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UNG DUNG GIS QUAN LY CAP NUGC KHU VUCNOQI O
THANH PHO CAN THO

Nguyén Hiéu Trung', Trinh Céng @odn2
'Khoa Méi Trwong va Tai Nguyén Thién Nhién — Pai Hoc Can Tho
’Céng ty Trdach nhiém Hitu han Cdp thodt nueée Can Tho

Abstract: Maps of the water supply network are key documents in water supply management.
However, in recent times, these maps were developed and managed by manual methods
results many difficulties in the management, operation, maintenance, and planning of the
water supply systems. Thus, the application of GIS for water supply management is essential.
The application of GIS in the management of water supply has actually been implemented in
many countries around the world but in a few provinces in Vietnam. Based on system analysis
methods combined with ground survey, this study has developed a geographic information
system for the management of water supply. The system has the following functions.(i)
Updating of the water supply spatial and thematic information; (ii) Developing a databases on
water supply networks, (iii) Generating a data queries interface for water supply management;
(iv)Creating thematic maps of the water supply network, current and planned plant’s water
supply areas.
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1. TONG QUAN
1.1. Pit van dé

Ngay nay, cong nghé thong tin dang phat trién manh mé va tham nhap sau vao hau hét
cac nganh khoa hoc, cac hoat dong thuc tién va quan ly, ddc biét 1a sy ra doi va phat trién cua
GIS. Pay 1a mot nganh cong nghé méi, hién dai duoc tng dung trong nhiéu nganh, nhiéu linh
vuc ¢ khip noi trén thé giéi nham hién dai hoa cong tac quan 1y, xtr 1y, phén tich, quy hoach
va tang cuong nang luc cong tic cho ngudi quan Iy cho phép ching ta luu trit, thé hién va
thue hién hang loat cac phép phan tich phtrc tap mdt cach nhanh chong, chinh xéc.

Céc cong ty cip thoat nudc c6 mot luong 16n tai san ludn can phai theo ddi va quan ly,
bao dudng va véan hanh lién tuc. Trong cong tac nay thi ban d6 hién trang mang ludi cAp nudc
1a tai li¢u chuyén nganh rit quan trong va can thiét. Trong thoi gian vira qua, hé thong ban do
mang ludi cap nudc duge xay dung chi yeu bang phuong phap thi cong trén gidy hodc theo
ghi chép cta timg nguoi do d6 gip rat nhiéu khé khin trong cong tac ‘quan ly cling nhu van
hanh bao dudng thuong xuyén. Mac khac, trong cong tac quan ly cip nudc, cac thong tin
thuong phai duge cép nhét thuong xuyén va voi khéi lugng 16n. Hon nita, viée tong hop s6
liéu de theo do1, quan ly thuong mat thoi gian do phai téng hop tir nhiéu nguon Dac biét,
yéu t6 khong gian ctia s6 lidu rat quan trong vi da s6 ddy 1a cac cong trinh ngam va c6 lich sir
st dung trén chuc nam, hon thé nita n6 con chira nhiéu thong tin. GIS, v6i kha ning manh
vé phan tich, quan ly dir liéu khong gian, rat phu hop trong cong tac nay. Do d6 viéc tng
dung GIS quéan 1y cép nudc 1a hét sic can thiét.

1.2. Muc tiéu tong quat

Xay dung mot hé thong thong tin dia Iy phuc vu cong tac quan 1y cép nudc.
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1.3. Muc tiéu cu thé

Cap nhat hién trang hé thong mang ludi cap thoat nudc. Trong do 6 luu trir cac dir
liéu thudce tinh vé€ dudng 6ng cap nude, nha may nudce, chi nhanh cap nudc, cac thiét
bi lién quan dén mang ludi cp nude, cong thoat nude, cira xa, hd ga, cac thiét bi lién
quan dén hé thong thoat nudc.

Hién thi ban dd mang ludi cép thoat.

Tao cic ban dd chuyén dé va két qua thong ké vé mang ludi cap thoat nude va co thé
tong hop thong tin mdt cach nhanh chéng, chinh xac, kip thoi.

Quan 1y hd so dir liéu lién quan dén hé théng cdp thoat nudc, cho phép luu trit, cap
nhat va tim ki€ém, truy xuat s6 liéu mot cach dé dang.

Gitip cho cong tac bao céo, quan 1y, van hanh bao dudng, thiét ké quy hoach cp nuéc
mot cach tién loi va nhanh chong.

1.4. Noi dung thuc hién

Thu thip ban d0 hanh chinh, ban d dia chinh (ban db thira) cua Thanh phd Can Tho
nham tao ban do nén.

Thu thap céc s6 liéu vé hé thdng cap thoat nude.

Thiét ké so d6 tong quan, chi tiét cho hé thong quan 1y mang ludi cap thoat nudc.
Thiét ké ciu tric dit liéu cho cac 16p ban do.

Nhap sb licu Vé‘hién trang h¢ théng gfip thoat nude. Khi can thiét phai v& thém d6i
tuong cho ban d6 nén va kiém tra lai bang may GPS

Thjét ké va thiét 1ap cac cong cu dé truy xuit cac dir liéu, thong tin lién quan dén hé
thong.

2. PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1. Phuong tién nghién ciru

May anh ghi lai hinh anh ding dé dua vao thong tin thudc tinh ciia hé thong
May vi tinh
Ngudn s6 lidu vé ban d6 hién trang Thanh phé Can Tho

Nguon so licu vé hién trang mang ludi cap thodt nudc, nha may nude, chi nhanh cap
nudc, nha may xu ly nudc thai, khach hang su dung nude

Phan mém Maplnfo,

2.2. Phwong phap nghién ciru
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Str dung phuong phap phén tich hé thong nl}ém 1ap so d6 hé thong thé hién céc tién
trinh, co s¢ dir liu va dong dir liéu cho h¢ thong

Thiét ké co so dir liéu cho hé théng. St dung phuong phap xay dung hé thong co so
dir liéu lién két nham xay dung co s dit liéu cho hé théng

Thu thap ban d6 hanh chanh cua Thanh phé Can Tho, chuyén ban db dia chinh (ban do
thira) tir dinh dang dir li¢u AutoCad sang dinh dang dir li¢u Mapinfo dé tao ban do nén.
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e Thu thip va nhap céc s6 liéu vé hé thong cip nudc vao hé thong quan Iy:

o bDiéu tra, phong vén, t6 chtrc thao luan nhom cac can bo quan ly cua tung chi
nhanh cip nudce, xi nghiép thoat nude va cua Cong ty vé cong tac quan 1y cip
thoat nudec.

O Thu thap cac ban dd vé hién trang h¢ théng cép thoat nudc thong qua
cac hd so quyet toan cong trinh. Cu thé nhu h¢ thong dudng Ong, hé thong van,
hé thong tru ctru hda, cira x4, ...

0 Thu thap thong tin truc tiép ngoai hién trudng, chup anh tu lidu vi tri cac van,
cac nha may nudc, clra xa, ...

0 Thu thap so li€u veé céac chi ti€u chat lugng nudce thd, nudc phat ra mang, cong
suat thiét ké cua cac nha may nudc.

0 Diéu tra thu thap s lidu ciia hon 18.300 ho khach hang sir dung nudc: vi tri
nha trén ban do, thong tin cd nhan, thong tin vé dong ho nude, hop dong st
dung nude, gia nudce. ..

0 Diéu tra hé thdng thoat nudc ciia cac hém nhu ching loai va hudéng thoat
0 Do dac ép luc nudce, lugng Cl, du, d6 duc tai nha hd str dung nudce.

e Thiét ké cac cong cu lam vige can thiét cho hé théng. Truy xuét cac dir liéu, thong tin
lién quan dén hé thong.

3. KET QUA VA THAO LUAN
3.1. Xay dung co s& dir li€u

Dé tai da xay dung dugc mot hé thdng thong tin dia 1y phuc vu cong tac quan ly cp
thoat nudc khu vuc ndi 6 Thanh pho Can Tho. Cap nhat, so hoa va xay dung co sé dir licu
hién trang hé thong mang ludi cap thoat nudc, trong do ¢6 luu trit cac dir liu thudc tinh.

Hé théng thong tin dia 1y phuc vu cho cong tac quan Iy cip nudc gom: dudng 6ng cap
nudc, van, try cru hoa, nha may nudc hién tai, nha may nudc quy hoach, 13 16p chat luong
nudc sach, 14 16p chat lwong nude thd, ving cap nude ciia nha may nudc, tram cip nudc
nong thon, chi nhanh cap nudc, ddong hd nudce cua khach hang, ap luc nude ngoai mang ludi,
noéng d6 Cl, du va do duc trong nudc sach ngoai mang ludi, xa phuong, duong 19. Ngoai ra
con co 11 16p thong tin lién quan dén chi nhanh cip nuéc: tong sé khach hang, tong sé éng
bé, s6 ong bé (nh6 hon 60 mm, 60 mm, 100 mm, 150 mm, 200 mm, 250 mm), san lugng nudc
(phat ra, chuan thu, that thoat), ty 1& nudc that thoat.

Hé thong thong tin dia Iy phuc vu cho cong tac quan 1y thoat nudc gom cac co so dit
li€u nhu: hé théng céng thoat nudc, hd ga, cua xa thoat nudc, h¢ théng céng bao thoat nudc,
hé théng tram bom nudc thai, nha may xtr Iy nude thai hién tai va quy hoach, hé théng thoat
nudc cua cac hém, duong ngap do mua.

Hon thé nita, ban d6 hanh chinh Thanh phé Can Tho, ban d6 dia chinh khu vuc ndi 6
Thanh phd Can Tho ciing dugc xay dung.

Hién trang dudng 6ng cap nudc cac thiét bi lién quan thé hién cu thé ¢ hinh 1. Hon thé
nira, cac két qua cap nhat va tim kiém dugc trong Mapinfo chiing ta c6 thé dé dang chuyén
sang Google Earth ma van gitr nguyén dugc thong tin thudc tinh cua ching (mdi mau thé hién
mot dudng kinh cua éng cip nudc), cu thé & hinh 2.
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Hinh 2. Két qua dwoc chuyén sang Google Earth

Mot tng dung thiét thuc khac cta hé théng 13 co thé dung chirc nang Hotlink dé cap
nhat hinh anh vi tri cac thiét bj dé d& cho cong tac quan 1y, khi can tim vi tri chinh xé4c thi dwa
vao hinh anh c6 thé tim lai mét cach dé dang, tiét kiém duoc thoi gian va nhan lyc. Cu thé
hinh dnh cap nhat vi tri van & hinh 3, khi vi tri van nay bi lép di do nang cép 10 hay bi lan
chiém 1o gi61 thi dya vao hinh anh ta cé thé tim lai dugc dé dang.
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Hinh 3. Hinh anh vi tri van khéng ché ong cap nuéce

270



HOI THAO UNG DUNG GIS TOAN QUOC 2011

Céc 16p thong tin lién quan dén chi nhanh cdp nudc va nha may nude ciing c6 nhimng
chirc nang tuong ty nhu trén. Hinh 4 thé hién ba 16p cdng thoat nudc, hd ga, cira xa thoat
nuéc duoc cap nhat trong hé théng. Hudng mili tén 1a hudng chay cia cac cong thoat nudc,
timg mau khac nhau thé hién dudng kinh cng khac nhau Nhiing hinh vuéng 1a nhiing h6 ga
va hinh tron 1a c4c cura xa thoat nudce.

e

#ﬂm‘]ﬁ

Hinh 4. Cong thoat nudc, ho ga va cira xa

3.2. Céc cong cu lam viéc ctia hé thong

Phan mém Mapinfo tuy rat tién dung va pho bién nhung trong cac cong ty cip nudc co
rat it nguol blet su dung phan mém nay. Dé thuén tién cho viéc tim kiém thong tin, nguoi viét
ding phan mén Mapbasic dé thiét ké cac cong cu tim kiém thong tin bang tiéng Viét c6 dau.
B cong cu tim kiém gom 3 phan chinh, hinh 5:

Coing thodt aurde
H# thdug cong bao

Kich hing st dyag e A chi abiub.c8p.. | Mo 1ok ofp avde v abh my avde

Clra x4 thodr nirde ) Timahi khach hing sir dung nirde Puring Gng, cdp mrde
Vi i dbug b mde He thong van
Thong tin d’ong M mm: Try etfu hod

Théng Illl chi nhxin.h cfip nrde

Nha peiy mudie
Chat hrgng mrde nha mdy

Hinh 5. Giao dién lam viéc cua hé tho”'ng fim kiém thong tin

* Mang ludi cip nudc va nha may nudc, trong phan nay s& giiip chung ta tim kiém va truy
xuét thong tin ¢6 lién quan dén: hé thong mang ludi duong ong cap nudc; hé thong van
va try ctru hoa; thong tin nha may nudc, chat lugng nudc phat ra ciing nhu chét lugng
nude dau vao dé xtr Iy thanh nude cap

e Tram cap nudc nong thon va hé thong thoat nudce gitp chiing ta tim kiém céc thong tin
c6 lién quan dén: tram cap nudc nong thon, hé thong cong thoat nudce, cong bao thoat
nudc, cura xa thoat nudc.
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e Khéach hang sir dung nudc va chi nhanh cip nude s& cho chung ta biét cac thong tin lién
quan dén chi nhanh cap nudc, lugng khach hang, thong tin khach hang st dung.

Mot thi du cu thé: cac cong ty cip nudc quan 1y khach hang théng qua sé danh b (mdi
khach hang c6 mot danh bo), khi can truy xuat théng tin va khach hang d6, nguoi quan 1y chi
can nhdp danh bg, hé théng s€ tu dong truy Xuét thong tin cua khach hang va tim vi tri nha
ctia khach hang trén ban d6 Mapinfo va Google Earth (hinh 6). Rt 1a nhanh chong va tién loi.

Nhap thong tin can tim

Nhép danh bé khéch hing

3.3. Ban chuyén dé
Bin do chit lwong nuwdc

Twr céc vi tri do d§ duc ciia mang ludi, dua vao Mapinfo ta vé€ dugc ban dd chuyén dé do
duc nudc cua mang. Tu d6 ta c6 thé danh gia dugc chat lugng nudce tai nhitng vi tri khong
quan trac.

Hinh 7. Ban dé do duc cia mang luoi

Bin do dp lwc nwde

Tuwong ty nhu d¢ duc, ta dé dang vé dugc ban dd ap luc nude. Qua ban dd ta biét duoc
cac khu vuc c6 ap luc nude yeu tir d6 dua ra cac bién phap xir 1y d€ cai thién ap luc nudc cho
nguoi st dung.

272



HOI THAO UNG DUNG GIS TOAN QUOC 2011

Hinh 8. Ban do ap lyc nuoc ngoai mang luoi

4. KET LUAN VA KIEN NGHI
4.1. Két luan

Viéc ing dung GIS da gop phan tin hoc hoa trong cong tac quan ly cac cong trinh ha
tang ky thuat noi chung va cap thoat nude noi riéng. Vé mic 1y thuyét, nghién ctru bude dau
da tiép can cong ngh¢ GIS va xay dung mot h¢ thong thong tin phuc vu cho cong tac quan ly
mang ludi cip thoat nude. VE mat thuce tién, dé tai da khang dinh dugc kha nang mg dung
GIS trong cong tac quan ly mang ludi cip thoat nudc 1a hiéu qua va can thiét.

Dé tai da xay dung duoc mot hé thong thong tin dia Iy phuc vu cong tac quan ly cap
thoat nudc khu vyc néi 6 Thanh phd Can Tho, cép nhat, sé héa va xdy dung co s¢ di lidu
hi¢n trang h¢ thong mang ludi cap nudc. Song song voi cong tac xdy dung hé thong co so dir
lidu, dé tai da thiét ké cac cong cy tim kiém va truy xuat thong tin mang ludi cap thoat nude
bang Tiéng Viét co dau rat tién it va ing dung thuc té cao cho ngudi st dung. Bén canh cac
cong cu tim kiém va truy xuét thong tin bang Tiéng Viét, dé tai con thuc hién dugc cac cong
cu khac: hlen thi ban d6 mang lui cap thoat nudc, tao cac ban d6 chuyén dé vé mang ludi
duong dng cap thoat nudc va cac thiét bi co lién quan.

4.2. Kién nghi

e Mapbasic 14 phan mém l4p trinh twong d6i dé nhung giao dién thi kha don gian va con
han ché trong viéc str dung Tiéng Viét c6 diu (chi dung dugc bang mad TCVN3 (ABC)
v6i phan mém hd tro 1a Vietkey 2000) nén chua co tinh thu hut cao dbi voi nguoi sir
dung do d6 can 1ap trinh bang nhimg phan mém khac c6 tinh ning tét hon.

e D¢ tai khong nhing ap dung c6 hi€u qua thuc tlen cao cho CT TNHH Cap thoat nudc
Can Tho ma con c6 thé ap dung cho cac cong ty cip nudc khac.

e Mit du dé tai da tao ra rat nhiéu cong cu truy xudt va tim kiém thong tin bang Tiéng
Viét mot cach co6 hiéu qua giup ich rat nhiéu cho cong tac quan ly mang luéi cap nude
nhung van con c6 rat nhiéu tiém ning phat trién tiy thudc vao nhu cau thuc té va mong
muon cua ngudi quan ly.

e Hién tai dé tai chi s dung cho tirng may tinh ctia ngudi str dung. Trong tuong lai ¢6 thé
nghién ctru ing dung nodi mang internet dé ti€n chia s¢ dir li¢u cling nhu tién loi cho
cong tac quan ly cua cac don vi truc thude cong ty cap nudce lai véi nhau.
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eDé tai chi tip chung vao quan 1y mang ludi cip thoat nudc. Trong xu thé phét trién
chung, can nghién ctru dua thém céac cong trinh ha tang k¥ thuat vao h¢ thong.
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