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Vi nhu’ng wu diém noi bdt vé khd ndng chia sé, hién thi va xit Iy thong tin
dia ly mgt cdch dé dang va nhanh chong, nhu cdu swdung cong nghé WebGIS
trong hé trora quyet dinh ctia cdc rng dung qudn ly tai nguyen thién nhién
va méi truong ngay cang tdang. Bai bdo trinh bay thiét ké va phat trién mot
wng dung WebGIS nhdm cung cap cdc théng tin truc tuyén vé dir liéu dia
khong gian va cdc thong tin, vdn bdn, hinh dnh lién quan, hé tro cong tdc
qudn Iy tai nguyén thién nhién va mai truong tinh Phii Tho. Bang cdch két
hop cdc ky thudt tién tién trong cong nghé WebGIS, hé théng nay cé ddy di
cdc chitc ndng va cdc céng cu twrong tdc vdi hé théng co sé di liéu, thiét Idp
bdo cdo dwa trén cdc dir lidu vé diéu kién tw nhién va méi trwong, hién thi
va truy vdn dir liéu theo cdc viing lya chon.

© 2017 Trudng Pai hoc Mo - Pia chit. Tat ca cac quyén dugc bao dam.

1. M¢& dau

Yéu ciu vé quan ly tai nguyén thién nhién bén
vitng va loi ich dang dat ra nhirng thach thirc véi
murc d6 phirc tap ngay cang tang cho cac chinh phua
va cac nha hoach dinh chinh sich trén toan thé
gidi (Leonard, 2015).

Dé thiét lap va dwa ra cac quyét dinh t6i wu
cho nhu ciu st dung tai nguyén thién nhién hién
tai va twong lai, du 1a khai thac than, dau khi, hay
quan ly ndng nghiép, dit va nwée, thi vai tro cia
cac tham s6 dau vao la hét strc quan trong
(Leonard, 2015).

*Tdc gid lién hé
E-mail: nguyentruongxuan@humg.edu.vn

Ngay cang cé nhiéu t6 chirc quan ly hiéu qua
tai nguyén thién nhién va moéi trwedng da va dang
chuyén sang trng dung cong nghé hé théng tin dia
1y (GIS) trong phét trién cic chién lwgc nham muc
dich thic ddy, ho tro, tham gia, chia sé, chuin hda
va d6i méi trong thoi gian gin day.

Sw phat trién nhanh chdéng cta cong nghé GIS
da tao mot gidi phap quan ly linh hoat cao - c¢6 thé
truy cip dwoc trén nhiéu thiét bi, bat ky lic nao va
bat ctt noi dau mién 1a c6 két néi internet. Ngoai
ra, GIS -1a mét thanh phan quan trong trong viéc
cung cip cho cic nha hoach dinh chinh sach
nhitng cong cu hiéu qua nham dap ¢ng nhu cau
phat trién lién tuc.

Dac biét, sy phat trién cia cong nghé WebGIS
cung cap cac ban do truc tuyén va cac img dung hd
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tro da ngwoi dung da giap cho viéc quan ly cac
nguon tai nguyén thién nhién tré nén linh hoat
hon.

Bai bao trinh bay thiét ké va phat trién mot
g dung WebGIS nham cung c4p cic thong tin
truc tuyén vé dir liéu dia khong gian va cac thong
tin, van ban, hinh &nh lién quan, hd tro' cong tac
quan ly tai nguyén thién nhién va moi treong tinh
Phu Tho. Bang cach két hop cac ki thuat tién tién
trong cong nghé WebGIS, hé théng nay c6 day da
cac chirc nang va cac céng cu twong tac voi hé co
s& dir liéu, thiét 1ap bao cdo dwa trén cac dir liéu vé
diéu kién tw nhién va méi truedng, hién thi va truy
van dit liéu theo cac viung Iwa chon.

2. Cong nghé xay dung WebGIS

Dé thwc hién muc tiéu va nhiém vu thanh 1ap
Hé thong quan ly thong tin khong gian tai nguyén
thién nhién va moi trwdng Phi Tho, nhédm nghién
ciru da lwa chon phan mém ArcGIS va ArcGIS
Server cda hang ESRI. ArcGIS Server la cong cu
manh hd tro tir quan ly dit liéu dén cung cap cac
cong cu dé tao cac dich vu trén Web. Vi vy né rat
phu hop dé phat trién cac vng dung da nguoi dung

trong cac hé théng mang va (g dung vao viéc xay
dung mot cong thong tin dia ly.

Mot s6 wu diém chinh cta ArcGIS Server ¢
thé chi ra nhw (ESRI, 2013):

ArcGIS Server cung cip mot framework
chuin cho viéc phat trién cic rng dung trén may
chu GIS.

HO tro cac (ng dung lén nhw xiy dung
WebGIS, chay trén nhiéu may chi, hd tro da nguoi
dung.

Cung cip mot bd cac Web control gip don
gian hoa cac bwéc xay dung tich hop ban do vao
cac rng dung Web.

HO6 tro nhiéu ngdn ngir 14p trinh, bao gom ca
NET va Java dé phat trién cac g dung, dich vu
Web. Do d6 lap trinh vién c6 thé sir dung nhiéu
ngon dé xay dwng cac déi twong.

Cung cip bd cong cu cho 1ap trinh vién st
dung kém theo cac chirc nang mé rong ciia ArcGIS
3D AnalystTM, ArcGIS Spatial Analyst va ArcGIS
StreetMapTM.

Bo cong cu phat trién ArcGIS Server cung cip
mot hé thong tro gitip dwa theo cac so d6 md hinh
ddi twong (Object Model Diagrams), cac mau (rng

HTML 5, CSS 3,
Javascript,
ASP.NET

cong cu in 4n,
do lwong...)

| —

Publish ban db lén |
Thiét ké Tao ban do server tao thanh ARCGIS Server for ,
Geodatabase (*.mdx) cac service (ArcGIS Javascript API WEBGIS Phii The
Server 10.2)
2
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R
Map Services
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thi va truy vén (luu trir trong SQL
ban doé) Server)
— ‘
-/ ———
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|| vu tim kiém va
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Geoprocessing
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Hinh 1. Cdc cbng cu xdy dwng WebGlIS tai nguyén thién nhién va méi trwong Phu Tho.
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dung Web va ca cac doan ma 1ap trinh miu gitp
cho cac 1ap trinh vién d& dang tiép cn, sir dung.

Ngoai cac ra khi thanh 14p Hé théng quan ly
thong tin khong gian tai nguyén Pht Tho, mot s
ngon ngit 1ap trinh da dwoc lwa chon st dung nhu:

Ngén ngir Javascript dwoc sit dung dé hién
thi, tao cac bd cong cu twong tac véi ban do. Ngon
ngit Javascript sé twong tac v&i ArcGIS Server
thong qua ArcGIS API for Javascript. ArcGIS API
for Javascript dung dé nhing ban d6 va cac tac vu
vao rng dung webgis.

Ngon ngit C# (ASP.NET) dung dé khoi tao
thanh phan trang ch, trang tai dit liéu, trinh dién
media va trang quan tri ngwoi dung, quan tri dir
liéu, quan tri cac dir liéu media.

Ngon ngir thiét ké Web dugc st dung gom
HTMLS5 va CSS3, b thw vién bootstrap.

Thu vién JavaScript m& nhu JQuery dé tao ra
cac hiéu &ng c6 thé twong tac truc tiép véi nguoi

doc mot cach nhanh chéng va dé dang hon rat
nhiéu la str dung thun JavaScript.

3. Phan tich thiét ké hé théng

3.1. Biéu do phdn cdp chirc ndng

Hé thong quan ly thong tin khong gian tai
nguyén thién nhién va moéi trweong Phi Tho dwoc
phén tich thiét ké theo cac buéc cac budc sau:
Khao sat hién trang va tim hiéu cc yéu cau, phin
tich va thiét ké hé théng cac chirc nang, phan tich
va thiét ké hé thong quan tri co s¢ dit liéu va phan
tich va thiét ké chwong trinh (Thac Binh Cwong,
2004).

Trén co s& cac yéu cau vé Hé thong quan ly
thong tin tai nguyén thién nhién va méi trueong
tinh Phi Tho, tir két qua phéan tich & mo hinh chirc
nang, ta xay dwng dwoc so d6 phén cip chirc nang
ctia WebGIS (Hinh 2) (Nguyén Dinh Ky

HE THONG QUAN LY THONG TIN TAI NGUYEN THIEN NHIEN VA MOI TRONG PHUTHO
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Hinh 2. Biéu do phdn cdp chikc ndng ctia Hé théng qudn ly théng tin khdng gian tai nguyén thién nhién va méi
trwong Phii Tho.
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va Nguyén Trudng Xuan, 2016).

Hé théng quan ly thong tin khong gian tai
nguyén thién nhién va moéi trwedng Phd Tho bao
gom hai phan chinh la: Phan hién thi ban d6 va
phén quan tri hé thong.

Phan hién thi ban d6 (Front End): Chinh la
giao dién twong tac cia WebGIS Phua Tho, ching
dwoc xay dung bang bd phan mém ArcGIS Server.
Hé thong ArcGIS Server nay tao ra cic dich vu tir
co s¢ dir liéu dia ly tong hop (bao gom CSDL nén
dia ly va CSDL chuyén dé), mdi mot dich vu sé 1a
mot trang ban d6 chuyén dé twong trng.

Phan quan tri hé thong (Back End): Bao gom
phan quan tri website va quan tri co s& dir liéu.

Thong qua trang quan tri cia phin mém
ArcGIS Server, cac quan tri vién sé quan ly hé
thong véi cac dich vu website, thém, chinh sira, lwa
chon dich vu dé€ xut ra ngoai giao dién twong tac.
Véi giao dién quan tri website, cic s& ban nganh
c6 thé cip nhét, chinh stra thong tin cho website
tlr xa qua Internet.

Quan tri co s& dit liéu bao gom cac quan tri
vién vé dit liéu va cic ngwoi dung dwoc phan
quyén truy xuat vao co s& dir liéu. Quan tri vién dir
liéu la nhitng ngwoi c6 chuyén mon vé hé théng
WebGIS va ArcGIS Server, cé thé chinh stta ciu
truc di liéu, cap nhat, chinh stra toan bo dir liéu.
Nhém nguwoi dung la cac can bd chuyén trach vé
GIS cua cac s& ban nganh dwgc phan nhiém vu
chinh stra, cAp nhat dit liéu trong hé thong.

Server website Atlas la Server chirama nguén
Atlas, chay Application WebServer, dwgc cai dat
ArcGIS Server.

Server co sé& dir liéu GIS: Cai dat ArcSDE, SQL
Server tao ra cac dich vu dé phuc vu Atlas ciling
nhu kiém soat viéc truy cip dir liéu GIS.

3.2. M6 hinh déi twong st dung

Theo mo hinh rng dung, ngudi st dung hé
thong dwoc phan thanh ba nhém chinh la khach,
thanh vién va quan tri vién.

Khach: 1a cong déng nguwoi st dung internet
twong tac vdi giao dién hién thi ban d6 Atlas.
Nhém chire ndng khach (Hinh 3) bao gom:

- Cac chirc nang twong tac véi ban d6: Phong
to, thu nhd, nhin toan canh, di chuyén, bt tit 16p
ndi dung ban do.

- Chirc ndang xem thong tin thudc tinh.

- Po khoang cach cac d6i twong trén ban do.

- Chirc nang in 4n.

Khéach

~

Kl‘u'o'ng tAc vériban d6
*Phongto - Thunhd
*Dich chuyén theo hwdng - Xem toan canh

|_| *Xem thong tin thugctinh
* Do khoang cach
*Tim kiém
«Bat tit 16p ban dd

N In ban do

(Tu'o'ng tac véi Website
| » Xem thong tin, hinh dnh, video
«Tai dit liéu ban d6

Hinh 3. Nhém chirc nang Khdch.

- Xem trinh dién Media, xem biéu do.

Thanh vién: 1a cic can bo cta s, ban, nganh.
Nhirng nguoi nay sé dugce cip tai khodn va mit
khiu dé truy cip vao phin quan tri website va
quan tri co sé dit liéu. Nhém chirc nang thanh vién
(Hinh 4) c6 cac chirc nidng ning cao vé xi ly dir
liéu, trinh bay, tao ban do trén phin mém ArcGIS
Desktop va cac chirc nang co ban khac dwgc xir ly
théng qua giao dién Web Atlas nhu:

- Chirc nang tao biéu do.

- Chirc ndng xuit bdo cio cho cac cip lanh dao
trong viéc ra quyét dinh: Tao cac bao cao tir dir
liéu thudc tinh theo mau, méi ban dd chuyén dé sé
c6 mau bdo cao riéng.

Quan tri vién: La nhitng ngwoi quan tri
website va quan ly co s& dir li€éu. Nhém chirc nang
danh cho quan trj vién (Hinh 5):

- Quan tri website: bat, tit, x6a, thém méi,
chinh stra cac dich vu phuc vu website Atlas dién
ti.

- Quan tri CSDL, phan quyén truy cip CSDL:
quan tri vién dwoc phép can thiép vao moi thanh
phan cta hé théng CSDL, tao phan quyén cho phép
khai thac khai thac sit dung mot phan, moét vai
phan hodc toan by CSDL.

4. Hé thong quan ly thong tin khong gian tai
nguyén thién nhién va méi trrong Phi Tho
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Thanh vién

~N

(l‘u'o'ng tic vériban do

*Phéngto - Thunho

«Dich chuyén theo hwéng - Xem toan canh
» Xem thong tin thudc tinh

*Do khoang cach

e Tim kiém

«Bat tit 16p ban dd

eInban do

. J

rTu'o'ng tac vori Website
= » Xem thdng tin, hinh anh, video
«Tai dit liéu ban do

\. J

(Da'mg nhip - Twong tic véi ban do

¢Tao biéu do

¢ Chinh stra dit liéu khdng gian va thudc tinh
«Xuit bdo cao

\ J

Hinh 4. Nhém chirc ndng Thanh vién.

Hé théng thong tin tdng hop vé tai nguyén
thién nhién, moi trwomg tinh Phi Tho dworc thiét
ké va xay dung theo cong nghé WebGIS duwéi dang
WebAtlas. Ciu tric cia hé théng gom 3 phan
chinh:

- Thanh phén gi6i thiéu: Trang chd dwoc thiét
ké mo phdng twong rng vGi trang bia trong Atlas.
Trong dé no thé hién cic ndi dung vé tén Atlas,
lanh thé thé hién, don vi san xudt, 10 gidi thiéu
chung vé Atlas, c6 lién két dén hwéng dan sir dung
va tro gitp, cac lién két hodc dudng dan téi cac
chwong muc cta Atlas twong tng nhw muc luc cta
mot quyén sach, c6 céng cu phuc vu cho viéc “mo”
hoac “dong” Atlas (Hinh 6).

- Thanh phan ban do: Tirng trang ban d6 duoc
thiét ké theo danh muc chuyén dé. Phén hién thi
cac trang ban d6 la ban d6 v&i phan cha giai dwoc
thé hién trén mat ctra s6 doc 1ap. Trong phan ban
d6 c6 cac cong cu dé xem va phan tich ban d6 nhw
phéng to, thu nhd, in 4n, di chuyén, tim kiém, do
khoang cach, xem théng tin (Hinh 7).

- Thanh phan quan tri: Trong thanh phén
quan tri dugc chia ra lam ba phin quan tri, gom
Quan tri co sé dir liéu khong gian, Quan tri cac

Quan tri

KI‘u'o'ng tac vériban do

*Phéng to - Thu nhd

*Dich chuyén theo huéng - Xem toan cdnh
* Xem thong tin thudc tinh

| »Do khoang cach

Tim kiém

+Bat tit16p ban do

«Inban do

. J

fTu'o'ng tac véi Website
|_| »Xem thong tin, hinh &nh, video
« Tai dit liéu ban do

\, J/

/Déng nhip \

« Twong tdc véi ban do
« Tao biéu do
« Chinh sira dit liéu khong gian va thudc tinh
« Xudt bao cio
| *Qudn tri website
« Thém x6a cic file dit liéu
¢ Thém x6a cAc file media
¢ Thém xda thanh vién, phin quyén
« Qudan tri Services (dich vu bdn do)
« Thém, Sira, X6a, Bat, T4t Services

N /

Hinh 5. Nhom chirc ndng danh cho Qudn tri vién.

dich vu ban d6 va Quan tri WebAtlat (Hinh 10).

Co s¢ dir liéu khong gian tai nguyén thién
nhién, moi tredng tinh Phd Tho dwgc thiétlap, luvu
trir va to chirc thong qua ArcSDE va hé quan tri co
s& dir liéu SQL Server.

Moi 16p dir liéu khong gian dwoc lwu trit trong
SQL Server thong qua 3 bang chinh: bang lwu triv
dit liéu thudc tinh cta 1&p ban do, bang lwu triv
kiéu dir liéu khong gian ctia 16p ban d6 (kiéu diém,
duwong, viing), bang dir liéu két néi gitra 2 bang dir
liéu khong gian va thudc tinh.

Co s dir liéu trong hé théng gom:

- Co' s dirliéu nén dia ly ciia khu vire tinh Phu
Tho dworc xay dung theo Quy chuin ky thuit quéc
gia vé chuin thong tin dia ly.

- Co s& dir liéu chuyén dé ngoai binh d6 anh
vé tinh VNREDSat-1 khu vwe Pht1 Tho con c6 cac



6 Nguyén Trwong Xudn va nnk./Tap chi Khoa hoc Ky thudt M6 - Dia chdt 58(5), 1-9

Lop Pha Rirng

Sat L&, Thay Ddi Dong

S6i Mon Dat
3n 0B =5t mon ait Chay

Huromg dan chuyén adl dir lieu tir
may GPS sang may tinh
Pia Chi

Huong dan chuyén déi dir lieu tir

may GPS sang may tinh

Huong dan chuyén ddi dr lieu tir
may GPS sang may tinh

Tai Nguyén Khoang San

Hé théng webgis pha tho rét

hiru ich voi ti T~
H6 théng webgis phii tho rat -
hiru fch voi 81 i

Hé théng webgis phui tho rét
hiru ich voi toi

Hinh 6. Trang chii Hé théng théng tin tai nguyén thién nhién méi truwong Phu Tho.

WEBGIS PHU THQ

W Hurdmg Dan St Dung

* Dang Nhip

Lép Ban D5, Chi Gidi

:

[« " Ban do Hién trang st dung dat Pha Tho
amm————
& ' LopHienTrang2015 .
[[] <all other values>
[ <>

[T i dd khang c6 rimg cay

[ ©3t Quéc phong

. Dat bai thai xir Iy chat thai

[T] ©ét biing trang ciy hing nim khc
[l ©3t bing trdng ciy hing nim khic
[T 8t cho hoat dang khoang sin

[[] ©at chuyém tréng lia nudc 3
.ﬂétchﬂ / :rua
[ ©dt 6 ditich danh théng
[[] 8t 6 mt nudc chuyén ding

. Dét cdng trinh buu chinh vién théng
D Dét co 56 gido duc dao tao

I:l Dat co s& san xuat phi ndng nghiép
o Dét oo 56 thé duc thé thao

0 10 20kmO" L2

I D4t co 56 tén gido tin nguding 2414119.847692 504542.733686

Yén Bai

Ty én ‘Quang

Hinh 7. Trang Bdn do chuyén dé WebGIS tai nguyén thién nhién va méi truwong Phu Tho.

trang ban do6 chuyén dé vé hé théng ludi khong
ché cac cip; hién trang st dung dat; 1&p pht rirng;
Phan bo khoang san; tai nguyén nwéc mat; séi
mon dat go doi; sat 1& bo song va thay doi dong
chdy chinh. Cac thong tin chuyén dé déu la két qua

cla qua trinh xtr ly tw liéu anh vé tinh VNREDSat-
1.

Dwa trén viéc tong hop, bién tap va phan tich
cac tai liéu chuyén nganh cung véi viéc trng dung
cac cong nghé ArcGIS Server, ArcSDE, SQL Server,
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Truy van khdng gian

B4t cé rimg tr nhién s3n xudt

@

Loai B3t

Bat co rimg tu nhién san xudt
D&t chuyén tréng lua nudc
Bat & lai néng thén

DAt b rirng tur nhién s&n xudt

B4t cé rimg tu nhién san xudt

D&t chuyén tréng lus nudc

N

9]

Dign Tich
550992.27477844
526053.14010655
526428.01755896
398107.97759412
294811.54011254

208687.52865998

182410.184868 hd

Hinh 8. Truy vdn khéng gian theo viing lwa chon.

% Dién tich

SIS

48%

Béo cdo Ban Hién Trang S Dung Dét
Luta chon Tén Tinh [--- Chon tén huyén cén l&p bao cdo ---

Lua chon Mé Loai D&t théng ke theo huyén [Bat trdng rimg san xudt ~

Bang théng ké dién tich ma dat Dat trong riing san xuat gitta céc Tinh

Tén Tinh Dign Tich (m2)

Cdm Khe 44286015.67660104
Boan Hing 4870414.97615412
Ha Hoa 1236605.04677194
Phii Ninh 19399514.91611441
Phi The 1718135.86844592
Tam Néng 25137235.57116020
Tan Son 31634832,91447215
Thanh Ba 349361.60760462
Thanh Son 233439513.87109568
Thanh Thiy 2465672.01236283
Yén Lap 41417549.26830927

Biéu dé so sanh dién tich loai dat theo huyén

- o
e

57.5%

7.8%
0%

Hinh 9. Thiét Idp bdo cdo trong WebGlIS tai nguyén thién nhién va méi trudng Phii Tho.

cac ngdn ngir thiét ké va 1ap trinh ArcGIS API for
Javascript, HTML5 va CSS3, thw vién JavaScript
m& nhw jQuery nhom nghién ctru da xay dung
thanh céng Hé thong thong tin tong hop vé tai
nguyén thién nhién, moi tredng tinh Phti Tho dam
bdo cac yéu cau:

Cung cdp ndi dung day du vé thong tin dia ly
tong hop, tai nguyén thién nhién, moi trweong khu
virc tinh Phi Tho.

Giao dién than thién, ro rang, dé dang phdi
hop st dung cac chirc ndng cua ky thuat da
phuong tién.
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WebGIS Phu Tho

Trang quan tri WebGIS Phu Tho

@ Trang quan tri

Ll Quén tri Tin Tie
8 Quan tri Ngwoi Ding
# Quan tri Lién Hé
L] Xem chi tiét © Xem chi tiét
2 Quan tri Ban DO

a~

Hinh 10. Trang Qudn tri WebGIS tai nguyén thién nhién va méi truwong Phti Tho.

cho cac phong ban

STT Chtrc nang HO0 tro cong tac quéan Iy quan ly Mtrc d6 dap
ng
1 Quan tri ngwoi dung Phan quyén st dung, xem thong tin bat yéu cau

Quan ly ndi dung thong tin vé hién
trang st dung dit, l1&p phi rirng

2 Quan tri n6i dung hé thong

bat yéu cau

Quan ly dir liéu Quan ly di liéu ban do, dir liéu do dac

bat yéu cau

Quan ly danh muc déi twong Quan ly danh muc

bat yéu cau

Tim kiém théng ké

Tra ctru thong tin loai dat, dién tich, ...

bat yéu cau

N|U1 W

Quan ly don vi hanh chinh Quan ly ranh gi¢i hanh chinh cuda tinh

bat yéu cau

Bdng 1. Ddnh gid khd ndng ddp trng céng tdc qudn ly ctia WebGIS tai nguyén thién nhién va méi truong

Hé thong chay 6n dinh, dwoc phan quyén st
dung va c6 tinh bado mét cao. Bang 1 thé hién kha
nang dap &ng nhu ciu cua céng tic quan ly tai
nguyén thién nhién va méi trwedng.

5. Két luian

Hé théng thong tin tong hop vé tai nguyén
thién nhién, mo6i trweong tinh Pha Tho dwa trén
cong nghé WebGIS da hoan thanh va dap tng
dwoc muc tiéu va nhiém vu S& Tai Nguyén va Moi
trwong Phi Tho dét ra. Ngwoi dung c6 thé truy cap
thong tin tong hop vé tai nguyén thién nhién va
modi tredng tinh Phi Tho moi lic, moi noi va thong
tin m&i c6 thé dwgce cip nhat lién tuc, nhanh
chéng. Thong qua hé théng nay, cac nha quan ly,
cac chuyén gia c6 thé thay dwoc tong quan vé diéu
kién tw nhién, moi trudmg cua khu vuec, tir d6 hod

Phti Tho.

tro cong tac dinh hwéng quy hoach, dwa ra cac giai
phép hop Iy nham quan Iy va phat trién bé virng
nguon tai nguyén thién nhién cta khu vuec.

Bai bo trinh bay cach thirc str dung va két
hop cac cong nghé WebGIS tir d6 cung cip cho cac
t6 chirc lién quan nhirng cong cu hiéu qua trong
quan ly thong tin vé tai nguyén thién nhién va méi
treong ciing nhuw khiang dinh nhitng loi ich cta
viéc rng dung cdng nghé trong cong tac quan ly.
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ABSTRACT

Development of a Web Based GIS Application for Spatial Natural
Resources Information System

Xuan Truong Nguyen 1, Dung Mai Thi Nguyen 1, Van Hai Thi Tran 1, Huong Mai Tran !, Thuy
Thi Diem 1, Binh Thanh Dau 2

1 Faculty of Information Technology, Hanoi University of Mining and Geology, Vietnam
2 Nghe An Environment and Natural Resources Department, Vietnam

There is growing needs for web based GIS for easy and fast sharing, displaying and processing of spatial
information which in turns helping in decision making for natural resources applications. This paper
designed and developed a WebGIS application to provide online access to information to support
environment and natural resource management. The system offers both digital geospatial data and
information, incorporating text and multimedia elements, related to natural and man-made environment in
PhuTho Province, Vietnam. Integrating the latest advances in web-based GIS techniques, the spatial natural
resources information system is built around an interactive map, which allows anyone to identify, visualize,
and query those datasets relevant to their interests.

Keywords: Web GIS Environmental and Natural Resources Information System, Geodatabase, ESRI
ArcGIS Server.





