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Tom tit
Viét Nam la mét quéc gia c6 nguon tai nguyén khodng san da dang va phong phu.
Boi vay, viéc quan ly nguon taz nguyeén khoang san la rat quan trong. Ngay nay, su
phat trién manh mé ciia cdc nén tang WebGIS md nguon mé da ho tro cdc nha phdt
trién phan mém trong qud trinh xdy dung cdc vmg dung quan Iy tai nguyén khodng sin
mét cdch linh hoat, hop Iy va tiét kiém chi phi. Trong nghién ciru nay, nhém tac gia sé
gidi thiéu mé hinh quan 1y tai nguyén khodng san dwa trén cdc nén tang WebGIS ma
nguon mo. Két qua nghién civu nay da dwoc thir nghiém trong viéc phdt trién iing dung
WebGlS quan ly tai nguyén khoang san khu viec Quy Hop - Nghé An.
Tir khéa: Tai nguyén khoang san; WebGIS ma nguon mé
Abstract

The application of WebGis open souce on mineral resource management: A case
study in Quy Hop district, Nghe An province

Vietnam has diverse and abundant mineral resources. Therefore, the management
of mineral resources is very important. Nowadays, the rapid development of open
source WebGlIS platforms has assisted software developers in flexible and efficient
development of mineral resource management applications. This study presents a
mineral resource management model based on open source WebGIS platforms. The
results of this study were tested with the application of WebGlIS for mineral resource
management in Quy Hop district, Nghe An province.

Keywords: Mineral resources; WebGIS open source

1. Pit van dé khoang chat cong nghiép va vit liéu xay
dung; c6 mot so loai khodng san quy mb
trit lwong dang ké, tam c& thé gidi nhu
bo xit, than, titan; cé y nghia chién luoc
va 1a nguon luc dé phat trién kinh té - xa

Viét Nam nam & vi tri giao nhau
cua hai vanh dai sinh khoang 1én Thai
Binh Duong va bia Trung Hai, 1a nudc
nhiét déi gié mua phat trién manh céc

qué trinh phong hda thuan loi cho su
hinh thanh khoang san. Két quéa cua cac
nghién ciru didu tra, ddnh gia, thim do
khoang san di thuc hién cho thiy nudc
ta c6 nguodn tai nguyén khoang san kha
da dang va phong phu véi trén 5000 md,
diém quing cua 60 loai khoang san khéc
nhau loai khoang san khac nhau tlr cac
khoang san nang lugng, kim loai dén
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hoi dat nude (Vinh, 2012)

Hién nay, viéc khai thac cic ngudn
tai nguyén phuc vu cho céc hoat dong cua
con nguoi rat duoc quan tdm, khai thac
va st dung hop ly, tiét kiém ngudn tai
nguyén cho tuong lai thi can thiét phai c6
nhiing hiéu biét vé ngudn gbc, trir lugng,
su phan bd va dic biét 1a cac san phém
ma n6 cé thé duge san xuat (Vo Quang
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Minh, 2012) [30]. Boi vay, bai toan quan
ly tai nguyén khodng san la vo cung quan
trong. Quan ly tai nguyén khoang san t6t
giup chung ta co nhung dinh hudng va
chién luogc phat trién phu hop, dam bao
su phét trién bén viing, 6n dinh ngudn tai
nguyén khodng san ciling nhu tai nguyén
thién nhién khac.

Ngay nay, v6i su phat trién manh
meé cua cong ngh¢ thong tin va khoa hoc
trai dat, WebGIS dugc tmg dung trong
nhiéu linh vuc khac nhau nhu quéan Iy tai
nguyén thién nhién, bién d6i khi hau, phat
trién du lich, giam sat va quan 1y céc thién
tai, tham hoa,... (Santosh, et al., 2016)
[24] d3 tng dung cong nghé WebGIS dé
phat trién hé théng giam sat san luong
cdy trdng va cac hoat dong lién quan tdi
mua vu nhim gitp ngudi ding cé thé
truy cdp cac thong tin, thuc hién cac bién
phép thich hop nhim cai thién ning suat
cdy trdng, ciing nhu lam don gian héa
qué trinh chuyén giao cong nghé tir cong
ddng khoa hoc t6i nguoi dan. (Levente,
2016) [9] da mg dung nen tang WebGIS
mi ngudn mé dé phat trién hé thong hd
trg viéc thu thap dir liéu cua cac hé thong
song ngodi; tir @6 phan tich thuy van nham
muc dich déanh giad cic khu vuc cé kha
nang gdp rui ro ngap lut trong mua mua
lii. Trong nudc, cling da ¢ nhiéu nghién
ctru dya trén cong nghé WebGIS dé ung
dung trong nong nghi¢p, quy hoach do
thi, quan ly méi truong. (Lé Xuian Anh
va nnk, 2016) [8] da trng dung cong nghé
WebGIS trong nghién ctru phuc vu canh
tac lia dong bang song Hong dya trén co
so dif liéu vé ban do dat, ban d6 hién trang
sir dung dat. (Nguyén Thanh Phi va nnk,
2018) [16] da xay dung hé thong tin dia ly
quan ly quy hoach db thi tai thanh phd Séc
Trang dua trén cong nghé WebGIS. Ngoai
ra con ké dén nhiéu cic nghién ctru khac
(Tran Thién Chinh va nnk, 2014; Nguyen
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An Binh va nnk, 2015; Lé Van Thanh va
nnk, 2014; Tran Pac Théo va nnk, 2017;
Tran Nam Phong va nnk, 2014) [28, 11,
7,26, 27].

Déi vé6i linh vuc tai nguyén khoang
san, cong nghé WebGIS ciing da dugc tng
dung nhiéu trong céc nghién ctru khoa hoc
cling nhu ap dung thyc té. (Fortes, et al.,
2013) [6] da sir dung nén ting WebGIS,
xdy dung hé théng tin dia ly tong hop vé
tai nguyén nang lugng va khoang san,
bao phu mét phan déng ké cia chau Au.
(Ranka, et al., 2015) [22] d4 phat trién tmg
dung WebGIS nhim cung cip cic thong
tin an toan va dang tin cdy cho viéc thu
héi cac mo khoang san bj bé hoang. Ngoai
ra con phai ké dén céc nghién ctru khéac
(Nutjaree, et al., 2016) [18].

O Viét Nam, cling da c6 mot sb
cac nghién ctu Ung dung cong nghé
WebGIS trong quan 1y ngudn tai nguyén
khoang san. (Nguyén Huy Phuong va
nnk, 2009) [12] da st dung cong nghé
WebGIS duwa trén nén tang MapServer,
Net framework,... dé xdy dung co so di
liéu dia chat khoang san, dia chat moi
truong va tai bién dia chat cac ving bién
Viét Nam. (Pham Puc Trong va nnk,
2020) [20] da xay dung bd cong cu ma
nguon md dé thao tic va quan ly ban do
dia chat khoang san trong méi trudng
WebGis. (Nguyén Van Canh, 2020) [17]
da ang dung cong nghé WebGIS phuc vu
cho viéc cdp nhat dir liéu khoang san tir xa
trén dia ban tinh Binh Dinh.

Mic du, bai toan xay dung hé thong
quan ly tai nguyén khoang san theo cong
nghé WebGIS cho dén nay di c6 mot
s6 cong trinh nghién ctru va di vao hoat
dong. Tuy nhién, cac nghién ctru nay madi
chi chii yéu dya trén cong nghé WebGIS
dé biéu dién, cdp nhap thong tin vé tai
nguyén khoang san dya trén mot s6 loai tu
liéu khodng san nhu ban d6 khoang san,
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ban do dia chat hay cac 16p vector GIS.
Béi vay, trong nghién ciru nay nhom tac
gia s& d¢ xuit mo hinh quan ly tai nguyén
khoang san co sy tich hop da nguon di
liéu khac nhau nhu anh ban d6 khoang
san, anh vién tham, dir liéu vector khong
gian, dir liéu da phuong tién.

2. Phwong phap nghién ciru
2.1. Co so khoa hoc

Cong nghé WebGIS ma ngudn mé
dam bao quyén tu do sta d6i va st dung
phan mém véi chit luong t6t hon, linh
hoat hon va chi phi thdp hon. Duéi day
12 mot s6 nén tang hd trg phét trién tng
dung WebGIS ma ngudn mé.

Geoserver

GeoServer 1a mot may chi ma nguén
mo véi muc dich két ndi nhitng thong tin dia
ly 6 san tdi cac trang Web dia 1y str dung
chudn m& OGC. Nam 2001, GeoServer
dugc phat trién bai The Open Planning
Project, nhim muc dich hd trg viéc xit ly
thong tin khong gian dia ly véi chat luong
cao, don gian trong st dung va tr¢ thanh
mot phuong thirc don gian dé két ndi nhimg
ngudn théng tin cd sin tir Google Earth,
NASA World Wind nhim tao ra cac dich
vu Webmap nhu Google Maps, Windows
Live Local va Yahoo Maps. GeoServer la
mot du an mang tinh cong dong va duoc
viét bang ngén ngit Java, cho phép ngudi
su dung chia sé va chinh st dir li€u khong
gian dia ly. GeoServer tich hop cac chuin
nhu WMS, WFS, WCS...

OpenLayers

OpenLayers 1la mot thu vién
JavaScript ma ngudn mo dung dé hién thi
dit liéu ban d6 trong cac trinh duyét web
dudi dang ban d6 nhanh. OpenLayers cung
cAp cac API dé xdy dung cac Gmg dung dia
ly dua trén web phong phu tuwong ty nhu
Google Maps va Bing Maps. OpenLayers
hé trg GeoRSS, KML, GML, GeoJSON
va dir liéu ban d6 tir bat ky ngudn nao st
dung tiéu chuan OGC nhu WMS, WFS...
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PostGIS

La co so dit liéu khong gian mo
rong va dugc tich hop trong hé quan tri
co s& dit liéu (CSDL) quan hé d6i tuong
PostgreSQL. N6 thém céc kha ning hd
trg cac ddi tugng dia ly cho phép thuc
hién cac truy van khong gian trong SQL.
PostGIS thém cac kiéu dit liéu dia ly nhu
vector, raster,...vao CSDL PostgreSQL.
N6 cling thém cac ham, toan ti va cac chi
s6 khong gian dé ap dung cho cac kiéu dir
liéu dé. Viéc bd sung cac ham, toan tir, cac
chi s6 va cac kiéu dir lidu lam tang thém
sttc manh cua 161 PostgreSQL DBMS lam
cho nd nhanh hon va tr¢ thanh hé quan tri
CSDL khong gian manh mé.

2.2. Dit liéu nghién cuu khu vuc
Quy Hop, Nghé An

CSDL tai nguyén khodng san 1a mot
nguon dir lidu cdt 15i ciia hé théng quan
ly tai nguyén khoang san. Ngoai co s&
dir liéu tai nguyén khoang san con cd cac
ngudn thong tin dir liéu khac nhu ban db
dia chat, ban dd tiém nang khoang san;
ban dd quy hoach thim do, khai thac,
ché bién va st dung khodng san; ban do
khu vuc cdm va khu vuc tam cdm hoat
dong khoang san; ban dd vi tri cac khu
vuc md khoang san va cic dang dir licu
khac nhu dit liéu raster, dir liéu d0 cao,
dr li€u thong tin thudc tinh, dir liéu phuc
vu cong tac quan ly, khai thac,... Hinh 1
biéu dién mé hinh ciy phan cip vé CSDL
tai nguyén khoang san. O mic cao nhét
(mirc 0) hay muc gdc 1a dit lidu tai nguyén
khoang san ndi chung. Di¥ liéu tai nguyén
khoang san duoc luu trlir & may chu CSDL
va may chu tap tin. Dt li€u tai nguyén
khoang san bao gdm dit liéu khong gian
va dit liéu da phuong ti€n, twrong tng vdi
mirc 1. Dit liéu khong gian bao gém dir
liéu raster (dugc luu trit trén may chu tap
tin) va dit liéu vector (dugc luu trit trén
may chi CSDL va may chu tép tin).
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| Di¥ liéu tai nguyén

khoang san
‘ Dit liéu khéng ‘ “Dufévda
gian | phuong tién ‘
Dilies. Do lign | Dt vin ‘ D liéu hinh
_ raster | vector ba.u khoaﬂg sa.n anh
' Anh vifn ‘ A;-;_h ban 1.5 éﬁ, fien ‘ DG o thoor ‘ Di liu video ‘
thim ‘ P ‘ Ulfan pry l.tm. khoang san | ]

Hinh 1: Mé hinh cdy phin cip CSDL tai nguyén khodng sin

Dit liéu raster bao gom:

- Anh vién thdm: bao goém céc loai
dir liéu nhu Landsat-8, Sentinel-2,...
Nguén dir liéu nay duogc thu thap tir dia
chi https://earthexplorer.usgs.gov/.

- Ban d6 khodng san: bao gdém céc
ban d6 khodng san dang raster, cac ban do
anh thé hién phan bd khoang san tir qua
trinh xir ly dit liéu anh vién tham.

Dit liéu vector GIS bao gom:

- Céc 16p dit liéu vé diém mo khoang san

- Céc 16p dit 1iéu ban d6 nén: 16p giao
thong, 16p ranh gidi, 16p thuy hé,...

Dir licu da phuong tién dugc luu trir
trén may chu tap tin, bao gdm:

ten_dn loai_mo

giay_phep

- Dit liéu hinh anh: bao gdm cac hinh
anh thyuc té vé cic diém mo

- Dit liéu van ban: bao gdm céc van
ban, cong van lién, quy dinh phap luat vé
tai nguyén khodng san

- Dt liéu video: bao gdm cac video
vé cac diém mo

Dit liéu thudc tinh bao gdm: céc
thong tin vé cac doanh nghiép dang ky
kinh doanh khodng san, thong tin ca nhan,
thong tin tai khoan. D@ liéu nay duoc
thiét ké va xay dung dé c6 thé luu trit trén
may chu CSDL va may chu tép tin. Hinh
2 1a danh sach mot s6 thong tin cua 16p
dir liéu mod khoang san dugc luu trit trong
PostGIS

date dien_tich th

character varying(80) character varying(70) character varying(70)| character varying(70) double precision sn

Céng tv INHH Todn 'Md Pa XD
Doanh nghiép TN D Md Ba XD
Doanh nghiép TN Dd|Md B4 XD
TNHH ¥hai |Md Ba XD
Céng ty TNHH khai |Md D& XD
Hop téac x& Thénh CMd D& XD

Céng ty

5215/GP-UEND
1151/GP-UBND
1151/GE-TUBND
1327/GP-UBND
202/GE-UBND
203/GP-TUBND

04/11/2013 4.5
21/3/2016 .65
21/3/2016 &5
08/4/2015 99

17/01/2014
17/01/2014

[ B S R R ]
(3]
o

Céng ty TNHH Hing (M4 Thidc 3327/GP-UBND 3/8/2015 3
Céng ty CP KS vé TIMd Thidc 3347/GP-UBND 4/8/2015 2.3
Céng ty CP K5 Fha |Md D& XD 3453/GP-UBND 10/8/2015 5.24
CAna tv TNHH Mivén MA Th'ié-r‘. SR19/FP-TTIRND 111272015 R.AAR

Hinh 2: Danh sdch mjt s thong tin vé mé khodng sin dwoc lwu triv trong PostGIS

Céc 16p dit 1i€u khong gian dugc luu
trong CSDL Quy Hop c6 thé duoc chinh
stra trén phan mém QGIS. QGIS s& hién
thi truc quan céc 16p dir li€u nay va cho
phép chinh stra cac thong tin khong gian

(dang hinh hoc, toa d9) va cac thong tin
thudc tinh cua ddi twong. Hinh 3 mo ta su
biéu dién 16p khoang san dang ving khu
vuc huyén Quy Hop dua trén OpenLayers
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Hinh 3: Sw biéu dién 16p khodng sin dang viing khu viee Qity Hop
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Hinh 4: Bién tdp dir liéu tai nguyén khodng sdn trén QGIS.

3. Tao 1ap m6 hinh quan ly tai nguyén khoang san sitr dung WebGIS ma
ngudén mé

[ ‘WebGis Khoing sin ||

HTML, CSS, Ja ript, M
: : R KHACH
[ Openlayer, GenExt ] [ NextGIS Mobile ]
LAN/Internet Internet
TUONG N _l_ :
LUA WMS || GeoRSS | EKML | [ Apache Web Server |
(0 | s (100 ¢ |
[ WEs | [ Wes | : i MAY
e A
\Geoser\'er Gt W Weh Server Apnthe
e "y
- B ¥ | -
(e —— Ban dd Vin bin |
Co s& dit ligu T [kh = Hm“ . [Hil'ﬂlén.h
| khodng sin STy odng sdn| [khodng sin| |khoang sin -
. An.h Video Lép vect r LB
L P]mc héi | vien llﬂman sdn | i
PostGIS i 8 2 khoang sin
-\PostgreSQL z : May cha tip tin

Hinh 5: Mo hinh qudn ly qudn ly tai nguyén khodng sdn theo cong nghé WebGIS
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Dua trén nhing két qua nghién ciru,
nhom tac gia d& xuit mé hinh quan ly co
s¢ dir liéu tai nguyén khodng san theo
cong nghé WebGIS ma ngudn mé nhu
trén Hinh 5. V&1 m6 hinh nay, hé théng
quan ly tai nguyén khoang san s€ dugc xay
dung dya trén cac nén tang WebGIS ma
nguon mé nhu OpenLayers, GeoServer
va PostGIS.

Trong d6 ngudn co so dir lidu tai
nguyén khoéng san duoc chia thanh nhiéu
loai khac nhau nhu dit li¢u dang raster
(anh vién tham, ban d6 kha nghi khodng
san,...); lop dir liéu vector (16p khoang
san, cac 16p ban do chuyén dé); cac 16p di
liéu da phuong tién (hinh 4anh mo khoang
san, van ban phap ly,...).

Dudi day nhom tac gia s€ mé ta dang
s0 d6 kh6i mot sb mé hinh chire ning trong
hé théng quan 1y tai nguyén khoéng san.

GeoUache

 Bit O\
N ddu S

OpenLayer =
GeoFxt Bin do ket

. Yéucian | =
*| GeodSON am

. | GeoServer

| {(CQL)

i s | GenServer
CSDL (WFS)

Ehoang san

Hinh 6: Mé hinh truy vin khong gian tai
nguyén khodng sdn dwa trén WebGIS

Mo hinh truy vin khong gian

Hinh 6 thé hién mé hinh truy van
khong gian cac thong tin tai nguyén khodng
san thong qua hé thong WebGIS. Cac
yéu cau khong gian (tir phia nguoi dung)
duoc xé4c dinh thong qua viéc thao tac trén
ban d6 (dugc xur ly boi OpenLayer) va
trén giao di€n Web form (dugc xur ly boi
GeoExt). Cac yéu cau nay duoc chuyén
té1 GeoServer thong qua dich vu dic ta ky
thuat Danh muc Web cia OGC (dugc xur
ly boi CQL), s& thuc hién két ndi va truy
van dén CSDL khong gian. Sau d6 cac két
qué tra vé duge xir Iy boi dich vu WFES, két

Nghién ciru

hop véi cac ban dd anh dang tile dugc luu
bai GeoCache sé tao ra ban d6 két qua cudi
cung hién thi ¢ phia nguoi dung.

M@ hinh théng ké bdo cdo

Thong ké bao cdo nhiam thuc hién
céc bao cao dinh ky cia cic ké hoach nhu
giam sat kiém tra hoat dong khai thac mo
cua cac doanh nghiép; cac hoat dong xu
ly vi pham. Hinh 7 md ta qué trinh xt ly
ctia chirc niang théng ké bao cao thong
qua hé thong WebGIS quan 1y tai nguyén
khodng san.

; B_V OpenLayer
\ d;a d k Yéu chu = GeoExt
&> 7| GeoJSON

.
Khoang san |

GeoServer

(CQL)

: ‘ GeoServer

Hinh 7: M6 hinh thong ké bdo cdo thong

qua WebGlIS quan Iy tai nguyén khodng sdn

4. Két qua nghién ciru

4.1. Khu vyc thwe nghiém

Quy Hop 1a mot huyén mién ni ndm
& phia tdy bac tinh Nghé An, Viét Nam;
trong d6 phia bac giap huyén Quy Chau,
phia nam giap cac huyén Tan Ky va Anh
Son, phia dong gidp huyén Nghia Dan,
phia tdy gidp cdc huyén Con Cudng va
Quy Chau. Huyén Quy Hop co6 dién tich
la 941,28 km?, bao gém 1 thi trdn Quy
Hop va 20 xd. Quy Hop c6 nhiéu khoang
san quy nhu: vang, d4 quy, thiéc, ang ti
moan,... Riéng quing thiéc c6 ham luong
cao. Quy Hop con c6 nhiéu nui d4 (d4 hoa
cuong, da granit).
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Hinh 8: Anh vé tinh huyén Landsat-8 khu vuc Quty Hop, Nghé An (ngay 8/3/2020)

4.2. Két qud nghién ciru

Dua trén mé hinh dé xuét nhu trén, nhom tac gia da xay dung thir nghiém WebGIS
quan ly khodng san khu vuc huyén Quy Hop - Nghé An. Hinh 9 1a giao dién chinh cua
WebGIS, dugc chia thanh 5 phan:

- Phan 1 (ki hiéu 1): 1a khu vyre quan 1y céc chirc nang chinh

- Phan 2 (ki hiéu 2): 1 khu vyc chira cac chirc ning tuong tac véi ban do

- Phan 3 (ki hiéu 3): 1a khu vuc biéu dién ban d6

- Phan 4 (ki hiéu 4): 1 khu vuc quan ly céc 16p dir lidu trén ban db

- Phén 5 (ki hiéu 5): 12 khu vyc hién thi thong tin cdc mo khoang san

C @ localhost:8080/QuyHop/mappanel_ with_actions-QH.htm! % 8

[oins ~ I csocimommosin < J i werunn coen - 11 )
Laa DD v & e E- @)

)
i

Danh sich cic mo khoing sin

Céng ty TNHH Ha Cuong @ 4222/GP-UBND  21/22015 1425 Thung Xén, 3 Chau Tién
Cang ty TNHH Ha Cuwong M8 Thigc 4222/GP-UBND 211812015 1428 30 Thung Xén, x& Chau Tién

A Céngty CP khoang sin va thuong mai Trung Hai - NA M& Ba XD 5959/GP-UBND 1211272013 1817 30 Thung Cén, x3 Chau Léc

Hinh 9: Giao dién chinh cua WebGlIS qudn ly tai nguyén khodng san huyén Quy Hop -
Nghé An
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Hinh 10: Hinh dnh minh hoa mét sé dang inh bin dé nén

WebGIS quan ly tai nguyén khoang
san gébm 3 nhém chirc nang chinh:

- Nhém chire niang hé théng: bao gdm
céc chirc nang nhu dang nhap hé thdng,
thiét 1ap thong tin c4 nhan, thiét 1ap céc
dang ban d6 nén (basemap).

- Chirc ning twong tac ban do6: bao
gdm céc tinh ning nhu phéng to, thu nho,
do v&, tinh toan khoang cach, dién tich;
xem thong tin ddi tuong,. ..

- Nhém chuc ndang quan ly CSDL
khoang san: bao gom quan ly co so di
liéu mé khodng san, quan ly dir liéu anh,
quan ly doanh nghiép khai thac khoang
san,...

- Nhém chuc nang thu tuc hanh
chinh: bao gdm quan 1y céc loai van ban
phap 1y, hoat dong kiém tra, ...

5. Két luan

Xay dung mo6 hinh quan ly tai nguyén
khodang san la bai todn quan trong va mang
tinh thuc tién cao boi ngudn tai nguyén
khoang san da va dang dugc khai thac rat
16n. Hién nay, vdi su phat trién cta khoa
hoc cong nghé, c6 thé ndi WebGIS 1a giai
phap hop 1y va toan ven nhat cho bai todn

trén. Vi nghién clru nay, nhom tac gia da
dé xuit dwoc md hinh quan Iy tai nguyén
khoang san khu vuc Quy Hop, Ngh¢ An
dua trén cdc nén tang phat trién WebGIS
mi ngudn mo; ciing nhu di xdy dung
dugc chuong trinh thir nghiém. Két qua
nghién ciru 13 tién dé dé co thé phat trién
mot hé thong WebGIS quan 1y tai nguyén
khoéng san véi chi phi thdp nhung lai
hiéu qua, linh hoat. Diéu nay s& gitp ich
rt nhidu cho cong tac quan 1y tai nguyén
khoang san cua dia phuong duoc dong bd
hon, thuong xuyén hon.
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