRI, A AT BEAHAT N SOk T 13 i {1



—t

KRB S48 2019,37(16)

www . kjdb.org 45

N IGE RN AR
4.3 E"BEMEHR”, B RMEHR”

AL BEVERT I B AR K S A R
U BATT 5 A B H R0 22 S BRI A
>R T ) 7 2 7 e W B 2 R v T X Al P Y
X7 P A 7 A b A A, T 20 1 EAIB R
5% NN E S ANER L = (B P )
KRR TR, b5 E— R IR E I
P I R AR PRI 1 N S REES BT, EUAR BN 22
BEXESZ T (5 BRI AR OO I S B B A . R
SR e ] B T L 2 e w7 i i B 5,
Z Bt (R A B AL T AT A sk, AN RELE T
R b B 237 B £ A R %37 B i
Ife. BanFEs i BAT 100 4~ kkxES i AR 7 B
Mo A 7R R 5~6 4> I i w37 i AL AN 3]
BLBYBLAR , B 2 8 R AR DX 9 3 I e Ak AT 2%, LA
2 TR AR AL

5 4ig

IO AT P SR T 2 A U P R B3R
ST 75 I K T AR AN T D —3 0 o ASIFFEIE
1 HEST T ) 338 AN T A N 2 37 P B 12 O
XPREHEA T I 734, R T H el L Gl e i
BEIUIR DL SAFAE IR, LAY Ry 1 2 R 37 il A DG B
FEPRALE S B0 T s i Sk BT AL B
EELARGE, S v B JB K AR 89S I Ik
AL P, AR T AR DR S
HRR iR kX BT A4 £ S A R B, e B
SOREXES P AR SR A, (94, Y958 78 2015 4758
BT PR AR B BAR G —WIT R L T L
AP RAG BN FI ARG, DL T 3
1r B ARG I Sl X 7 T 08 126 A Tl
DI FPURR WISHE A B e, i i 5 B T-Bed
TH T IR 2 BB RpsK TAEE HOKF . BFE42
TN, BT BO T xS BT O 5 B A AT b T
ELRR OB AR BT BUZ PO (H R
BRI X R A5 Z2 b Rl R, JCk Ay sk xfi 37 BT ) AL

A E B A AR BT R SR AR 55 TSR
E I T LT AF B bl 7 R0 B R S A B
BREE B ARG, T R AR 2 BE R AR
g5 THE P BN 2 B R GE RN H AR KA &R
58, e BN AR B ARGR RSB S T AN
ARG [6] L BRI s G R R LR
JEICHT KA I I A G B, HE TR L5 KA T
IR A BT RE | SCRY A BT A Y 22 0T
T AR

SR T 22 A WL ) e 55 6 RO IR T RS, AR T
B, e LA 358 DXl B 20 ) 7 sl 3 o LA B 33K
TR R E TSR A S A
e e AL B AR A BINL, A5V 2 R FETE R
KRR A1 I 25 R RSN, 0 2 3 ME 37 BT I [ R 2
TESX 51T, HASEU ) T 5T IR R A8 10 R HfE
Gyl AR SE , (B T B i SO R A i e afle 7 P A
B AR RS S HAR S IR Z
[ 4 0L ] Q)38 A5, DA DRs Al R e 22 R
I BT X7 P el PG L B SRR . AN LRE
i By BRARAE S A A= 5 b 1] Bl (4 7 2 RS T
I BE S I IR A I RN T (4 2o

TESRTH 2 2 WL IS0 ] , 4R TE 8 A4 B K
PRI 7 I g — R 73 o DRI (T 22
LRI B AB G0 REE” By J I8 K TR A
A R EE T AR 1) MR Y OB S R W
AR R T A AR PR I 4R [0] 3 4T
PRI ZAE ML 1 JZ YRS XA B
NI I E KA e AL B L, e
TR IR A PR KU HE A R T 3
SR B B0 AP+ PR T A R AR R TR R
— 5 B T By 9 TR (AN AN, BN
BRI S BT B BUR ) R — 2 T

F T A R R R B0 S8 BN EREXE S
Pt BoRk, IR AIF T A2 ) fe AR BE TR IR H
BURMAR B ATE U ST W A r s, Bl e it
HAEA— A AT RE BRI A 25 0 TEARKHY
W, A BRI — 4 SRR PR IR T, i i
WEHESE AT



—t

46 www.kjdb.org

RiES482019,37(16)

2% 32k (References)

(1] B4k . B 9 3 B GOREERIT 8 R A Tk A S5 05
[J]. K2, 2019, 34(1): 181-186.

Luo Ji. Feasibility analysis and research of library as di-
saster emergency shelter[J]. Disaster Science, 2019, 34
(1): 181-186.

[2] RO, AR, 5K SO ARt kxS i i XA
PERCESMHT)]. ASCHBEE, 2010, 25(4): 41-44, 35.

Wu Wenjie, Zhu Siyuan, Zhang Wenzhong. Location opti-
mization allocation analysis of emergency shelter in Bei-
jinglJ]. Human Geography, 2010, 25(4): 41-44, 35.

[3] BRRZF, A, B . Sl 1 Sk k37 i J2 U A JRi e

(IDN——=ZUZUGEREBI])]. B ARIE=R, 2010, 19
(5): 13-19.
Chen Zhifen, Li Qiang, Chen Jin. Urban emergency shel-
ter hierarchical layout research ( II)—three—level hierar-
chical location model[J]. Journal of Natural Disasters,
2010, 19(5): 13-19.

(4] R, b S, BEERR. WD A R o R S ke xfE
Yo ik (). SRR ESE, 2017(9): 25-31.

Tang Bo, Qiu Feipeng, Huang Jiaying. Research progress
of emergency shelters in China from the perspective of re-
silient cities[J]. Modern City Research, 2017(9): 25-31.

(5] T, B, Blin . Tk BT B 2 ke BT i R |

2 [E) A% J53 5 A 55 DI REL)]. MU 52 50T %, 2017, 36(5):

75-79.

Wang Niiying, Xiu Chunliang, Wei Ye. Identification, spa-

tial pattern and service function of emergency shelter in

shenyang|J]. Regional Research and Development, 2017,

36(5): 75-79.

JAl AR, SRERK, SKRILER, 55 GIS N B Ul XN 2k

MEY Fir 23 ()41 J&y 55 LSS PERIFFEL)]. D238 41, 2016(1):

111-114.

—_
)
=

Zhou Aihua, Zhang Jingqiu, Zhang Yuansuo, et al. Study
on spatial layout and accessibility of emergency shelter
in Beijing urban area under GIS[J]. Bulletin of Surveying
And Mapping, 2016(1): 111-114.

[7] Hu Qingmi, Zhao Laijun, Li Huiyong, et al. Integrated de-
sign of emergency shelter and medical networks consider-
ing diurnal population shifts in urban areas|J]. IISE Trans-
actions, 2019, 51(6): 24-28.

[8] Jeannette Waegemakers Schiff. Helter—shelter: Security,
legality, and an ethic of care in an emergency shelter|J].

Canadian Journal of Urban Research, 2018, 27(2): 76-80.

[9] Bardwell G, Boyd J, Kerr T, et al. Negotiating space &
drug use in emergency shelters with peer witness injec-
tion programs within the context of an overdose crisis: A
qualitative study[J]. Health and Place, 2018, 53(5): 43—
45.

[10] KA. [ ShIT By 9 s 9 e F AT A R (0. 0L Uil

2000(2): 101-104.
Zhang Min. Disaster prevention and reduction in foreign
cities and our thinking[J]. Planner, 2000(2): 101-104.

[11] B30k, st SC, sRAAS . MR N 2k i i K]

BESIRITBTALT]. AR E 74, 2004(1): 126-131.

Yang Wenbin, Han Shiwen, Zhang Jingjun. Planning and

construction of earthquake emergency shelter and urban

disaster prevention|[J]. Journal of Natural Disasters, 2004

(1): 126-131.

Alexia Polillo, John Sylvestre, Nick Kerman, et al. The

experiences of adolescents and young adults residing

[2

—_—

with their families in emergency shelters in Canadal]].
Journal of Children and Poverty, 2018, 24(2): 86—-89.

[13] ficfh, MHZER, tRh/NE, 5. JETE IR RGERI K F
SRR A ME SB[ . K2, 2008, 23(4): 59-65.
Xu Wei, Okada Xianfu, Xu Xiaoli, et al. Conceptual
model of disaster shelter planning based on nutrition sys-
tem[]J]. Disaster Science, 2008, 23(4): 59-65.

[14] BORZE, DHHE, VEHE, 55 . Sl I 20kkxfEds ir i sy 5

B ——LL BTN BI)]. Tolk % 4= 53048, 2013,
39(11): 61-65.
Zhao Laijun, Ma Ting, Wang Jian, et al. Discussion on
urban emergency shelter layout and construction: A case
study of ShanghailJ]. Industrial Safety and Environmen-
tal Protection, 2013, 39(11): 61-65.

[15] Huang Y H, Yin Z N, Chu H. Suitability assessment of
emergency shelters based on gis: A case study in urban
function optimization area of shanghai|J]. 10P Confer-
ence Series: Earth and Environmental Science, 2019,
234(1): 1-7.

[16] Stylianou A M, Pich C. Beyond domestic violence shel-
ter: Factors associated with housing placements for survi-
vors exiting emergency shelters[J]. Journal of Interper-
sonal Violence, 2019, 16(2): 12-16.

(17] JAmEAE, X, T FH . 5 Sk A A Jm BRg e
[J]. ZAWHEER, 200608 1): 118-121.

Zhou Xiaomeng, Liu Mao, Wang Yang. Theoretical re-
search on optimal layout of emergency shelter[J]. Jour-

nal of Safe Rain Environment, 2006(Suppl 1): 118-121.



KRB S48 2019,37(16)

—t

www . kjdb.org 47

(18] TR A, Z8 55 . ThT [] 385 7 RS0 19 3 X #3037 o 4 kA5 on SA algorithm: A case study of emergency shelter in
HAJ). I2siE R, 2018(12): 36-40. Changning district, Shanghai[J]. Mathematical Practice

Xu Jinghai, Qin Jun. Siting model of refuge and evacua- and Understanding, 2008, 48(24): 32-40.
tion sites for urban planning]J]. Bulletin of Surveying iR, TR, TR, 55, B JRES TN bRl &
and Mapping, 2018(12): 36-40. SGERACTITHTFEL)]. TR TR, 2018, 34(4):49-59.
[19] Fi#, RS, KT A0 38 X0 2kExE 7 0T il ik Ma Chenchen, Wang Wei, Ma donghui, et al. Optimiza-

BT RARALTEIEL) ). SR IR REERE, 2018, 142(12): 218.
Lii Jing, Song Bowen. Accessibility analysis and optimi-

zation strategies of emergency shelter in downtown

tion design of emergency identification system for disas-
ter prevention and shelter[J]. World Earthquake Engi-
neering, 2008, 34(4): 49-59.

[22] SKURSR, AR T A3 (] ]k B0 48 N N ki xfE 3
JIt A 55 BE 3 VAT 965 B IS 2 4 (F AR i),
2018, 31(3): 346—354.

Zhang Muchen, Lin Guangfa. Service capability evalua-

Changchun[J]. Green and Environment— friendly Build-
ing Materials, 2018, 142(12): 218.

[20] X FHHa, ARBHHE, F2BhT . BT SA Bk N 2 A SRR
FBtAT R A —— LA b T XN kxS
JE R, B RS S, 2018, 48(24): 32-40.

Wu Tianyan, Song Lulu, Liang Kunyu. Study on emer-

tion of emergency shelter in Fuzhou based on spatial ac-
cessibility[J]. Journal of Hainan Normal University (Natu-

ral Science Edition), 2008, 31(3): 346-354.

gency public service facility layout optimization based

Current state of emergency shelters in China in the context of
urban security

LI Wenwenl 9WANG Yuanz, CHEN An“, CHEN Jingmilw

1. Sino—Danish College, University of Chinese Academy of Sciences, Beijing 100190, China

2. School of Emergency Management, Henan Polytechnic University, Jiaozuo 454000, China

3. Institute of Science and Development, Chinese Academy of Sciences, Beijing 100190, China
4. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract This paper studies the current state of the emergency shelters in China from a macro perspective, by collecting data
of 338 emergency shelters in cities at or above the prefectural level (excluding Hong Kong, Macao and Taiwan), and establishing
a database of emergency shelters in China, focusing on the existing problems of the emergency shelters in China through the
qualitative description and the statistics of the indicators in the database, with the OLS regression method to explore the

significant influencing factors. Through the descriptive statistics, it is found that there are many problems in the emergency

non "non

shelters in China: "over focus on construction, with little publicity", "the big volume, but low standar the large difference,
the uneven distribution", and "focusing on target, slighting actual effect". Through the regression analy51s, it is found that from
the current state of the emergency shelters in China, many things should be improved, mainly from the two indicators of "the
urban economic level" and "the policy strictness", so as to respond to the Urban Safety concept and the National Safety concept.

Keywords emergency shelter; urban security; disaster prevention and reduction
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