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Abstract: China has a vast area and frequent disasters. Due to the special geographical environment and the
imperfect disaster prevention and reduction system, the rural areas have made it more difficult for people to take
refuge. Refugees can use effective evacuation guidance to reach the shelters in the shortest time, which will
reduce unnecessary casualties and improve the efficiency of rescue evacuation. Therefore, the layout of
emergency shelters should consider the timeliness. The emergency shelter accessibility refers to the accessibility
between emergency shelters and refugees. That is to evaluate, when disasters occur, how difficult it is for
refugees to reach emergency shelters through evacuation routes. The emergency shelter accessibility is an
important measurement for its rationality in spatial layout. The Gaussian based two-step floating catchment area
method(Ga2SFCA) fully considers the interaction between the demand points and the facilities, it also considers
the fading relationship between attraction and distance of facilities. The network analysis is based on the actual
road and the results obtained are real and objective. Combining the two methods can reduce the accessibility
error caused by neglecting the interaction and actual distance between supply and demand in traditional research
and effectively determine the spatial distribution of the emergency shelters. Taken Songbai town in Shennongjia
as an example, this study combined the Ga2SFCA with the network analysis and took multiple evacuation times
as catchment sizes to analyze the rural emergency shelter accessibility. Finally, from the perspective of the
evacuation demand of refuges, we analyzed the accessibility of vulnerable people to shelters in the study area.
The results show that: this method can be applied to the research on accessibility of emergency shelters in rural
area, and by GIS, the differences in accessibility space distribution of emergency shelters in the study area can be
revealed directly. At the same time, this method can also provide support for the formulation of scientific rural
disaster prevention and mitigation planning. When planning an emergency shelter, not only the accessibility of
the sites but also the scale of the facilities and the configuration of the emergency infrastructure must be fully

considered. Meanwhile, the emergency marking system should play a guiding role to enhance the emergency
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shelter accessibility from the refugees' behavior and psychology.
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gency shelter; accessibility; GIS

*Corresponding author: XIAO Yinghui, E-mail: 344019209@qq.com

FEEE « X7 T T S Vi R 7 5 52 e B 22 (i) RS IR , BV D A I, e A 5% s i 303 T 30 36 S e 7 i 1)
MEZFRIE , JE P RERE T AR Joy 3 PRI A EL SR . ASWPIEE & T2 B sl SR A 45 2 is , IR UL HR X
Mo DREXES T AT LR 0T o 2 BT IL IS & BEFEr B8 T K S Ut s AR AR, ey %08 T Beiti s 9I5| 1
I 2 A9 RO 2R, I TSPt B, AP AT N T FF AR R A B T AR GEmt 5 rp DA 22 (AL 1] A A P B S B g
M5 ER A A TES R AR . Fn , DR GRS IX O 0], SiEi2% 07 1 B SE PRI (. 45 SRR, 1207 i R AT R0 5
T R b DX SR XFE 7 T 1942 (i) TS P, [, T GIS BT LA WLt 8 7S AP DX sl A s Pl T 3k P 2 ) 43 A 22 5 o 07 67T
Sy ) RE R B R BRI D RS SR 7 3 S H

SRR - ST A RS Sl Tk 5 BRI O 5 sEAES T 5 WTaA M GIS

1 55

15 9 37 T S 41 I 5 0L AR R S RS 7
K B IRt L R 0 S PR i A R 9, T IR
7R RN B3 A 9 R o R R F RS £R 1) R A 37
JeEMERE ST, RTPRBEXES I v [l B3 3L R | R
IR A B ML X T B R SRERRR HL 7 K A 2
ANt g, S sREXE RIS I T XERE o K R A N
SOR SRV Gy GIES PS8 RN NN [ ERIBEN o 277 |
AR A AN WA BERY 15T, B v RO B AR5 TR
SREXE T BT A JRy O 587375 TS R o 23 6] n] ik Al
PAPEANT 7E — RE BRI [ A IA 52 90 3 32K sk X 37
1 25 (B XE 2 AR ™, AT IR PEAE A9 /N B AN AT i
R, SRS E # X, PE AN [R] 3 A A4 mT ik
PEAEL , A A B A B DX P BT AR B 52, DA
T R SR XS BT A1 JRy )5 BEE 5 20

FURI , o T 25 ) m] Gk P 9 BF 52 32 2048 R A/ 2
EEREN U TAe = SAN/N T E S R /N & 4
H T GIS B2 LR 55 it vl AP 5T 7 vk R AT
LR Rr e 240 15 S N L 5 R ARG W
FERLES PP A Bl AT o b X
TEERAE TR PR H 200 1 1 3 ) 1) S PR B B, gk
ALK T AR SS /K 5 R4 o Ak 2 T B
i, EREV G SE PR, (H 200 T 7 R S A ]
AR AR o PR AS Bl i LA — R 5 73 31 %)
R B A A TR, Fe 0 508 T I 7oK
KA, I G WEMES BT Al A VRIS . 107 A iR
Radke %142 1, Luo % — P Mot I 44 P 25
Mol 315, P R 2 T ag L il DXl = ) 2 i)
FLRPERESE , 28 12 SRTENHT, (X RT3k

R R B B AR DA AT B 0 e 1 R
JET UL, Dail T 2011 AR = e R K1 D P2 RS B
U FIEIL R AR PN 0 S D R R 1 T
WY AR VEPFN BT R o 20T IRBE S B T
SRS B B EAR I, e 5 I8 T Bt Y
W 53| 3 BB S A sl o % [ PN A 22 R e
AR B SE N FH 2™ 0l A A A AT
BTERIBETEH

] PRy OX AT Bl X ) sl XPE 7 T T SR A B 5 A
b, FEAE PRI, HORZ IS R BT 5
i IR ) ) 52 o B 8 L2 S Y P P g
PRI, A% 2 ) I 55 Y B AR AR T2 P ey .
U, AIFTORS i 0 20 7% S48 Tk 5 M 2% 20 B OD
JRASFEREARES 5, 75 18 B XE A I, LAD AT B
FF VR A AR, AR QAR L IX D ], Xof
WEXFES I AR HEA T VA, ARG PP 45 2R X E 5
DX IR P s XE 37 BT A1 R A R A i I . AR ST A1
T AR A B Bl S S MR e M e, O
i SRR, 1T BN (R, LU A i E A
RS AE BT 9D KRR P 70k Sf , i X
SR S5 Bt m] IR ERT ST R

2 W5k

2.1 SR HINESE
2.1.1 BiAIER

F T Sl T e — A T LS B
REUR) 2 [B) PTG B o s, TEAR G iR W 20 8 ol % -
bR OB~ 2 i A AN S8~ AT e %2 Bl 9 N
R it 52 Tt A 1) PR B AR P B B 3 %) 348 o o gk />



1414

Bk 5 B

2018 4F

MR, PU—E R R s R P, B
BR300 P PR sl X 5 SR s T LA 380 1 s 1AL it A5 HSCE
LT E I PN U T

JH oG 390 4 20 % Bl 530k 1 A i afl 37 iy 2 )
ISR R HORBRZANIET 1 7R . 2253 2 28617

(1) 4% 3k XfE 37 14 EE A 11 A Ay S X T2t et DA
Ve j A, DL BB BN A A D R A A
1 OD BUAS H [ 45 31— 25 [ 20, TRy 4
FRIP AN TR, RSB A5 3 38 2% 75 K A A IS (1]
BELC , 1P o 0 R o 45 SR s N 3 R,
IBUE BN REA TSR, 53 2 30 a5 e 55 A %8
P i A2 i PR A B0t s e 95 A 10, 15 2 5 it
MR IET L

_ J

"y (e, dyP)]

keld, <d}
Sy P, R O T M VM 2
(d,<dy )WIITER A k BN DB dy FRTR
k FAVEH P S A 5 S, 2275 e
B A ik AR5 LSRR B 1A T R
RS A E] s d, e MEMEAS R, AR5
DABRBC 25 5 g (dy, dy) FRTEI R LA d, 1
FEI P OB B BB R RS 2t (2) s
e’l/ 2d, /d) _e

,12 b
1-¢"

(D)

g(dy. dy)= Q=i (2)

0, dy;>d,
(2) IR R A 7 &, LA E—2B P Rl 48
R d, 1330 55— 2 MR R, B 72 AR R
Bl BB A R LG R, RIS P e 307 R T

TS B S —

———————————————————————————————————————————————————————————————————

R, R 33 BE B it i A AL 5 U B A7 SRR, 4 2]
F TR BREEE TR RSP 4,

A,= Y [gd,. d)R|] (3)
le{d,<dy)}

K R, FROR AL TR ME T oK 05 A R R
(d,<d,) WSS 1 REETT e, 38 br el X
(1)o A, fE IR /NAT DL R R HE — 32 50 ]
ST SR A TR I A A =/ (mY ),
{EAE, AT IR PR

B2 ki Wi B sh i Sk s SR 7R 2
(a) ™7, NREXESZ T b 1 %, 2o it — /& BB HTA A] d,
P52 [A] 48 2R duk, AR Hh e ok 17 BT b 2] 9% A8 H2s 1) 48
RIS E R 5.(3.4.6.7.8.9.10,12) 8] AU BT HE
1), A (2) ST AR O A v 0 R, 8 6 R
(AN RT3l X 3 T %) A 2t R 2 (1) 45 281 ke xfe
b TS HE R, sTEIR 2(0)  , MR R 5.3
28 M) B B O 8] d) 15 30 e RN 3 A A (48 R
B, b2 O AR s (R84
T (b.d) BOBERT He, MR HE R (3) T LAAS 31 i R 5 3 /Y

WEXES I AT Ik 4, o
2.1.2 kg
MREXE 7 T ) 32 BT RE S by xfE N B3 $ I AR

HE 3 R AE R 2 A DR I A Bl 37 i L T R
SEREET LREBK UIT R Ehk 2E 4 N
RS =0 W7 S it ) C 5 Ve ol XfE 7 o Al
FREN M — D EIN R LRI SFIE R A F T, bk
Ty e T AR OAC | B 7 Tt T, o X 1T A
W 3 RaE PR AR AT ST MIREXESZ) Flr (R A3 45
K, 25 G XHE 37 I A A58 BRI e it T 1

PP R Bl TR

| I
| | |
| wmraE | s || onamses | [eessiaE |
' | | ¥ | | !
| |
| RIGE | ARHS ¥ BIGE | HEHA |
|
| mecmgE | ODRASERE X ODMASENE |« BUGHENH |
’ ! i | |
| |
[ BHELE ST | S ERIZ | [ ®EmsBs |
| TwiEd | WA a7 Tmasd |
| ! e ! |
| 1 !
JHEE L7 iy [ ; A |
B, i REE AT 5 i
|

B =R Sl AR

Fig. 1 Technology roadmap for Gaussian based 2-step floating catchment area method
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Tab. 1 Supply of emergency shelters in Songbai town
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Fig. 7 Evaluation of disaster bearing receptors vulnerability in Songbai town
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Fig. 8 Analysis of emergency shelters accessibility based on disaster impact in Songbai town
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