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UNG DUNG CAC PHAN MEM MA NGUON MO TRONG XAY DUNG WEBGIS
CUNG CAP THONG TIN PAT PAI HUYEN GIA LAM, HA NOI

D3 Thi Loan®, H& Xuan Linh®*
“Hoc vién Nong nghiép Viét Nam,
2Khoa Quéc té - PH Thai Nguyén

TOM TAT

Nghién ctru di st dung cac phin mém méi ngudn mé GeoServer, OpenLayer két hop v6i hé quan
tri CSDL PostgreSQL/PostGIS, phin mém QGIS xdy dung thanh cong WebGIS cung cép thong
tin quy hoach str dung dat trén dia ban huyén Gia Lam, thanh phé Ha Noi. CSDL dat dai duoc
thiét ké va xay dung thanh céc 16p dir liéu dudi dinh dang shape file, dwgc quan 1y trén h¢ quan tri
PostgreSQL/PostGIS va két ndi 1én hé thdng GeoServer; tao style hién thi cho cac 16p dir licu bang
phan mém QGIS; cudi cung 1ap trinh va thiét ké WebGIS voi thu vién ma ngudn md OpenLayer
va ngon ngir lap trinh PHP, Javascript, HTML trén phan mém Sublime Text. Vi két qua dat duge
cho thay, viéc ing dung WebGIS vao linh vuc quan 1y dat dai ndi chung va linh vuc cung cép
thong tin dat dai néi riéng sé gitp d6i méi, ning cao hién qua cong tac quan ly dat dai, WebGIS
mi ngudn md (GeoServer) c¢6 hiéu qua kha cao trong viéc dua dir liéu dat dai 1én Internet, nguoi
ding c6 thé truy cap va truy van, khai thac thong tin hoan toan mién phi.

Tir khéa: WebGIS, md nguon mé, CSDL dat dai, GeoServer, huyén Gia Lim
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APPLICATION OF OPEN - SOURCE SOFTWARES IN BUILDING WEBGIS
PROVIDING LAND INFORMATION
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ABSTRACT

The research has used Open-source software as GeoServer and OpenLayer with the database
management system as PostgreSQL / PostGIS and QGIS software to successfully build WebGIS
which provides information of land-use planning in Gia Lam district, Hanoi. Land database was
designed and built in shape file formats, managed on PostgreSQL / PostGIS system and uploaded
to GeoServer system; created display styles for data layers by QGIS software; finally designed
WebGIS with OpenLayer open source library and programming languages PHP, Javascript,
HTML with Sublime Text software. With the achieved results, application of WebGIS on land
management in general and the field of providing land information in particular will help to
innovate, improve the effectiveness of management. Open-source WebGIS (GeoServer) is quite
effective in bringing land data to the Internet, that users can access, query and exploit information
completely for free.
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1. Pit van dé

Hién nay, nhu cau vé thong tin dit dai dugc
nhiéu nganh, linh vyc va d6i twong quan tam,
tim kiém... dc biét 1a nhiing thong tin theo vi
tri, c6 chi din vé khéng gian chwa dép tng
dugc nhu cau st dung. Cung véi su bung nd
vé cong nghé Internet, GIS ciing da phat trién
cong ngh¢ cho phép chia sé thong tin qua
Internet bang su két hop GIS va Web dé tao
thanh WebGIS. Cac phan mém GIS thuong
mai c6 nhiéu tinh ning, d& sir dung nhung gia
ban quyén cao, didu nay han ché rit 16n viéc
pho bién rong rdi cic ung dung GIS trong
thuc té. Trong khi d6, giai phap WebGIS ma
ngudn mo gitp tiét kiém chi phi nhung van
dam bao dugc hi€u qua hoat dong, cung ce”ip
chtrc nang phong pht cho nguoi sir dung. Tuy
nhién dé co thé phat trién cac ing dung trén
cic phan mém ma ngudn md doi hoi sy hiéu
biét sau vé cong nghé Web, ngdén ngit Web
cling nhu GIS.

Huyén Gia Lam dugc xac dinh 1a vung kinh
té trong diém cua thanh phé Ha NOoi, trén dia
ban huyén co nhidu khu d6 thi, khu cong
nghi¢p va cac trung tdm thuong mai duogc
hinh thanh; nhiéu lang nghé ndi tiéng, thu hut
dong khach thap phuong trong va ngoai nudc.
Day chinh 13 dong lyc va tiém ning to 16n dé
phat trién kinh té thuong mai, du lich, dich vu
giao thong, giao Iuu hang hod hién nay va
trong twong lai. Do vy, nhu cau vé thong tin
dat dai ddc biét 1 thong tin vé QHSDD va gia
dat trén dia ban rat duoc quan tim tim kiém.
Trong nghién cuu nay, nhom tac gla da su
dung cac phan mém mi3 nguén mo
GeoServer, OpenLayer két hop véi hé quan
tri CSDL PostgreSQL/PostGIS xay dung
thanh cong WebGIS cung cip thong tin
QHSDD huyén Gia Lam, Ha Nai.

2. Phuwong phap nghién ciru

2.1. Phwong phdp xdy dung CSDL

Xay dyng CSDL dét dai huyén Gia Lam gdm
di ligu khong gian va dir liéu thudc tinh, cac
16p dit liéu dwoc xuit sang dinh dang shape

file — day 1a dinh dang phu hop véi yéu ciu
dir liu dau vao cia WebGIS. (Hinh 1)
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Hinh 1. M6 hinh CSDL huyén Gia Lam

2.2. Phwong phdp lya chon cong nghé

Trén co so tim hiéu kha niang Gng dung
WebGIS mi nguén md, nghién ctu da lya
chon phat trién Web st dung cac phan mém:
hé quan tri CSDL PostgreSQL/PostGIS
(PostGIS 1a 1 phin m¢ rong cia hé quan tri
CSDL PostgreSQL cho phép tao va thao tac
trén CSDL khong gian [3]), ddy 1a mot phan
mém mi ngudn md duge sir dung rat pho bién
va tuong thich vai cac dir liéu cia nganh quan
1y dat dai; phdn mém hé théng GeoServer, thu
vién md ngudn OpenLayer va phidn mém bién
tap ban d6 QGIS. Pé dua cac thong tin 1&n
mang Internet, nghién ctru st dung Tomcat
lam WebServer két hop voi ngon ngit PHP,
Javascript, HTML va sy hd trg cua phén mém
Sublime Text dé 1ap trinh va thiét ké trang
WebGIS. Cubi cing, viéc khai thac thong tin
s& dugc ngudi dung st dung truc tiép trén
mang Internet thong qua cac trinh duyét Web
phd bién nhu Fire Fox, Chrome...

2.3. Phu’o’ng phap xdy dwng WebGIS sw
dung phan mém mai nguon mé

- Xy dung kién triic hé thong: WebGIS hoat
dong theo mo hinh nhu mét Website thong
thuong voi kién tric 3 ting gom tang trinh
bay (Client); ting giao dich (Web Server) va
tang dir liéu (Data Server) [1]. (Hinh 2).

- Tao CSDL cho WebGIS: Pua cac lop dir
liéu & dinh dang shape file vao hé quan tri
PostgreSQL/PostGIS.

- Pua dir liéu 1én hé théng GeoServer va tao
kiéu hién thi cho cac 16p dit liéu voi phan
mém QGIS, quy trinh thyc hién nhu hinh 3.
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Hinh 2. Kién triic hé tha’ng WebGIS
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Hinh 3. Quy trinh xdy dung WebGIS
- Thiét ké chirc ning va giao dién cho trang
Web (hinh 2.4) v4i ngdén nglt PHP, Javascript,
HTML va thu vién ma3 ngudn mo OpenLayer
trén phan mém Sublime Text.
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Hinh 4. Thiét ké giao dién Trang chii

3. Két qua nghién ciru

3.1. Xdy dung CSDL huyén Gia Lim

Co s¢ dit lidu dat dai huyén Gia Lam, Ha Noi
dugc xdy dyng bang phan mém ArcGIS bao
gdbm: DLKG dat dai (DLKG nén va DLKG
chuyén dé véi cac 16p dit liéu dang diém,
vung: Lop Diagidi, 16p Giaothong, 1op
Thuyhé, 16p Diadanh, 16p Hiéntrang2011, 16p
Quyhoach2020, 16p Hiéntrang2017) va DLTT
dat dai & dang cac bang biéu.

3.2. Xdy dung WebGIS

3.2.1. Xdy dung CSDL cho WebGIS trén phan
mém PostgreSQL/PostGIS
Céc 16p dir liéu dit dai huyén Gia Lam dugc
xuit ra dinh dang shape file dé chuyén vao hé
quan tri CSDL PostgreSQL/PostGIS, duogc
luu trit va quan ly trong mdt Databases.

Bang 1. Cac bang dir liéu luu trit trong hé quan

tri PostgreSQL
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3.2.2. Bua dir lidu 1én GeoServer va tao kiéu
hién thi (style) cho cdc 16p diF liéu

Public cac lop du liéu tur
PostgreSQL/PostGIS 1én hé théng mdy chu
GeoServer: Tao khong gian luu trir dir li€u
(Workspace); tao kho (Store) va cac 16p dir
lidu (Layer) két ndi véi dit liéu trong hé quan
trj PostgreSQL qua cong PostGIS [4];

Tao Style cho cac 16p dit liéu bang phan mém
QGIS (QGIS duoc str dung dé nang cao hiéu
qué hién thi dir liéu ban d6 cho WebGIS [5]
va duwoc két nbéi voi CSDL trong
PosgreSQL/PostGIS): thuc hién bién tap vé
chii din, mau sic cac loai dat, két qua minh
hoa qua hinh 5.
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Hinh 5. Ban do dwoc bién tdp bang phan mém
QGIS

Dit liéu trén QGIS dugc xuit ra dudi dang
file SLD, két ndi vao hé théng GeoServer qua
chic ning Styles, mdi thay doi vé dir lidu
thuc hién trén QGIS sé dugc ty dong cap nhat
I1én GeoServer.

Két qua hién thi dir liéu trén hé thdng voi
OpenLayers cho thay dit liéu khong gian da
thé hién duwoc mau sic cic loai dit, nhin
thira... nhu hinh 6, 7.
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Hinh 6. BDOQH2020 dd tao style
3.2.3. Ldp trinh va thiét ké Web

Thyc hién viét code trén tmg dung Sublime
Text 3 va lap trinh Web véi thu vién ma
ngudn mé o sin trén OpenLayer [6] va ngon
ngtt PHP, Javascript, HTML.

Trong do “var bounds
=[591177.625,2314549.5,606121.
9375,2336974.25] ;7 la dé xac dinh
extent ciia ban dd muén hién thi.
url:http://localhost:8084/geoserver/bandoghh
uyengialam/wms’; 1a link dén Service cua
Geoserver.
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Hinh 7. BDHT2017 da tao style

LAYERS: ‘bandoghhuyengialam’ 1a tén
Layer trong Geoserver
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Hinh 9. Giao dién hién thi théng tin
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Tao tiéu dé& cho WebGIS huyén Gia Lam va
thanh Manu gém cac muc: “TRANG CHU”,
“GIOI THIEU”, “XEM BAN DO”, “QUAN
LY”, “TRO GIUP”, “LIEN HE”. WebGIS
duge thiét ké voi cac chic ning nhu phong
to, thu nho, di chuyén ban d0, hién thi thong
tin dbi twong dwoc chon... (Hinh 8)

4. Két luan va kién nghi

4.1. Két lugn

WebGIS cung cap thong tin QHSDD huyén
Gia Lam duoc xdy dyng bang cac phan mém:
phan mém quan tri CSDL
PostgreSQL/PostGIS; phian mém hé thong
GeoServer; thu vién mai nguén mo
OpenLayer, voi cic chic ning phan quyén
truy cdp, xem va tuong tac ban dd, hién thi
thong tin, cdp nhat va quan ly dir liéu. Trang
Web dugc xay dung bang cic phdn mém ma
ngudn mo gitp tiét kiém chi phi dong thoi
van cung cip mdt cach day du cac thong tin
vé QHSDD va HTSDD trén dja ban.

Véi két qua dat dwoc cia nghién ctu cho
théy, viéc ung dung WebGIS vao linh vuc
quan ly dat dai noi chung va linh vuc cung
cap thong tin dat dai noi riéng s& giap doi
mdi, nang cao hi€én qua céng tac quan ly boi
WebGIS mi nguén md cé nhiéu tinh ning
gitip cho ngudi dung d& dang tiép can, chinh
sira véi ddy du cac chirc ning ma khong phai
trd phi, co thé 1am viéc moi lic moi noi, tiét
kiém thoi gian va khong gian lam viéc. Tuy
nhién, cac tai liéu hudng din sir dung phan
mém mi ngudn mé con han ché, cic nghién
ctru ing dung chua nhiéu nén ngudi s dung
cAn mat thoi gian dé tim hiéu thém cac chuc

ning dé c6 thé st dung, khai thac va nang cip
WebGIS cho muc dich riéng ctia ngudi dung.

4.2. Kién nghi

Phan mém WebGIS mi ngudon mo
(GeoServer) c6 hiéu qua kha cao trong viéc
dua dir liéu dat dai Ién Internet, nguoi dung
c¢6 thé truy cip va truy vén, khai thac thong
tin hoan toan mién phi, mat khac trong viéc
quan ly thong tin ¢6 nhiéu uu diém vuot troi
hon nhiéu phan mém khéc boi kha ning tng
dung phan mém kha d& dang, nguoi dung co
thé chinh sta dit liéu va cdp nhat Ién Web
tuong d6i dé dang. Tuy nhién, véi nghién
ciu nay WebGIS dugc xay dung voi cac tinh
nang co ban va muc do tuong tic vdi nguodi
st dung con han ché can dugc dau tu nang
cAp hon nita. Ngoai ra, GeoServer c6 kha
ning tmg dung rat cao co thé phat bt ctr noi
dau trong linh vuc quan ly tai nguyén cling
nhu hé thong thong tin dat dai vi vay thoi
gian toi tiép tuc phat trién thém nhiéu dia
phuong dé mdi dia phuong c6 mot trang Web
vé cung cap thong tin dat dai.
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