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Design and implementation of dynamic emergency resources

scheduling based on GIS
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(School of Engineering, Sun Yat-sen University, Guangzhou 510006, China)

Abstract: In order to make full use of real-time road information, rescue status information and emergency resource configura-
tion information to improve emergency response ability, the article designed a real-time, dynamic emergency resources schedu-
ling system. The system made use of real-time information to generate resource scheduling solution based on geographic infor-
mation system. Through an example, the result shows the practical value of the system and proves that the system can provide

scientific decision support.

Key words: geographic information system( GIS) ; real-time information; emergency resources; dynamic scheduling

R 22 U I R 7 A R B A R R A, — L
K, X BIRF ISR L 220 U5 TR AT By PR s I O 7 5
NUHESE T 2 W UL LR B0 0 2 9 B ) L ] g
N X AN UL B 5 B0 L R AL AT T R AR
At N X T 22 e S SRR Y AT T A9 AL
RERIEAT TADCHIFSE XAk N BF 9T T 4% 55 i 17 2k
PR A RS 7 TR A A N Q0TI A% RS
T LR P P17 T 5 A RS % | L e i 72 15 )
2R i e A M BRSO ) R G 0 2 B 2 IS
I TR S 7 2 AR B [ B, X T 7 2 R SRS i ) B [ g A
(OIS SR T AT LAy Ay = RS . LA Pk i A /M 1A
RO Dz i I L e/ MR F BB Ry
P I /N 22 F B 1 R 2 A ) R
T RN T SE B 0 PRI A B/ R 3% i e/
SEFR . Haghani 26 A" BRSE T — N340k 1 38 B
A TR LA I E [ 265 S 135 18 10 7 220 80 B 7 A 5 B 2R
BeEARA T — A e VA5 70 5 355 B 18 H 0 82 v 0 0 B 7 28 42
5, T RS TN B AR A TR, B R B R L T B T
SSRAR, IR T 07 EL R GEIE N TR A R

H T L 2RO 0 SRR I LA N B B R G
IF] 5 2 A A 15 B3k 15 BAC . IR e 2 AL e &
¢, BRI 2B T FA 15 T4 v B i M R .
T£2007 453 H 30 H, Pbo sl i L —H 2 mhd 124010 19

Wi EHI. 2011-05-26; fEEIHHA. 2011-07-04

10 ¢ B8 4 R A Al el IR 4 i T2 R GE A
PG SIS BT O AR EIE AN e A AR
YERAE Wit , BBl H Bl S R A S B e S ab e, H T
Fo RN R | AU S B A Tl AT UL B
SRR BT— IR BN K TR TR FE K v SR R
TR HAFRARI ]2 R AEA T2 h, 47k T HMELMG A fr
W=

UTAER 15 BB (9 5 J S 57 gl 25 S A 7 22 B e
RYARAE TSR RERY B LA AR 5 BOR B REASE
HBBRAF AR5 (9 6 B | B BT B2 15 REAS L2 It st 2 S
i Bh, XL B AR B HORAS A L AR R R N2 5E
TRRCEAS . R, #5736 T GIS MBhA N 2w R IE N, il LA
SR TS PR A 3125 2 ST B AR AL DR R AL

1 RSl EiRE

SIS AR R G LU REAL R RGN AT 15
FIH GPS (GIS % 2 Ge 5 B A4 o 1 LA K BT U507 7 A3 5 41
S A 5 BS54 At S i A S IR S A5 R 5 AL
FLT GIS WY 5 TGN R G- 65, 734 K S50 Fe vk 18] )
FHOR RS AR I 2, DRI BTG R 27 i
T fis i S A O S R R TR Rt 1 R R R AR
g, RGH S AR AN 1R,

BARG R EMAAL TS TR

HEEMB. BRAAAFALT 8RB (409701098)

TEER/NT: AeE(1971-), 3, THA ML, 2R T O ARBAFEHZLZE R % A GIS(hujihua@ mail. sysu. edn. cn) ;4% ) b
(1987-), 8,7 AA R EFFR A, EBAFR T w1 ARTI T TEM, ZE(1985-), 5,7 AA,REFR A, £BH R 6 A R EKERE.



%1 2

Wy F. KT CISHa AL ERRAEZARTE EA

« 201~

a) bRiE N ST, B AR IR S R R S
SR R R AR RN DR AE OS2 R AT E S

F,
TR
R 3
ey eren
EFE AR ; _
W5 5 ; AL b
: CEH o BRI
TR : Wit )
B S FW :
L] RREZES
TR AR v ERRA
BR !
MR
L wamunn sl
| & | EWHER
R FOREL
L2 T
AR
£
v
| R A E }—ﬁ R A2 \

Bl ShA R B 55 Hi R

b)) MR LTI B A 0 I 27 SR AR, R X O )

o) HUFrBOHT 5 8 (DLW A 3 min BUHT 1K) (453
Besgii it AR IR LA TR AR

) TR AR R A T R 8], 5K A R
TR R fE R B AR A B 55— Rrh LU A i)

e) WA Bl AS I 2 BE IR B SR AR T S e ML 2 T R

) $ET7 RAEH R B AT B, AN e T PR A (A 4R 07 &
TARNFER ) ISR SRR WS R ARIC SR ]

2 RGERMIEZRSIDEEILIT

2.1 Bt

SHAS I N 2R B I 3 2R 5 LTI 1) IR 95 1) SOA Ry 245 ) 4%
F AR GPS A B 9 e AL 2, (GIS TE B 415 8. SR
B B ACIARAS AR B SR R RS DL RO IR 75 2R A 8 I 4
I, XTI T2 T B 3 B S T L R R o R
Fe¥E RS GRS, RGSRNES BRI R4 It
TSNS ol 5532 48 )2 LA SR o s RGEH . 36T SOA
AN 2 TR B R G AE AR AN R 2 TR

) BRIERS

B 127 22 G0 A0 T S s T STk o Al PR e K R
FERIEAR R | B AR R I BEURIEG B N SRR R A5
P BB 5T R BRI Rz ) AU 1 Lt 22 4]
JE AR SR P N SRR T SR I | SR A AR DA I
o A TREE BRI TG | TAE PR 2 R 5

2) BEfh S PR S5

Bl SCHENR S $EE T RGP I A R AL A0 45 N A
TR TR W AT R TR AG AR A | S 28 38 17 B R BR A5
T N GEIR I REART S RAR S SR OXR 3 #T  SEOIR S
TRAEERY N7 2 A o SRR R AR S LK GIS k95 P15

3) M55 =

Ml 55 AR SR O AR FE I B 55 i E T A T e
BlE, RYUE LT SRR AR 3 M5 B AR
BRI A AF B A FEHCIRAS A ) BRI A SOk
AT 57007 2 BEIR T SR AT I 2 A AR AT LA B
AR Z A, Eilid Web service 18 S 57 £ Al 55
B AR R B

4) Hipvm e 2

AT LR 5 SRO0S I 2 B AR B T S A T R AR AR BT
DLl i R SR kA, H R, i A 7 SR TE
GIS M b XF i T3 S8R4T s, A0 45 W IR AL I 5 oz | % UL
Bt B2 TR R A

O § ==

FW2 LSRR R L
B i LR

N IE|-azﬂ'|luues’f| HiNaN] [cluskn] [BaksEn
[Favzmmsnn| [ renmmRrt | [RamEin

{; D

Sy | RSEDMEE | [t R | Xl mB R AR
N
B2 T SOAM) 37N 2 U IR I R GTHE SR

2.2 IpREIZIT

BEXF FaRSA R BT GIS M3h AN A B IRIE B RS f
& T LU LA AR TIRE

a) (5 S OB, T B A4 1 S A R N B
T Sl B SR I R SR

b) HuPE R b, AR ELIE T A (0 M I 4R A K
St 2T AT RE

o) WEETH R, IXHUR RGO N, SRR T
B AL AR R B AR 2 B IR AR 5k

) FARETT SRR, IR 8 A 4 B T S RE A
S e W= R R TR N S O i Ae P AN VA RN AR i 6 N VA
AT A
2.3 HREEIRT

HIUHE TR 22 G0 ST I T Sl b BRSO I | 5 s R
Rl RSO e IO SRR o il P Rt g S A A e | 4
SE RO IR s TR i e, A o S R B
2.4 O

RGN 3 5, A4 = A A

a) MR TN ] A9 107 2098 PR oK, B4 I 2 B IR b 2

R
SRR

b) M TSI ST A B O L A T RN ]

o) HOBTT M 2R A7 B 09 10 2 B I 0 S LB U 4, F A
I BRI ISR

fHh



« 202

WA oE R AR %29 %

a) NLAGTIIH R %6 AR I 2 B IRk an ot , DL i 4
BRI R

b) B RN AT 558, BT e A0 5 5 H A M A A

) i T IO 2 SO P BB 4 i 5 220 e , 80 5 D
AR I AR TR I 2L TE]

i y5: 54w PR
il | [ors & | [FamWS |[Ham e [Rammn
I| (ks wgs || s |sesss mmm|
_g__________”_ ______
SR L ERIE L ]

# WAVRER| | mairretE || gk R IEG

% L3 R

- et || HRwH || e || reen
. - - —_ — — —_ —_ — _—_ —_ _—___—_——

é R AV A F A RraRR

% WS HFT R o

E3 B AERE RN
3 EF GRS HWERESGSEW

AR Super Map Object 5.3 414428 GIS FF A& ¥ 5
[ % ] AL Visual Studio C# 2008 JT & FREENTHET GIS (95
AN 2RI RGBT R
3.1 BUEEA

H R 2R G0 P e R = S (5 B LS 5 Ok
AR S R G R R L K B A BT oime . O TAEARSC
A A R AN PR, 75 7 N 20 GIS i, o okt
XA A2 A I3 i 0, X6 g P JR A T 402, ST N
PEUR PR SR e BRI T 200U GIS BdR 4 | BB
AR AT N 2 BT IR A Ry Bl DL I B, I SE R
W45 43T LA M AR A i), 7R AT SRR GIS Bl e 2 A, i
AR — e T A An SO A DG 1 7 % U5 43 A 5 dl ,
Super Map 5 [ KA 1 1 42 95 5 & b 1] | 52 i sdl s A

a) ACIMELAIEE N GIS B . SR A48 FEhil B A
Wb A gL ML T 5 JE A Super Map Mo BRE R J2F
AR SCER X AR A it T8 6 i e, R T R A I [
I =G RER 6 R &E . A Super Map DeskproS. 3 41 =A4>
LRI 2 HE SR IR TR S A MG IR T B — 1 4 3 1
45K,

b) N A PHREARE . R T RAE Gk 5 s E
Rt 2006 4R GE TR , 43 R RO P B LA B 2 BT
PIRHR Y, HeroBAR g (I o 158 A, Rbg BATL 235 4,

o) BhAS AW EEWE, L2009 453 A 1 HT AR T M
TR B)) - A SO , B LB AC B 5 5 min/ K19 5]
AL,

3.2 REIBEITEAI

WE 4 i, RG22 =AY RE SR B, L4
SE HHHE R KN 2R TS, FEX N TN 2 A
P A7 B 7 S A R R

WS fis, TESZEERHME BRI A T2 K1 1
B FERAILR A 0 430 1 00 B 25 A SR AL 5 31 32 0 a5 Ay 5
I R AR 15 S

W =TI

H4 REEHRE BIS A pEURA A
HHFERA)

AP 6 s, 1045 2550 BRI T At 122K 2 1
BRI A AT 1 K A R B 15 B2 9 5 1 5
AL R (5

ANV 7 7, AR 2K S 3 2 R 7 2 U
Sof 4T R VR A FIRE I, B RO R

BE6 IS BTN Y
AR I E2)

4 HRIE

7 RS UEEE R E
ZREEMBER

ARSCRFE T GIS ZhAS N 2 BRI B R Gk T T BRI,
JFAE Visual C# 2008 JT & 45T L) Super Map Object 5.3 i GIS
FEXRGHAT T, e TR IIRE . AR T RA
N S IO g T 4 G T P il B T 808k, S T SRS ) B AL
158 > KRBT 235 A7 N 2 BRI AR PR 38 i 1 S
SR RGEARE 5 BT R RS A B sl 3 3 sc A
SN R RN B IR R A A S B N 2 R
JERET AR BRI i O FE R B A el [ S |-
TS5, B RGNS ATRCR  UE T 3haA N 2 st IR B &R
GRS E, A TN 2 AR R R S R G R 1
SE k.

[1] |EAHEAKRHA. FHRBRASEEFEFAGHRL[]]. FA TR
35 E 8%, 2000, 23(9) :52-55.

[2] AT, 0 AR, LR BE A% SRR EWREPA[]]. 2%
IS EE, 2001,8(11):89-93.

[3] R, EZRE, FM%E F. 5 FREETHAELLFEMRAHE
AR (1] HELRF 2R, 2006,26(15) :157-160.

[4] ik, B45. w e B R FTELPAEPIAAAL[T]. o RIEH AL
X 53R, 2007,15(3) :3-17.

[5] BROWN G G, VASSILIOU A L. Optimizing disaster relief ; real-time
operational and tactical decision support[ J]. Naval Research Logis-
tics,1993,40(1) :1-23.

[6] EQUIL, GALLO G, MARZIALE S,et al. A combined ransportation
and scheduling problem[ J]. European Journal of Operational Re-
search,1997,97 (1) :94-104.

[7] HAGHANI A, BANIHASHEMI M, CHIANGK H. A comparative a-
nalysis of bus transit vehicle scheduling models [ J ]. Transportation
Research, Part B:Methodological ,2003,37(4) :301-322.

[8] YI W, ZDAMAR L. A dynamic logistics coordination model for eva-
cuation and support in disaster response activities [ J ]. European
Journal of Operational Research,2007,179(3) :1177-1193.

(T#% 223 W)



%14 S

Fo AT oA XS E LR LINENHR

« 223

ZFW , recvTime Fll analysisTime 5 FH s AERAE JLZ R LA, ac-
ceptTime 5 RG Fl1 SP P> $hAR BH 7 55 15 o [R] (14 52 0], 7 K 26
I 20 o I TSR (HE 5 s) , HAB I RIDF 7 L= M e 4
o (7 LS5, MSC T A AR R b S o e WA JEL 114 ¢ o R

i ) = gom =
Tea TUMAIVAE TR MAAT UL T i Tue 1 Fa U NaT A1) B! VW a0 Wmla!
u:“ woow W @ Bt M W W ie ” L I P I ]
% ToEn
Eoas oy i v
"y 1o n W0 - ”M ™ 0 ”--:w s w » W 40 Jﬂ“f k] L o0
N w » M a0 ”w k) L L3 it » W 40 ”w ™ L] o0
(a) DPHEREN it (b)RCPHE BN i
=} | =
: — R : ..... il m“w s ===
i €
; Wod W M e W 0 W e u: W s‘ W s Wow oW
il e fo
Ll Fs SR | S PR SR S S s B T en) e 1 e W 1 V) D0 B W b,
w n » L Waf " a0 o L] F - ”w ™ L] o
(c)RGHERETI I (d)SPHE BRI
i - g -
SR B i e T
i & =
n: R g W # T ““' W@ W W g w @ w'—n'w
8% -5 R S
(] ) a0 ”w £ L] o R w30 - ”*ﬂ ™ L 1
(e)SSGHE RN, (DTREERET BL
(),Q JEAEMASNTSE 3 5 DERmiNNNEAR 1.8 i B
<y g = o5 | =
= = B4 =4
£ 2.5 E12l
A7 i1
& 15 & 0.8/
® 0.6/
g Hoal
- 0.5 ﬁ 0.2
1 6 123456 %13343%
IR fHEE i E e

()& DRIV W A—THH—HH” R H g
Be FAVELM ARG

4 LFRIE
DT ELE | TR 07 ELEA s A% O | SR FR A AR 2
TEIRVEAT R GOR DT EL HE88 T R 75k, BT

TH B Ss 0 AatT W fE O B PZ A58 R P F2 0 IR
55 S S AB S5 7 BT R S 1 RS O EARPF B RS A

Dy EAERE . X FILE T SR O S AL S mT LA |l %

Hi ST 5 R G0 RS PR AR ] ) 7 FLSE A 58 iR
D5 B AR A4 55 W, AR A B 11 24905 B R GERICR 1
FZRERFAE T RG F1 SP P ANBLH i 2 02 BB Dy [l g B4 44
e R LA R R B o {7 2 A3 R A M (R AE 2, s 2 I
kN RSB R e 2 iR, DABSCHR PR S BB PRl e s o ef
li] o A

6 — T ==

5

o FAES [A]/s
—_ (%] w £

0" 20 40 f%oietﬁﬁ 7080 90 100
B7 MPASLH:f H 45 R

T2 TAED % RG F1SP W5 BLAY bt 33— 24

A, BLHGE 2N 2 R ARAE B R | 22 2R R BN A7 Uy T A T

5%, NI FHELA U5 L RS is TRCR [, Wit — 2 e

TR A RIS G R R G AT RS BT

B2k

[1] &8, 24, T4%F 4. SMP2 A3 %0kt s $0[]]. 4%
P B4R, 2008 ,20(24) :6622-6630.

(2] 4R, BAbth, S8 %, SMP2 45 A5 %0 % botire[)]. F
AR, 2010,31(7) :1884-1890.

[3] m=#, sk E, B, 5. KT HLA T ey A 5] ik
5 R[], R4 A FR, 2005,17(11) :2629-2632.

[4] KRR, ERF, 22K AT HLA $90 A R 247 A BB S 09 5
[]]. B FEME TRPEFIR, 2005,20(2) :266-268.

[5] m=#, spakm, RAOF, 5. AT FR T 94 LR LR A
[J], BB AR K F 54, 2005,27(3) :106-109.

[6] KUBALIK J, TICHY P, SINDELA R, et al. Clustering methods for
agent distribution optimization[ J]. |[EEE Trans on Systems, Man,
and Cybernetic, Part C. Applications and Reviews, 2010, 50
(1):78-79.

[7] ALMASI G, ARCHER C, CATARIOS J G, et al. Design and imple-

mentation of message-passing services for the Blue Gene/L supercom-

puter[ J ]. IBM Journal of Research & Develop-ment, 2005, 49

(2/3) :394-397.

(8% 202 )

[9] OZDAMAR L, EKINCI E, KUCUKYAZICI B. Emergency logistics
planning in natural disasters[ J]. Annals of Operations Research,
2004 ,129(1-4) :217-245.

[10] YANG Sai-ni, HAMEDI M, HAGHANI A. An on-line emergency ve-
hicle dispatching and routing model with area coverage constraints
[J]. Transportation Research Record:Journal of the Transpor-
tatation Research Board,2005(1923) :1-9.

[11

[

VISWANATH K, PEETA S. Multicommodity maximal covering net-
work design problem for planning ecritical routes for earthquake re-
sponse [ J |. Transportation Research Record: Journal of the
Transportation Research Board,2003(1857) :1-10.

[12] FIEDRICH F, GEHBAUER F, RICKERS U. Optimized resource al-

location for emergency response after earthquake disasters[ J ]. Safety
Science,2000,35(1-3) :41-57.

[13] CHEUNG R K, CHEN C Y. A two-stage stochastic network model
and solution methods for the dynamic empty container allocation prob-
lem[ J]. Transportation Science, 1998 ,32(2) :142.

[14] PSARAFTIS H N. Dynamic vehicle routing problems[ M ]//GOLDEN
B L,ASSAD A A. Vehicle Routing; Methods and Studies. [ S. 1. |
North-Houand , 1988 ;223-248.

[15] HAGHANI A, JUNG S. A dynamic vehicle routing problem with
time-dependent travel times[ J]. Computers and Operations Re-
search,2005,32(11) :2959-2986.

[16] HAGHANI A, SHAFAHI Y. Bus maintenance systems and mainte-
nance scheduling: model formulations and solutions[ J ]. Transporta-
tion Research,Part A:Policy & Practice,2002,36(5) :453-482.



