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TOM TAT

Pdnh gid ddt cho quan Iy sir dung dat bén
viing (ESLM) lién quan dén nhiéu linh vuc (tw
nhién, kinh té, x& hgi, méi truong), ddy Ia bai
toan ra quyét dinh da tiéu chudn. Trong nghién
cuu nay, Xay dung mé hinh tich hop GIS vdi
AHP va VIKOR trong gidi bai toan ESLM. Tién
trinh thuee hién nhie sau: (i) xdc dinh cdc yéu to
bén ving theo phuwong phip FAO (1993b,
2007); (i) dung ky thudt AHP-nhém dé tinh
trong so cdc yéu té bén viing; (iii) xdy dung cdc
I6p théong tin chuyén dé trong hé GIS vmg véi
tirng yéu 16, chong xép cdc 16p théng tin chuyén
dé, tinh todn va phan hang thich nghi (Si) bang

ki thudt VIKOR. So sanh két qud g dung ciia
md hinh nay (GIS va AHP-VIKOR) véi két qua
cia md hinh tich hgp GIS va AHP-TOPSIS, GIS
va AHP (tinh Si theo phwong phdp trung binh
trong so) trong ciing diéu kién ciia huyén DPirc
Trong - tinh Lam Pong, tir 36 danh gid, so sanh
cac md hinh: VIKOR dung hoa giza WAM
(mang tinh binh quan) va TOPSIS (phat huy quéa
Mure trinh tréi cia tirng yéu to), VIKOR xem xét
hai hda mai quan hé giita cdc yéu té sao cho dat
dwoc t6i da “nhém tién ich cho da sé” va toi
thiéu s “hai tiéc riéng lé”.

Tir khéa: GIS, AHP, VIKOR, danh gid ddt dai, quan 1y sir dung dat bén ving.

1. PAT VAN PE

Panh gia thich nghi dat dai (LE) cung cap
théng tin hd tro cho viéc quan ly sir dung dat
bén ving. LE thudng danh gia téng hop ca diéu
kién tu nhién, kinh té, x& hoi va méi truong (goi
1a d4nh gia dat dai bén ving). Do vay, danh gia
dat dai bén viing 1a bai toan danh gia, phan tich
quyét dinh da tiéu chuan (MCDA)).

Pé giai quyét bai toan MCDA, trén 80%
cac nghién ctru déu str dung phuong phép phén
tich thir bac (AHP) cta Saaty (1980) dé xéac dinh
trong sd cac tiéu chuan [4].

Panh gia dit dai lién quan dén nhiéu linh
vuc (kinh té, xa hoi, méi trudng,...), dé tranh
thi dwoc tri thirc ciia nhiéu chuyén gia trong
ting linh vuc, can thiét phai sir dung phuong
phap MCDM nhoém, qua trinh duoc thuc hién
nhu sau: dau tién, tng dung AHP trong moéi
truong ra quyét dinh nhém (AHP-GDM) dé tinh
trong s cac yéu t [Wi]; tiép theo, tinh toan va
phan loai ving thich nghi dét dai (Si), thuong
tiép can theo cac phwong phap sau: (i) tng dung
phuong phap trung binh trong s [3] hoic (ii)
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ung dung TOPSIS [2] hodc TOPSIS trong moi
truong ra quyét dinh nhom [1].

Uu diém cua viéc ung dung TOPSIS hd
trg ngudi ra quyét dinh rit d& lya chon két qua
thich nghi (S1, S2, S3) va khong thich nghi (N).
Tuy nhién, TOPSIS khéng xét dén méi lién hé
quan trong cua cac khoang cach dén NIS va PIS,
do vay doi khi gia tri Si c6 chi sb xép hang cao
(thich nghi cao) nhung khéng chic gan véi PIS
[5]. Trong khi @6, VIKOR chon gia tri thich
nghi (Si) gan (closeness) vai gia tri Iy tuong, dat
duoc tdi da “nhom tién ich cho da sb”
(maximun group utility for the majority) va tdi
thiéu sy ”héi tiéc riéng 1¢” (minimum of an
individual regret for the opponent).

Trong nghién cuau nay, xay dung mo hinh
tich hop GIS va AHP-VIKOR trong danh gia
thich nghi dit dai. M6 hinh nay g6p phan quan
trong trong giai quyét bai toan quyét dinh da
tiéu chuan khong gian (spatial MCDM) trong
lya chon vung thich nghi dit dai cho cac loai
cy trong.

Muc dich chinh cua nghién ciru nay la tap
trung giéi thiéu k§ thuat VIKOR trong tinh toan
va phan loai gia tri thich nghi (Si), viéc tng
dung md hinh AHP-GDM trong xac dinh trong

(1). Banh gia thich nghi
tu nhién (FAO, 1976)

Danh gia
bén virng.

s6 cac yéu té chu yéu ké thira két qua nghién
cau [1, 3].
2. MO HINH DANH GIA PAT PAI BEN
VUNG

GIS, AHP nhém va VIKOR dugc tich hop
dé xay dung mo hinh danh gia thich nghi dat dai
phuc vu cho quan ly s dung dat bén viing
(ESLM), mé hinh gdm céac budc sau (hinh 1):

Buwéc 1 (dinh gia thich nghi tw nhién):
Ung dung md hinh tich hop GIS va ALES
(automated land evaluation system) trong danh
gia thich nghi dt dai (L& Canh Dinh, 2005) dé
danh gia thich nghi tu nhién, chi nhiing LUS
thich nghi tu nhién (S1, S2, S3) méi duogc chon
dé danh gia thich nghi kinh té va tinh bén vimng.

Buwdc 2 (ddnh gid thich nghi bén ving):
Gom 2 cong doan: i) xac dinh cac yéu td
(indicators) anh huong dén tinh bén viing cua
cac LUS va tinh trong sé cac yéu té biang ky
thuat AHP-GDM [4]; ii) xay dung céc l6p thong
tin chuyén dé trong hé GIS, chong xép cac 16p
thong tin vé kinh té, x4 hoi, méi truong voi ban
d6 thich nghi tu nhién (két qua budc 1) va tinh
gia tri thich nghi (Si) bang ky thuat VIKOR
(hinh 2).

Khon Ban d6
~O0 | thich nghi

tu nhién.

|

: banh gia anh huong cac
I LUS vé mit x4 hoi (Xi)
|

|

Danh gia hidu qua kinh té
cta cac LUS (Xi)

Danh gia anh huong cac LUS vé
mat moi truong (Xi)

AHP-GDM tinh trong s6 (Wi) cia cac )
thanh phan: kinh t€, xa hdi, mdi truong doi
Véi tinh bén viing.

VIKOR

Béan dd dé, Xuét
su dung dat bén
viing

Hinh 1. M@ hinh tich hop GIS va AHP-VIKOR trong danh gia dit dai bén vimng

Trang 98



TAP CHi PHAT TRIEN KH&CN, TAP 19, SO K4-2016

i). Xac dinh trong so cac yéu té bang ky
thugn AHP nhém (AHP-GDM):- Thiét lgp thu
bac cac yéu td, cac chuyén gia danh gié riéng ré
(k ma tran so sanh cdp caa k chuyén gia). Tinh
ty s6 nhét quéan (CR) cua timg ma tran so sanh,
nhirng ma tran so sanh cua cac chuyén gia cé ty
s nhat quan (CR) <10% thi dua vao tinh toan

Thiét 1ap thtr bac cac yéu tb
i) bén viing
\4
Ma tran so sanh cédp cua
chuyén gia k: [aij]

) 4

CRk<10%

Ma tran so sanh tong hop
cua nhom [Ajj]

A
Tinh trong s cua cac yéu to
(AHP): [w]

VIKOR: tinh toan va phan
ii) [hang chi s6 thich nghi (Si)

Hinh 2. M6 hinh phan hang thir tu vu
tién vung thich nghi
t6ng hop.

Téng hop cac ma tran so sanh cip cla cac
chuyén gia (K.Goepel, 2010):

n 1/n
Aj = (H Aj ] .
k=1

Trén co s ma tran so sénh téng hop cua k
chuyén gia [Aj], tinh trong sé cac yéu té [w]
theo phuong phap vector riéng (eigen vector).

ii). Phan hang thit tr wu tién bang ky thudt
VIKOR (Opricovic, 1998): Gia st i phuong an
A={A| i=1,2,...n}, j tiéu chi (cac yéu t6 bén
vimg) C ={Cj| j=1,2,...m}; gia tri danh gia cua
phuong 4n i so vai tiéu chi j F ={fj| i=1,2,...n;

j=1,2,..., m}; trong sb cua cac tiéu chuin W
={wj j=1,2,...m}, W d& duogc tinh & budc i);
Théng tin vé ma tran quyét dinh — VIKOR gém
4 thanh phan I (A,C,F,W) nhu bang 1; cic budc
tinh toan dé phan hang nhu sau:

Bang 1. Ma tran quyét dinh VIKOR

Ci C, . Ci . Cm

Ay f11 f1o fij fim
As fn f2o fy fom
An fnl fn2 s fnj e fnm
Maij f*l f*z v f*j e f*m
Minfj fl fz fj fm
W Wi | W Wi Wi

(1): x4c dinh gid tri tot nhat f; va gid tri
xau nhat f j Cua tat ca cac tiéu chi Cj
(=1,2,...,m).

- Néu tiéu chi j Ia tiéu chi loi nhuan (hay
tiéu chi tich cyc) thi

f, =max = fva f, =min fi
- Néu tiéu chi j 1a tiéu chi chi phi (hay tiéu
chi rui ro) thi
f, =min = fyvaf, = max fi
(2): Chuan héa ma tran va tinh S;, R;:
pat = (| f; = f DI f =170
Gia tri Si (su tién ich) va R (su hdi tiéc riéng rg)
duoc tinh nhu sau:

Si :ij(l fj*_ fij |)/(| fj*_ fj7 |) Zzwjrij
j=1 j=1

R = mjaX[Wj(| fj* - fij N/ fj* - fj7 1= maX[_erij]
i

(3): Tinh Qi
Q =V(S, —S)/(S" =S )+ (L-V)(R - R)/(R" —R")
Véi
S’ = min§; S~ = max S;; R = min R; R™ = max R
0<v<1vav latrong sd ciia nhom tién ich;
1-v la trong s6 ctia nhom héi tiée riéng ré.
Theo Opricovic (2004), thong thuong v = 0,5.
(4): Xép hang cac phuong an A; trén co s&
gid tri Si, Ri, Qi theo thur tu tir nho dén 16n;
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phuong an Ai c6 Qi nhé nhat 1a phwong an t6t
nhat.
3. UNG DUNG

Ung dung mé hinh (hinh 1) trong danh gia
thich nghi dét dai bén ving huyén Puc Trong.
C4c loai hinh st dung dat (LUT) duoc lya chon
dé danh gia thich nghi dit dai: Chuyén lGa
(LUT1), 2 vu lha-mau (LUT2), rau hoa (LUT3),
chuyén mau (LUT4), dau tam (LUTS5), ca phé
(LUT®), ché (LUT7).

Buwéc 1. Danh gia khd néng thich nghi dit
dai tw nhién: Dit liéu dau vao 1a ban dd don vi
dat dai dwoc xdy dung trén co s& chong xép 5
I6p thong tin chuyén dé (trong moi trudng
ArcGIS): Loai dat, d6 dbc, kha nang tudi, tang
day, thanh phan co gi6i; két qua dugc ban do
don vi dat dai gdm c6 59 don vi dat dai (LMU).

Trén co s& yéu cau sir dung dat (LUR) cua
timg LUT, xdy dung ciy quyét dinh trong phan
mém ALES; ALES két ndi dir liéu ban d6 don
vi dat dai (tir ArcGIS) va tu dong dbi chiéu LUR
v6i tinh chat/chat luong dat dai (LC/LQ) dé
danh gia kha ning thich nghi dat dai tu nhién.

Két qua duoc ban d6 va co s dir liéu thich nghi
dat dai tu nhién cua timg hé thong sir dung dat
(LUS); nhitng LUS thich nghi ty nhién (S1, S2,
S3) dugc dua vao danh gia thich nghi kinh té va
tinh bén ving.

Buwéc 2. Pdanh gid thich nghi dit dai bén
vitng:

i). Xdc dinh trong sé cac yéu to bén viing:
Nghién ciru thyc té huyén Pic Trong, cic yéu
t6 chu yéu anh huoéng téi tinh bén viing cua
LUS (thé hién bang 2). Ung dung mé hinh
AHP-GDM trong xé4c dinh trong sb cac yéu tb:
didu tra, phong van cic chuyén gia lién quan
dén cac linh vic quan ly dat dai, kinh té, x4 hoi,
moi truong (L& Canh Binh, 2011) cap nhét boi
Lé Canh Binh (2014), két qua tinh toan trong s6
c4c yéu té nhu bang 2.

ii). Phan hang tht ty wu tién bang k¥ thuat
VIKOR

MOdi yéu td 1a mot mot 16p thong tin, chong
xép cac 1op thong tin vé kinh té, xa hoi, moi
truong voi 16p thich nghi ty nhién dé tinh chi s6
thich nghi (Si) bén viing bang ky thuat VIKOR.

Bang 2. Ciu truc thir bac va trong sb cac yéu t6 bén viig [1, 3].

Tiéu chuan cép 1 Tiéu chuan cip 2 Trong sb

toan cuc

objectives Wi Sub- objectives Wy Wi=W1*W»
1.Kinh té 0,6860 | 1.1. Téng gia tri san pham (GO) 0,5853 0,4015
1.2. L&i thuan (GM) 0,2904 0,1992
1.3.B/C 0,1244 0,0853
2.X& hoi 0,1159 | 2.1. Lao dong (LD) 0,1811 0,0210
2.2. Kha ning vén (KNV) 0,1221 0,0142
2.3. Phét huy ki ning san xut (KNSX) 0,0832 0,0096
2.4. Chinh séach (CS) 0,5496 0,0637
2.5. Tap quéan san xuat (TQSX) 0,0640 0,0074
3.Moi truong 0,1981 | 3.1. Thich nghi dat dai ty nhién (TNTN) 0,4267 0,0845
3.2. B che phu (BCP) 0,2362 0,0468
3.3. Bao vé ngudn nudc (BVNN) 0,2348 0,0465
3.4. Nang cao da dang sinh hoc (PDSH) 0,1023 0,0203
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Théng tin vé ma tran quyét dinh ~VIKOR
gom 4 thanh phan: (1). S6 phwong an bing sb N e |
LMU (ban dd don vi dat dai huyén Buac Trong c6 : " L
59 LMU): A={A| i=1,2,...59}; (2). Sb luong yéu
t6 bén ving C ={Cj| j=1,2,...12}, (3). Trong sb
c4c yéu td (W) thé hién & bang 2; (4).Gia tri danh
gia cua phwong 4n i so vai yéu td j duogc tinh trén
co so gia tri phan cap cac yéu td (bang 3), F ={f;|
i=1,...,59; j=1,...,12} thé hién & bang 3, trong d6
LUS khong thich nghi ty nhién (N) thi khong
danh gia bén viing nén f;=0.

Tir bang 3, tinh dwoc S, Ri, Qi. Xép hang Q;
tir nho dén Ién tuong tng véi muc thich nghi tir
cao dén thap; tir thuc té ¢ huyén Buc Trong, co
thé phan loai nhu sau: Q; < 0,2 thi rat thich nghi
(S1); 0,2 < Qi <0,4 thi thich nghi trung binh (S2);
0,4 < Qi <0,7 thi it thich nghi (S3), 0,7<Q; <1,0
thi khong thich nghi (N).

Bang 3. Ma tran quyét dinh —~VIKOR déi véi loai hinh Ca phé (LUT6)

sagscet

Hinh 3. Ban d6 dé xuit str dung dat

TNTN Céc tiéu chuin kinh té Céc tiéu chuin xa hgi Céc tiéu chudn méi trudmg
LMU
@) GO BIC | GM Lb | KNV | KNS | cs TQSX | TNTN | PCP | BVUNN | PDSH
w= 04015 | 0,992 | 00853 | 0,0210 | 00142 | 0,0096 | 00637 | 00074 | 00845 | 0,0468 | 00465 | 0,0203
1 N 0 0 0 0 0 0 0 0 0 0 0 0
10 s2 9 9 9 9 7 7 9 9 7 9 9 7
19 s3 7 5 1 9 7 7 9 9 5 9 9 7
59 N 0 0 0 0 0 0 0 0 0 0 0 0

(*) TNTN: Thich nghi tw nhién

Bang 4. Két qua tinh todn phan hang bang ky thuat VIKOR (di v6i LUT6: Ca phé)

Pon vi dét dai (LMU) Si Ri Qi Phan loai thich nghi
1 1,00 0,40 1,00 N
10 0,00 0,00 0,00 1
19 028 008 025 52
50 100 0.40 100 N
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Tuong tu, dung ky thuat VIKOR dé phan
hang, danh gia thich nghi cho 6 loai hinh su
dung dét con lai, két qua dwoc ban d6 va sé liéu
thich nghi dat dai bén virng.

- Pé xudt sir dung dat: Chong xép (union)
ban d6 hién trang sir dung dat nam 2010, ban d6
dé xuat str dung dat va ban d6 dinh hudng st
dung dat dén nam 2020 (Phan vién Quy hoach
va Thiét ké Nong nghiép, 2010). Néu hién trang
Ia san xuat noéng nghiép nhung quy hoach nam
trong dat phi néng nghiép thi chuyén sang phi
nong nghiép, phan dit dugc khoanh dinh san
Xuit néng nghiép duoc dé xuat nhur sau:

Bén nam 2020, dién tich LUT1 (dat chuyén
lGa): 2.000 ha; LUT2 (dat 2 IGa — mau): 2.500
ha; LUT3 (dit rau- hoa): 3.000 ha; LUT4 (dat
chuyén mau): 8.200 ha; LUT5 (dat dau tam):
1.000 ha; LUT6 (dét ca phé): 13.000 ha; LUT7
(d4t ché): 300 ha, nhu minh hoa Hinh 3.

- Pdnh gid két qud mé hinh:

So sanh két qua danh gia thich nghi cta cac
nghién ctru khac nhau trén cung dia ban huyén
Puc Trong- tinh Lam Pdng, cic nghién ciu
danh gia thich nghi bén viing dua trén khung
danh gia dat dai FAO (1993b) déu ung dung
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AHP dé tinh trong s6 cac yéu td, chi khac nhau
k¥ thuat tinh gia tri thich nghi (Si), cu thé nhu
sau: trong nghién ctu nay (ng dung VIKOR,
TOPSIS [2], trung binh trong s (WAM) [3];
danh gia thich nghi ty nhién theo FAO (1976);
két qua thich nghi cta timg LUT thé hién ¢ d6
thi (hinh 4).

Tir d6 c6 nhdn xét nhw sau: Ca ba phuong
phép trung binh trong s (WAM), TOPSIS,
VIKOR déu xét dén su tuong tac gita cac yéu to
anh huéng dén tinh bén ving; dién tich khong
thich nghi (N) cua cac phwong phap bang nhau
va I6n hon dién tich khéng thich nghi cua
phuong phap FAO (1976), c6 nghia 1a khi mot
LUS khéng thich nghi tu nhién thi khong bén
vitng, thich nghi ty nhién nhung hiéu qua kinh
té, moi trudng kém thi khong thich nghi bén
viing.

Trong tinh toan va phén loai gia tri thich
nghi dit dai, k§ thuat VIKOR dung hoa giita
WAM (mang tinh binh quén) va TOPSIS (phat
huy qua mrc trinh tri cua timg yéu t&), VIKOR
xem xét hai hoa mbi quan hé giita cac yéu td sao
cho dat duoc t6i da “nhém tién ich cho da s6”
va tdi thiéu sy “hdi tiéc riéng 167,
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PR OB E B BN OB HE B B RN E
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A | =S ||| =S| = |5 = |5 = | =
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Hinh 4. So sanh két qua d4anh gi4 thich nghi gifra cac phwong phéap: VIKOR, TOPSIS,
WAM va FAO (1976)

Trang 102



TAP CHi PHAT TRIEN KH&CN, TAP 19, SO K4-2016

4. KET LUAN

M6 hinh tich hop GIS, AHP nhém va
VIKOR la cong cu rét hiru ich trong danh gia
thich nghi dit dai bén vimg (xem xét dong thoi
nhiéu yéu t6 bén viing). Trong d6, GIS déng vai
tro phén tich khéng gian, AHP nhdm tinh trong
s6 cac yéu td dat dai, VIKOR tinh toan va phan
hang gia tri cac vung thich nghi. M6 hinh c6 uu
diém 1a: (i) giam duogc tinh chii quan va tranh
thii dwoc tri thirc cua nhiéu chuyén gia do AHP
dung trong méi truong ra quyét dinh nhom; (i)
xem xét hai hoa tinh chit cia cac yéu té trong
tinh téa phan hang thich nghi. Két qua ciia mo
hinh hd tro nguoi ra quyét dinh (nha quan 1y,
nha quy hoach,...) giai quyét bai toan ra quyét
dinh da muc tiéu khong gian trong bd tri st
dung dét bén vitng mét cach tryc quan thong
qua ban do thich nghi trong hé GIS.

Ung dung mé hinh tich hop GIS, AHP
nhém va VIKOR trong dénh gia thich nghi dat
dai phuc vu cho quan Iy sir dung dit bén viing

huyén Buic Trong - tinh Lam Dong, két qua dau
ra (s6 liéu va ban dd thich nghi) da dat duoc tdi
da “nhom tién ich cho da s6” cac yéu té va toi
thiéu su “hdi tiéc riéng 1¢” — han ché duoc
nhiing ton tai trong sir dung dit. Qua trinh danh
gia thich nghi c6 su tham gia cua cac dbi twong
quan ly va st dung dat cAp huyén va cép tinh,
do vay két qua dé xuét sir dung dit bén viing
phi hop véi thuc tién caa dia phuong, nén co
thé str dung két qua cua nghién ciu nay (gom:
tai liéu va ban dd) trong cong tac quan Iy va su
dung dat huyén Puc Trong. Tuy nhién, trong
nghién ctru nay k¥ thuat VIKOR thuec hién trong
moi truong ra quyét dinh riéng ré, két qua con
mang tinh chi quan cua cac chuyén gia; trong
tuong lai can nghién ciu thuc hién ki thuat
VIKOR trong mdi trudng ra quyét dinh nhém
(VIKOR group) dé tranh thu dwoc tri thic cua
nhiéu chuyén gia va han ché tinh chu quan trong
qué trinh danh gia thich nghi dat dai.

The integrated model of GIS and AHP-
VIKOR for evaluating sustainable land-use

management

e Le CanhDinh

Sub-National Institute of Agricultural Planning and Projection, Vietnam

ABSTRACT

Evaluation of sustainable land-use
management (ESLM) is basically a multi-
criteria decision analysis (MCDA) because it
always has to take into considerations several
different issues from  socioeconomic to

ecological and environmental ones. In this study
a model is developed to handle MCDA problems
by integrating GIS and AHP - VIKOR (The
name VIKOR appeared in 1990 from Serbian:
VlseKriterijumska Optimizacija | Kompromisno
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Resenje, that means: Multicriteria Optimization
and Compromise Solution). The model consists
of three steps: (i) Identify sustainability
indicators using the FAO approach (1993b,
2007); (ii) Calculate the weights of each
sustainability indicators using AHP; (iii)
thematic layers connected to each sustainability
indicator are built in GIS then overlaid to
calculate suitability index (Si) for each region
using VIKOR, finally rank Si to determine

regions suitable for each land use purpose.
Comparing of the results of this model (GIS and
AHP-VIKOR) and the results of GIS and AHP-
TOPSIS, GIS and AHP -WAM (calculate Si for
each region by Weighted Average Method)
under the same conditions of Duc Trong district
- Lam Dong province. The similarities and
differences of three models are also discussed,
and then evaluated each model.

Keywords: GIS, AHP, VIKOR, land suitability analysis, sustainable land-use management.
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