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TOM TAT

Trong nhitng nam gan day, viéc xay dung va tich hop co sé dit liéu khong gian quan ly hé thong cong trinh
thity loi duoc Nha nuéc quan tAm va khuyén khich thuc hién. Viéc xay dung va tich hop nay gitup cac co
quan quan ly nha nuéc tich hop va quan ly tdng hop hiéu qua huéng dén cong nghé sé. Tinh Tay Ninh da
trién khai dé 4n quan ly cong trinh thiy loi trén giao dién WebGIS, duoc xem nhu hé thong thong tin dia ly
duoc phan b6 qua moi truong mang may tinh dé tich hop, phan phoi va truyén tai thong tin dia Iy truc tuyén
trén Internet. Cu thé, nghién ctru nay trinh bay két qua dé 4n quan ly téng hop khoang 1.800 tuyén kénh va
khoang 8.000 cong trinh khac nhu cong, ho chita, tram bom trén dia ban tinh Tay Ninh, tich hop WebGIS
nham quan ly va leu trix dir liu, ma truéc dé van duoc tong hop theo phuong thic phd thong va truyén
thong (luu trix ban gidy, ban cing hodc thong qua phan mém Excel, AutoCAD). WebGIS 1a cong nghé con
tuong d6i moi & Viet Nam nhung dén nay da c6 nhiéu ca nhan, t6 chic tim hiéu va tng dung né trong cac
linh vuc hanh chinh, kinh té, van héa - xa héi khac nhau. Két qua xay dung phan mém WebGIS da thé hien

viéc luu gitr dix liu, xem dit liéu dang khong gian, va trich xuat dir lieu lién quan dén thuy loi.

Tt khoa: T4y Ninh, thiy loi, dit liéu, cong trinh, hé thong, WebGIS.

1. DAT VAN BE

Theo thong ké ctia Cong ty Khai thac Cong trinh
thity loi, tinh Tay Ninh hién c6 trén 1.800 tuyén kénh
va khoang 8.000 cong trinh khéc, nhu cong, hé chia,
tram bom trong mot hé thong ma cac loai cong trinh
nay co6 tac dong lién quan chat ché véi nhau. Tuy
nhién, viéc quan ly dit liéu vé thong s6 va nhiém vu
ctia hé thong cong trinh da phan duoc thuc hién theo
phuong thic phé thong, truyén thong nhu leu trie
ban gidy, ban ctmg hodc thong qua phan mém Excel,
Autocad. Viéc leu trix truyén théng kho khan trong
viéc tra ctu, truy xuat thong tin tai liéu, cap nhat
thong tin va tinh truc quan thap, kho khan trong viéc
quan ly hée thong cong trinh thay loi ctia cac co quan
ban nganh chtc niang c6 lién quan. Diéu ndy lam
cham kha ning ho tro ra quyét dinh vé quan ly van
hanh, duy tu stta chita cong trinh thuy loi dan dén sy
thiéu chinh xé4c va gy ton kém vé mat kinh té.

Viéc xay dung phan mém co sé dit lieu WebGIS
sé giup cho cac don vi quan ly c6 thé luu gii dir liéu
lien quan dén thuy loi, khong nhimg vay hé thong
WebGIS con gitp cho don vi quan ly c6 thé xem
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cling nhu trich xuét cac dir liéu ra mot cach nhanh
nhat. Do d6, muc tiéu ctia nghién cttu nay la:

(1) Diéu tra, khao sat, thu thap cac thong tin ctia
hé thong cong trinh thiy loi trén dia ban tinh nham
xay dung co s¢ dir lieu (CSDL) vé khai thac, van
hanh, quan ly va bao vé hé thong cong trinh thay loi
tinh T4y Ninh;

(2) Xay dung he thong quan ly thong tin khong
gian, hé thong cong trinh thiy loi gitp cho cac don vi
quan ly nha nudc cac cdp, don vi quan ly, van hanh
nam bat day da thong tin vé co so dir liéu, tao lién két
chit ché trong cong tac van hanh cong trinh phuc vu
san xuat;

(3) Xay dung hé thong quan ly thong tin khong
gian, hé thong cong trinh thay loi gitp cho cac don vi
quan ly nha nudc cac cdp, don vi quan ly, van hanh
nam bat day da thong tin vé co s& dir liéu, tao lién két
chit ché trong cong tac van hanh cong trinh phuc vu
san xuat;

(4) Nang cao nang luc tmg dung cong nghé
thong tin trong quan Iy van hanh hé thong cong trinh
thity loi & cap tinh.

2. PHUONG PHAP NGHIEN CUU

2.1. D4anh gia thuc trang vé céng tic quan ly
coOng trinh thiy loi trén dia ban tinh T4y Ninh
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bia diém diéu tra: Cac don vi c6 liéen quan dén
cong tac quan ly cong trinh thay loi (Chi cuc Thay
loi, Cong ty TNHH MTV Khai thac Cong trinh thay
loi tinh, Céng ty TNHH MTV Khai thac Cong trinh
thay loi Dau Tiéng - Phudc Hoa,...).

Cach thuc diéu tra: Lam viéc véi cac don vi lién
quan, trao déi va dé nghi cung cap s6 liéu vé quan ly
cong trinh thay loi.

B4o c4o thuc trang vian dé can nghién ctu: St
dung phuong phap théng ké, phuong phap ké thira
va phuong phap chuyén gia dé danh gia tinh hinh
hién trang vé van dé can nghién ctru.

2.2. Xay dung bd co s dit lieu vé cong trinh thity
loi

Trén co s& dir lieu lien quan dén thay loi nhu cac
cong van, nghi dinh, chién lugc, cac tieu chuin, quy
pham va cac b4o céo lién quan dén thuy loi, cac cong
trinh thiay loi hién trang cting nhu cong trinh quy

Nhom nghién ctu da ap dung hé quan tri co s&
dit liéu Postgre SQL dé thuc hién trong nghién ctu
nay.

Hé quan tri Postgre SQL:

- Hé quan tri CSDL: St dung postgres. La
ORDBMS (Object-Relational Database Management
System) hé quan tri co so dit lieu quan hé héd tro
huéng doi tuong. PostgreSQL phat trién trén
Postgres phién ban 4.2 ctia nganh may tinh Truong
Dai hoc Berkeley My.

- bay da chtc niang ctia Database Server
(Procedure, Trigger, Rule, Transaction, Security).

- Ho tro ngon ngir tha tuc (procedure language).

- Ho tro tot Geographical Data.

- Chay tot trén LINUX, UNIX, Windows.

-Paxitly (multiprocessing).

- H6 tro quan tri CSDL GIS theo mo6 hinh quan

hoach va cac khu tuéi huong loi. he.
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Hinh 1. Co s& dit lieu cong trinh thiy loi

2.3. Xay dyng phan mém WebGIS quan ly cong
trinh thay loi

WebGIS Ia he thong thong tin dia ly duoc phan
bo thong qua hé thong mang may tinh phuc vu cho
viéc thong nhat, phd bién, giao tiép véi cac thong tin
dialy.
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Nhitng vu diém ndi bat ctia WebGIS la:

Ho tro chia sé thong tin dia Iy mot cach rong rai.
Dit lieu duoc hién thi gdm nhiéu 16p thong tin nhu: vi
tri, vung, dién tich, hinh anh 3D, anh vé tinh, video,
thong tin mo ta déi tuong,...
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Hinh 2. Cac buéc xay dung WebGIS
Nguoi st dung co thé truy cap dén cac tng dung
GIS ma khong can st dung phan mém, chi can két
noi Internet voi may tinh hoic Smartphone. Déi voi
nhitng nguoi dung it c6 kinh nghiém vé GIS, viéc st
dung WebGIS sé dé dang hon so voi sit dung cac
phan mém GIS khac.

bai voi nhitng nha quan ly, WebGIS cho phép
truy cap, xem xét tinh hinh c6 tinh thoi s, rat thuan
tién, trich xuat bao cdo, tra cttu cac van ban phap luat
mot cach nhanh chéng.

»  PostgreSQL la mot hé quan tri co s& dit lieu
duoc viét theo huéng ma nguon mé dam bao tinh
toan ven dix liéu.

« Geoserver 1a ma nguon mé giup ldy dir lieu
dia ly duoc luu trit trong PostgreSQL thong qua cong
PostGis.

«  PostGIS dugc phat trién nhu mot du 4an
nghién ctru cong nghé CSDL khong gian. PostGIS ho
tro doi tuong dia Iy cho CSDL déi tuong quan hé
PostgreSQL. PostGIS “kich hoat kha niang khong
gian” cho PostgreSQL, cho phép PostgreSQL sir
dung nhu mot CSDL khong gian phu trg cho cac hé
théng thong tin dia ly (GIS).

<> Cac budc xiy dung WebGIS

Buoc 1. Xay dung bo co s& dit liéu cong trinh
thuy loi GIS (CSDL Gis).

Bude 2. Anh xa CSDL GIS vao hé quan tri CSDL
PostgreSQL thong qua céng PostGIS.

Buoc 3. CSDL GIS duoc load tryc tiép lén
Geoserver thong qua dich vu Shapefile service cta
Geoserver.
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Buoc 4. CSDL duoc luwu triv dusi dang bang
(table) trong hé quan tri CSDL PostgrSQL duoc load
vao Geoserver thong qua cdng két noi PostGis.

Buoc 5. St dung ngon ngi 1ap trinh PHP dé lay
cac dit lieu thuoc tinh duoc luu trit trong hé quan tri
CSDL Postgresql thong qua cac ham PostGis
(Functions) hién thi lén WebGIS.

Buoc 6. st dung cac ham Javascript dé lay dix
lieu khong gian (ban dd) tir Geoserver thong qua cac
dich ban d6 WMS, WES, WTS,WCS va hién thi lén
WebGIS.

Buéc 7. Xay dung trang WebGIS sit dung cac
ngon ngt lap trinh HTML, CSS, Javascript, PHP.

Budc 8. Stt dung EDP Apache lam WebServer dé
public WebGIS cho client (nguoi st dung cudi) st
dung.

8. KET QUA NGHIEN CUU

3.1. b4anh gi4 thuc trang vé& cong tic quan ly
cong trinh thity loi trén dia ban tinh T4y Ninh

Hién nay trén dia ban tinh Tay Ninh c6 2 don vi
quan ly cong trinh thuy loi: Cong ty TNHH Mot
thanh vién Khai thac thiy loi Tay Ninh va UBND cac
huyén, thi xa.

- He thong cong trinh thiy loi Cong ty quan
ly:

+ 01 hé chita nuéc Tha La c6 dung tich 27,43
triéu m3; c6 10 tram bom dién (trong d6 cé 8 tram
bom phia Tay song Vam Co, 01 tram bom xa Phan
thuoc huyén Duong Minh Chau, 01 tram bom kénh
N2 thuoc huyén Tan Bién).

+ 1.677 tuyén keénh tuéi cac cap, téng chiéu dai la
1.582,3 km. Trong d6 da kién c6 hoéa 1.087 km, dat
68,62% va 8.931 cong trinh trén kénh.

+ 214 tuyén kénh tiéu, téng s6 chiéu dai: 535.102
m, trong do:

+ Ngoai ra c6 26 tuyén rach, sudi voi chiéu dai
82.845 m.

- Uy ban nhan dan cac huyén, thanh phé quan
ly:

+ Uy ban nhan dan cép huyeén, cdp xa quan ly
269 tuyén, trong do: 150 tuyén kenh tiéu, chiéu dai
275,854 km, 119 tuyén rach, sudi, chiéu dai 520,068
km.
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3.2. San phidm phin mém WebGIS quan Iy cong

trinh thay loi
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Hinh 3. San phdm WebGIS
% Phan hé quan tri: Chtc niang 1a phan quyén
stt dung cting nhu kiém soat duoc nguoi st dung
WebGIS.
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Hinh 4. Quéan tri hé théng CSDL
% Ban do6 cong trinh: Thé hién cac 16p ban dé
dang khong gian cing nhu c6 cac chic nang nhw
chinh stra, thém bé6t hé thong cong trinh thiy loi.
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Hinh 5. Ban dé cong trinh
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Lop ban dé duoc thiét ké gom cac phan chinh:
cac cong cu, chitc nang va cay dit liéu ban do.

Céc cong cu: xem toan man, di chuyén ban do,
phong to, thu nhd, do khoang cach, do dién tich.

Cédc chitc nang: Tao moi doi twong, thong ke,
chinh stra,...

Cay dir liéu ban do: Ban do chuyén dé: dir lieu
cong trinh thay loi hién trang, dit liéu cong trinh
thity loi quy hoach. Ban do tich hop: Google Satellite,
Google Hybrid, Google Streets.

% Quan ly khai thac cong trinh: Phan nay giup
cac co quan quan ly ciing nhu nguoi xem c6 thé trich
xudt thong tin chi tiét cta ting loai cong trinh mot
cach nhanh va dé dang.

C A ibrebaret - teB o090

HE THONG QUAN LY, KHAI THAC CONG TRINSH THUY LOT

¥ O & ®

oo e i M vt

R T ® o 8 +

Hinh 6. Quan ly khai thic cong trinh
% Dit liéu chung: Phan nay luu trit cac van ban
ciing nhu cac bao cdo c6 lien quan dén thuy loi tee
trung uong dén dia phuong, gitip cho co quan don vi
quan ly vé mat van ban hanh chinh mot cach thuan
tién va nhanh gon.
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Hinh 7. Dit liéu chung
4. KET LUAN

Viéc thuc hién noi dung “Xay dung, tich hop co
so dit lieu khong gian hé thong cong trinh thiy loi
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trén dia ban tinh Tay Ninh” 1a can thiét, dac biét gitp
co quan quan Iy nha nuéc c6 tim nhin bao quat, tong
thé vé hién trang cac cong trinh thdy loi ciing nhw
cac cong trinh quy hoach trén dia ban tinh Tay Ninh.

Tinh moi, doc dao, sang tao ctia dé tai 1a dua
toan bo dir lieu he thong cong trinh thiy loi lén nén
GIS va WebGis dé quan ly cap nhat, thay vi quan ly
bang phan mém Autocad, hay ban d6 gidy nhu truéc
day. Khi cong trinh thay loi duoc s6 héa len GIS va
WebGis thi cong trinh c6 thé chia duoc rat nhiéu
thong tin vé cong trinh theo timg truong dit lieu duoc
luru trit trong bang dit liéu cta lop cong trinh, diéu
nay véi phan mém Autocad truoc day rat han ché.

Viéc truy xudt, hd tro 1ap bao c4o nhanh giap
cho cac don vi quan ly vé mat van ban hanh chinh
mot cach thuan tién va nhanh gon.

Noi dung “Xay dung, tich hop co s& dir liéu
khong gian hé thong cong trinh thiy loi trén dia ban
tinh Tay Ninh” da dugc thuc hién trong nidm 2019-
2020. Trong qua trinh thuc hién, noéi dung da thuc
hién nhu sau:

- Ra soat, cap nhat tinh hinh hién trang cac cong
trinh thay loi tai cac huyén, thanh phé, cap nhat co
s& di liéu hién trang cic cong trinh thiy lgi cling
nhu cap nhat tinh hinh cac khu tuéi huong loi tu
cong trinh thay loi.

- Xay dung bo CSDL cong trinh thay loi (vi tri
coéng trinh, quy mé cong trinh, hién trang céng
trinh,...) phuc vu coéng tac quan ly duoc thé hién trén
giao dien WebGIS dé sit dung cho co quan quan ly.
Gitp cho co quan quan ly, diéu hanh, chi dao cac noi
dung cong viéc lién quan dén thiy loi, nong nghiép
mot cach bao dam kip thoi, hiéu qua.

- Thoéng qua WebGIS gidp tra cttu thong tin
cac cong trinh hién trang nhu tén, vi tri, quy mo,
nhiém vu.

- Thong qua WebGIS gidp tra ctu thong tin
cac cong trinh quy hoach nhu tén, vi tri, quy mo,
nhiém vu.

- Trén giao dién WebGIS con gitp cap nhat
hay trich xuat cac van ban phap luat ctia Nha nuoc
lien quan dén van dé thay loi nhu Luat Thay loi, cac
quyét dinh phe duyét ctia tinh lién quan dén thay loi.

- Tren giao dién WebGIS con giup dé dang
trich xuat ciing nhu cap nhat cac loai bao cdo nhu
bao cao thang, quy, nam.
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WebGIS la mot trong nhitng céng cu c6 hiéu qua
cao da va dang duoc st dung rong rai trong xa hoi
hién nay, déi v6i nhitng nha quan ly, WebGIS cho
phép truy cap, xem xét, trich xut bao cdo, tra ctru
mot cach nhanh chéng.

Dao tao nhan su tré tiép can cong ngheé cao, cac
chuong trinh dao tao huong dén cudc cach mang
cong nghe 4.0 dang dem dén nhing thay ddi vé san
xudt va co ciu nhan lyc trong thi truong lao dong
tuong lai, st dung tri tué nhan tao trong quan ly
nguén thong tin, sé rat hitu ich cho tinh trong quan
1y hé thong thong tin cong nghé.
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USING WEBGIS FOR SPATIAL DATABASE MANAGEMENT OF HYDRAULIC WORKS SYSTEM
IN TAY NINH PROVINCE

Le Anh Tam, Nguyen Dang Thinh,
Nguyen Huu Chi, Nguyen Vu Huy, Vu Thi Huong

Summary

In recent years, the management and integration of spatial databases to manage the irrigation system has
been concerned and encouraged to implement by the governement. The management and integration have
helped managers and agencies to effectively integrate and manage data towards digital technology. Tay
Ninh province has implemented the irrigation management project complement with WebGIS interface,
which is considered a geographic information system distributed via a computer network environment to
integrate, distribute and transmit geographic information online. Specifically, this study presents the results
of an integrated management project of about 1,800 canals and about 8,000 other works such as sluices,
reservoirs, pumping stations in Tay Ninh province, incorporating WebGIS to manage and store data, which
was previously synthesized by the common and traditional methods (archiving on paper, hard copy or using
Excel and AutoCAD software). WebGIS is a relatively new technology in Vietnam, but up to now, many
individuals and organizations have learned and applied it in various fields of administration, economy,
culture, and society. WebGIS software development results showed data storage, spatial viewing, and
irrigation-related data extraction.
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