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NGHIEN CUU UNG DUNG CONG NGHE GIS ‘ '
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Title:

The Use of GIS technology
for fire emergency response
support system: A case study
of the Cau Giay, Thanh Xuan
& Dong Da Districts

Tir khoa:
GIS, Phong chay chita chay,
Do thi

Keywords:
GIS, Fire Emergency
Response System, Urban

ABSTRACT

This paper establishes a GIS (Geographic Information System) based fire
emergency response services where Department of Fire Prevention and
Fire Fighting (DFPFF) can identify the optimal route from its location to
any fire incident.. Using query functions, location of fire incidents and
timely intervention estimation were modeled based on several of input
parameters which are the travel distance, the travel time, the slope of the
roads, the delays in travel time. In addition to the analysis of those
parameters to timely respond to urban fire emergency services, DFPFF
could also perform the analysis on the number and spatial distribution of
fire hydrants.

TOM TAT

Bai bdo gioi thiéu kha nang wng dung cua cong nghé GIS xay dung co so
dit liéu va dwa ra cdc gidi phdp nhanh nham phu vu céng tic chita chay
khan cdp khu viee d6 thi cho co quan Phong chay chita chay (PCCC) nhu
viéc xdc dinh cac tuyén duong 16i wu tir vi tri ciia Try s co quan PCCC
16i Vi tri ¢6 s c6 chay no. Voi viéc sir dung chirc nang truy van (query), vi
tri xdy ra chay né va viéc xac dinh cac tuyen dwong toi wu diroe mé hinh
hoa dva trén khoang cach, thoi gian, do déc cia dwong bo va sy chdm tré
trong thoi gian di chuyén. Ngoai viéc sir dung nhitng phép phan tich khéng
gian va thugc tinh nay dé kip thoi ddp vmg cong tac chita chdy khan cap,
co quan PCCC con c6 thé thuc hién phdn tich vé sé lwong va phdn bo
khéng gian ciia khu vic ldy nwéc chira chay (Tru nuéc chita chdy, hé
thong thiy van).

1 GIOI THIEU

Chay nb tai khu vuc do thi hién da, dang va sé

quan (huyén), trye thudc So PCCC (Cuc PCCC)
v6i muc dich kiém soat nhanh nhat sy bung phat
cua cac dam chay, cting nhu thyc hién cac nhiém

ludn 1a mot trong nhimg Van dé dang lo ngai voi
moi qudc gia, moi nén kinh té. O Viét Nam, nhiing
thiét hai vé con nguoi va tai san bi pha huy bdi hoa
hoan hang nim udc dén gin 800 ti dong (Viét
Cudng, 2013). Chinh vi li do d6, cho dén nay hau
hét cac thanh phd & nudc ta co quan Phong chay
Chira chay (PCCC) da duoc thanh lap dén cap

54

vu vé cong tac quan ly va gidm sat chdy no (to
chie cac hoat dong gido duc quén ching vé cac
bién phap an toan phong chéng chay, dong thoi
xay dung thém cac tram ciru hoa, cac try nudc clru
hoa ¢ khu vye dong dan cu, khu vuc ¢ nhiéu cong
trinh va co s san xuit quan trong trong céc thanh
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phé 16n. Miac du da dugc trang bi cac thiét bi ky
thuat hién dai v& phong chay va chita chay, tuy
nhién hién tugng chay nd khu vuc d6 thi van tiép
tuc gdy thiét hai nghiém trong. Hon nita, dac thu
giao thong d6 thi: duong xa & khu vuc do6 thi Viét
Nam da s 1a duong nho, quy mé duong thiéu hop
ly. Chd dong dan cu thi hé thong dwong nho va
hep, noi dan cu thua thot thi hé théng duong rong
rdi va thong thoang. Bén canh d6, c6 nhiéu ngd
hém va duong nho giao cit voi duong 16n. Hé
théng duong phan bé thiéu hop 1y, cau trac do thi
ciing thiéu quy hoach khi nha cira duoc xay dung
chu yéu theo kiéu nha phd lién ké, san sat nhau véi
rat nhiéu hém nho dan xen qua lai, cic ngd hep
khong thé chira lugng 16n xe ¢§ di lai. Vi vay, dé
Xt Iy c¢o6 hi€u qua cac vu chay doi hdi phai xay
dung mot hé thong phan tmg nhanh, higu qua trén
quy mé khu vuc, nhét 1a nhimng thanh phd 16n nhu:
Ha Noi, Hai Phong, TP. Ho Chi Minh,.... Do dé,
muc tiéu cua nghién ctru ndy 14 nghién cou kha
nang ung dung cong ngh¢ HE thong tin dia Iy (GIS)
dé xay dung co so dir liéu (CSDL) va dwa ra cac
giai phap nhanh nham phuc vu cong tac chita chay
khan cp khu vuc d6 thi cho co quan PCCC. Nhu
viéc xac dinh cac tuyén duong t81 wu tir vi tri cua
Tru s6 co quan PCCC t6i vi tri c6 su ¢b chay nb.
V6i vi€e str dung chirc nang truy van (query) vi tri
xdy ra chdy nd va viéc xac dinh cac tuyén duong
t6i uu dugc moé hinh héa dwa trén khoang cach,
thoi gian, do dbc cua duong bd va sy chim tré
trong thoi gian di chuyén. Ngoai viéc sir dung
nhitng phép phan tich khong gian va thudc tinh nay
dé kip thoi dap tmg cong tac chita chay khan cip,
co quan PCCC con c6 thé thuc hién phén tich vé sb
lwong va phan bd khong gian ciia khu vic 1y nuée
chira chay (Tru nudc chita chay, hé thong thiy vin,
hé théng bé chira nudc trong cac khu dan cu...). Hé
théng thong tin phuc vu chira chay ciing co thé
dugc phat trién dé mo rong vé pham vi (khong
gian) va CSDL thudc tinh nhim nang cao kha ning
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hd tro ra quyét dinh toan dién hon.

2 PHUONG PHAP NGHIEN CUU
2.1 Tinh hinh nghién ciru

Hién nay cac nudc trén thé gisi c6 nén kinh té
phat trién déu da tmg dung cac cong nghé hién dai
dé phuc vu cong tac chira chay. Trong d6, md hinh
dit liéu GIS phuc vu cong tac chita chay Fire
Service/HazMat ciia ESRI dugc ghi nhéan 1a co dﬁy
du cac yéu t6 can thiét (ESRI, 2006). M6 hinh bao
gém cac chirc nang co ban: chltc nang phan ung
dau tién (first response) chirc ndng nay mé ta kha
nang tiép can véi cac thong tin vé dbi tugng can xir
ly trén co s nhimg ban do, hinh anh da ¢, tr do
¢6 nhitng thong tin ban dau vé vi tri, vét liéu, va
cac tai lidu lién quan dén ddi tuong  thuc té
thong qua man hinh hién thi ban dd GIS, xéac
dinh vi tri (Locate an Incident), tim duong di
(route to location), cung cdp thoéng tin (Provide
Resource/Responder information), truy cép thong
tin tac chién (Access Tactical Information), lap ké
hoach (Preplain), ké hoach san (Floor plan), thu
thap hinh anh (pictures), anh hang khong hoac
anh vién tham (Aerial Imagery), cic sensor va
cac video cung cép thong tin (Facility Sensor
and Video feeds), quan 1y su cd (Incident
Management), hé théng 1énh hd tro giai quyét su
¢b (Support Incident Command Systems), m& rong
pham vi hoat dong (Expand to operate across
boundaries), xac dinh tai san noi xdy ra su cd
(Understand resources), truy cap thong tin lién
quan (Access information related to the facility),
hién thi cac thong tin khac (Display other data),
theo doi thong qua dir liéu GPS (Track resources
through GPS data), xac dinh hé thong phong chay
(Fire Prevention), quan ly nhan sy chita chay tai
dia phuong (Fire Educators)... Hudng to chirc cua
ESRI doi hoi sy théng nhét va sy phbi hop nhip
nhang gita cic co quan nha nudc (David
Blankinship, 2008).
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Hinh 1: M hinh xir 1y khi c¢6 sw c6 chay xay ra trong hé théng cong cu ciia ESRI (ESRI, 2006)

2.2 Phwong phap nghién ctru

Phuong phap diéu tra thuc dia: ‘Phuong phap
nay duoc st dung nham thu thap soO liéu vé didu
kién tu nhién, xa hoi, cic van dé cip thiét vé tinh
trang phong chdy chita chay khu vuc nghién ctru va
cac s liéu can thiét phuc vu cho nghlen clru: cac
tru nudc cliru hoda, cac tram ciru hoa ..

Phuong phéap nghién ciru st dung trong bai bao
1a mg dung cong ngh¢ hé thong tin dia 1y (GIS) dé
x@y dung, trinh bay, hoi dap dén truy xuat dir lidu.
Str dung cac phdn mém tuong thich nhiam xdy dung
co s dit liéu va phan tich téng hop dir liéu theo
cac nguyén tic t6 hop khong gian dia ly.

Trén co s tham khao 1y thuyét vé viéc thanh
1ap co s& dit liéu phuc vu hd tro cong tac phong
chay chita chay nhu dugc trinh bay (ESRI, 2006)
va trén co so dit liéu da thu thap dugc nhom tac gia
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d3 xdy dung so dd quy trinh cong nghé phuc vu
cho nghién ctru nay nhu dugc thé hién trong Hinh
2. Pay la so d6 quy trinh cong nghé phuc vu cho
viéc hd trg cong tac phong chay chita chay khu vuc
@6 thi mot cach tién loi va linh hoat hon.

H¢ thdng giao théng dugc gia dinh 14 tinh va
dong nhét, nghia la cac duong giao théng xem nhu
khong bi anh hudng boi tinh trang tic duong va toe
dd xe cuu hoa khong bi anh hudng boi hinh dang
hinh hoc ciia con dudng ciing nhu nhitng d6i twong
lam giam téc d6 di chuyén (cac khu cho, ho kinh
doanh ven duong,...) s€ gitp rut ra nhiing can bién
t6i thiéu thoi gian can thiét trong viée trién khai luc
lwong chira chay trong khu vuc nghién ciru. Dé dat
duoc nhitng muc tiéu trén cac quy trinh dugc thuc
hién nhu sau:

Thu thap dir liéu
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Céc 16p dit liéu nén duoc thu thap tir ban dd dia
hinh ty 1€ 1:2000 va duogc bd sung, chinh stra nho
tich hop cong cu GoogleMap trong phin mém
ArcGIS, bao gom: dit liéu ranh gi6i hanh chinh, dit
liéu vé& duong giao thong, dir liéu vé thuy hé, dir
liéu vé dan cu. Viéc chon sir dung dir li€u nén da
dap tng dugc ndi dung nghién ctru vi nghién ctu
dong nhit hé théng giao thong khi xdy dung mo
hinh phan tich mang (network analyst).

L6p dir lidu cac diém chay, nghién ciru khao sat
khoang trén 15 mau dit liéu thu thap tir cac vu chay
16n dién hinh duogc ghi nhan trong thanh phd tir
thang 1/2012 t6i thang 4/2014. Noi dung thu thap
bao gém: tén vu chay, dia diém xay ra vu chay,
thoi gian, nguyén nhan, mirc d¢ thiét hai va vi tri
khong gian cua cac diém chdy. Sau khi thu thép dir
lidu, dir lidu s& dugc tong hop va thong ke de phén
loai theo cac tiéu chi vé dia diém chay, sb nha,
phuong xa, quan, gio chay, ngay chay, nguyén
nhan chay, thiét hai. Vi tri khong gian cua cac diém
chay (toa d¢ dia ly) dugc xac dinh nhd vao Google
Map sau d6 dugc cap nhét vao co so dir licu béng
phan mém ArcMap.

Lop dur liéu vé canh sat phong chdy chita chay:
bao gom cac thong tin vé tén phong, dia chi phong,
khu vyc quan li cia phong.

Lop dir liéu vé bénh vién: bao gdm cac thong
tin vé tén bénh vién, dia chi bénh vién va so dién
thoai lién lac.

Lé6p dir liéu vé céc tru so cong an phudng: bao
gom thong tin veé tén tru s¢ cong an phuong, tén
quén va dia chi cua tru sé.

Lép dit lidu vé& cac tru PCCC (tru lay nuéc):
bao gom cac thong tin vé khong gian cua tru nudc,
tinh trang hoat dong cua try. Dit liu vé tru nude
duogc thu thap tir thuc dia béng cong nghé GPS dé
léy toa do tung try, sau d6 dugc xac dinh vi tri va
cap nhat thong tin trén ArcMap. Do han ché vé mat
kinh phi va thiét bi st dung, nhom nghién ctru da
mg dung tién ich ban d6 trén Smart phone dé thu
thap toa dg cac try nudc, déng thoi c6 ddi chiéu voi
ban d6 nén dé han ché sai so cua thiét bi va qua
trinh thu thap dugc ghi chép 16 rang. Ngoai ra, cac
16p thong tin khac duge xac dinh ngay trén ban do
khi tich hop tool Google map trong ArcGIS. H¢
théng co sO dir lidu duge thiét lap theo cong nghé
GeoDatabase ctia ESRI va duoc thiét 1ap m6 hinh
mang bang gbi hd trg Extension ArcGIS.

Xay dung co so dir li¢u
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Geodatabase 12 mot mo hinh dir liéu khong gian
do ESRI dua ra ding cho viéc luu tri, truy van va
xir 1y dit lidu GIS, 1a mot mé hinh luu trit cac déi
tugng dia 1y trong mot co s& dir li€u. N6 1a mot cAu
trac dit lidu co uu diém ndi bat cung cap tinh ning
luu trit co s¢ dit liéu dia ly trong mot khong gian
dir liéu thé hién du6i hinh thirc mot bang dir liu.
Hién nay, Geodatabse c6 3 dinh dang chinh:
Personal Gedatabase, File Geodatabase va ArcSDE
Geodatabase. Co s& dir li¢u thu thap — xay dung
duoc luu trir trong File Geodatabase vi n6 dugc
quan ly ¢ dang cac thu muc chira file hé théng,
nham cai thién dung luong, chét luong truy van va
hién thi dir liéu.

Tién hanh chuén hoa dit liéu khong gian céc ddi
tuong trén ban do dé dam bao mdi quan hé khong
gian va hinh hoc gitra cac ddi tugng dugc hién thi
dong thoi giup giam thiéu du thira dir liéu, loai bo
céc bat thuong khi cap nhat dir lidu.

Chuén héa dit liéu thudc tinh két ndi vao dir
liéu khong gian sau do6 tién hanh nhép, b sung cac
truong thudc tinh cho doi tuong.

Ung dung co thé str dung duoc thi dir li¢u vé
duong phai dugc chinh ly, xdy dung két ndi dd
hinh topology d6i véi dir liéu giao théng trén toan
khu vuc. Co so dir liéu khong gian trong nghién
ctru dugc luu trir theo dinh dang GeoDatabase.

Phan tich co s dit liéu (CSDL) va ho tro ra
quyet dinh

Sau khi xay dyng CSDL tién‘hémh tong hop lai
thanh CSDL ho trg PCCC, bao gom cac 16p dir liéu
nén va dir liéu chuyén de.

Dir lidu giao thong dugc xdy dung mang dé
dam bao dir lidu c6 cac tham sb can thiét thyuc hién
cac bai toan phan tich mang (network analyst), bao
gdm cac bai toan phan tich tim dudng ngén nhét,
bai toan phan tich tim ving dich vu. Tir d6 hd trg
luc lugng PCCC dwa ra quyét dinh nhanh va t6i uu
khi tac chién.

Bai todn phdn tich tim dwong ngan nhat:

Chirc ning phén tich tim dwong di ngén nhat
trén phﬁn mém ArcGIS dugc 1ap trinh dya trén co
s¢ thudt toan Dijkstra. Thuat toan nay giai quyét
bai toan duong di ngdn nhit ngudn don trong mot
b thi co huong, khong ¢6 canh mang trong s6 4m
(ma trén trong sO khong am). Thuat toan dugc xay
dung dua trén co s& gan cho céac dinh (vi tri khoi
hanh hodc diém can dén) cac nhan tam thoi. Nhan
ctia mdi dinh cho biét can trén cua do dai duong di
t6i wru tir mot vi tri bat ky toi nd. Cac nhin nay s&
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duoc bién ddi theo mot tha tuc lap, ma & mdi bude
1ap ¢6 mot nhan tam thoi trd thanh nhéan ¢ dinh.
Néu nhan ciia mot dinh nao d6 tré thanh nhén cb
dinh thi n6 sé cho ta khong phai 1a cén trén ma la
d6 dai cua dudng di tdi wu tir dinh bat ky dén néd
(Dijkstra EW, 1959). Chirc nang nay dugc su dung
trong nghién cuu nham muc dich thyc hién viéc
tim ra quing duong ngén nhét tir tram PCCC dén
diém xay ra chay. Ngoai ra, chirc nang nay con c6
kha nang tim quéng duong ngén nhét tir Vi tri diém
chay dén cac bénh vién, khoang cach ngdn nhét tir
diém chay dén vi tri 1dy nuéc gan nhat, ...

Bai toan phan tich tim ving dich vu:

Bai toan tim vung dich vu c6 kha nang ap dung
véi muc dich xac dinh khu vuc nén bé tri tram
PCCC. Nguyén 1y co ban cua bai toan la tinh toan
Iwa chon vi tri ciia d6i twong trén co s nhimg tiéu
chuin ma ddi tugng d6 can dap tmg, phan tich dwa
trén thong tin thudc tinh va thong tin khong gian
lay tir co s& dit liéu dd dugc xay dyung.

2.3 Pham vi nghién citu va ing dung cong
nghé GIS trong cong tac chira chay dé thi

Pham vi nghién ctu dugc gidi han la 3 quén
trén dia ban Tp Ha Noi: quan Cau Gidy, quan
Thanh Xuédn va quin Déng Pa. Day 1a ba trong s6
nhitng quin cé tinh hinh tbc do6 d6 thi hoa rat
nhanh, déng dan ddng thoi 1 trung tim kinh té -
van hoa - gido duc quan trong.

Néu nhu trude day, cong tic PCCC mang tinh
chat thu cong thi ngay nay, véi su phat trién cua
khoa hoc ki thuat, doi hoi phai c6 sy hién dai hoa
trong linh vuc nay. Nhitng cong nghé méi yéu cau
hd tro viéc 1ap ké hoach, chuan bi sin sang tac
chién, giam nhe anh huong, phan tng, theo ddi va
quan 1y su cd, chita chay kip thoi. Dé dép tng
cac yéu cau do, viéc img dung GIS 1a hoan toan
phu hop.

GIS thuc sy 1a cong cu hitu hiéu phuc vu cho
cong tac PCCC:

— GIS c6 kha ning truy van, phan tich khong
gian manh mé&. H¢ théng c6 thé tu dong tim kiém
céc tram ciru hoa gan nhat, xe ctru hoa, thong tin
cac ngudn nudc va cac bénh vién gan nhét véi dam
chay.

—  GIS hd trg nhiéu mo hinh tryc quan phan
tich va hién thi cdc nhiém vu phuc vu chay, déng
thoi cho phép tiép can véi nhitng DL quan trong,
cac hinh anh, ban vé hay bang DL.

— GIS phén tich tinh toan két hop vé6i nhiing
khoang thoi gian khac nhau, x4c dinh cac diém
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nong theo thdi gian, theo ngay trong tuan va cac
thoi gian d& gay ra sy ¢6 khi di chuyén.

— GIS tinh dén cac truong hop rai ro va cac
van d& can giai quyét xung quanh sy c¢d, nim bt
dugc tinh hinh cdc vu chdy, du bao cac truong
hop xay ra, xac dinh cac van dé co so cua su cb,
cung cap thong tin cac doi canh sat phong chay va
chira chay.

Ung dung cong nghé GIS trong mot hé thong
chira chay bao gom:

Xac dinh dia diém chay nhanh chéng, chinh
xdc. Co 4 cach xac dinh:

Tht nhét: Khi nguoi dan bao cao khén cép, ho
phai bdo céo dia chi cia dam chay. Cac nha diéu
hanh hé thdng co6 thé sir dung giai quyét bang truy
véan khong gian trén ban db GIS.

Thtt hai: néu nguoi dan st dung dién thoai cb
dinh dé bao chay ma khong biét dia diém cu thé,
nha quan ly co thé trich xuat s6 dién thoai, va gui
s6 cho bén cung cép dich vu vién théng dé co duoc
dia chi cua dién thoai, sau d6 c6 thé xac dinh vi tri
trén mot ban do dién tir.

Thtr ba: néu cong dan s dung dién thoai di
dong (smart phone) co tich hgp GPS, dé bao chay
thi cong dan d6 co thé giri thong tin vé vi tri dang
dung (gin diém chay) biang nhidu phin mém
khéc nhau.

Thir tu: st dung thiét bi bao chay tw dong. Néu
xay ra chay, thiét bi bao dong s€ tu dong gui tin
hiéu chay, chita chay trung tam. Néu vi tri cua cac
thiét bi bao dong da duoc ding ky va duoc luu triv
trong hé théng, vi tri dam chay s€ dugc nhanh
chong ndm trén ban do6 dién tir.

Pua ra cac quyét dinh hé tro: Nho dit lieu GIS
va kha nang truy van, phan tich khong gian manh
mg, hé thong ¢6 thé tyr dong tim klem tram cuu hda
gin nhét, xe ctru hoa, thong tin ngudn nudc va cac
bénh vién gan nhit voi vi tri dam chay. Trong qua
trinh chira chay, ngum chi huy co the su dung két
hop GIS va anh vién tham dé truc tiép tim hiéu moi
truong xung quanh cac diém chay, danh gia tac
d6ng cua lira, phan tich kha ning bat chay cua dam
chay, tinh toan vung dém, va lap ké hoach so tan
khan cip. C6 kha ning hd tro quy hoach vi tri cac
tram chita chay va b tri cac tru nude chira chay.

Piéu huong: Voi ung dung cong nghé GIS, hé
thong c¢6 thé theo ddi cic xe ciru hoa, giam sat
trang thai ctia ho va chi dan xe ctru hoa di dén chd
chay trong thoi gian ngén nhit.
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3 KET QUA BAI TOAN PHAN TiCH MANG
3.1 Céhu tricc CSDL hj trg phong chay chira chay

Ciu tric CSDL (thudc tinh) dugc thuc hién
trong nghién ctru bao gdm 16p dit liéu chuyén dé va
16p dir liéu nén nhu duge mé ta chi tiét trong Hinh
3. Trén co sé bang dit liéu nay cho phép chuyén
vién GIS thuc hién cac phan tich GIS nham tao ra
cac ban dd trong tac va thong minh. Vi dy, mot
ngudi s dung c6 thé phan tich va hién thi cac xu
hudng cia su cb. Phan tich khong gian s& yéu cau

Phan A: Khoa hoc Tu nhién, Céng nghé va Moéi trwong: 34 (2014): 54-65

xac dinh vi tri cua dam chay, thoi gian trong ngay,
vi tri dia ly cu thé,... GIS tim kiém cac bang DL,
tap hop cac DL phul hop v6i yéu cau vé khong gian
va hién thi ching trén ban d6. Phan tich xu hudng
clia su ¢b s& dugc phén tich nhanh chéng, hién thi
mot cach hop li va dé hiéu. Céc bai toan phan tich
khong gian s& cung cép thong tin dé hd trg ra quyét
dinh vé cac van dé lién quan t6i dam chdy va cach
phong chéy, nhiém vu cén trién khai va sip xép cac
bd may str dung.

Hinh 3: CAu triic CSDL hd tro phong chay chira chay

3.2 Tim tuyén dwong ngin nhét tir tram
PCCC véi vi tri chay

Bai toan tim cac tram ciru hoa c6 thé phan hoi
nhanh nhat khi c6 mgt (hodc nhi€u) dam chay xay
ra tai mot (hoac nhiéu) dia diém nhat dinh. Két qua
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bai toan s& dwa ra nhing tuyén duong (tuyén
duong t6i wu va tuyén duong du phong khi gip su
c¢b trong khi di chuyén) va hd trg cho xe ciru hoa
t6i vu chay nhanh nhét. So dd xir Iy dugc thé hién
trong Hinh 4.
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4 Directions (Closest Facility)

{~ Route: Graphic Pick 3 - Location 1

Start at Graphic Pick 1

1
2:  Go southwest on Tran Duy Hung 904.6m <1min Map
3: Bear right on Véng Xuyén 186.4m <1min Map
4:  Bear right on Khut Duy Tién 533.6m <1min Map
5:  Finish at Location 1 Map

Total time: 2 min
Total distance: 1624.6 m
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Hinh 5: L trinh chi tiét di chuyén téi diém chay
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Hinh 7: Tuyén dwong ngin nhit khi c6 gip s c6 khi di chuyén téi diém chay

3.3 Tim cac diém ldy nwée gin diém chay

Bai toan giai quyet van dé tim ra nhiing diém

lay nudc phuc vu cho viéc ngan chan, dép tat chay
mdt cach nhanh nhat. Cac di€ém lay nudc nay la cac
tru nudc, cac ao, ho, song ngoi, kénh murong, ...

Co sé dir liéu PCCC

Phan Tich Mang
etwork Analyst

2 try ldy nudc gan nhat

Hinh 8: Quy trinh tim kiém cac

diém ldy nuéc gan diém chay nhat
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Thoéng tin vi tri cac diém lay nudc:

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 34 (2014): 54-65

‘5‘ Directions (Closest Facility) [ e
[-] Route: Graphic Pick 1 - Location 25 232.4m Map
1: Start at Graphic Pick 1 Map
2: Go southwest on Tran Duy Hung 201.2 m Map
3: Turn left onto ramp to make U-turn and go back on Tran 31.2m Map
Duy Hung
4: Finish at Location 25 Map
Driving distance: 232.4 m
[+] Route: Graphic Pick 1 - Location 24 381.8m Map
I I+] Route: Graphic Pick 1 - Location 22 533.2m Map
| Optons.. | [ PuntPreview... | [ Savess. ||  Pimt ||  Cose |

Hinh 9: Théng tin chi tiét vé& vi tri va con dwong téi cac diém ldy nwéc

3.4 Thiét 1ap cac ban d6 ving kha dap tng
cta tram PCCC

Trén co s& phan tich mang, cic ban d6 ving
kha dap tmg ddi véi cac kich ban thoi gian dap ng
chira chdy dugc xay dung. Trén thyuc té, van toc di
chuyén va thoi gian di chuyén 1a hai khai niém
khéc nhau, dic biét ddi véi cac do thi giao thong
phtrc tap. Vai van tde gia dinh dé phuong tién di
chuyén trén céc tuyén va cung duong trong thanh
phd 1a tbe d6 cho phép tbi da trén timg doan duong
(40 km/h dén 60 km/h) va khong phu thudc vao cac
yéu td khac, déng thoi dya trén vi tri cia cac tram
PCCC ciing nhu khoang cach xa nhét tir tram
PCCC dén vi tri can chita chay, nhéom nghién ctu
da lya chon khoang thoi gian di chuyén 1a 2 phut, 4
phut va 6 phut. Két qua duogc thé hién nhu hinh 10,
v6i khoang thoi gian 6 phut thi viung kha dap ung
bao trum toan by khu vuc nghién cuu.

Phan vung theo kha nang dap ung dya trén
cac tiéu chi (thoi gian di chuyén, d0 dai quing

duong,..) thé hién kha ning tac chién cua luc luong
PCCC t6i noi xay ra chiay nd - hoa hoan. Véi
nhitng vung chua duge bao phu (c6 vi tri xa cac
tram PCCC, yéu té tac nghiép kho khan,...) thi
viéc phong chay chita chay can dugc tuyén truyén,
nang cao y thirc ciia nguoi dan, cling nhu cac cong
ty xi nghiép tai d6, dong thoi cong tac kiém tra
PCCC cua cac luc lugng chitc nang tai day ciling
nén dugc ting cuong nghiém ngat, thuong xuyén
dé c6 phuong an xir 1y kip thoi khi c6 dam chay
xay ra.

Thém chi, m6 hinh phan vung nay dugc Ung
dung trong nhiéu truong hop lién quan téi vu chay
nhu la: h1en thi cac dang m6 hinh trén ban ao, phac
hoa céac cap do nguy hlem xdc dinh cac vung cam,
khoanh vung thiét hai vé co s6 ha tang,... Ngoai ra,
con tinh toan cac tuyén dudng can bi phong toa,
cac tuyén duong an toan vao va ra khoi khu vuc
nguy hiém, dong thoi tim kiém cac bénh vién
gan nhit dé hd trg quyét dinh trong truong hop
khan cap.
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Hinh 10: Phin ving kha dap vng ctia Pdi Canh sat PCCC dua trén thoi gian di chuyén 1a 2 phit, 4
phut va 6 phut
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Hinh 11: Phan ving kha dap ng ciia Pi Canh sat PCCC theo ban kinh di chuyén

Phén vung kha ddp tng cua Doi Canh sat
phong chay chita chay theo ban kinh di chuyén
(don vi do dai: mét).

Do han ché trang thiét bi dir dung, nhém nghién
ctru da tién hanh kiém nghiém toc do thuc t€ trong

khi di chuyén cuiia d6i canh sat PCCC bang xe 6 to
v6i van tde trung binh 1 40 km/h, trong diéu kién
kha ning luu théng tét. Két qua so sanh nhu dugc
thé hién trong Bang 1 cho thay thoi gian di chuyén
c6 duoc sau khi chay moé hinh va thoi gian di
chuyén thyc té 1 twong d6i phu hop.

Bang 1: So sanh giira dir liéu thuc té v6i két qua sau khi chay mé hinh

] Chieudai ~ Chieudai o Thdigian di Thoi gian di -
STT Tuyén dwong quing dwong quéing duong chénh chuyén (Mo chuyén chénh
(M6 hinh) (Thuec te) hinh)  (Thuc te)
Poi canh sat PCCC
1 Eﬁ;ﬁ;‘(ﬁ’;ﬁ;ﬁf&ﬁ 1119km  1170km  5lm 2ph 24ph  0.4ph
Xuan Thuay
Truong PH PCCC ->
2 L& Van Luong, 2.456 km 2.508km  42m 3 ph 3.8ph 0.8 ph
Hoang Ngan
Poi canh sat PCCC
3 Giang Vo -> Ngid 4 3.239 km 33km 6lm 4 ph 5.6ph 1.6ph
S&
4 KET LUAN Hé théng giao thong duoc gia dinh 1a tinh va

V6i nhitng két qua nghién ctru 1y thuyét va thuc
nghiém, nghién ctu da xdy dung dugc co so dit
liéu dé phuc vu cong tac chira chay; xay dung duoc
quy trinh ing dung cong nghé GIS hd trg cong tac
chira chay khu vuc d6 thi.

Ung dung cong nghé GIS vao viéc hd trg dua
ra phu’ong an va xur 1y thong tin PCCC chi mat mot
thoi gian rat ngén, nén cong tac trién khai dén diém
chdy s& dugc rat ngén lai, giam thiéu thiét hai dang
ké vé tai san va tinh mang con nguoi. Kha nang
tmg dung cia nghién ctru 1a rit 16n tir cAp quéin
(huyén), cép tinh (Thanh phd) cho dén khu vuc
rong 16n hon.
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ddng nhit, tirc 1a chua tinh dén tinh trang tic
duong va tdc do xe ctru hoa. Do vay, néu dugc
nghién ciru va khao sat thém vé cac van dé nay, bai
toan phan tich mang trong nghién ctru s€ co tinh
thuc té cao hon.

Dic biét v6i tinh hinh chay nd ting cao trong
cac nam tr¢ lai day viéc ing dung nghién ctru nay
vao thue té 12 hoan toan hop li va rat can thiét can
duoc trién khai tai cac khu vuc trong ca nudc dac
biét 1a khu vuc do thi.
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