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ABSTRACT

Can Tho is a dynamic riverside city located in the lower Mekong River basin
and at the right bank of the Hau River. In the city, rapid urbanization with a
fast growing population caused great difficulties and challenges for water
supply management in Can Tho city, especially in the urban districts. GIS
with capacity of spatial data management and analysis is a suitable tool for
urban water supply management. In order to apply GIS to water supply
management, one of the indispensable elements is the spatial data component.
This paper presents the application of GIS in the development of an urban
water supply spatial database for Can Tho city. The database is developed in
the form of ESRI Personal Geodatabase that consists of one raster dataset
(DigitalGlobe image) and six vector datasets (five basemap datasets and one
thematic dataset) including 34 vector layers (19 basemap layers and 15
thematic layers) for the city. This is considered as a fundamental source of
data for application of GIS in urban water supply research and management
in Can Tho city.

TOM TAT

Can Tho la mét thanh phé ven séng ning déng nam ¢ ving ha heu séng Mé
Kéng va phan hitu ngan ciia séng Hau. Trong nhitng nam gan day, qud trinh
gia tang dan s6 va dé thi héa nhanh di gdy ra nhitng khé khan va thach thire
rat Ién cho cong tac quan Iy cdp nude trén dia ban thanh phé Can Tho, nhat
la cdc qudn ngi thanh. Hé théng Théng tin Pia 1y (GIS) véi kha ning quan Ly
vd phdn tich téng hop diF liéu khong gian la mot cong cu thich hop dé néng
cao hiéu qua cong tac quan ly cap nudc tai ddy. Be 6 thé ung dung dugc
GIS vao quan Iy cdp nude, mét trong nhitng yéu 16 khong thé thiéu doé chinh
la thanh phan dit liéu khéng gian. Trong nghién ciru nay, véi viéc siv dung
GIS da xdy dung diroc mot co so die liéu khong gian dinh dang ESRI Personal
Geodatabase voi mét bo dir liéu raster (anh DigitalGlobe), sau b dir liéu
vector (niam bg dir liéu ban do nén va mét b dir liéu chuyén dé), chia thanh
tat ca 34 I6p di liéu vector (19 I6p dit liéu ban d6 nén va 15 16p dit liéu chuyén
dé) vé hé thong co s ha tang cdp nude tai khu viee nghién ciru. Day dwoc xem
la mot nguén dir liéu nghiép vu gia tri cho cdc nha khoa hoc va cac nha quan
ly tai thanh phé Cén Tho, la co sé cho viéc ung dung GIS dé nang cao hiéu
qud cong tac quan 1y cap nude tai khu viee nay.

Trich din: Nguyén Thanh Ngan, Dinh Dié¢p Anh Tuan, Pham Thanh Vii va Nguyen Hiéu Trung, 2019. Ung
dung GIS x4y dung co s& dit liéu khong gian hd trg cong tac quan ly cap nudc tai cac quan ndi
thanh Can Tho. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(S6 chuyén dé: Moi trudng va Bién

db6i khi hau)(2): 77-84.
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1 GIOI THIEU

La mot d6 thi loai I tryc thude Trung vong, Cén
Tho 1a mot thanh phé quan trong vé kinh té chinh
tri, van hoa, xa hoi va khoa hoc k¥ thuat cia vung
Pdng bang séng Ciru Long (Thu tuéng Chinh phu,
2009). Nam & hitu ngan song Hau, thanh phé cO6 mot
hé thdng co s¢ ha tang cap nudc do thi twong dbi
hoan chinh va hién dai véi tit ca 11 nha may cap
nude co tong cong suit 1a 109.500 m3/ngay dém
(Ban quan 1y dy an ODA thanh ph6 Can Tho, 2015;
S¢ Tai nguyén va Mdi truong thanh phé Céan Tho,
2019). Phan 1én cac cum dan cu v6i quy mo tir 50
dén 100 ho déu co hé thdng ndi mang cap nude sach
va khu vuc trung tdm céc xd déu c6 hé thong cap
nuée tir 10 dén 20 m3/gid (Ban quan 1y du an ODA
thanh phd Can Tho, 2015). Ti 1¢ cac ho gia dinh
duoc ca?ip nude sach tai ba quan trung tam lan luot
1a: Ninh Kiéu khoang 98%, Binh Thuy khoang 90%,
Cai Rang khoang 90% (Ban quan ly du an ODA
thanh phd Can Tho, 2016). Trong giai doan hién
nay, toan thanh phd dang phai ddi mit véi qua trinh
gia ting dan sé va do thi hoa dién ra nhanh chéng va
phirc tap. Hai qué trinh nay da tao ra ap luc rat 1on
cho cong tac quan ly cdp nudc tai thanh phd Can
Tho, dac biét 1a ¢ cac quan ndi thanh, noi ¢c6 mot
lwong dan cu tap trung v6i mat do cao. Ap luc nay
d3 1am boc 16 nhidu bét cap trong cong tac quan ly
cAp nudc tai day, trong d6 ndi bat 1a nhitng han ché
vé mit co ché chinh sach va sy thiéu phdi hop giita
cac bén c¢o lién quan. Chinh vi ly do trén, cac co
quan quan 1y cin ap dung cic cong nghé mai dé
nang cao hiéu qua cong tic quan 1y cap nudc tai Can
Tho.

GIS 1a hé thong thong tin c6 kha nang tich hop
céc 16p dir liéu khong gian va cé nhiéu cong cu hiru
hiéu trong viéc phan tich méi twong tac gitta cac 16p
dir liéu dé dua ra cac thong tin truc quan cho ngudi
dung. Cong tac quan Iy cAp nude do thi doi hoi phai
tich hop rat nhiéu dir liéu khong gian nhu hé théng
duodng Ong, van, bom dleu ap, nha may xu ly, nguon
nudc cap, tram quan tric... do d6 GIS 1a mot cong
cu rat phit hop cho cong tic nay (Panagopoulos et
al.,2012; Singh et al., 2017). Trong nhiing giai doan
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trude ddy, viéc ung dung GIS dé hd tro cong tac
quan 1y cAp nuée tai Can Tho ciing da duge mot sb
nha khoa hoc tai truong Pai hoc Can Tho thuc hién,
tiéu bidu c6 thé ké dén cac cong trinh cua Nguyén
Hiéu Trung va Trinh Cong Poan (2011), Truong
Chi Quang va ctv. (2013), Nguyen Hieu Trung et al.
(2014). Tuy nhién, do qué trinh d6 thi héa va dan sé
tang nhanh, cac hé thong da thyuc hién chwa dap tmg
dugc vé quy mé ciing nhu cac sb liéu chua dugc cap
nhat day du. Bai bao nay trinh bay phuong phap xay
dung co sé dir liéu (CSDL) khong gian va viéc khai
thac CSDL nay dé hd tro cho cong tac quan 1y cip
nudc tai cac quan ndi thanh Cin Tho. Khu vuc
nghién ctru 14 ba quan trung tim bao gém Ninh
Kiéu, Binh Thuy va Cai Rang.

2 PHUONG PHAP VA DU LIEU

2.1 Phwong phap nghién ciru

Phan mém ArcGIS Desktop ctia ESRI dugc g
dung dé xay dung CSDL khong gian hd tro cong tac
quan 1y cip nuéce tai cic quan ndi thanh Can Tho.
Trong nghién clru nay, giai phap xay dung CSDL
khong gian trén may don (desktop) dugc lya chon vi
quy trinh thyc hién don gian, sb luong dir liéu vira
phai, sé luong d6i twong quan 1y it va ton it kinh phi
khi trién khai trong thuc té. Quy trinh xay dung
CSDL khéng gian nay bao gébm nim giai doan
chinh: (1) thu thap cac loai dir liéu c6 lién quan, (2)
xtr 1y s6 lidu va cac loai ban do sé da thu thap, (3)
xdy dung CSDL khéng gian, (4) tao cac ban do
chuyén dé va (5) danh gia két qua va rat ra két luan.
Trong nam giai doan trén, hai giai doan (2) va (3)
dugc xem 13 quan trong nhét vi cac giai doan nay
anh hudng mot cach truc tiép dén do chinh xac va
tin cdy cua CSDL khong gian. Pinh dang ESRI
Personal Geodatabase dugc lua chon cho CSDL
khong gian nay voi cac 1y do sau: dit liéu khong gian
luu trir duoc quan hé khdng gian topology, cho phép
nhiéu dbi tuong sir dung cting mot lic, ¢ kha niang
nén dé lam giam dung lugng luu trit, ¢6 thé st dung
két hop voi phan mém Microsoft Access, tinh ning
bao mat dir li¢u cao. Toan bd quy trinh nghién ctru
chi tiét duoc thé hién trong Hinh 1.
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AN A
GIATDOAN1 lién quan cua Thanh pho Can Th

Thu thip cic loai bio cao va dir liéu c6

o

Thu thip cic loai bin d6 s6 caa cic
quin ndi 46 Thanh phé Cin The

thu thip dwoc

) Phan mém Excel
Xir Iy s6 liéu va tong hop thong tin di

Phan mém ArcGIS

Bo sung dir liéu thudc tinh, cbuye:n d6i
dinh dang va hé toa d¢ dia Iy

Thiét ké ciu tric caa CSDL:
+ Lya chon dinh dang cho CSDL.
+ Xdc dinh hé toa d6 cho CSDL.

+ Xic dinh hé thong khéa chinh va
khéa ngoai cho ciac biang trong CSDL.
+ Xay dymg cic b dir liéu (dataset).

Xir Iy dir ligu diu vao cho CSDL:

+ Hiéu chinh va bo sung thuc tinh cho
cac lop dir liéu.

+ Download va ghép cic anh \e tinh.

+ Clm\en d6i tat ca dir liéu veé hé toa
4o VN2000.

W ArcGIS

GIAI DOAN 3

Strdung cong cu Import dé clln_\'én cac lop dir da xur Iy
vao cic bo dir liéu (dataset) cua CSDL

Phan mém ArcGIS

y

Xiy dymg CSDL khong gian hoan chinh:
+ Dinh dang ESRI Personal Geodatabase (*.mdb).
+ Hé toa d6 VN2000.

) Phan mém ArcGIS

Xay dv'ng cic ban 46 chuyén dé hé trg cong tic quan ly
cAp nuéc tai cic quin néi 46 Thanh phé Cin Tho

GIAI DOANS

Pinh gia kétqua thu duvc rit ra kétluin va viét bio

cio tong két

Hinh 1: So' @6 quy trinh thyc hién chi tiét ctia nghién ciru

Dé xay dung CSDL khong gian hd tro quan ly
cAp nude cho cac quan ndi thanh Can Tho, hai hop
phin dugc st dung chi yéu la chuong trinh
ArcCatalog va cong cu Editor Toolbar cua phan
mém ArcGIS Desktop. Ngudn dit liéu chinh dé xay
dung CSDL khéng gian nay chinh 1a cac loai ban do
sO cling nhu anh vé tinh cta khu vuc nghién ciru voi
hai dang mo6 hinh dir li¢u chinh 1a vector va raster.
Céc ban d0 s va anh vé tinh nay duge chuyén doi
vé cung mot khuoén dang va hé toa do dia ly trudc
khi xtr Iy dua vao CSDL khong gian.

Trong d6, thanh phan dit liéu nén dia hinh duoc
thiét ké dua trén cdu trac chuin héa duoc dé cap
trong bao céo két qua thuc hién nhiém vu “Xay dung
bd chudn co so dir liéu phuc vu viée xdy dung ban
dd méi truong Viét Nam”, phan “Nang cip cdu tric
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co soO dit liéu Hé Thong tin Pia Iy M6i truong” cla
Cuc Béo vé Moi truong (2006).

Thanh phan dit liéu chuyén dé cip nudc duoc
thiét ké dya trén yéu cau cu thé vé chuyén mén
nghiép vu clia cic co quan quan ly tai thanh phé Can
Tho. CSDL khong gian nay dugc xay dung dua trén
dinh dang ESRI Personal Geodatabase (*.mdb) vi
dung lugng cta nd cdé xu hudng nho hon 4 GB.
Ngoai ra, véi viéc lua chon dinh dang la ESRI
Personal Geodatabase, CSDL khong gian ¢ the
dugc str dung mot cach linh hoat trén cac phan mém
GIS khéc bén canh ArcGIS Desktop.

CSDL khong gian giugc xay dung trén hé toa do
VN2000 cho thanh ph6 Can Tho véi kinh tuyén truc
duoc lya chon 1a 105°00° va mui chiéu 3 d6 (h¢ so
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diéu chinh ti 18 bién dang chiéu dai k = 0,9999) theo
quy dinh ctua Viét Nam.
2.2 Dir liéu nghién ciru

Ba loai dit li¢u chinh dugc st dung dé xay dung
CSDL khéng gian hd trg quan 1y cap nudc bao gom:
(1) béo cao va sb lidu théng ké vé cong tac quan Iy
cap nudc tai thanh phd Can Tho, (2) dir liéu ban do
s6 vung nghién ctru, (3) dit liéu anh vé tinh ving
nghién ctru. Cac bao cao duge thu thap bao gdbm: (1)
Tép ban d6 hé théng va méi truong nude khu vuc
nghién ctru, (2) Béo céo diéu tra kinh té xa hoi thudc
Du 4n phat trién thanh phé Can Tho va ting cudng
kha nang thich Gng cua d6 thi, (3) Bao cao danh gia
tac dong modi truong Dy 4n phat trién thanh phd Can
Tho va tang cuong kha nang thich ung cta do thi,
(4) Nién giam thong ké cta khu vuc nghién ctru nim
2017 (Nguyén Hiéu Trung va ctv., 2012; Ban quan
1y du 4n ODA thanh ph Can Tho, 2015; Ban quan

1 2008 77000 et %0000 rv00e sacooe. oo
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1y du an ODA thanh phd Can Tho, 2016; Cuc Théng
ké thanh phd Cén Tho, 2018). Dir liéu ban dd sb cua
khu vie nghién ctiru dugc thu thap tir nhiéu ngudn
v6i bén dinh dang chinh 1a CAD file (*.dwg),
Shapefile (*.shp), TAB file (*.tab) va ESRI Personal
Geodatabase (*.mdb), bao gdm nim loai ban db sau:
(1) ban dd hanh chinh ti 18 1:5.000, (2) ban d giao
thong ti 1& 1:5.000, (3) ban d6 dia hinh ti 1¢ 1:5.000,
(4) ban db st dung dat ti 1¢ 1:5.000, (5) ban d0 mang
ludi cAp nude ti 1é 1:10.000 ciia ba quan trung tam.
Anh vé tinh duoc st dung trong nghién ciru 1a anh
DigitalGlobe dugc thu nhan trong nam 2018 ctia khu
vuc nghién ctru dung dé bd sung thong tin cho 16p
dir lidu nén. Pay 1a mot loai anh vé tinh c6 d6 phan
giai cao duoc tai vé bang phin mém Google Earth
Pro. Dia gidi hanh chinh cua khu vuc nghién ciru
bao gdm ba quén ndi thanh Ninh Kiéu, Binh Thiy
va Cai Rang cua thanh phd Can Tho dugc thé hién
trong Hinh 2.

Y

Chu giai ban db
[ Ranh g hanh chien
, Oudng giao thdng
Song rach

0 2.000 000
i T — 0 Meters

BAN DO PJA GIO1 HANH CHINH CAC QUAN NQI D0

o

WA TR COA BA GUAN DUOC CHON LAN WG 5O w08 Tk Fed CAN T

v

ia

e ases

Hinh 2: Bin d6 khu vuce nghién ctru

3 KET QUA VA THAO LUAN
3.1 Két qué xay dyng CSDL khong gian hd
tro quan ly cap nuéc

CSDL khong gian cua khu vyc nghién ciru duoc
xay dung vai hai thanh phan chinh Ia dir li¢u nén dia
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hinh va dir liéu chuyén dé cp nudc theo ciu tric
chuan ciia Cuc Bao vé Moi truong nam 2006. So dd
khai quat ctia cau trac CSDL khong gian quan 1y cap
nuée dugce thé hién trong Hinh 3.
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DULIEU BANDONEN il

CSDL Kbéng gian hé
trg cong tic quin Iy
cap wswic Qi cic
quis ndi 46 Thanh
phé Cin The.

- Dinh &g Personal {
Geodatabase

- Hé wa & VN2000
(kinh tuyen  &pe
105°00°, méi chicu 3
&5, pa mj k= 0,9999)

N —

Y DULIEU CHUYEN DE ————»

755 dir béu
(Dataset)

HANHCHINH
(Vector Dataset, 7 kop)
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34 kop dir béu
(Feature class)

RGTINH, TINH,
RGHUYEN, HUYEN,
RGXA, XA, UYBAN

DIAHINH
(Vector Dataset, 4 ip)

DANGCAO, DOCAO,
SONGSUOI, SONGHO

MOITRUONGDAT
(Vector Dataset, 2 p)

HTSDDAT, THUADAT

COSOHATANG
(Vector Dataset, 4 p)

GTHONG, CAU_PHA,
TRUONG, COSOYTE,

DANCU NHACUA,
(Vector Dataset, 2 kip) DIEMDANCU
ANHVETINH
(Raster Dataset, inh vé
tinh DigitalGlobe)
BECHUA, DMA,
DIEMDAUNOI,
DHKHACHHANG,
DHTONG,
HOKYTHUAT,
S - MAYBOM,
UANLYCAPNUOC .
(\9«1« Dataset, 15 p) NHAMAYNUOC,
ONGCHINH,
ONGTRUYENTAIDP,
TRAMBOM,
TRUCUUHOA,
VANDIEUKHIEN,
VANHETHONG, YLOC

Hinh 3: Céu triic CSDL khong gian hd trg cho ¢ong tic quan Iy cip nwérc tai cac quin ndi thanh
Cin The

Toan bo CSDL khéng gian quan 1y cip nudc c6
mot bo dir liu raster (Raster Dataset), sau bo dir liéu
vector (Feature Dataset), chia thanh 34 16p dir li¢u
vector (Feature Class). Trong d6, bd dir li¢u chuyén
dé vé quan 1y cap nudc bao gom tat ca 15 16p dir lidu
vector: (1) bé chira, (2) khu vuc kiém soat do dém
(District Meter Area, viét tit la DMA), (3) diém dAu
nbi, (4) ddng hd khach hang, (5) dong ho tong, (6)
hé k¥ thuat, (7) may bom, (8) nha may nudc, (9) ong
chinh, (10) éng truyén tai du phong, (11) tram bom,
(12) tru ctru hoa, (13) van diéu khién, (14) van hé
thdng va (15) y loc. Co s dit liéu khong gian nay
¢6 thé duge su dung cho cac ddi twgng nhu can bd
quan 1y ciia Cong ty C6 phan Cap thoat nudc Can
Tho, can by quan ly nha nudc tai cac quan va
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phuong ciing nhu }15 trg cho cdc nha khoa hoc trong
cac nghién ctru vé hé thong cap nude cua khu vuc
nghién cuu.

3.2 Kétqua xay dung cdc ban d6 chuyén dé
hd trg quén ly cap nuéce

Nghién ctru da lap bén nhom ban db chuyén dé
chinh lién quan dén cong tic quan ly cap nudc tai
cac quén ndi thanh Can Tho:

(i) Nhom ban dd vé vi tri phan bd cac khu vuc
kiém soat do dém (DMA). Ban db trong Hinh 4 thé
hién vi tri cua 33 khu vuc kiém soat do dém tai khu
vue nghién ctru. Cac khu vuc kiém soat do dém nay
tap trung chii yéu trong dia gi6i hanh chinh Quén
Ninh Kiéu.
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Hinh 4: Bin d6 chuyén dé vi tri phan b cic khu vue kiém soat do dém

(i1) Nhom ban d6 veé vi tri cac tuyén ong cap
nude chinh. Ban do trong Hinh 5 thé hién cac tuyén
ong cap nudc chinh tai khu vuc nghién ctru véi so6

lwong 5.542 dbi twong dang duong. Céc’tuyén ong
ndy c6 duong kinh dao dong tir 25 mm dén 800 mm
(D25 dén D800).

O e e e e e Ve o e e e o e

Cha gidi ban b
— g Wyl U Oy OGO e 220
Ong chinh (Guomg kinh) ——— w0 23
£ " 0
— — e — 0
» — A e 378
—- 150 ——— 400
- " Lo
© — 0 w0
© 200 —— 800
P 2,000 4,000
DAigters

Hinh 5: Ban dd chuyén dé cac tuyén dng cip nuwée chinh

82



Tap chi Khoa hoc Truong Dai hoc Cén Tho

(iii) Nhom ban d6 vi tri lap dat dong hd nudc.
Ban d6 trong Hinh 6 thé hién vi tri lap dat cua 42
dong ho tong va 1.599 dong ho khach hang. Cac

Tap 55, 86 chuyén dé: Méi truong va Bién déi khi hdu (2019)(2): 77-84

ddng hd téng phan bd doc theo cac ‘tuyé'n‘ duong
chinh cta Quéan Ninh Kiéu, con cac dong ho khach
hang thi phan bo chu yéu tai cac khu dan cu mai.

S K% ST
AN ‘Q/sémoyn@/uPoa

S

Hinh 6: Bin dd chuyén dé vi tri lip dit dong hd nwéc

(iv) Nhom ban dd VévVi tri lip dat cac khoa van.
Ban d6 trong Hinh 7 thé hién vi tri lap dat cta 19

van hé théng va 925 van diéu khién tai khu vuc
nghién ctru.

B

"BANDO V| Y
|t

z
=

AN
\‘,
! | 7 O

Hinh 7: Ban d6 chuyén dé vi tri lip dit cac khoa van
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Céc ban dd chuyén dé duoc thiét ké theo khd
gidy Al tiéu chuan véi ti 1& tir 1:20.000 dén
1:50.000, va dugc luu trit & hai dinh dang
Workspace ArcGIS va anh s6 JPG (*.jpg) voi do
phén giai 500 DPI.

4 KET LUAN VA KIEN NGHI

Nghién ctru da xay dung dugc mdt CSDL khong
gian hd trg cho cong tic quan 1y cdp nudc tai cac
quan ndi thanh Can Tho. Ciu trac ciia CSDL phu
hop véi quy dinh cua B§ Tai nguyén va Moi truong
cling nhu yéu cu vé chuyén mén nghiép vu cia co
quan quan ly. CSDL khéng gian nay duogc xay dung
trén hé toa d0 VN2000, voi mot bo dir liéu raster,
sau bd dir liu vector, chia thanh 34 16p dir licu
vector, trong d6 c6 15 16p dir lidu chuyén dé vé cap
nude, dap ing duge yéu cau cua cong tic quan 1y
cép nudce trén dia ban khu vuc nghién ctru.

Do dugc xdy dung theo dinh dang ESRI
Personal Geodatabase, CSDL khong gian nay c6 thé
sir dung duoc ca trén cac phan mém GIS thwong mai
nhu ArcGIS ciing nhu céc phan mém GIS ma ngudn
mo thong dung hién nay nhu Quantum GIS,
MapWindow, gvSIG. CSDL khong gian nay chinh
1a co s6 khoa hoc quan trong cho viéc tng dung GIS
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