Nghién ciru - Ung dung

UNG DUNG GIS VA PHUONG PHAP PHAN TiCH THU BAC
LUA CHON VI TRi QUY HOACH CUM CONG NGHIEP
TAI THANH PHO CHI LINH, TINH HAI DUONG
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Nghién curu su dung phuwong phap phan tich thir bdc (Analytic Hierarchy Process - AHP) voi
muwodi tiéu chi dwoc chia thanh hai nhém la kinh té va méi truong, nham lwa chon vi tri thich hop
quy hoach cum cong nghiép tai thanh phé Chi Linh, tinh Hdai Dwong. Ung dung céng nghé GIS
va Iy thuyét tip mo Fuzzy logic tao cdc I0p chuyén dé dang raster va xdy dung ham thanh vién
cho tirng tiéu chi, sau dé két hop véi trong sé ciia cdc tiéu chi tién hanh chong xép tao ra I6p
raster gid tri phit hop. Két qua nghién ciru cho thdy cé 23.959,23 ha chiém 84,96% dién tich
nghién ciru la khéng phit hop; 4.123,91 ha chiém 14,62% dién tich nghién cieu it phit hop va
115,86 ha chiém 0,41% dién tich nghién ciru phix hop quy hoach cum céng nghiép. Nghién ciru
dé xudt hai vi tri tiém nang nhdt thuéc phuong Cong Hoa va Chi Minh voi dién tich lan lwot la
28,43 ha va 72,41 ha dé quy hoach cum céng nghiép tai thanh phé Chi Linh, tinh Hai Dwong.

Tir khéa: AHP, Fuzzy logic, GIS, Cum céng nghiép, Thanh phé Chi Linh.

1. Mé diu

Tinh lity ké dén hét nam 2023, ca nudc da
thanh 14p 1.062 cum cong nghiép (CCN) véi
tong dién tich hon 39.700 ha. Riéng nam 2023
ca nudc ¢6 705 CCN, tong dién tich 23.400 ha
di vao hoat dong, chiém 66,4% s6 CCN da
thanh 1ap [12]. Tuy nhién, sy phat trién ciia
cac CCN hién chua dap tng dugc theo xu
huéng xanh, bén vimng trong san xuat cong
nghiép [13]. Do do, viéc lya chon vi tri quy
hoach CCN 14 rat can thiét, né quyét dinh dén
su phat trién bén viing ctia méi truong va doi
soéng ctia ngudi dan trong khu vue. Vi tri quy
hoach CCN thich hop phai dap tng duoc

nhiéu yéu t6 gitra loi ich kinh té, xa hoi va tinh
bén viing ctia mdi truong.

Hién tai, thanh ph6 Chi Linh c¢6 01 khu
cong nghi¢p (KCN) Cong Hoa voi quy mod
201,43 ha; 4 CCN v6i quy mo khoang 102,1
ha. Cac CCN nay dong vai tro quan trong
trong viéc phat trién kinh té va tao viéc lam
cho ngudi dan dia phuong. Thanh phd dang
tiép tuc quy hoach mé rong va xay dung ha
tang cac khu, CCN dé thu huat cac doanh
nghiép vao dau tu [14].

Nhiéu nghién ctru trén thé gioi da két hop
gitta GIS va phuong phép phan tich da tiéu chi
nhu 13 mot cong cu trong viéc hd tro ra quyét
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dinh. Cong cu nay duoc ap dung rong rai dé lua
chon dia diém phu hop [1-6]. Trong d6, quy
trinh phan tich thtr bac (AHP) la mét phuong
phap phd bién trong linh vyc nhu lya chon dia
diém, quy hoach lanh thd, v.v. [7]. Trong do,
cac nghién ctru tiéu biéu st dung phan tich da
tiéu chi dé lya chon quy hoach dia diém cong
nghiép nhu:

Nghién ctru cua Aleksandar Rikalovic va
cong su su dung phan tich da tiéu chi dya trén
GIS d luva chon dia diém cong nghiép &
Vojvodina, Serbia. Cac dia diém lya chon di
duoc giai quyét trong giai doan sang loc, chi
Iira chon nhimng dia diém dap ung cac tiéu chi
co ban. Viéc nay di giam duoc thoi gian can
thiét cho viéc ra quyét dinh, ting hiéu qua va
chat luong chon cac dia diém tiém ning [8].
Tac gia Aissa Taibi va Baghdad da két hop quy
trinh phan tich mo (FAHP), GIS va céc quy tic
quyét dinh dé cung cap cho nguoi ra quyét dinh
md hinh xép hang cho cac KCN ¢ Algeria. Thir
hang cua mét khu vuc thu dugce 1a mét chi )
huéng din ngudi ra quyét dinh cach sir dung
mot cach tt nhat trong twong lai [9].

O Viét Nam, nghién ctru ctia nhom téc gia
Nguyén Xuén Linh d4 d4nh gia tinh hop 1y vé
vi tri quy hoach dat KCN bang cong nghé GIS
va F-AHP tai huyén Hung Ha, tinh Théi Binh
[15]. Két qua chi ra rang hau nhu cac vi tri quy
hoach déu chua hop 1y chu yéu 1a trung tim
cua huyén, xa, mat dé dan cu cao, kinh té phat
trién voi nhidu co so ha ting, khong gian hep.
Tac gia Vii Khic Hing cling cac cong sy tai
huyén Hoai Ptrc, TP Ha Noi, da két hop giira
phuong phap AHP, 1y thuyét mo Fuzzy va
cong nghé GIS dé tim ra vi tri quy hoach CCN
thich hop [16]. Két qua di dé xuat ra 4 vi tri
tiém nang thich hop cho viéc quy hoach CCN.
Nghién ctru nhéan dinh thong qua GIS v6i chirc
nang xu ly dir li¢u khong gian va ky thuat

AHP két hop cung 1y thuyét mo Fuzzy logic
da giup giai quyét bai toan quy hoach vi tri
CCN mot cach hi¢u qua.

2. Khu vue, dir liéu va phwong phap
nghién ctiru

2.1. Khu vwc nghién cuu

Thanh phé Chi Linh c6 tong dién tich tu
nhién 13 28.292,7 ha [17], ndm & phia Béc cua
tinh Hai Duong, cach thi d6 Ha Noi 70 km vé
phia Dong Bic.
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Hinh 1: So dé vi tri thanh pho Chi Linh,
tinh Hai Duong

Vi tri dia Iy thanh phé Chi Linh: Phia Bac
va Tay Bac giap huyén Luc Nam va huyén
Yén Diing, tinh Bic Giang; Phia DPong giap thi
xa Pong Triéu, tinh Quang Ninh; Phia Nam
huyén Nam Séach va thi xa Kinh Mo6n; Phia
Tay Nam gidp cac huyén Luong Tai, Gia Binh
va Qué V3, tinh Bic Ninh. Chi Linh nam trong
ving tam giac kinh t& Ha Noi - Hai Phong -
Quang Ninh, ¢6 nhiéu duong giao thong thuan
loi. Pudng bd ¢6 qudc 16 18 chay doc hudng
Dong - Tay qua trung tdm thanh phd ndi lién
Ha Noi - Quang Ninh. Pudng thily ¢6 chiéu dai
40 km duong séng (song Kinh Thay, song
Thuong va song Pong Mai) bao boc phia
Pong, Tay, Nam cta thanh phd thong thuong
vo1 Hai Phong, Bic Giang, Bic Ninh, thuan loi
cho viéc giao luu kinh té, xa hoi giira thanh phd
v6i cac vung lan can, thac déy tién trinh d6 thi
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hoa, phat trién cong nghiép, thuong mai va dich
vu. [18].

2.2. Dir liéu nghién curu

St dung phan mém QGIS va MicroStation
V81, voi dir liéu khong gian va phi khong gian.
Dt li¢u raster sir dung 1a mo hinh s6 do cao
(DEM) véi d6 phan giai 30 m, tai mién phi tir
trang web (https://earthexplorer.usgs.gov/) cua
co quan Khao sat dia chat Hoa Ky (USGS).
Céc 16p dir lidu vector dugc trich xuét tir Ban
dd hién trang str dung dat TP Chi Linh nim
2022 ty 1€ 1:25.000 do phong Tai nguyén Moi
truong TP Chi Linh cung cip. Nghién ctru sir
dung hé toa do phéng VN2000 v&i mai chiéu
theo kinh tuyén truc tinh Hai Duong (H¢ toa do
VN2000 kinh tuyén 105°30° mui chiéu 6°).

2.3. Phwong phap nghién cuu

2.3.1. Lwa chon cac tiéu chi quy hoach
cum cong nghiép

Céc tiéu chi duoc lua chon dua trén diéu
kién ty nhién, kinh té xa hoi cta thanh phd,
céc nghién ctru da duoc cong bd va kha ning
thu thap dir liéu, dé xuat 10 tiéu chi thudc 02
nhom kinh t& va méi trudng cu thé:

- Nhém kinh té gom: Khoang cach dén
duong giao thong chinh (Quéc 19, tinh 19,
huyén 16); Hién trang sir dung dat; Khoang
cach dén cum cong nghiép da c6; Khoang cach
161 cac cong trinh cung cap ning lwong; Do déc.

- Nhém méi truong gom: Khoang cach
dén khu dit 6; Khoang cach dén khu di tich;
Khoang cach dén khu san xut néng nghiép;
Khoang cach dén ngudn nudc mit (song, sudi,
ao ho, ...); Khoang cach dén bai xur Iy rac, khu
xtr 1y chat thai.

2.3.2. Phwong phap phan tich thir bac AHP

AHP 13 mot phuong phép ra quyét dinh da
muc tiéu dugc dé xuét boi Saaty (1980). Pay
1a phuong phép so sanh dinh lugng khi can

danh gia nhiéu phuong an dua trén nhiéu tiéu
chi khac nhau dé chon ra phuong 4n t6t nhat
[10]. Cac cdp tiéu chi s& 1an luot duoc so sanh
b6i nhidu chuyén gia khac nhau nhdm xéc
dinh mtrc d¢ quan trong gitra ching. Qua trinh
danh gid duoc thuc hién dua trén thang diém
9. Két qua so sanh s& duogc tong hop thanh mot
ma tran va dugc phan tich nham cho ra trong
s6 cuia cac tiéu chi. Cac trong s nay sé dugc
kiém tra boi hé sb nhit quan.

2.3.3. Ly thuyét mo Fuzzy logic

Ly thuyét tap md duoc tac gia Zadeh gidi
thiéu ndm 1965 nham giai quyét nhimg van dé
¢6 tinh chét khong chic chan do su thiéu chinh
xac hodc thiéu rd rang [11]. Ly thuyét tap md
cho phép danh gia tir tir vé quan hé thanh vién
gilta mot phan tir va mot tap hop. Xét X 1a tap
hop gdm cac phan tir. Tap mo 12 mot tap hop
dugc biéu dién dudi dang mot ham thanh vién
uM(x) thé hién kha ning dé thudc vao tap M.
Gia tri biéu dién muc d6 thanh vién ciia mot
phan tir ndm trong khoang tir 0 ti 1. Néu pum)
= 0 c6 nghia phan tir hoan toan khong thudc
tap M. Nguoc lai, néu pmey = 1 c6 nghia phan
tr hoan toan thudce tap M.

2.3.4. Két hop giita GIS, AHP va Iy thuyét
mo Fuzzy logic

Két hop gilta GIS, AHP va 1y thuyét mo
Fuzzy logic xac dinh vi tri quy hoach CCN
theo cac budc nhu hinh 2.

3. Két qua nghién ctru

3.1. Xdc dinh trong sé cho cdc tiéu chi

Lap ma tran so sanh cap gitra cac tiéu chi
trong cung nhom. Thong qua ¥ kién cua 8
chuyén gia, xac dinh dugc hai ma tran so sanh
cdp ctia nhom kinh té va nhom méi truong voi
chi s nhat quén < 0,1 thu dugc trong sb cac
tiéu chi theo timg nhom. Két hop diéu kién tur
nhién, kinh té xa hoi va khao nghiém, nhan
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thiy néu tang trong s6 nhom mai trudng cao
hon nhom kinh té thi cac CCN s& nam & trén
dién tich dat 1am nghiép. Diéu nay 1a khong
phu hop. Vi véy, nghién ciru dé xuét trong s6
ctia nhom kinh té va nhém méi truong 1an luot
120,55 va 0,45. Tu do tinh ra trong sb cua ting
ti€u chi nhu bang 1.

M0 hinh s6 d§ cao
DEM
Raster héa (Rasterization)

D dbc
Chuyén don vi cho 16p raster
(Raster distance)

|

Lip cic him thanh vién
cho cdc tiéu chi

Giao théng chinh

Cum cong nghiép da cé

D

filit i

Hién trang sir dung dit

Cong trinh cung cip
ning lugng

pat&

L Khu di tich

T30 cdc 16p raster mo
(Fuzzify raster)

l Sin xuit nong nghiép

N Ngui”m nrée mat
(Weighted overlay)

Tao 16p raster gid tri phit hop ‘

Bii ric, khu xit If chit

Laura chon vi tri thich hgp quy thai

hoach cum cong nghiép

Hinh 2: So d6 phirong phdp thuc hién

Bang 1: Trong so cua cdc tiéu chi

Trong
<. | Trong
so0 khi L.
B Trong . B SO cua
Nhom ’ Tiéu chi SO n
SO , tieu
sanh i
. chi
nhém
0,55 | DGT 0,29 0,16

HTSDD 028 | 0,16
Kinh CCNdaco | 022 | 0,12
té CungcapNL | 0,13 | 0,07
D6 dbc 0,08 | 0,04
Khu ODC 033 | 0,15
Khuditich | 024 | 0,11
- Khu SXNN_ | 0,20 | 0,09
Moi 045 |Nguwon nuoc
truomg | gu 0,13 | 0,06
mit
Xt 1y chat
O g0 | 0,04
thai

(DGT: Khoang cich dén duong giao thong chinh,
HTSDD: Hién trang st dung d4t, CCN da co: Khoang
cach dén cum cong nghiép dd c6, Cung cip NL:
Khoang cach dén cong trinh cung cip ning lugng, Khu
ODC: Khoang cach dén khu dat ¢, Khu di tich: Khoang
cach dén khu di tich, Khu SXNN: Khoang cach dén khu
san xudt nong nghiép, Ngudn nudc mit: Khoang cach
dén ngudn nudc mit, Xir 1y chét thai: Khoang cach dén
khu xtr Iy chat thai).

3.2. Lap cdc ham thanh vién cho cic tiéu chi

Ham thanh vién dugc thanh lap trén co s&
tham khao céc nghién ctru da cong b6 [16, 17]
va y kién danh gia cta cac chuyén gia. Véi
mdi tiéu chi, ham thanh vién s& xac dinh tap
hop céac pixel phu hgp quy hoach CCN. Ham
thanh 1ap ham thanh vién cho céc tiéu chi thé
hién & bang 2.

Bang 2: Ham thanh vién va do thi cua cdc tiéu chi

N i Khoang
TT Tiéu chi cr o, N X n
gia tri Ham thanh vién
Khodne cich 61
| X ‘oa“g,cacthfm 0-1000 1 0<x<100
uong giao thong _ ) 1000-x
ik m f(x)= { =2 100 < x < 1000
0 x> 1000
, | Khoing cich déncum | 0-2000 yooor 0 < x <200
cong nghiép di co m f(x)={ =2 200 < x < 2000
0 x> 2000
Khoéng cach t6i c4
\ 5 Oartlgj CSC OLEAC 1 0-1500 1 0<x<200
cong trinh cung cap 1500—x
f(x)= 200 < x < 1500
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" , Khoang
TT Tiéu chi er i . X . n
gia tri Ham thanh vién
Khoang cach dén khu | 0-1000 (== 0<x<1000
4 <, f(x)= { 1000
dat o m 1 x=>1000
s Khoang cach d¢én khu | 0-1000 )= 1;‘00 0 < x <1000
di tich m 1 x=1000
6 Khoang cach dén khu 0-1000 (%)= 1(?00 0 <x <1000
san xuét ndng nghiép m 1 x>1000
I3 X
; Khodng céch dén 0-1000 f(x)= {m 0 < x < 1000
ngudn nudc mit m 1 x=1000
A f(x
g | Khoangcichdénbii | 0-1000 o0t 0 <x <500
réc, xit Iy chat thai m f(X)= ) 1000500 00 = x <1000
0 x>1000
1 0<x<30°
9 DO doc 0-30° f(X)= 30°—x 15° < x < 30°
30°-15°
0 x>30°
Pat chua stir dung
10 | Hién trang sir dung dét Dét nong nghiép
Pat phi nong nghiép

3.3. Tao cac lop raster mo

Tién hanh tao cac 16p raster md ctia timg tiéu chi thu dugc két qua nhu hinh 3:

-
- -
&
(<) ()

(a)

(2)

(h)

Hinh 3: Cac lop raster mo

(e)
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(a) Puong giao théng chinh, (b) Cum cong nghiép di cé, (c) Cong trinh cung cdp ning
liwong, (d) Khu dat 6, (e) Khu di tich, (f) Khu san xudt nong nghiép, (g) Neuon nwde mdt, (h)
Bai réc, khu xir 1y chat thai, (i) Hién trang sir dung ddt, (k) Bé doc

3.4. Tao lop raster gid tri phu hop

Tao 16p gi4 tri phu hop biang cach chdng xép cac 10p raster md cia céc tiéu chi kém theo
trong s6 cua ting tiéu chi. Thu duoc mot 16p raster gia tri phu hop vi tri quy hoach CCN véi
gia tri phu hop cho tung picxel, phan khoang gié tri phu hop thanh 3 nhém: Khong phu hop (<=
0,45), It pho hop (0,45 - 0,58), Pha hop (> 0,58), két qua thu dwoc ban dd hinh 4.

BAN PO MUC PO THICH HOP VI TRI QUY HOACH CUM CONG NGHIEP TAI THANH PHO CHI LINH, TINH HAI DUONG

2335000
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A ey

2330000
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0009EROCS

2325000
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[ Khong phit hgp
B ftphikop
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2320000
0000ZEE
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Hinh 4: Ban do muec do phu hop vi tri quy hoach

CCN thanh phé Chi Linh, tinh Hai Diong Hinh 3: Vitri cac vung thich hop

Ban d6 muc d¢ pht hop vi tri quy hoach | 2 [ 109.341,51 [ 10,93 [ PhaLai
CCN cho thdy 23.959,23 ha chiém 84,96% dién | 3 | 63.25558 | 6,33 | PhaLai Van An
tich nghién ctru 12 khong phu hop; 4.123,91 ha |+ 724.136.09 | 7241 | Van An.Chi Minh
hibm 14.62% dién tich nehién ciro 13 it obih 5 | 31588243 | 31,59 [ TanDan
chiem 19,627 dien tich nghien cut - P hOP- 76 17597295,06 | 20,73 | Tan Dan
va 115,86 ha chiém 0,41% dién tich nghién ctru 7 71.723.56 7.17 | Hoang Tan
la phu hop quy hoach CCN. 8 27.878,07 2,79 | Hoang Tan
3.5. Lwa chon vi tri thich hop quy hoach 0 | 28430711 | 2843 | CongHoa
10 | 19821197 | 19,82 [ Cong Hoa

cum cong nghiép - - ) )

Nhan thay, ba vung s6 3, s6 7 va s6 8 c6
dién tich nho hon 10 ha khong phu hop véi
quy hoach CCN [19]. Bay vung con lai, nim
tai cdc phuong Pha Lai, Van An, Cong Hoa,
Tan Dan, Chi Minh. Xét vé dién tich, cac ving
nay déu thich hop dé quy hoach CCN, tuy
nhién ving sé 4, s6 5 va s6 9 1a ba vung co6

Thyc hién tao cac vung thich hgp trén
ranh gidi cac pixel c6 gia tri phu hop, két hop
viéc tinh dién tich va danh s th tu cac ving
thich hop, thu dugc 10 ving thé hién & hinh 5,
dién tich ctia cac ving duoc thé hién & bang 3.

Bang 3: Dién tich cac vung thich hop

Dién tich Dién

() tich (ha) Phuong quy dat 16n hon, thuan lgi hon cho vi¢c phat

Ving

1 113.650,36 1137 | PhaLai, Van An trién, m¢ rong CCN.
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Nghién ctru dé xuat hai ving s6 4 va s6 9
c6 gié tri phu hop cao nhét, ndm & phudng Chi
Minh va Van An, phuong Cong Hoa véi dién
tich 1an lugt 1a 72,41 ha va 28,43 ha.

4. Két luan

Ban dd murc do phu hop vi tri quy hoach
CCN tai TP Chi Linh, tinh Hai Duong dugc
thanh 1ap bang cach tmg dung GIS, AHP va ly
thuyét md Fuzzy logic v6i 10 tiéu chi dugc chia
1am hai nhom (Kinh té va méi truong). Két qua
cho thy 84,96% dién tich nghién ctru 1a khong
phu hgp tuong duong voi 23.959,23 ha;
14,62% di¢n tich nghién ctru la it phu hop
tuong ing v6i 4.123,91 ha va 115,86 ha chiém
0,41% dién tich nghién ctu la phu hop quy
hoach CCN. Vi tri thich hop quy hoach CCN
nam & cac phuong Phé Lai, Van An, Cong Hoa,
Tan Dan, Chi Minh. Trong do, c¢6 hai viung cé
gi tri phii hop 10n nhét va dién tich quy dét 16n
dugc dé xut 1a: Ving tai phuong Chi Minh va
Van An voi dién tich 72,41 ha va vung tai
phuong Cong Hoa véi dién tich 28,43 ha.
Nghién ciru nay rat c6 y nghia vi nd gép phan
b6 sung co s¢ khoa hoc cho cong tac quy hoach
vi tri CCN & thanh ph6 Chi Linh néi riéng va
cac tinh thanh trén toan qudc.
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Applying GIS and Analytic Hierarchy Process to select industrial cluster planning
locations in Chi Linh city, Hai Duong province

Nguyen Thi Oanh, Le Hung Chien, Vu Quynh Chi, Nguyen Diem Quynh, Nguyen Thi Huong

Vietnam National University of Forestry
Luong Thi Kim Dung, Vinh Phuc College

The study used the Analytic Hierarchy Process (AHP) with ten criteria divided into

economic and environmental groups to select appropriate locations for planning industrial
clusters in Chi Linh city, Hai Duong province. GIS technology and Fuzzy logic theory were
applied to create raster thematic layers and build membership functions for each criterion, then
combined with the criteria weights and overlayed to create the suitable value layer. Research
results showed that the unsuitable area was 23,959.23 hectares, accounting for 84.96% of the
research area; 4,123.91 hectares were less suitable, and 115.86 hectares were suitable for
industrial cluster planning, corresponding to 14.62% and 0.41% of the research area,
respectively. The study proposed the two most potential locations in Cong Hoa and Chi Minh
wards with an area of 28.43 hectares and 72.41 hectares, respectively, for planning an industrial
cluster in Chi Linh city, Hai Duong province.

Keywords: AHP, Fuzzy logic, GIS, Industrial clusters, Chi Linh city.
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