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UNG DUNG GIS XAY DUNG CO SO DU LIEU VA BAN PO
CHAT LUOQONG MOI TRUONG

PHAM THI THANH HOA, Truong Pai hoc Mé - Dia chat

Tom tat: Bai bao dé cdp dén khd ndng #ng dung cua cdng nghé GIS (Geographic
Information System) trong xay ding co' sé dir lidu va thanh ldp ban d@o chat liwong moi
truong khu vurc ha luu song Cau, phuc vu hé tro ¢éng tac qudn Iy méi triong. Véi viéc sir
dung chic nang truy van (query), phuzong phap ngi suy IDW ( Inverse Distance Weight), vi
tri va mizc dg 6 nhiém nuwdc mat va khong khi trong khu vire dueoc thé hién rd rang. Pong
thoi, co s¢ dit liéu va ban do dwoc xay dung sé cung cap céac thong tin quan trong cho cac
nha qudn ly c6 mét bizc tranh hoan chinh vé khu viec nghién ciru va dé dang diea ra quyét
dinh trong qudn ly va danh gia tdac dong mai trueong.

1. Pit van dé

Trong thoi gian qua, Viéc ma rong san xuat
tai cac lang nghé khu vuc ha luu séng Cau (Bic
Giang, Bac Ninh), toc d6 do thi hoa cao trong
khi phan Ién cac d6 thi chwa c6 hé théng xu ly
nudc thai tap trung, sy mo rong nhanh chong
cua cac khu céng nghiép, cum cdng nghiép
trong khi hé thong xtr 1y nuéce thai chua c6 hoac
van hanh khong dang quy dinh... la nhing
nguyén nhan gay 6 nhiém moi trudng khu vuc.

Chat lwong nuéc mat tai ving ha luu (chay
qua Bic Giang va Bac Ninh) cua séng Cau da
bi 6 nhiém hitu co twong ddi nghiém trong.
Poan cudi song Cau tai Pha Lai, nuéc song cd
nhiéu vang dau do hoat dong giao thong duong
thay. Vung ha luu cia luu vuc con tiép nhan
nudc cua sdong Ca Lo tai Bic Giang va song
Ngii Huyén Khé tai Bic Ninh. Trong do, 6
nhiém nuéc song Ngii Huyén Khé la van dé
dang luu y, gép phan lam gia ting 6 nhiém
nudce trong luu vyc.

Chét lugng khong khi tai céc tinh thudc ha
luu séng Cau dang co chidu hudng dién bién
Xau, dac biét & nhitng khu vuc c6 mat do giao
théng cao hoac cac khu vuc c6 cdng trinh xay
dung, cac khu cong nghiép. Moi truong khong
khi khong dugc dam bao da dan dén rat nhiéu
nhitng thiét hai vé sac khoé cong dong, phat
trién kinh té va thién nhién, méi truong.

Do vay, cbng tac quan ly moi truong cho su
phét trién bén viig déng vai tro hét suc quan
trong, doi hoi sy tong hop, phan tich mot luong
théng tin 16n, da dang va toan dién. Viéc co
dugc thoéng tin kip thoi, khai thadc hiéu qua

thong tin s& gilp cac can bo quan ly nim bat
duoc moi tinh hinh dé tir 46 dua ra dugc nhitng
quyét dinh kip thoi. Bé dap tmg duoc viéc do
thi can xay dyng mot hé thong théng tin tong
thé, tich hop tat ca nhiing théng tin lién quan
den moi truong nhu: hién trang moi truong, cac
yéu t6 anh huong dén moi trudong, cac sb lieu
quan tric moi truong, cac thdng tin kinh té - xa
hoi... xir ly théng tin kip thaoi, phuc vu qué trinh
tra cau va khai thac thdng tin cta céc cac bo
quan 1y moi trudng. Cung véi sy phat trién
trong xu thé méi, su phét trién vuot bac vé khoa
hoc cong nghé, ma nhét 1a linh vuc c¢éng nghé
thong tin doi hoi hé théng thong tin quan ly moi
truong phai hién dai, chinh xac, théng nhat va
cap nhat kip thoi va GIS chinh la cong cu manh
dwa trén co s tin hoc dé dap ung nhiing yéu
cau d6. Hé théng thong tin dia ly 1a cong cu hitu
ich dé quan Iy va tich hop cac dir liéu dang ban
d6 véi cac dang dir liéu khac dé bién ching
thanh nhirng thong tin hru ich gilp céan bd quan
1y méi trudong Kiém soat dugc cac ngudn thai,
chit lwong méi trudng va cac diém néng vé
bién dong mai truong,...

2. Phuwong phap nghién ciu

2.1. Diz ligu

- Nguodn dir liéu khong gian:

+ Ban d6 dja hinh ti 18 1:50.000 véi khuon
dang *.dgn, mdi manh dugc chia thanh 7 file,
twong tng vai 7 nhom 16p: co so toan hoc, thay
hé, dia hinh, giao thong, dan cu, ranh gidi va
thuc vat (pha bé mat).

+ Vi tri céac diém quan tric moi truong
nudc mat va khong khi.

25



- Ngudn di liéu thudc tinh: bao gém céc sé
ligu 1y tir noi dung ban d6 va sd ligu thong ke,
ngoai nghiép; cac s6 liéu quan tric va phan tich
vé thanh phan héa hoc cua moi _trudong nudc
mat, chat lugng khong khi (ban gidy, file excel).
S6 lieu sau khi thu thap dugc s& duoc tong hop,
xtr ly duéi dang cac biéu do, bang biéu téng
hop dé lam co s& danh gia hién trang moi
truong khu vuc ha luu song Cau.

2.2. Khu vurc nghién ciu: 6 huyén nam & ha
lvu séng Cau: Huyén Qué V6, Yén Phong,
thanh phé Bac Ninh (Bac Ninh), huyén Séc Son
(Ha Noi), huyén Yén Dung, Viét Yén, Hiép
Hoa (Bic Giang).

2.3. Phwong phdp nghién curu

- Phuong phdp tiép cdn hé thong: Quan ly
mdi truong 13 linh vyc 16n, lién quan dén nhiéu
thanh phan, dic diém ty nhién va kinh té - x&
hoi. Céc thanh phan va dic diém nay lién quan
V41 nhau, tac dong qua lai vai nhau. Vi vay,
nghién ctu cong cu phuc vu quan 1y mdi truong
can xuat phat tr sy tiép can hé thong
(systematical approaching), tac la phai phan tich
va tong hop hé théng. Su phan tich hé théng cho
thdy r6 ciu trdc va chirc nang ctia cac thanh phan
mai tryong va cac 13nh tho méi truong, thay ro
cac méi lién he, cac tac dong giira ching véi
nhau; tong hop dé thiy rd toan bo ciu tric va
chirc nang ciia chling trong mdi tong thé 14nh tho
mdi truong va trong hé théng lanh tho sinh thai
duoc dé ra trong quan 1y méi truong.

- Phirong phdp diéu tra thiee dia: Phuong
phap nay dugc sir dung nham thu thap cac so licu
vé dic diém diéu kién tu nhién, kinh té - xa hoi va
moi truong trong luu vuc; thu thap dir liéu, tai liéu
c6 lién quan, 1dy mau mot s6 diém 6 nhiém.

- Ung dung cong nghé GIS: Phuong phap
chu yéu duoc sir dung trong dé tai, tir viéc xay
dung, trinh bay, hoi dap dén truy xuat dir liéu. St
dung cac phan mém tuong thich nhim xay dung
co s¢ dit ligu va phan tich tong hop dit liéu theo
cac nguyén tic to hop khong gian dia ly. Xay
dung cac truong dir ligu trong phan mém
ArcGIS, hoan chinh dit liéu trong b phan mém
ARC/INFO (ArcCatalog - ArcMap). Co s¢ dir
liu GIS duoc xay dung theo 4 chuan: chuan hé
qui chiéu, chuan t6 chac dir liéu (geodatabase),
chuan topology va chuan dir liéu thugc tinh.

Thanh lap ban d6 moéi truong, s dung
phuong phap Inverse Distance Weight — IDW:
Pay 1a phuong phap noi suy don gian nhat; Ia
phuong phap dwoc st dung phé bién nhat trong
cac chuc nang phan tich cua GIS. Phuong phap
IDW xac dinh cac gi tri cell bang céch tinh
trung binh cac gia tri cua cic diém mau trong
viing lan can caa mai cell. Piém cang gan diém
trung tdm (ma ta dang xac dinh) thi cang cé anh
hudng nhiéu hon.

2.4. So' dé quy trinh xay dwng CSDL

Hé thong co so dit liéu moi trudng dugc xay
dung bang phan mém ArcGIS cua hang ESRI,
bao gém cac budc co ban duoc thé hién ¢ hinh 1.

| Muc dich, déi twong, pham vi |

DL quan tric MT; DL théng ké | | Dit liéu db hoa |

A 4

Khao sat di liéu |

i 2

I
w
y

Xay dung DL
Thuéc tinh —>|

Chuén héa dit licu |

!

| Nhap DL vao Geodatabase |

TO CHUC CSDL

!

Co s¢ dir liéu mdi truong ]

v
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2.5. Lwoc db co sé dir lidu

Luogc dd tng dung UML x4y dung CSDL nén dia 1y va CSDL méi truong
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CoSoToanHoc |
«Le'af'» i A «lLeaf»
BienGioiDiaGioi Y | L7 "I DanCuCoSoHaTang
~ =y | . 7
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N . | % /’
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«Leaf» «ApplicationScheman ——I
GiaoThong€ == =====--" NenDialy50N +-------- > dleab
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// ’ ) t N N
7 N «Abstracty
= lﬁl g NenDiaLy50N .
+maNhanDang([1] : CharacterString
«Leafy «Leafy +nguonDuLieu1] : CharacterString
DiaHinh PhuBeMat +ngayThuNhan[1] : DateTime
+ngayCapNhat{0..¥] : DateTime
Hinh 2. Cau trac nén dia ly 1:50.000
] ]
«leaf» 0 Koeeeed «ApplicationSchemas |- -———- - «lLeafs»
HienTrangChatLuongMoiTruong CSDLMT DieuKienTNMT_KTXH

Hinh 3. Cdu trlc diz liéu chuyén dé méi truwong

3. Két qua thyc nghigm
3.1. Ket qud quan trac méi trwong

- Vi méi trudng nudc mat, cac thong sb do dugc la: pH, TSS, TDS, b6 duc, DO, BODS5,
COD, NH4... dugc cho dudi dang bang excel: (SO liéu nam 2012)

Bang 1. Dir liéu quan trdc niréc mat

Tén diém gquan trdc |C.Da Phic |Phalai  |vén Dlng Théng Ha [Hién Lurarng C. Thi Cau |Van Phac |Hoa Long |C. Bao Xa

Ky higu méu CA-SW-12 |CA-5W-439|CA-SW-44 |CA-SW- 41|CA-SW-42 |CA-SW-37 [CA-SW-33 |[CA-SW-36 |CA-SW-4(

Ngay Iéy méu 18/05/2012|21/05/201|21/05/201421/05/201321/05/2012|21/05/201421/05/201421/05/201]22/05/20]

Gily Ié\; miu 14h00" 8h05' 09h30° 10h00" 11h00" 12h00' 16h00' 16h30" 8h00'

Nhiét dd 30.7 29.8 29 29.1 29.2 29.6 29.7 30 30.3

pH 6.9 6.7 71 6.9 6.8 7.4 6.9 7.9 7.9

Do 5.4 3] 5.9 5.8 5.7 5.1 4.9 4.6 2.9

EC 180 234 218 216 219 391 219 389 458

TDS 156 208 197 184 186 275 198 293 413

D& duc 208 198 146 162 154 201 186 217 301

ORP 113 132 152 171 143 173 258 298 -108

coD 17 12 11 12 11 18 17 18 70

BODS 4 3 3 [ 3 3 4 4 4 25

- V6i mdi truong khong khi, cac thong so6 do  MRFCLEAN, phat hién 16i va tién hanh sua

duoc 1a: SOz, NO3, CO, bui lo ling, tiéng on. chira, lam sach dir ligu.
3.2. Xay dung co so di ligu - Thao tic bang eTMaGIS hoac

% Chuén hda dir ligu ‘
- Khao sat dir liéu, kiém tra thong tin do
hoa trén Microstation bang thao tac chay

GlISDatabuilder hd trg chuan hoa cac lop ddi
twgng dang vung théng qua viéc quan ly mo
hinh di liéu khéng gian Topology.
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Hinh 4. Vi du vé chuan hoa dir liéu khéng gian

s Xay dung co so dir ligu

Co s dir liéu duoc thiét ké theo thong tu sé
02/2012/TT-BTNMT cua B6 Tai nguyén va
Mai truong vé viéc ban hanh Quy chuan ky
thuat quéc gia vé chuan thong tin dia 1y co so
(md s6 QCVN 42: 2012/BTNMT) &p dung
chuan thong tin dia ly co s¢ Quéc gia [2].
3.3. Két qud xay dung co sé die ligu méi trwon

Xay dwng co so dir ligu khong gian

Trong GIS, co so dir lieu ludn bao gém 2
phan 1a dir liéu khong gian va dir liéu thudc
tinh, dugc lién két véi nhau bang “khoa”. Trong
nghién ciu nay, sir dung phan mém ArcGIS tao
co so dir lieu khong gian bao gom 7 16p théng
tin nén dia 1y nhu hinh 2 va I6p thong tin vé
hién trang méi truong trén hinh 3.

Xay dwng da ligu thugc tinh

Nhap thudc tinh cua I6p dit liéu nén trén co
s& thong tin trén 7 1op ddi twong va tir dir liéu
théng ké, ngoai nghiép. Véi dir liéu méi truong,
ta thuc hién 1énh “join” thong tin quan trac tir
bang excel vao CSDL thong qua 1 truong
chung la ID hoac STT.

= ¥ CSDLMT.mdb

5 DieukienTNMT_KTXH

3 HienTrangChatLuongMoiTruong I
= 3 NenDiaLyS0N.mdb / ;

9 BienGioiDiaGioi

9 CoSoDoDac

3 DancCuCoSoHaTang
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@ 7 GiaoThong
@ 3 PhuBeMat
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Hinh 7. Co sé dit liéu quan trac kizgng khi
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3.4. Bdn dé chdt lwong méi trwong o
Duya vao co so dir ligu da dugc xay dung, thanh 1ap ban do6 chat luong moi truong. Vai ung
dung cua cdng cu ndi suy trong ArcGIS ta c6 thé dé dang xac dinh dugc céc khu vuc 6 nhidm.

"

i At

o mmvvcuummau T KHUVYCHALUUSONG CAU

Hinh 8. Ban do thu nhé chdt lwong méi trirong khdng khi

BAN DO CHAT LUQNG COD NGUON NUOC MAT

NAM 2012 KHU VUC HA LUU SONG CAU
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Hinh 9. Bdan dé thu nhé chat heong méi truong nude mdt

3.5. Ddnh gid chit lwong méi trwong COD tai cic diém quan tric
- A Ao N z ~ 80
Dir liéu moi truong dugc quan trac mot 70
cach thuong xuyén, lién tuc s€ Ia tai liéu quan i I

Mong trong vige gigm sitmoi rong khuwvee. ¢ g gy eyt aaaw
0

Dua vao quy chuan ky thuat quéc gia vé

N EEEEEEEEE NN
chat luong nudc mit QCVN 08-2008 [1], ta co FEE I R AR N
. - LS 2 & c £ i 2 2
thé dua ra nhing danh gia tong quat vé chat o e s R B8 e
lwgng moéi truong nudc mat. Vi dy, danh gia
B COD =——QCVNO08:2008, A2 QCVNO8:2008,B1

thanh phan COD nuc mat: Hinh 10. Biéu dién COD mudc mat
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Vi hinh 10, COD tai khu vuc ha luu song Cau ¢6 9 diém khong dat quy chuan cho phép theo
QCVN 08: 2008 loai A2. Trong ArcGIS, ta co thé truy van dir liéu dé tim ra cac diém khong dat

tiéu chuan (COD>15mg/l) loai A2:

Table

- B BRODX 4 x

DiemQT_nuocmat_L

| Tenbiem | idTram | KinhDo | Vibo | idTinh | Whietbo | pH | D0 | EC | T0S | Doduc | ORP

¥ | an Phic

| |caupaPhi

| |chuBaoxa

| |cauhica

| chuvat

J Hod Long

| FuongLém

J Philc L Phuwng
| [vennin

001| 106.0405 21.1859
8001 1058681 21.3204
001 | 1060348 1737
3001| 106081 21208
a001| 103897 2.3218
8001| 108.0405 21208
A001| 1055714 1. 2228
8001 1058378 21.2442
A001| 10659234 21185

5
25
5
23
m
23
m
23
5

247 69 48218
07 69 54/180
03 78 28|45
26 74 51 39
71 58235
30 78 46|38
24 65 58|19
21 68 6|28
29 61 47|55
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Huyén Qué Vi

Hinh 11. Cdc diém khéng dat chuan QCVN 08:2008 vé chi tiéu COD

Nhin chung, nuéc mat khu vuc 6 huyén ha
lwu song Cau dang co tinh trang & nhiém boi
cac chi tiéu nhu TSS, COD, BOD, NHs*, Fe
(vuot loai A).

Déi véi dir liéu moi truong khdng khi, dua
vao két qua hinh 8 va phuong phdp ndi suy
trong ArcGIS, ta c6 thé thay muc d6 & nhiém
tap trung cao & khu vyc Thanh phé Bic Ninh,
Yén Phong, do noi day c6 toc do phat trién lang
nghé nhanh chong, khi thai doc hai ra moi
truong nhiéu.

4. Két luan va kién nghi
4.1. Két lugn

H¢ thong tin dia ly GIS c6 y nghia va vai
tro 16n trong viéc quan ly moi truong, tng dung
trong du béo, khiac phuc c&c su ¢6 va tham hoa
thién nhién moi truong. Co s¢ dir ligu GIS da
dugc cac nude trén Thé giéi va Viet Nam tng
dung rong rai trong linh vuc quy hoach moi
truong va quan 1y moi truong.

Nghién cuu da xay dung duoc co so dir liéu
nén dia 1y va co so dit liéu chuyén dé moéi truong
cua khu vuc, duoc luu dudi dang dit liéu chuan
trong GIS la GeoDatabase trén co s& ap dung cac
chuan trong xay dung co s& dit liéu: chuan dinh
dang dir ligu, chuan project, chuan topology va
chuan dir liéu thuge tinh. Dong thoi nd da gop
phan cung cap nhiing thdng tin quan trong vé
mot so linh vuc caa hién trang moi truong khu
vuc ha luu song Cau, gop phan thiét thuc phuc
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vu cOng tac quan ly moi truong mot cach higu
qua, hudng téi muc tiéu phat trien bén ving.

4.2. Kién nghi

Pé tai mai chi dung & viéc xay dung co s
dir liéu GIS chuyén dé méi truong mang tinh
chat tdng quan vé&i 2 nhém lép, chua tich hop
dugc co so dir liéu moi trudng day du dé co thé
dua ra nhitng phan tich, danh gia toan dién hon.
Bén canh do, can nghién cau tich hop tu lidu
vién tham dé xay dung mot co so dit liéu GIS
moi truong hoan chinh va dong bo hon.
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SUMMARY
GIS Application for building database and environmental quality map
Pham Thi Thanh Hoa, Hanoi University of Mining and Geology

In recent years, environmental management has become an important and urgent requirement
in the countries, the provinces and the territories. The rapid increase of social and economic activities
in the areas impacted on quality of natural resources and environment. The establishment of an
information system, a database to support the environmental management is necessary in current and
future. In addition, with the development of information technology, GIS technology (Geographic
Information System) with the means for both efficient handling of voluminous data and effective
spatial analysis capabilities, is suitable for this field. With study areas in lower reaches of Cau river,
existing the problems of pollution, environmental degradation and environmental disaster. Therefore,
efforts to counteract this problem include environmental protection and environmental resources
management, towards sustainable development. Thus, the objective of this paper is to buid a GIS
database and environmental quality map in these areas (include 6 districts in lower reaches of Cau
river). At the same time, the built datase and maps will provide the important information to the
managers have a more complete picture of managed areas and can more readily make decision for
environmental management and environmental impact assessment.
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