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XAC PINH TIEM NANG SU DUNG DAT
BANG PHAN TICH KHONG GIAN VA
PANH GIA DA TIEU CHUAN

1. Gioi thiéu

Trong phan tich, danh gi4 cac tinh chdt tu
nhien, moi trudng, va kinh t€ - xa hoi cho cac don
vi dat trong quy hoach phat trién do thi doi hoi
phai nhan dang, thiét 1ap cic don vi st dung dugc
hoac khong thé sir dung phi hop v&i muc tiéu kinh
t€ - xa hoi va bén vitng méi trdng ; mudn vay cin
c6 mo6t mo hinh phan tich thich hgp nham muc
dich tich hop cic nguén dit lieu khac nhau d€ mo
hinh hoa cac dir liéu vé dat va tinh chat cia noé.
Trong pham vi nay, h¢ thong thong tin dia ly (GIS)
va danh gia da tieu chuan (MCE) dugc coi la cong
cu hitu hiu nhdm thi€p 1ap co s6 dir lieu, phan tich
cic s6 lieu khong gian, va xac dinh tinh pha hgp
cia dat cho k& hoach st dung dit. Trong khuon
khé bai biao niy ching toi xin néu mot vai ket qua
dat duge bang sit dung mo hinh phuong phap phan
tich khong gian (SA) trong moi truong GIS két hop
voi danhia da tieu chuén (MCE) trong lua chon
khu dat thich hop trong quy hoach phat trién dan
cu thi tran Bagac, tinh Bataan (Philipin).

2. Vi tri va dic diém ving nghién ciru

Thi trdn Bagac ndm ¢ phia tay tinh Bataan,
cich thi do Manila cha Philipin 150 km (hinh I).
Téng dan s6 ving ndy vdo khoang 21.546 ngudi
110] véi téc do ting dan s 2,62 %/nam. Bagac la
mot viing ¢6 vi tri thuan 1oi cho phat trién du lich
vi c6 he thong giao thong thuy-bo thuan lgi. Mat
khéac bién gidi phia tay cud thi trdn 1a Bién Dong.
Cac duong giao thong tdi cic ving lan can dang
duoc nang cip, ¢o thé duge hoan thanh trong 2-3
nam toi. Ngoai trir dai ven bién hep phia tay,
Bagac 14 mot ving déi nii dang dinh tron véi cac
thung ling gita nai.

LE THI CHAU HA, CHU AN TRUONG

3. Néi dung nghién ciu

Mot trong nhitng van dé ca phat trién do thi 1a
sur tac dong ctia tang dan s6 khong ki€m soat duoc.
Dan s6 tang lén dong thoi v&i nhilng nhu cdu cdp
thiet v& nha ctta, co 56 ha tdng. Mo hinh dan cu
duoc coi 13 hién dai néu thoa man cic nhu cdu vé
¢o s0 ha tdng : trudng hoc, chg, siéu thi, giao thong
thuan 1gi, co s6 va dich vu y t€ t6t, cac dich vu gidi
tri, ddm bao nhu ciu nude,... [3]. Mat khac, khi su
dung dat cho phat trién dan cu cdn phai tinh dén su
mau thuin giita nhu cdu cla con ngudi, su mat dat
nong nghiép, bao ton thién nhién va moi trudng
song cha cac lodi,...

Muc dich ctia bai bio ndy nhim 1am sang t6 vai
tro cua GIS va MCE trong viéc xic dinh khu dat
thich hop nhdt cho phat trién dan cu. Trong do, cic
tinh chat tu nhién, kinh t& - xd hoi, cling nhu bio
t6n tai nguyén moi truong dugc tinh dén trong qué
trinh thu thap di lieu va phan tich. D€ thuc hién
duoc muc dich nay cin thuc hién cac bude sau :

a. Xac dinh cAc yéu t6 nhu : thién tai, chi phi va
khd nang st dung mang ludi giao thong. Day 14
nhitng y&u & rat quan trong trong viéc danh gid
tinh phi hop cla st dung ddt cho cac ving dan cu.

b. Phan loai cic don vi dat dua trén cic tiéu
chudn : tinh chat ddt, do doc, khoang cach dén
song ngoi, kha ning xudt hién vang dan cu va kha
ning gin dudng giao thong.

c. Xay dung ban dé "thich hgp" téng hop cho
phat trién do thi cla thi trin Bagac bang cich st
dung GIS va MCE, dugc phan loai thanh : rdt thich
hop, thich hop, thich hop trung binh, kém thich
hop, rdt kém thich hop, khong thich hop.
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4. Két qud nghién ciu

Moi truong GIS cho phép tinh todn, phan tich.
va téng hop cac dit ligu khong gian. MCE tmg ¢ lung
viec phan hang (ranking) va gin trong s0 nhiam
muc dich danh gid tinh thich hop téng the cho timg
don vi st dung dat cu thé. Dua trén co SO ndy.
hinh "thich hop” (a \Ultdbl]lt) model) duoc thlet
lap dé danh gia. xac dinh s6 lugng cic khu dat dap
{ing dugc nhitng yéu cdu cia phit trién dan cur.

Dien tich cdn sit dung cho phat trién dan cu
dudc tinh toan dugc dua trén nhitng gid thiét sau :

- Téc do tang dan 6 1a khong d6i trong vong
10 nam.

- Mj gia dinh chi khodng 4 ngudi va & trong 1
¢in ho trong vong 10 nam toi.

- Téc do tang trudng dan cu bing toc do tang
truong dan so.

va duoc thé hién bing cong thic
& =/
Agnvn= gy gt Y 5

Trong d6 : A - dién tich khu do thi, f - nam tuong
lai (vi du 2010), b - nam hién tai, p - toc do tang
dan s6 hang nam.

) day. k& hoach quy hoach 1 10 nam, t6c do
tang dan s6 trung binh 2,62 %. dién tich vung dan
cur di 6 14 1765 ha. Ap dung cong thirc trén ta ¢6

Asro = 1765 x (1+0.026)'" = 2.281,489 ha

Nhu vay dién tich cin diing cho phat trién dan
cu dén nam 2010 ldy tron 6 14 228 Tha.
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Hinh 1b. Viing s& duge dung deé tinh toin

Ving dat dua vao nghién ciru duge xic dinh
bing hiéu sa giGia ving nghién clru vai ving khong
thé dua vio tinh toan [6] : 1a nhing ving :

- Ving bd bién ¢o voi bé rong 200 m : thay
triéu, song 1on. x6i mon ba bién.

- Cac rirng duoc bido vé, cong vién, vi cic vang
sinh théi cé gia tri khic.

- Cac khu dan cur c6 siin nhu : trung tam, cic
khu buon ban va nhia ¢ ¢6 san.

- Cic khu dat dac biet khiac nhu : nhd miy
nudc, trai linh...

Véi nhitng tiéu chudn trén, Khu vuc s& duoc
xem xét tinh toan trong qué trinh phat trién dan cu
duoc thé hién trén hinh 1b.

Bin do t6ng hop xac dinh tinh phu hop cho st
dung dat trong quy hoach phat trién dan cu dugc
x4y dung dua trén nhirng ticu chudn sau :

- Thién tai : kha ning bi 1d lut, duge the hién
bing khoang cich dén he thong song suoi. Kha
ning bi trugt 19, thé hien bing do doc va tinh chat
co ly cha dat.

- Diéu kien xay dung : tinh chat dat, do dac.

- Tinh tién lgi : gdn khu dan cu cii, gdn dudng
giao thong.

Cac tieu chudn niy duoc biéu dién dudi dang
khong gian bang cic ban do va cac bang thudc tinh
lien két voi nhitng ban dé nay. Ching duoc the
hién trong mo hinh GIS tong quat sau (hinh 2).



Dé danh gia chinh x4c khu dat no 14 thich hgp
cho phat trién dan ching toi da sit dung phuong
phap dinh tinh so sanh, xac dinh céc tiéu chuan nao

Po doc
Tinh chat dat

— Khoang cach dén cac khu dan cu cii
Khoang cach dén duong giao thong

Khoang cich dén mang ludi song sudi

Ving c6 thé dua vdoquy hoach phit trién dan cu

Hinh 2. Mo hinh t6ng quat trong xay dung ban do "thich hop" [6]

chdt cua ching.

Bdng I. Xac dinh céc tiéu chuan va théng sé lién quan

€ ¢o dnh hudng truc ti€p dén viec danh gii nay.
Bdng 1 thé hién cac tieu chudn danh gia va cac tinh

Tieu chuan Chi s6 Tic dong Piéu kién cdn
Tinh trang mun-cat, man, cit-mun, Diéu kien xay dung bat khong b rai,
dat chu yéu 1a set, sét. ' ' do hat tot

" 0-5%, 5-10%, 10-15%, 15-20%, Diéu kien xay dung, tinh ¢
viing ctia cong trinh

Do doc rat thodi (0-5%).

Thiét hai va ngudi va cua

Khong c6 kha nang xdy
ra 1 lut bat ngd. Khong
xdy ra truot &

Cong viéc cua con ngudi tai
céc co quan, truong sd. Co sd
ha tdng dd c6, cic cong
_trinhvui chai cong cong khac

Khu dinh cu mé&i khong
cach xa trung tam cii
qua 4500 m

Bodee " 20-25%va25%
0-100, 100-200, 200-300,
Khoang cach 300-500, 16n hon 500 m
dén song, (doi vai song)
sudi 0-50. 50-100, 100-200, 200-300,
.............. 16n hon 300 m (doi véi sudi)
~ 0-1500 m, 1500-3000 m,
Gj;‘ncsl‘; S.:“ 3000-4500 m. 4500 - 6000 m.
hon 6000 m
Kha nang sir i

dung mang
ludi giao
thong

Giam bot thai gian dén cac
cong trinh cong cong, co
quan, truong hoc, va cac

trung tam dich vu cong cong

Nhirng khoang cach chinh xac
duoc x4c dinh cho timg
tieu chudn

Tiét kiém thoi gian,
giam 4ch tic giao thong

Cac tiéu chuan trén day duoc biéu dién dudi

dang ban d6. Trén co sd nhiing thong s6 cdn thiét
cho timg tieu chudn, bang cic cong cu cia GIS,
cic ban d6 nidy duge phan loai (classification) va
phan cép (ranking) t0y theo mic do phu hop cho
muc dich nghién ctru. Trong khi phan cap, phuong

Radt thich hop 10 9 8 7 6 5

phép cho diém trong MCE duoc ap dung. Cac 16p
(classes) cua mot ban d6 duge phan cip bing so tir
-100 dén 10 d€ xic dinh cdp dinh luong it tiéu
chuin "Hoan toan khong thich hop" (Permanently
unsuitability) dén "rat thich hop" (highly
suitability), dugc thé hién biang thang sau :

Hoan toan

-100 khong thich hop
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Gia tri -100 thé hién : néu c6 bt ky mot vang
niao dé duge xét 1a hoan toan khong thich hop thi
viing niy khong bao gid duac tinh dén trong trong
quy hoach.

Sau day la mot vi du cua phuong phap nay cho
ban d6 "tinh thich hop cla dat” ; duge xay dung
dua trén lodi d4t nao co6 thé ph hop cho xay dung.
Thong thuong don vi déit nao c¢6 do hat, do dinh
két tot, tAng mat 6n dinh, khong qua rdn, thi c6 kha
nang dugc st dung cao. Trong vung nghién clu,
d4t sét khong thé diung duoc vi vay nd duge phan
cap thdp hon cac loai ddt khac (bdng 2). Cac tieu
chuén khac vé do déc, kha nang st dung dudng
giao thong,... ciing dugc danh gid twong tu nhu
vay. Viéc cho diém s6 ndy dua trén kinh nghiém
va kién thitc cla cic chuyeén gia cho nén khong

Si SO W_\'y +Si rd Wnl

tranh khoi y kién cht quan. Su phan bd khong gian
clia timg thanh phin dugc thé hién ¢ hinh 3.

Bdng 2. Diém s8& cac loai dat

Loai dat Cdp thichhop  Diém (S)
Cat - min Rét thich hop 10
Mimn Rat thich hop 10
Mun - cat Thich hop 6
P4t pha nhiéu sét  Thich hop kém 3
Sét Hién tai khong
thich hop 1

Ban dé téng hop tir 5 ban d6 thanh phdn trén
duoc xay dung bang "chirc nang chong ghép"” trong
moi trudng GIS, the hién bang cong thire sau :

+ SigW, +S8i,W, + S, W,

Si

sum

Trong d6 : Sem - tng gia tri clia cac tieu chudn
thanh phén, S,+S., - cac diém danh gia theo tiéu
chudn duoc phan bs trén cic ban do thanh phdn,
W, W, Wy, Wi, W, - trong s6 cla ting ban
d6 thanh phan.

DéE danh gia trong $6, ching toi st dung phép
so sanh ‘"cip" trong MCE bing phin mém
DEFINITE. Cac bdn d6 thanh phidn dugc danh gia
dua trén mirc do quan trong cta nd t6i viéc hinh
thanh ban dé téng hop nhu sau :

Ban dé khoang cach Tuyét doi quan

dén song trong 9
Ban d6 do déc R4t quan trong 7
Bén dé dat Kha quan trong 5

- 1]

W\'u 2 Wr(l + W.\‘/ i w/r[ + W(/r

Bén d6 khoang cach dén
khu déan cu cii

Bén dé khoang cich dén
duong giao thong

Quan trong 3

Kém quan trong 1

Phép so sanh doi cho phép so sanh tirng cap
tieu chuin véi nhau, cudi cing tieu chuin nio
duoc danh gia 1 quan trong nhdt, tic dong manh
dén quy hoach phat trién dan cu s& duge danh gia
1a “"tuyét d6i quan trong". Tiéu chuan nio dugc
danh gia l1a khong tic dong dén quy hoach thi s&
dwoc danh gia 14 "kém quan trong". Cac tiéu chan
nay duoc phan hang va chuyén ra dang s6 nhu trén
nham muc dich thuan lgi cho tinh toan.

Tir d6 trong s6 dugc xéc dinh biang bang 3 :

Bdng 3. K&t qua dénh gia trong s& cho cac ban dé thanh phin bing phan mém Bosda

P T Ban do B4n d6 khoang Bdn d6 khoang  Trong

Ban d6 Ban do B , . , . 2 . .

il e khoang cich  cich dén khu  céch dén duong  s0

A dén song dan cu cii giao thong Wi
Ban dé dat 0,500 0,200 3,000 5,000 0,140
Bén d6 do doc 2,000 0,333 5,000 7,000 0,242
Be);r})jg koungigaciden \ugrian' s il 7,000 9,000 0,520

Bén d6 khoang cach dén

.khu dan cu i 0,333 0,200 0,143 3,000 0,065
BAmg Khaapeaciohiicn, . suppmai- =@, 48 0,111 0,333 0,034

dudng giao thong
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1. Bdn d6 phan loai dit : so

2. Bén d6 phan logi do déc : sl

# ; # 3 Binds khodng cich dén

cAc sOng : i

4. Bin d6 khodng cach dén
duong giao thong : rd

3. Bin d6 khoang cich dén
cac ving dan cu : er

Rat thich hop

Thich hop
Thich hop trung binh
Thich hop kém

Hién tai khong thich hop

G

Hoan toan khong thich hgp

u] 000

1:151407

Hinh 3. Cac ban d6 danh gia mirc do thich hop cta tirng loai tieu chudn thanh phan duroc ap dung theo GIS
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Tir d6, ban d6 téng hop dugc xay dung va bicu
dién nhu & hinh 4a. Gia tri cda ting pixel (mang 6
vuong) trén ban dé ndm trong khoang tir gid tri am
dén gi tri duong. Cac gia tri dang s0 ndy s& khong

¢6 ¥y nghia néu ta khong phan cdp ching. Dua vio
dé thi tich ldy clia ban do téng hop, cic gid tri
dang 6 nim trong khodng tr < 0 dén 10 duoc
phan loai thanh sau cdp nhu sau (bdng 4) :

Bdng 4. Két qua phan loai clia ban dé tdng hop

Téng gia tri cla
cac tiéu chuan Cidp
thanh phéin

Phin tram doi voi dien tich

Dién tich (ha) ving nghién ciru

<0 Hoan toan khong thich hop
\ Hien tai khong thich hop
1-3 Kém thich hop
3-6 Thich hop trung binh
6-8 Thich hgp
8-10 Rat thich hop

1436,97 14,4
0 0
17,78 0.2
2516,58 25,2
575743 57,7
257,11 2,6
9985,87 100

§ 97000
-7 96021

-24 89010

-41 82060

-75 BE110

| 5875080 ﬁ iy
ay

CHU GIAI
Khu dat thich hop
Vung dan cur cii

= Mang ludi giao thong

Song

Ny 5 050

1 BT

Hinh 4. a - Ban dé téng hop dudi dang s6, b - Ban d6 biéu dién cac vung dat thich hop
cho quy hoach phat trién do thi

Nhu vay, chi nhitng vung dat "thich hop" va
"rat thich hop" méi dugc dua vao k€ hoach phat
trién dan cu (6.014,54 ha). Bdi vi tieu chuin dat ra
la dién tich nho nhadt clia mot khu dat dua vao ké
hoach phai 16n hon 10 ha, cho nén chi ¢6 3.717 ha
12 duge dua vao ké hoach, va phan bo khong gian
cua nhitng khu dat ndy thé hién trén hinh 4b.
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So sianh v6i nhu cdu phat trién do thi cua thi
trdn Bagac trong vong 10 nam t6i, két qua tinh
toan phu hop voi yéu cdu dat ra. Dién tich ddt tinh
duge hoan toan dap itng duoc nhu cdu sit dung dat
cho quy hoach phat trién dan cu trong vong 10

nam tdi.
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KET LUAN

GIS la cong cu hitu hiéu trong dinh gia. phan
tich tap hop cic dir li¢u khong gian v khong mang
tinh khong gian. Ket qud thu duge nhd dp dung
nhitng cong cu ndy thé hién khong chi dudi dang
phan bo khong gian cla cic doi trong cu the ma
con the hién dudi dang cic bang thuoc tinh phan
anh tinh chat. dic diém cic doi twong do. MCE
g1ap cho cic nhi hoach dinh chinh sich tiép can
duge cac phuong an quyét dinh khic nhau. Tuy
nhién theo yéu cdu cua cic muc dich danh gia. ho
O the thay doi trong 56 cling nhu thang diém cua
cie tieu chudn va dua ra cic quyét dinh can thiet.

Dua trén GIS va MCE. cic tieu chuin vé tinh
thich hop cua dat. do doc. duong giao thong. mang
song suoi. va cie khu dan cu da ¢6 duoe dua vio
phan tich. danh gid trong mo hinh "thich hop”. Két
qua dp dung mo hinhndy véi thi xi Bagac nhu sau :

- Hon 35% dién tich dit cia khu vuc nghién
ctu li thich hop va rat thich hop cho quy hoach
dan cu. khoang 50 % diéen tich dat 1a kém va thich
hop vira phdi. 14 % dién tich dat hien ti khong
thich hop.

- Dién tich dat thich hgp cho phat trién dan cu
12 3.714 ha. chd yéu ndm gin cac khu dan cu ¢t va
tren dat nong nghiep. Bai vi nong nghiep duge coi
[ nghe chu yéu ¢ Bagac nén mo hinh phat trién
dan cu gitta cac Khu dinh cu va cic khu nong
nghiep 1 quan trong di duge gidi quyet nhu ket
qua tinh toan.

- Nhyr di noi o trén. trong tuong lai. du lich s&
I& mot trong nhiing nganh trién vong & Baguc,
ching 10i dé nghi : nhitng khu dat thich hop cho
phat trien dian cu ndm gén b biéh sé duoge dung de

L =g ciac khu vui choi giai tri va cic khiach

san. Diéu nay s& tao diéu kien thudn logi cho phat
trién cu s¢ ha tdng cua todn ving vi thu hat nhiéu
khéch du lich hon nita.
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A framework tor land

SUMMARY
Land suitability analysis by spatial analysis and
multicriterie evaluation

Land suitability evaluation is the process of
identifying the use potential of land on the basis of
its attributes. A variety of analytical models can be
used in this identification. In this study, the use of
the integration of the Geographic Information
System (GIS) and Multicriteria Evaluation (MCE)
techniques is a powerful tool to implement and
analyze the suitability of land for specific uses. To
provide an example of this, the study aims to
identify  potentially suitable areas for residential
expansion in  Municipality of Bagac, Bataan
(Philippines). Factors that are considered in
identifying area are natural hazard (flooding
hazard), cost of construction, soil suitability, slopes,
distance to river and streams, and proximity to
existing residential settlement and accessibility to
road network. Using the data on demography and
combining the model of land suitability, the
estimate of future land requirement for residential
expansion is predicted.
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Vién Dia chat,
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