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TOM TAT

GIS dieoc 1ing dung dé phan tich khong gian va xay dung cdc logi ban do. Bai toan toi wu da
Muc tiéu mo (FMOLP) véi 3 muc tiéu: t6i da vé san heong thuy san (Z1), téi da vé san heong liia
(22), t6i da vé thu nhdp (Z3). Bdi todn FMOLP duoc gidi bang phwong phap twong tdc théa hiép
Mo (Sakawa, 2002), trong do trong sé cdc muc tiéu duwoe xdc dinh bang ki thudt AHP mo trong ra
quyét dinh nhém (FAHP-GDM). Két qud chon diwoc phiong an sir dung ddt t6i wu dap iimg yeu cdu
phét trién kinh té - X héi va bao vé méi truong.

Tir khéa: G1S, quy hoach tuyén tinh da muyc tiéu my, AHP m¢ nhom, bé tri st dung dét, quy
hoach khong gian st dung dét.
ABSTRACT

The integration of GIS and fuzzy multi-objective group decision analysis for agricultural land-
use planning in the zone of the saltwater and freshwater interaction
in the context of climate change: A case study in Kien Giang province

GIS spatial analysis was used for optimal suitability mapping. The fuzzy multi-objective
programming (FMOLP) is formulated with three objectives: maximum fishery product (Z1),
maximum rice product (Z2), and maximum farmer's income (Z3). The FMOLP is solved by the
interactive fuzzy satisfying method (Sakawa, 2002) with FAHP-GDM to support to determine the
weights of objectives in the group decision making environment. A result of selected land-use
planning was optimized to meet the requirements of socioeconomic development and environment
protection.

Keywords: GIS, Fuzzy multi-objective linear programming (FMOLP), fuzzy AHP-group,
allocation of landuse, spatial landuse planning.

1.  Ditvén dé

Tinh Kién Giang c6 chiéu dai bo bién 18n toi trén 200 km, chiu anh hudng nghiém
trong ctia qua trinh bién d6i khi hau (BDKH), nuéc bién dang va xAm nhap man. Mua kho
nudc man xAm nhap siu vao noi dong tao nén ving tranh chap min ngot voi quy mé 16n
(190 ngan ha, chiém khoang 33% dién tich ty nhién cia Tinh), gdy nén nhiéu bat hop li
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trong sir dung tai nguyén dét, nhat 1a dat ndng nghiép. B6 tri sir dung dat ndng nghiép trong
viing tranh chap min ngot trong didu kién BPKH (goi tat 1a viing tranh chip man ngot) nham
dap tmg dong thoi gitra hai myc tiéu “giam thiéu va thich tng” 1a noi dung rat quan trong
trong quy hoach phét trién nong nghiép thich tmg véi BDKH. Giai quyét bai toan nay thudng
dua trén két qua danh gia kha ning thich nghi dat dai (FAO, 1976, 1993b, 2007).

Dua trén két qua danh gia thich nghi dat dai ving tranh chiap man ngot tinh Kién
Giang [1], [2] d& nghién ciru ing dung cong cu ra quyét dinh tuong tac trong quy hoach sir
dung dit ndng nghiép [3], [4] ving tranh chdp mian ngot tinh Kién Giang, trong d6 tmg
dung GIS va bai toan quy hoach tuyén tinh da myc tiéu (MOLP) [5] véi thuat giai twong
tac thoa hiép mo [6], [7], cOng cu chi trong tac voi mot ngudi ra quyét dinh.

Thuyc té, trong qué trinh ra quyét dinh chon phuong an st dung dat viing tranh chap
man ngot tinh Kién Giang, thudng c6 nhiéu ngudi tham gia, do vy trong nghién ctru nay,
mg dung mé hinh Tich hop GIS va phan tich quyét dinh nhém da muc tiéu mo trong quy
hoach sir dung dat nong nghiép [3], trong d6 tich hop cdng cu ra quyét dinh tuong tac trong
quy hoach sir dung dat néng nghiép [4] v6i md hinh xac dinh trong sé cac muc tiéu mo
trong ra quyét dinh nhom (fuzzy AHP — group decision making: FAHP-GDM) dé hd trg
ngudi ra quyét dinh (DM) xac dinh vector trong sb trong giai bai toan MOLP bang phuong
phap tuong tac thoa hi¢p mo.

2. Thuat toan twong tac thoa hiép mo
2.1. M0 td bai toan téi wu da muc tiéu: M6 hinh MOLP dugc md ta nhu sau:

Ham muc tiéu (objective function): Max (Min) Z(X)=(Z,(X), Z,(X),...Z, (X))

Hé rang budc (subject to): x e D:{x eR"|Ax<B, x>0 } Trong do:

+ Zi(x) la cac myc tiéu, Zi(x) = Cix véi Ci = (Ci, Ciz,..., Cin)",=1,2,...,K;

+ A ma tran cdp m x n; B 1a ma tran cap 1x m; D 1a mién rang budc.

+ x la bién quyét dinh (12 dién tich cac hé thong st dung dat).
2.2. Thudt giai

Bai toan MOLP duoc giai bang phuong phap tuong tac thoa hiép mo (Interactive
fuzzy satisficing method) véi thuat giai nhu sau:

(i) Giai bai toan quy hoach tuyén tinh cho tirng muc tiéu trén mién rang budc D; tinh gia
tri ham muc tiéu tai cac phuong an (Zs,..., Zx); xac dinh ham thoa hiép mo cho tirng muc
titu (1(Z1), W2(Z2), .., Kk(ZK))-

(ii) Xac dinh mirc d6 wu tién cho cac muc tiéu (trong s6 [w1, Wa,...wk]). Sakawa (2002)
khéng dwa ra Ki thudt xdc dinh vector trong s6, trong qud trinh itng dung vao thuee tién quy
hoach sir dung dat, nghién Ciru nay dé xudt ki thudt FAHP-GDM trong xdc dinh [w nhuw
Muc 2.3.

(iii) Lap ham muc tiéu tong hop: U =w,z4 (2,) + Wi, (2,) +..+W, 14 (Z,) —>Max
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(iv) Giai bai toan quy hoach tuyén tinh voi ham muc tiéu tong hop trén mién rang budc

D, tim phuong an t6i vu X,

Néu DM chua thoa mén voi X thi quay vé budc (ii).

Néu X" thoa m&n mong muén ciia DM thi X” 1a phuong an chon.
2.3.  AHP me trong ra quyét dinh nhém (FAHP-GDM)

a) Phwong phip AHP m¢ (FAHP): L& Canh Pinh va Tran Trong Pic [3] da nghién
ctru dé xuat chon phuong phap FAHP (Chang, 1996) dé xac dinh trong s6 cac tiéu chuan
trong viéc ra quyét dinh Iya chon phuong an sir dung dt.

b) Bién ngén ngiv va gia tri mé ciia bién ngén ngik trong so sinh cip: Mbi quan hé
gitta cac bién ngdn ngit mo ta muc do quan trong giita 2 tiéu chuan (gi4 tri so sanh 18,
Saaty (1980)) v6i gia tri md ciia bién ngdn ngir (cac s md tam giac) trong so sanh cap thé
hién nhu Bang 1.

Béng 1. Bién ngdn ngit va gia trj mo ciia bién ngon ngir trong so sanh cdp

Giatriso x . A S6 mo Nghich dao
, - Bién ngon ngir m6 ta mirc do . PR .,
sanh rd . i 2 tam giac S0 mo' tam giac
(Saaty, 1980) guan trong (giira 2 tiéu chuan) (1, m, u) (1/u, 1/m, 171
Chi bang nhau (just equal) (1,11 (1,141
1 Quan trong bang nhau 1,1,2) (1/2,1,1)
3 Quan trong yéu (2,3, 4) (1/4, 1/3, 1/2)
5 Quan trong manh (4,5, 6) (1/6, 1/5, 1/4)
7 Quan trong rat manh (6,7, 8) (1/8, 1/7, 1/6)
9 V6 cling quan trong 8,9,9) (1/9, 1/9, 1/8)
2,4,6,8 Mt trung gian gitta cic mirc néu trén Ol xxrd); - (Leerd), Tx, 10cL))
T x=2,4,6,8. x=2,4,6,8.

Nguon: Onut, Efendigil va Kara [8]
¢) Phwong phip FAHP-GDM: Ung dung thuat toan FAHP (Chang, 1996) va dugc chi
tiét boi Kahraman (2008), d¢é tinh trong s6 céc tiéu chuan.
3. Ung dung gii bai toan bo tri sir dung dat
Khu vyc nghién ciru 12 vang tranh chip min ngot trong diéu kién bién doi khi hau
thudc dia ban tinh Kién Giang. Theo két qua nghién ciru vé danh gia thich nghi dat dai cua
nhém tac gia Nguyén Tan Trung, Nguyén Luu Linh va Lé Canh Dinh [2], trong viing
nghién ctru ¢6 5 loai hinh sir dung dét (LUT) ¢ trién vong trong tuong lai dé dua vao danh
gi& thich nghi va b tri st dung dat, gdm: 2 vu ia — 1 vy mau (LUT1), 2 vu lta — 1 vu c4
(LUT2), 2 vy lda (LUT3), 1 vu lia — 1 vy tom (LUT4), chuyén tém (LUT5).
3.1. Xay dung cdc diéu kién ciia bai toan
Quy hoach str dung dat nong nghiép trong ving tranh chap man ngot, thuc chat 1a bai
toan chuyén d6i co cau sir dung dét theo hudng ning cao gia tri gia ting va phét trién bén
virng trén co s& Quan diém phdt trién: Kinh té& dugc vu tién phat trién (t6i da thu nhap —
73) dap ung duoc cac muc tiéu vé khai thac thé manh ving PBSCL: nudi trong thuy san
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(t6i da san luong thiy san-Z1) va san xuat lia gao, dam bao an ninh lwong thyc (t6i da san
lugng laa — Z2). Nhu vay, giai bai toan wu da muc tiéu trong quy hoach sir dung dat nong
nghiép phai thoa man dong thoi 3 muc tidu: Toi da san lugng thiy san (Z1), Téi da san
luong Ia (Z2), Tbi da thu nhap cho nong dan (Z3). Dya vao cAc yéu cau trén va két qua
danh gia thich nghi dét dai, bai toan MOLP duoc cai dat nhu sau:
(). Cac ham muyc tiéu

Goi Xij la dién tich cua LUT; trén vung thich nghi i (i=1,...7; j = 1,...5),

Goi Fjj 1a nang sut thiy san (tin/1ha) ciia LUT; trén vaing thich nghi i,

Goi Rjj 1a ning suit Ita (tdn/1ha) cho san xuat LUT; trén viing thich nghi i,

Goi Ijj 1a thu nhap (triéu dong/1ha) ciia LUT; trén vaing thich nghi i,

7 5
Muc tiéu tdi da san luong thity san (Z1): ZZ F; X;; — max

i=1 j=1

7 5
Muc tiéu toi da san lugng laa (Z2): ZZ R; X;; — max

i=1 j=1
Muc tiéu toi da thu nhap (Z3): 27:25: ;X — max
i=1 j=1
(ii). C&c rang bugc vé rai nguyén
Téng dién tich ¢4t nong nghiép ving thich nghi 1: i X, <4.800,i=1

ij —
j=1

]~ = =

5 5
; <25.423,i=2; > X;<5073,i=3; > X;<58328,i=4
=1 j=1

5
> X
j=1

5 5 5
D X <36.327,i=5) X, <7.096,i=6; » X, <33.179,i=7;
j=1 j=1 =1
3.3. Gidi bai toAn MOLP trong bé tri sir dung dit néng nghiép

(i) Gidi bai todn quy hoach tuyén tinh cho timg muc tiéu va xdc dinh ham thod hiép mo-
Dung phan mém LINGO d¢ giai bai toan quy hoach tuyén tinh cho timg muc tiéu, két qua
nhu Bang 2.

Bdng 2. Gia tri cia tung muc tiéu

San lugng thiy sin  San lwgng lia  Toéng thu nha
Cac muc tiéu vag Mty one & P

(tin) (tin) (triéu dong)
Téi da san luong thay san ~ (Z1) 143.011 524.857 11.927.041
Téi da san luong lta (Z22) 142.095 570.474 11.984.969
Téi da thu nhap (23) 143.011 557.257 12.022.561
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Céac muc tiéu cia bai toan MOLP dugc chuyén sang muc tiéu md phan anh muc do
thoa dung ctia ngudi ra quyét dinh, ham thoa hiép md duoc tinh nhu sau:
Z,-142.095  Z,-142.095

Z)= =
'ul( 1) 143.011-142.095 917
Z,—-524.857 Z,—-524.857
,Uz(zz)z =
570.474 -524.857 45.617
Z,-11.927.041 Z,-11.927.041
/13(23): : ==

12.022.561-11.927041 95.520
(i) Mitc do wu tién cac muc tiéu
Thong thuong ngudi ra quyét dinh (DM) thay ddi bo trong s6 (mic do wu tién) cac
muc tiéu dé tim phuong 4n mong mudn. Trong trudng hop DM khé khin trong viée xac
dinh bo trong sd, phuong phap FAHP-GDM (muc 2.3) nhu 1a giai phap ki thuat hd tro DM
xac dinh trong s6 cac muyc tidu trong ra quyét dinh nhom.
(iii) Ham myc tiéu tong hop
U =Wy, (Zy) + Wort,(Z,) + Wy p15(Z5) + W, 14 (Z,,) = max (*)

=3 Wlxi+wz>< 2+ W, x Z — max (**)
917 45.617 95.520

Trong d6: wi, Wz, Ws Ia trong sb cac muyc tiéu Z1, Z2, Z3.
(iv) Gidi bai toan
Viéc giai bai toan (**) trén mién rang budc ban dau dé tim phuong an st dung dat toi
uu chi phy thuge vao viéc xdc dinh bo trong s6 [w1, w2, ws] ctia cac muc tiéu Z1, Z2, Z3,
{mg v6i 1 bo trong sb s& co 1 phwong an st dung dat t6i wu.
Quan diém phat trién: bé tri sir dung dat néng nghiép ving nghién ciru ¢6 2 kich ban
nhu sau:
- Kich ban I (Uu tién phdt trién kinh té néng nghiép, on dinh an ninh lwong thic):
Kinh té (Z3) > nuéi trong thuy san (Z1) > san Xut lGa gao (Z2).
- Kich ban II (Uu tién cho dam bdo an ninh lrong thiee, trén co sé dé phat trién kinh
té néng nghiép): San xuat la gao (Z2) > Kinh té (Z3) > nudi tréng thiy san (Z1).
Déi véi kich ban I Nhom ra quyét dinh gdm 9 ngudi, két qua so sanh cip muc tiéu
trong moi truong rd (crisp) nhu Bang 3.
Bdng 3. Gia tri so sanh cap muc tiéu trong moi truong rd

Muc tiéu Két qua danh gia ciia chuyén gia thi
[ i 1 2 3 4 5 6 7 8 9
Z1 Z2 4/1 31 4/1 2/1 31 31 2/1 4/1 31
Z3 1/2 1/3 1/2 1/4 1/4 1/3 1/3 11 1/2
Z2 Z3 1/4 1/4 1/3 1/5 17 1/5 1/4 1/6 1/5

Tisd nhit quin—-CR  4,6% 6,3% 93% 21% 28% 33% 16% 16% 0,3%
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Mo héa ma tran so sanh ctia CAC chuyén gia, tong hop tit ca cac ma trn so sanh mo
caa cac chuyén gia (Jaskowski et al., 2010), két qua nhu Bang 4.
Bdng 4. Ma trgn t(fng hop mo

Muc tiéu Z1 Z2 Z3
Z1 1/1 1/1 1/1 11 172/57 5/1 1/5 36/89  2/1
Z2 15 57/172 111 1/1 11 1/1 1/8 17/79 1/2
Z3 1/2 89/36 5/1 211 79/17 8/1 11 11 1/1

Cudi clng, tir bang ma tran tong hgp md (Bang 4), tinh trong s6 cia cac yéu td theo
phuong phap FAHP-GDM (muc 2.3¢) nhu sau:
- Tong hop mikc dp anh huwong mo ciia cdc yéu to
Sz1 = (11/5; 31/7; 8/1) ® (2/49; 1/14; 1/7) = (0,0898; 0,3139; 1,1388)
Sz2 = (4/3; 14/9; 5/2) ® (2/49; 1/14; 1/7) = (0,0541; 0,1098; 0,3559)
Sz3 = (7/2; 65/8; 14/1) ® (2/49; 1/14; 1/7) = (0,1429; 0,5763; 1,9929)
- S0 sanh cac cdp s6 mo
V(Sz1> Sz2) = 1,00; V(Sz1> Sz3) = 0,79
V(Sz2> Sz1) = 0,57; V(Sz2> Sz3) = 0,31
V(Sz3> Sz1) = 1,00; V(Sz3> Sz2) = 1,00
- Gia tri nhé nhit ciia méi cap sé mo
d’(Z1) = MinV(Sz1 > Si) = 0,79; Si=Sz, Szs
d’(Z2)= MinV(Sz > Si) = 0,31; Si= Sz, Sz3
d’(Z3)= minv(Szz> Si) = 1,00; Si =Sz, Sz
[W’] =[d’(Z21); d’(Z2); d’(Z3)]" = [0,79; 0,31; 1,00]"
- Chudn héa [W’] dwoc vector trong sé rd (crisp) can Aim
[W] = [wz1; wzz; wzs]" = [0,3760; 0,1489; 0,4751]"
Déi véi kich bin II: Ung dung phuong phap FAHP-GDM, tinh toan tuong tu nhu
kich ban I, xac dinh duoc vector trong sd [wz1; Wz, Wzs]" = [0,2421; 0,4325; 0,3254]".
Thé tirng bo trong s6 vao bai toan (**), giai bai toan (**) véi hé rang budc ban dau,
tim duoc dién tich t6i wu cac phuwong an, gia tri hAm muc tiéu tong hop U va do thudc cua
timg muc tiéu thé hién trong Bang 5.
Béng 5. Gia tri ham muc tiéu tong hop cia cdc phwong dn sir dung dit

Kich B¢ trong sb [W] U Do thudc cac muc ti€u

ban Wi W2 W3 ™) M(Z1) M(Z2) u(Zs)
| 0,3760 0,1489 0,4751  0,9169 0,9998 0,4421 1,0000
1 0,2421 0,4325 0,3254  0,7869 0,8231 0,6250 0,9752

68



TAP CHi KHOA HQC - Trwong DHSP TPHCM Nguyén Tin Trung va tgk

T Bang 5 cho thdy: Kich ban I ¢6 gid tri hAm muc tiéu tong hop cao hon kich ban II
(U1=0,9169 > U,=0,7869), do vay chgn kich bdn I.
Bé tri sir dung dit theo kich ban I (chon) ban 6 nhu Hinh 2.

- Loai hinh sir dung dat 2 vy Ita va 1 vy mau (LUT1):
7200ha; loai hinh str dung dét chuyén 2 vy laa (LUT3): 6700
déu bd tri viing ngot.

- Loai hinh sir dung dat 2 vy lia va 1 vu ca (LUT2):
9200ha, thudc Kién Luong, Ha Tién vung Tu giac Long
Xuyén va Go Quao.

- Loai hinh s dung dat chuyén 1 vu lia + 1 vu tom
(LUT4): 91.126 ha, b tri trén vang sinh thai Lo (man: 4- | -~
10%o, thoi gian man tir 4-6 thang) thuoc ving U Minh Thugng -~
va Nam QL 80 tir Rach Gia dén Ba Hon — Kién Luong. -

- Logi hinh sir dung dt chuyén tom (LUT5): 56.000 ha, ~Hith2:Bit &0 quy hosch st dung
bd tri trén vaing sinh thai lo - man (man: 4-10%o, man tir 6-8 At ning nghicp
thang) phia Nam kénh Chic Bang (Vinh Thuan), phia Tay Kénh chéng My (An Bién, An
Minh), khu vuc Ba Hon (Kién Luong).

4.  Kétluan

Ung dung mé hinh téi vu da muyc tiéu tuyén tinh (MOLP) giai bang phwong phap
tuong tac thoa hiép mo (Sakawa, 2002) véi ki thuat FAHP-GDM (Chang, 1996) hd trg xac
dinh vector trong sd cic muc tiéu trong moi truong ra quyét dinh nhom (nha quan Ii, nha
quy hoach) dé tim phuong an ti uu trong quy hoach sir dung dit nong nghiép ving tranh
chip min ngot — tinh Kién Giang cho két qua kha phl hop véi thyc tién cua tinh Kién
Giang va pht hop vé6i dinh huéng phét trién viang PBSCL, “giam thiéu va thich tng” véi
BDKH, cu thé két qua bb tri sir dung dat ndng nghiép nhu sau: loai hinh hai vy laa, hai vy
lGa v mot vu mau dugc bd tri & viing ngot; loai hinh lda — thity san (c4, tom) duoc bé tri
san xuat ¢ ving lo thudc viing U Minh Thuong va Nam QL 80 tir Rach Gia dén Ba Hon —
Kién Luong; loai hinh sir dung dat chuyén tom dwoc bé tri trén ving sinh théi lo — man
phia Nam kénh Chic Bang (Vinh Thuan), phia Tay Kénh chéng My (An Bién, An Minh),
khu vuc Ba Hon (Kién Luong).

Trong nghién ctru ndy, chi nghién ciru dé xuét dién tich tdi wu trén timg hé thong st
dung dat (LUS), chua nghién ctru tmg dung mé hinh bd tri str dung dat tu dong (CA trong
GIS) dé xdy dung ban dd quy hoach sir dung dit nén han ché trong hd trg ra quyét dinh
mot cach tryc quan.

% Tuyén bé vé quyén loi: CAc tac gid xac nhén hoan toan khéng c6 xung dét vé quyén loi.
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