KET QUA NGHIEN CUU KH&CN

XAY DUNG BAN DO HE THONG THON TIN PHUG VU QUAN LY A TANG CAP NUG SINH HoaT
TREN BIA BAN THANH PHO BONG HOI, TINH QUANG BiNK

NGUYEN TU BUC; POAN CONG HU'U

Trung tam Cong nghé théng tin Tai nguyén va Mo6i trudng

1. Dt van dé

Thoi gian qua, tinh Quang Binh da thuc
hién trién khai nhiéu chuong trinh, dv an cho
cac nganh véi muyc dich xay dung hé thong co
s¢ dir liéu (CSDL) cac linh vuc nhu: Lam
nghiép, dat dai, thwong mai... va budc dau da
dat duoc mot sd két qua nhét dinh, phuc vu cho
cong tac quan ly cua cac nganh, dia phuong.
Trong xu hudng phat trién Gng dung cong nghé
thong tin (CNTT) vao cac linh vuc, tdi wu hoa
giai phap quan ly, viéc xay dung CSDL dang
sO mo rong trong cac nganh nham nang cao
hiéu qua quan Iy dan tronén pho bién. Véi didu
kién CSDL dugc hinh thanh kha day du, ha
téng CNTT san c6, linh vuc cép nudc sinh hoat
trén dia ban thanh phé Dong Hoi hoi du cac
diéu kién dé xay dung hé CSDL trén nén ban
dd s phuc cho cong tac quan Iy, san xuét kinh
doanh, dong thoi hudng té1 gidi quyet nhiing
ton tai, bat cap trong quan 1y cong tac cap nudc
sinh hoat trong tho1i gian qua.

Trudc yéu cau do, viéc thuc hién nghién
ctru “Xdy dung ban db quan 1y hé thong thong
tin ha téng cép nudce sinh hoat trén dia ban
thanh ph6 Dong Hoi, tinh Quang Binh” 1 phu
hop véi diéu kién phat trién hién tai cling nhu
trong twong lai cua thanh phé Pong Héi néi
riéng va tinh Quang Binh n6i chung.

2.Noi dung va phwong phap nghién ciru

2.1. Ngi dung nghién ciru

- Thyc hién danh gia diéu kién tu nhién,
thyc trang kinh té - xa hoi cua ving nghién
clru.

- Nghién ctru hién trang ha ting va cong tac

quan 1y cAp nudc sinh hoat trén dia ban thanh
ph6 Dong Héi.

- Ung dung tién ich hé thong phdn mém
thanh phan cia cong nghé GIS: Maplnfo,
Microstation...

- Thuc hién xay dung ban d6 quan 1y hé
thong ha ting cap nudc sinh hoat trén co sa tich
hop cac loai dir liéu va nén ban d6 dia chinh.

2.2. Phwong phdp nghién ciru

* Phwong phdp diéu tra thuc dia

Thuec hién di diu tra, khao sat thuc dia dé
nam duoc tong quan tinh hinh quan 1y théng
tin hé théng cip nudc sinh hoat. Pong thoi
kiém tra, dbi chiéu, chinh 1y hé toa d6 thong tin
ctia cac thanh phan quan trong cta hé thong
cép nude trén thuc té, chuén hoa dit liéu dé tao
ra ban d6 c6 do chinh xé4c cao. Theo udc tinh,
c6 khoang hon 1.400 diém vi tri toa do cac
dlem van, tram bom, bé chira, dong ho tong,
tuyen 6ng... theo ndi dung dé tai can do ngam
diém GPS va do toan dac.

* Phuwong phdp diéu tra so liéu thi cap

Diéu tra tinh hinh co ban vé diéu kién tu
nhién, kinh té - xa hoi ctia dja phuong dé c6
danh gia tong quan vé nhitng anh hudng trén
dbi v0i cong tac xay dung, quy hoach h¢ thong
ha ting cap nudc sinh hoat. To chuc thu thap
cac tai liéu, thong tin dang gidy, dang s0 ve
hién trang va quy hoach céc tuyén ong cip
nudc sinh hoat trén dia ban nghién cuu tai
Cong ty c6 phan Cap nuéc Quang Binh; thu
thap s6 lidu vé cac loai ban d6 dang dugc luu
trtr tai Trung tdm Cong nghé thong tin Tai
nguyén va Mai truong.
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* Phirong phdp ké thira, chon loc

Str dung va thira huong nhiing tai li¢u, div
li¢u da co, tir do chon loc nhiing thong tin can
thiét vé van dé nghién ciru, dya trén nhiing
thong tin sin co dé xay dung va phat trién
thanh CSDL can thiét. Mat khac, dé tai cling ké
thira nhirng thanh qua cia khoa hoc, dac biét 1a
CNTT nhu phan mém, 1ap trinh dé xur Iy va
chuén hoéa sd liu, c6 thé ké dén nhu Excel,
Maplnfo, MicroStation, ngon ngtr 1ap trinh C
Sharp, bd thu vién NetFramework,
VisualStudio...

* Phirong phép phan tich, thong ké

Do thong tin, s6 liéu hién c6 duge téng hop
tir nhiéu ngudn, tir nhiéu don vi khac nhau nén
s& co su sai khac, khong théng nhét, dic biét
murc d6 chinh xac vé dbi tuong khac nhau. Do
vay, phai thuc hién phan tich danh gid, chinh 1y
cac sai l¢éch, bién tap lai thong tin phuc vu cho
viéc nhap CSDL vao hé théng. Sau khi phan
tich, danh gia xir Iy s6 lidu trén cic phan mém
Excel, Word. .. nhom nghién ctru da dua ra két
qua phu hop, chinh xac gitra ngi nghiép va thuc
dia, phuc vu cho ndi dung nghién ctru. Cong
tac phan tich xir 1y, danh gid va bién tap dir liéu
tai liéu nay rat quan trong, day 1a ndi dung
quyét dinh dén tinh chinh x4c va thuyét phuc
ctia san pham nghién ctu.

* Phirong phép ban do

Hién nay, tai liéu co thé phuc vu cho cong
tac diéu tra ngoai nghiép vé hé thong mang
lu6i cap nude sinh hoat trén dia ban nghién
ctru chinh xac va hi¢u qua nhat 1a ban dd dia
chinh ty 1¢ 16n (1/200, 1/500, 1/1000, 1/2000).
Ban d6 dia chinh duoc do vé truc tiép c6 do sai
s6 bang milimét (mm) thé hién rd vi tri toa do
cac ddi twong trén mat dat duoc biéu thi trén
mat phang ban dd. Vi vay, viéc su dung ban dd
dia chinh cac ty I¢ lon dé diéu tra, khao sat thuc
dia céc vi tri va huéng tuyén mang luéi cip
nudce sinh hoat trén khu vuc can nghién ctru la
can thiét va hiéu qua. Tir nhung ban do sd nay,
nhom nghién ciru da chuyén doi, 1ap trinh dé

xdy dung va tich hop 1am nén cho phan mém
ban do hé thng thong tin cdp nude sinh hoat
ctia thanh ph6 Pong Héi, mang lai tinh truc
quan va hiéu qua trong trng dung.

3.Két qua nghién ciru

3.1. Xay dung co so ditliéu

*Xay dung CSDL khong gian

Yéu t6 hat nhan co ban nhat dé tao ra hinh
anh ban d6 trong CSDL khong gian 1 vi tri dia
1y ctia cac ddi twong dugc biéu dién trén ban
dd. Co so dir liéu khong gian trong hé théng
GIS bao gém hai thanh phﬁn dir liéu doc lap
nhung dir li¢u thong tin dia Iy ¢6 dac tinh lién
két thdng nhat va chit ché véi nhau d6 1a di
lidu ban d (dit liéu khong gian) va dit liéu mo
ta cic tinh chét lién quan dén dic diém va dic
trung ctia d6i twong (dit liéu thudc tinh).

Trong dé tai nghién ctru khoa hoc nay,
chung t6i str dung bd phan mém tng dung cta
tap doan INTERGRAPH la MAPPING
OFFICE dé sb hoa va bién tap cac ban do dé
cung cap CSDL khong gian cho hé thong
thong tin; str dung phan mém Microstation dé
nhap CSDL va tich hgp ban do dia chinh.

Pé xay dung CSDL ban dd, chung t6i tién
hanh phén 16p thong tin cho tit ca cac dbi
tuong dia 1y theo bang phan 16p nhom dbi
tugng cing ma s6 va cac thudc tinh xac dinh.
Co s dit liéu cac ban d6 duogc xay dung sé& bao
gdm céc nhom thong tin, cac d6i twong ban do
dugc phan thanh cac 16p thong tin va hinh
thanh cic nhom. Thudc tinh cua cac ddi tuong
dugc thiét ké theo ting 16p thong tin.

Dinh dang hinh hoc khong gian cua cac 16p
dbi twong: Khudn vién nha, dudng giao théng
rong, song sudi khép kin, ao, hd chira nudc:
Dang vung (polygon); Buong giao thong nho,
duong ong: dang duong (polyline); Van nudc,
dong ho, diém sy ¢6, diém vi pham: Dang diém
(Point).

* Xay dung CSDL thuoc tinh

Dir liéu thudc tinh 1a nhimng thong tin vé
tinh chat, dic diém riéng cua timg d6i tuong
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thong tin nudc sinh hoat ma chiing ta thé hién
trong CSDL thong tin, n6 dong vai tro chu
thich, chi dan va mo ta thong tin, dinh lugng
cho thong tin ban d6. Dit lidu thudc tinh dugc
trinh bay dudi dang cac ky tu hoac s6, hodc ky
hiéu dé mé ta cac thudc tinh cua cac thong tin
thudc vé dia 1y chiing dugc thu thap tir cac noi
dung ban dd cii, diéu tra thuc dia, cac sd liéu
didu tra co ban da c6. Hé thong thong tin ha
tang cip nudc duge mo ta qua 21 dir liéu dbi
tuong duoc hién thi cua dé tai bao gdbm: Ong
chuyén tai, dng phan phdi, dng dich vu, hd
chira nudc, nha may nude, bé chtra nudc, dai
chira nude, diém dau ndi, tram bom nudce, van
chan tuyén, van khoi thiy, van xa khi, van xa
can, van giam ap, try ciru hoa, diém lay nudc
cong cong, dong hd tong, dong hd ap luc dong
ho Iuu lugng, ddng ho chat lugng nude, dong
hé dich vu (hinh 1).
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3.2. Ban do quan Iy hé thong thong tin hg
ting cdp nwéc sinh hoat

Bén d6 quan 1y hé thong thong tin ha ting
cAp nudce sinh hoat duoc xay dung va van hanh
bang phan mém riéng biét, dam bao giao dién
dé hiéu cho nguoi sir dung va van dap ung
duoc yéu cau cho viée tro gitp ra quyét dinh
quan ly. Cac thong tin hién thi toa do, ty 16 ban
d6 dugc chi tiét hoa ky ludng, dam bao cac yéu
cau vé do chinh x4c cao cling nhu phuc vu
cong viéc cua nguodi su dung. Mat khac, dé
dam bao cong tac bao mat, nhom dé tai clingda
xay dung h¢ thong phan quyén diang nhap cho
ngudi dung (hinh 2). Viéc phan quyén sé& giup
nha quan ly an tam hon trong viéc phan cong
nhi¢m vy, tranh chong chéo, matkiém soat.

Thong tin ha ting cip nudc cua thanh phd
D@)ng Héi dugce thé hién truc quan trén nén ban
d6 dia chinh, dugc phan 16p theo timg ddi

Hinh 1: Lién két cac dit liéu thudc tinh
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HienTrang X
X Y
y
DongHos
DauNois ?Id
$ud LeaiDongHo
TheiGianDauNei TenDongHo
HienTrang DuongKinh
X Chungloai
Y NgaylLapDat
DoSauChonOng TheiGianHoatDong
TheiGianKiemDinh

HienTrang
X

Y

HoChuas BeChuas
¥ ? I
TenHoChua LoaiBe
DienTich TenBeChua
DungTich DungTich
HienTrang ChatLieu
X ThoiGianXayDung
Y HanSuDung
HienTrang
DuongOngs *
9 W Y
DuengKinh Vit
LcaiOng
ChatLieu NhaMayNuocs
ThoiGianSanXuat ? Id B

HanSuDung TenNhaMayNuec
HienTrang DienTich
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Hinh 2: Chiic ndng quan tri hé théng

% Ban d& Quan ly hé théng théng tin ha ting cép nuéc sinh hoat trén dia ban TP Ddng Héi, Tinh Quang Binh - [Phan ¢
0

Tiry chon

Quantrihéthéng Bindd Quinlyduongéng Quinlyvan Quinlynhi miaynuéec O

Chon nhém qu Quan tri ngudi dung
Quan tri nhém quyén

Quan tri phdn quyén

Tén chdc ndng:  Quan Iy déng hd

Tén chic ndng:  Quan ly dau ndi

Tén chdc ndng:  Quan ly ho chia

Tén chic ndng:

Quan Iy bé chia

Tén chic nang:  Quan ly tram bom

Tén chdc ndng:  Quan Iy nha may nudc
Tén chdc ndng:  Quan Iy van

Tén chdc ndng: Quan Iy dudng éng
Tén chuc ndng: Ban dd

v Luu phén quyén
Truy cap ] Thém mai Chinhsia [] Xéa
Truy cdp Thém mai Chinh sira Xoa

Truy cap Thém méi Chinh sia Xéa

Truy cp ] Thém maéi Chinh sira Xéa

Truy cap Thém mdi Chinh sira Xéa

Truy cép [J Thém mai Chinh sira Xéa

Truy cap Thém mdi Chinh sua Xoa

Truy cap O Thém mai Chinh sia Xéa

Truy cap Thém mai Chinh sira Xéa

Hinh 3: Cac d8i tugng hién thi trén ban dé

Titca

Toa d6: 562135.74 - 1932202.22

Tilg: 1:2500

tuwong (hinh 3). Hon nita, viéc két hop ban d6
dia chinh v&i hé théng Google Map gitip cho
viéc tim kiém, hién thi duoc d& dang hon.

Céac cong cu hé thong duoc thé hién rd
rang, bang tiéng Viét. Vi viec CSDL da duoc
cap nhat hang nghin d6i tuong thong tin ha
tang cap nudc trén dia ban thanh pho Pong
H6i, nguoi ding dé dang truy cép dé quan 1y,
cap nhat hodc chinh stta cac thong tin ddi
tuong (hinh 4).

] Théng tin chi tiét Ciclép bin 05 Phuong, Xa
- Hinh anh Tén Iop ban 05
B epch aat
& - Lép Sng di
= L6p 6ng phin pha|
4 - L6p 6ng chuyén t3i
|55) Lép van chin tuyén
<] [ ] L6p van khai thiy
4 Lop van xa khi
= Lop van xa can
= O L6p try ciru héa
(&) [ ] Lép dBu nGi
& ) LGp tram bom
=) e L6p nha miy nudc
= () Lop ho chara
52} Lép bé chira
A A
Kétluin

Trén co so nhimng két qua dat dugc tir
nhitng dé tai nghién ctru, ngoai nhitng nhan xét
danh gia chung cho diéu kién ty nhién, kinh té -
xa hoi va thyuc trang hé théng cép nudc sinh
hoat trén dia ban thanh phd Pong Héi, ching
t6i ¢6 thé rtt ra nhitng két luan co ban sau day:

Thir nhdt, dé tai da nghién ciru va thuc hién
duoc muc tiéu va hoan thanh déy du cac noi
dung d¢ ra. Trong d6 da thu thap, tong hop,
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Hinh 4: Céng cu quan ly duéng éng

12 Bin 46 Quan i hé théng théng tin ha ting cip nuec sinh heat trén dia bin TP Dng Hei, Tinh Quing Binh - [Qudn Iy dueng éng] - 6 X

Tiychn Quintribéthing Binds Quinljduongéng Quinkvan Quiohnhimiyouc Quinkjtambom Quin§béchia Quinkhochia Quinlfdiunéi Quinlydinghd w Thingtin

Theng tin dueng éng
Dueng kinh Loai Gng: Chat ey Thei gian sén xudt Han s dung:
Chigu dai: Chigy sdu tuyén: Hudng tuyén: Vitri: Xa Loc ninh v 56 lon ning cip:
Higntrang: Diém dau X: Biém dau : Diém cudi X: Diém cudn ¥:
Cach tim duong, ¢hi gior:
o Koa =~ Chinh stra H )
bt
Danh sach ducng éng
STT Leaidng Bucng kinh Chat hew Theigiansdn.. Hensudung  Hientrang Chiéudaituyén  Chitu siutuyén  Huengtuyén  Vitn Solannang cdp  Diem dau X Biém *
T TS SR S S TR
Ongdichvu 25 10mi upve 237 185m Deng Mam Xalocminh
3 Ongdichw !l Hmm upvC 207 2037 Tét 0Im 03 Dong Bac XaLlocminh 3233038
4 Ongdichv 811 10mm UPVC 2007 A7 Ta 157m 05 Déng Nam K Lec ninh 56238132 19363
5 Ongphan phdi 7678 160mm Ui 2007 237 Tét 30m 06 Bic X3 Lec ninh 562296.96 15364
6 Ongdichwud-3 Hmm upvC 207 037 Tét 0m 05 Deng Nam XaLecminh 56236451 19382
7 Ongdichwi0-d  Ymm UPVC 2007 037 Té STm 03 Déng Nam K5 Lec ninh 37 19362
5 Ongdichwi-b 0 e 207 037 Té 5 163 Déng Bic K3 Lec minh 0 562781.3 19362
9 OngPhanPhi£3-81 160mm upve 2000 2030 Tet 0m 095 Tay Bac XaLoec minh 363423.03 19357
10 OngPhan Phéi 2423 160mm upvC 2000 2030 Tét 17m 08 Tay Bac Kalecmnh 5331033 1935%
11 Qng phin phéi 7-83 0l 2000 2030 Tét flm 08 Tay Bac X§ Lec ninh 562007.79 19352
12 Ong phan phdi 82-8% ol 2000 2030 Tet 4im 048 Tay Bac X Lo ninh 36285443 19350
13 Ongphan phéi 953-80 225 upvC 2000 20 Tét ATim 02 Tay X3 Loc ninh 563208.61 19348
14 Ong phin phéi 53-34  160mm UPVC 2000 AN Té §50m 08 Déng Nam X Lg¢ ninh 19351
15 Ongdichvu2435  B3mm HDPE 215 2045 Tet 3H4m 05 Ham, Bic XaLecninh 18348,
1 Ongdichvu-67  63mm HOPE 2015 2043 Tat 2lm 3 Deng Nam XaLoc ninh 3624803 18343,
< >

phan tich, bién tap cac tai li€u, s6 lidu cua
nhiéu ngudn, nhiéu cong trinh, nhidu co s
nghién ciru khac nhau, tir 46 1an dau tién da tao
lap duoc bo CSDL day du vé hé thong cip
nudce sinh hoat trén dia ban thanh phd Pong
Héi 1am ngudn tur lidu tham khao co ban, quan
trong cho cac cong trinh nghién, cac dinh
huéng sir dung khac nhau ctia thanh phd Dong
Héinoiriéng va tinh Quang Binh noi chung.
Thir hai, d& tai d3 xay dung hé théng cip
nudc sinh hoat trén nén ban d6 dia chinh ¢4 @0
chinh x4c cao. Pong thoi hé thong hoa céc
tuyén 6ng nudc roi rac trén ban v& hoan cong
1én phan mém nham nang cao cong tac quan 1y.
Thir ba, tat ca hé thong ban dd va dir liéu
tuyén 6ng déu dugc xay dung trén h¢ toa do

VN2000 tich hop trén nén ban d6 thé gisi
Google Earth nham dam bao tinh truc quan,
than thién.

Thit tir, phin mém quan tri hé thdng CSDL
hé thdng cap nude sinh hoat cua thanh phd
Pong Héi, tinh Quang Binh dugc xay dung
voi tinh chit 1a mot hé thong dap ing duoc
yéu cau cip nhat, van hanh va cung cap kha
nang khai thac thong tin tir CSDL s¢€ la cong
cudic luc cho viée xay dung cac CSDL tuong
tuy vé nhitng linh vuc khac nhau cia tinh
Quang Binh.

Thir ndm, phan mém sé& tich hop thém nén
Google Earth mang lai cdm nhan truc quan,
thuce té cho ngudi st dung. Pam bao viéc khai
thac, cap nhat va chinh Iy CSDL thuan ti¢n m
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