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TOM TAT

Vdn dé chay né la van dé dac biét nghiém
trong trong an ninh doi song cia nguwoi dan,
dac biét tai thanh phé Hé Chi Minh trong
nhitng nam gan day. Dua trén thuc tién tinh
hinh tai thanh phé Ho Chi Minh tir nam 2012
dén 4/2014 va dé tang cuong chi dng trong
cong tdc chita chay va giam thiéu thiét hai, viéc
tang cuwong bé tri nguon luc chita chdy tai

thanh phé la diéu can thiét. Bai bdo mé ta vé
phirong phdp vng dung mé hinh thong ké, cu
thé la mé hinh thoi gian Markov trong viéc xdy
dung hé hé tro ra quyér dinh vé thoi gian va
khéng gian trong céng tac diéu dong nguon lyc
chita chay, va tat ca dwoc tich hop trén nén
tang GIS.
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1. GIOI THIEU

Trong bdi canh tap trung 6n dinh va phat
trién kinh té nhu hién nay, cac yéu t6 nhu dam
bao trat tu an toan xa hoi, chinh tri 6n dinh, dam
bao an ninh lwong thyc va cac van dé an sinh xa
hoi, trong d6, dic biét, cong tac phong chay chira
chay (PCCC) 1a van dé ludn duoc quan tim hang
dau. Chay khong chi gy ra thiét hai cho mot ca
nhan gia dinh ma con gay anh huong dén trat ty
an toan x4 hoi, khong chi gy thiét hai vé vat chit
ma con ca tinh mang con ngudi, anh huong dén
van dé an sinh xd hoi. Tir nhitng yéu cau khan
cip d6, So Canh sat Phong chay va Chira chay
Thanh phd H6 Chi Minh (S CS PCCC TPHCM)

dd c6 nhiéu bd sung, ting cuong, dién hinh la
nam 2012 trén dia ban 24 quan huyén cta TP co
12 phong Canh sat PCCC cdp quan huyén,
nhung dén thang 3/2014 da tang 1én 17 phong
Canh sat PCCC cip quan huyén [1]. Tuy nhién,
nhiing van dé nhu tit nghén giao thong, van toc
t6i da trén cung duong, dia hinh hém nho,... van
con 1a thach thuc I16n ddi voi TPHCM trong cong
tac tiép can nhanh chong dé chita chay. Bai toan
vé thoi gian chita chay ban dau ludn can duoc
giai quyét. Bén canh do, nhidu dé tai nghién ctu
va ung dung cho van d& st dung GIS phuc vu
PCCC trén thé gi6i va trong nudc. Trong do, viéc
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quy hoach mang luéi tram PCCC dugc nhiéu bai
b4o néu voi tiéu chuan khoang cach tir nhiing
tram phong chay dén khu vuc dan cu khong qua
5 phut di chuyén, dién hinh nhu cac tai liéu [3] va
[4]. Tuy nhién, trong diéu kién kinh té xa hoi va
dinh huéng phat trién tai Viét Nam, viéc xdy
dung cac tram PCCC can nhiéu thoi gian va cong
sirc, ciing nhu chiing ta can mot quy hoach chung
cho toan thanh phd dé tranh lang phi cong trinh
xay dung.

Tu do, trong nghién ciru nay, nhom tac gia
dé xuat phuong phap giai quyét van dé giam
thiéu thoi gian tiép can dam chay ban dau bang
viéc bé tri truc chién tai mot sé dia ban trén thanh

phd luc lwong chita chay chuyén nghiép, thay vi,
nhu hién trang, gia dinh tat ca cic xe chita chay
déu xuét phat tir cac phong CS PCCC quan huyén
mdi khi xay ra chay. Dé giai quyét van dé b tri
tryc chién cho luc luong chita chay chuyén
nghiép, ba van dé can phan tich bao gom:

- Thoi gian bd tri tryc chién: nén bé tri truc
chién khi nao;

- Vi trf can b tri true chién: nén chu y bt dau
hién dién viéc truc chién & dau;

- Xu hudng vi tri theo thoi gian thuc hién cong
tac bd tri truc chién va nhan dinh, trong cac
bd tri true chién, theo dinh luong v& bd tri co

tinh hop ly cao;

Hinh 1. Phan tich so bd dit liéu thu thap
Hinh (a): khoang cach ngén nhét tir cac vu chay dén cac tram PCCC quén huyén;

Hinh (b): cac viing phuc vu ciia cac tram PCCC theo mét kich ban quing dudng di chuyén;
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c©hua thich
Vang phuc vu

Hinh 2. Minh hoa hai viing dap tng chira chay theo 2 kich ban 30km/gid va 60km/gio
(trong 5 phat) tir PCCC Huyén Ci Chi TPHCM

2. PHAN TiCH VA GIAI QUYET VAN PE

Bao gom cic cong tac: thu thap dir liéu,
phan tich bai toan trén co so toan hoc.

2.1. Thu thap dir liéu

Qué trinh thu thap va chudn hoa dir lidu:
tién hanh cap nhat thong tin 127 vu chay 16n da
xay ra trén dia ban TP.HCM trong giai doan tu
thang 1/2012 dén thang 4/2014, cac ndi dung thu
thap bao gdom: dia diém xay ra cac vu chay, thoi
gian (ngdy,gio,tudn trong thang, thir trong tuan),
nguyén nhan, mirc d6 thiét hai, s6 luong xe cau
hoa dugc didu dén dé chira chay, dinh vi tri
khong gian cua diém chita chay (bang viéc két
hop véi ban dd trén Google, OpenStreetmap va
thuc dia tim kiém). Dir liéu khong gian duoc luu
trir theo hé quy chiéu WGS84, dugc tich hop Vi
dix liéu nén.

Bén canh do, cac dir liéu khac duoc thu thap
bao gdm cac vi tri cta cac Phong CS PCCC cap
quan huyén va cac vi tri tru s& don vi cong an cip
quan tai 24 quan huyén.

Cong tac thu thap dir liéu dugc bd sung cac
thong tin phan tich v& mang ludi duong di dé xac
dinh diém chay gan don vi PCCC quan huyén
(closest facility) va xac dinh cac vung phuc vu
(service area) cua tung don vi PCCC theo cac

kich ban quang dudng (tir thoi gian va van toc) di
chuyén. Véi nghién ciru nay, thoi gian di chuyén
c¢b dinh 1a 5 phat (twong Gng véi thoi gian chira
chay ban dau). Van tdc 1a 30km/gio va 60km/gio
tuong g voi van toc di chuyén trung binh ciia
phuong tién & ndi va ngoai thanh.

2.2. Phan tich bai toan trén co sé toan hoc

Ngudn dir liéu cac diém chay thu thap dugc
1a mot tap cac sy kién chay theo thoi gian dién ra
trén khong gian (bao gdm vi tri dia 1y) khu vuc
thanh phd HO Chi Minh. Pay duoc xem la mot
chudi sy kién roi rac theo thoi gian roi rac. Tu
tap dit liéu khong gian thoi gian, vé& co ban, cac
cong cu toan hoc s& phan tich cic bai toan vé
thong ké chudi thoi gian cua cac vu chay nhu:
Phén tich du bao theo xac suit; Phan tich vé xu
hudng dai han theo khong gian va thoi gian; Cac
nhom khong gian xay ra chay.

2.2.1. Phén tich du bio theo x4c xuét

Tir dit liéu chay, cac bang dir liéu vé thoi
gian chay duoc quan tdm va xac suit theo tung
gio chay trong ngay, s vu theo ngdy trong
tudn/thang, va sé vu theo tuin trong thang duoc
quan tdm phén tich. Két qua s& dua ra nhitng thoi
diém d& phat sinh cac vu chay. Theo d6, chung ta
¢6 cac bang két qua cac thoi diém co xac suat xay

ra cac vu chay cao nhu sau:
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Bang 1: Liét ké (rat gon) s vu chay va ti 18 chay theo gio trong ngay

TT Thoi S6 vu chay Ti 1€ vu chay (%)
gian
trong Titci | Thir2 | Thie7 | Titcd Tiethir2 | Thir 7 &
ngay(gio) | cdc ngay dén6 | vaCN | cicngay | dénthir6 | chii nhdt
1 10-11 9 7 2 7.10 5.5 1.6
2 12-13 9 7 2 7.10 55 1.6
3 15-16 10 7 3 7.90 5.5 2.4
4 17-18 10 8 2 7.90 6.3 1.6

Bang 2: Liét ké (rt gon) s6 vu chay va ti 18 chay theo thit trong cac tun trong thang

Thir trong tuin Tuin 1 Tuén 2 Tuin 3 Tuén 4
Thir Hai 0.8 0.8 6.3 4.7
Thir Tw 4.7 4.7 6.3 4.7
Thir Sau 1.6 1.6 3.1 7.9

Thir bay (chi nhat) 1.6 (2.4) 3.1(3.1) 4.7 (3.9) 3.9(4.7)

Bang 3: Liét ké (rt gon) s6 vu chay va ti 1& chdy theo tuan trong cac thang trong nim

Thang | Tuin | Tudn | Tuidn | Tuin | Thing | Tuin | Tuidn | Tuin | Tuin
1 2 3 4 1 2 3 4
1 1.6 3.9 1.6 4.7 4 24 |31 6.3 4.7
2 3.9 1.6 6.3 2.4 5 08 |39 4.7 1.6
3 24 4.7 0.8 4.7 8 0 0 3.9 4.7
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Twr cac bang trén, chung ta c6 nhitng nhan xét sau
vé cac vu chdy tai thanh phé HO Chi Minh:

- Cac vu chay xay ra thuong xuyén trong
nhitng thoi diém gan cudi va hét gio lam viée. Do
1a nhimng thoi diém nguoi lao dong it quan tdm
luu y vi da lao dong vat va va, do do, kha nang so
sudt trong lao dong (nhu quén tit dién,...) giy
chay cao.

- Céc vu chay xay ra thuong xuyén vao thu 6
clia tudn thir 4 trong thang (chiém 7.9%) do day
c6 thé 1a ngay cac cong nhan, ngudi lao dong két
thic thang lam viéc. Ngoai ra, ti 1¢ cao vao ngay
thir 4 trong cac tudn, va ngay thir hai trong cac
tudn the 3. DPbi véi cac don vi, c6 thé day la
nhitng ngay nhap hodc bd tri hang héa trong kho,
noi san xudt.

- Cac vy chay xay ra thuong xuyén vao cac
thang c6 cac hoat dong van hoa, tin ngudng, mua
kho. Tuy vay, trong nhitng thang khac, cac vu
chay co khuynh huéng xay ra voi tan sudt déu.

Do d0, kha niing céac thiét bi vé dién qua tai hoic
chét luong san ph?im cac thiét bi dién can duge

quan tam.

2.2.2. Phan tich vé xu hwéng dai han theo
khong gian va thoi gian

Xét vé mit khong gian va thoi gian cac vu chay,
nhom nghién ciru da 1ap bang cac trang thai
khong gian chay theo mé hinh xich Markov dé vé
xac suat chuyén ddi v6i vu chay tiép theo trong
pham vi 05 km (tuong tng v&i kich ban vén toc
xe chita chay 1a 60km/gio va thoi gian di chuyén
la 05 phat). Nhu vay. ta ¢c6 md hinh trang thai
chay gan va xa theo pham vi 5km nhu sau:

(i ko)

apsa)

2

Hinh 4. M6 ta vé xac suat giira cac vu chay dién ra tiép theo

Tir d6, theo dinh 1y hoi tu mii [6], néu khong
gian trang thai 1a hiru han, va xich 1a t6i gian va
khong c6 chu ky thi s& co phan phdi dimg. Va
chung ta cé thé xac dinh duoc sb 1an hé dat
trang thai chay gan/xa trudc khi bi hip thy (gia
dinh hé bit dau tir mot trang thai khong hap thu
nhu trang thai chay gan/xa). Dya trén co s toan

hoc, cac dir liéu duoc tinh toan nhu sau:

Ki hi¢u 1 1a trang thai gﬁn, 2 1a trang thai xa, khi
d6, ta ¢6 ma tran P xac suét chuyén trang thai tir
1 sang 2 va nguoc lai ciing nhu khong chuyén
trang thai nhu sau:

- (03462

[].6538)
0.2287

0.7733
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Va ap dung dinh 1y phan phbi dimg voi b
vector (P[Xn=1], P[Xr=2]), nghia tim phan phi
7 = [m, m2] trong hé:

I gP ==
Tyt W, =1

Ta dugc nghiém ©t = [y, 2] = [0.2574, 0.7426].
Diéu nay cho thdy sau thoi gian dai, s vu chay
tiép theo & khoang cach gan 1a 25.74% va s6 vu
chay ¢ khoang cach xa 1a 74,26%

Va theo dinh 1y hoi ty mi, s trung binh s6 vu
chay lan dau tré lai mot trang thai nao do trong
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2 trang thai Gan va Xa ké tir khi n6 roi bo trang
thai do l1a:

. Trung binh sau bao nhiéu
Trang thai g
vu chdy tr¢ lai
Gin 3.88
Xa 1.35

Bing 4. Két qua phan tich chuyén vé trang
thai

Hinh 4. Hinh vé& ¢ong cu phan viing chéy va két qua phéan ving chay (bén phai)

Viéc phan ving s& cho buc tranh tong thé vé
cac vung chay trén dia ban nhim dénh gia cac
cum nguy co va s€ la co s& cho viéc lya chon dat
cac luc lugng truc chién. Dién tich da gic cua
cac ving s& dugc sap xép dé lam trong s6 uu tién
khi bé tri Iyc luong theo khoang cach dudng di
trong thanh phd.

3.MO HINH HO TRO QUYET PINH TANG
CUONG NGUON LUC TRUC CHIEN PCCC

Tir nhitng két qua trén, nhoém nghién ciru dé
Xuit xay dung mo hinh lya chon khong gian cac
vi tri b sung luc lwong truc chién. M6 hinh 1a
bai toan t& hop chon nghiém (vi tri dat thém xe)

t6i wu cho cac dia phuong xa cac don vi PCCC
quan huyén. Gia dinh mdi vi tri chi dat 01 xe
chira chay.

Theo o, n vi tri s& dugc dé xuat va cong cu
dwa trén gia dinh chon tap con gom K vi tri tir n vi
tri dé& xuat dé dat lyc luong truc chién (gia dinh
khong thé dat tat ca cac xe do ngudn luc vé
ngudi, V& xe chira chay). Nghiém duogc xem 1a tdi
wu khi khoang cach gan nhat giita ting tram truc
chién va timg don vi phong chéy 1a xa nhét. Biéu
d6 c¢6 nghia 1a cac vi tri khong gian truc chién va
cac tram phong chay chita chay s& dugc phan bd
déu trén khong gian TPHCM. Va tiéu chuén tht
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2 1a cac dja ban ndm trén cac vung chay trong

qua khr.

Hién tai, mé hinh d& nghi cac vi tri dat tryc

chién ngay tai cac vi tri cong an quan huyén dé

thuan tién cho cac chién si. Do d6 thong tin
khoang cach gitta cac don vi phong CSPCCC
quan huyén va cac vi tri cong an quan huyén
dugc thong ké.

Bang 5. Minh hoa bang liét ké khoang cach gitta cac don vi (cac quan chua c¢6 don vi PCCC co s6)

Cong an Quin | Quan | Huyén
Quin/ | Quin5 | Quin7 |Quin2 |  Pha Q}')T,::“ Tin | Héc
Huyén Nhuin Binh Mon
Quan5 | 0 (km) 14 16.5 8 20 6 18
Quan 7 14 0 7 17 245 | 185 32
Quén 2 16,5 7 0 17 13 175 31

PhtNhuan 8 17 17 0 16.5 25 16

Thui Dire 20 245 13 16.5 0 185 | 215

Téan Binh 6 185 | 175 25 185 0 14

Hoéc Mon 18 32 31 16 215 14 0

4. KET QUA PAT PUQC VA KET LUAN

Tir m6 hinh va két hop véi viéc phan tich

dir liéu bén trén, ching ta c6 thé lap cac lich truc
chién phuc vu cho mé hinh PCCC theo thdi gian

va khong gian. Theo d6, bén canh cac cong cu

tim kiém, nhap dir liéu, nhom da xay dung cac hé
thdng véi dién hinh cic cong cu chinh trong
nghién ctru nhu sau trén hé thong ArcGIS 10.
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Hinh 5. Mot sb két qua dat dugc () Cong cu Tim tram chira chdy gin vi tri chay (b) Cong cu nhén thong tin cac vu

chay (c) Cong cu chon tp vi tri dat luc lwong truc chién tir tap cac vi tri dugc d& xuét

Tom lai, nghién ctru da str dung cac ky thuat
thong ké dé xir Iy khuynh huéng khong gian va
thoi gian d6i véi sy kién mang tinh chit xd hoi
ddc thu tai thanh phd HO Chi Minh. D6 ciing 1a
xu hudng cua GIS trong cong tac quan ly dia ban

trong diéu kién ngay nay mot khi dit liéu tich hop
khéng gian thoi gian c6 kich thudce 1on va phirc
tap. Va két qua s& gitip ich cho cong viéc quan 1y
va du bao gop phan cho sy phat trién kinh té, van
hoéa xa hoi cho thanh phé.
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Applied Spatial Temporal Gis For Decision Support
To Enhance Firefighting In Ho Chi Minh City

Khuwu Minh Canh
Trin Vin Tin

Lé Trung Chon

Ho Chi Minh city University of Technology, VNU-HCM

ABSTRACT

Fire-fighting problem is particularly severe
problem in security and the lives of people,
especially in Ho Chi Minh City in recent years.
Based on collected data in Ho Chi Minh city from
2012 to April 2014 and to enhance the proactive
work and minimize fire damage, enhancing
firefighting resources arranged in the city is
essential. The decision model, which core

powered by Markov Chain, is built as well as
evaluating the optimal scenarios serve to mobilize
fire resources. Besides, the statistical, spatial and
heuristic techniques will support the rules to
layout and affect to the optimization output plan
over the time. Finally, the whole process is
integrated in a GIS system

Key words: GIS, optimization, statistics, spatial analysis, Markov chain, defire, probability.
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