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Toém tat: Bai bao trinh bay vé viéc xay dung hé théng hé tro ra
quyét dinh quan ly tai nguyen rieng st dung phuong phap
ELECTRE lll, xac dinh cac giai phap dap umg bién @di khi hau,
dam bao phat trién bén vibng. N6i dung ctia bai bao dwoc phan
tich nhdm hwéng dén cac muc tiéu: (i) Nghién clru phwong phap
ELECTRE III; (ii). Ung dung phuong phap ELECTRE Il va xay
dwng hé thong hd tre ra quyét dinh quan ly tai nguyén rirng; (iii)
Xac dinh cac giai phap dap ¢ng bién ddi khi hau va (iv) Panh gla
céac gidi phap theo cac tiéu chi da xac dinh, co sy tham gia cta
codng ddng va co tinh dén cac can thiép vé chinh sach, phap ly,
gilip ngwdi ra quyét dinh Iwa chon dwoc gidi phap phu hop nhét.
Két qua chinh cla bai bao dwoc giai thich va minh hoa béi bai
toan quan ly tai nguyén rirng dap trng bién ddi khi hau tai Cu Lao
Cham va viéc xay dwng thanh céng chwong trinh.

Tl khéa: Ra quyét dinh, hé hd tro ra quyét dinh, quan ly tai
nguyén rirng, phwong phap electre,Cu Lao Cham

1. Dt van d@é

_Quan ly tai nguyén rung la mot véan dé rat phue tap,
m01 qudc gia hodc khu vuc déu c6 nhimg dic diém riéng
vé dia Iy va khi tuong, phong tuc tip quan va nhimng nhan
dinh khac nhau vé cic gia tri tai nguyén thién nhién.
Thém vao d6, qua trinh bién d6i khi hau dang c6 nhiing
tac dong tiéu cyuc 1én thién nhién va con nguoi, gy ra
nhiéu hau qua nghiém trong[[1], [3], [5]]. Vi vay quan ly
tai nguyén rimg mét cach dung dén va phu hop khong thé
chi dwa trén mot quy tic hay mot tiéu chudn don thuan.
Trong quan ly tai nguyén rung, viéc dua ra quyét dinh
duoc dua trén sy hiéu biét siu sic vé mdi quan hé giira
cac hoat dong, cac qua trinh dang dién ra tai tung khu vuc
va anh hudng cua hoat dong, qua trinh d6 dén khu vuc 1a
rit quan trong va mang tinh quyét dinh1.1.1.a.1.1.1.1[3].
Do d6 viéc xdy dung mot hé hd trg ra quyét dinhtrong
quén 1y tai nguyén rimg 1a rat can thiét.

Pé dua ra .cac phuong an t6i wu nhat quan ly tai
nguyén rimg can c6 mot phuong phép phéan tich da tiéu
chi théa mén duoc tinh thich nghi va diéu khién duoc qua
trinh ra quyet dinh trong diéu kién sy danh gi4 1a mo ho
va khong chic chan hodc c6 do rui ro[5]. Phuong phap
hon cap dong vai tro nhu la mot lua chon dé tiép can céac
van dé lya chon phuc tap véi nhiéu tiéu chi va nhiéu
ngudi tham gia. Phuong phap ELECTREdugc s dung
trong nghién ctru nay 1a phuong phap hon cép duoc phat
trién boi Bernard Roy dé giai quyét cac bai toan ra quyet
dinh da ti€u chi véi mét tap hitu han céac lya chon co thé
dugc xép hang tir t6t nhdt cho dén xAu nhét

Abstract: This paper presents the building of a decision support
system in forest resources management using ELECTRE Il
methods and identifying solutions to the response of climate
change, thus ensuring the sustainable development. The contents
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1.1.1.a.1.1.1.1[6].ELECTRE dua trén sy so sanh tung cap
cac kha nang lya chon, do d6 doi hoi tinh toan nhiéu
hon.ELECTRE c¢6 nhiéu phién ban khac nhau (I, II, III,
IV va TRI), chung ta s& str dung phuong phap ELECTRE
11T trong nghién ctru nay dé xép hang cac phwong én.

2. Phwong phip ELECTRE III
2.1. X&c dinh chi sé phit hop
Chi s6 phu hop dugc tinh riéng 1€ tumg tiéu chi ¢j(a,b)
tao thanh ma trdn phu hop, sau do tong hop thanh chi s6
phu hop N(a,b) dbi tat ca cac tidu chi. Dé tinh chi s6 phu
hop N(a,b), moi cap lya chon (a,b) € A. Véi w; 1a “trong
s0” cuia tidu chi Cj. Mbi quan hé thir bac dugc dinh nghia:
1 m m
N(a,b)=— Y w.n.(a,b),v6iW =Y w.
wj=1 j=1 1
Chi s6 nj(a,b) cho mbi cip lya chon a va b ddi vai tidu
chi j dugc tinh:

1 khiC. .2 C.
1CJ(a)+qJ CJ(b),

n;(a,b) =10 khi C;(a)+p; <C;(b),
p: +C.(a)—C.(b)
U Vi Tai.
Pj _Qj
Khi N(a,b) = 1, thi khong ton tai tiéu chi nao dé lya

chon b tot hon Iya chon a va khi N(a,b) = 0, thi ddi voi
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moi tiéu chi lya chon a ludbn x4u hon luya chon b.
2.2. Xdc dinh chi s6 khéng phii hop

D¢ tinh chi s6 khong phu hop, ELECTRE III dua ra
ngudng bac bo v. Ngudng bac bo vj cho phép moi quan hé
asb co thé bi bac bQ hoan toan v&i moi ti€u chi kl}i
Ci(b)>Cj(a)+v;. Chi s6 khong phu hop dj(a,b) cho méi
tiéu chi Cj duoc tinh nhu sau:

khi C. <C. .
0, i1C;(b)=C;(@)+p;.

d;(a,by=41,  khi C;(b)=C;(@)+v,,
Cj(b)—Cj(a)—p-
, trai lai.
YiTP

2.3. Ma trgn tin cdy

Dbi voi mdi cap lwa chon (a,b) €A, c6 sy ton tai cia
chi s6 phut hop va chi s6 khong phu hop. Bude tiép theo 1a
két hop chi s6 phu hop va chi s khong phu hop dé xéac
dinh ma tran tin cdy S(a,b) nhim danh gia d6 manh cta
mdi quan hé aSh. Déi voi mdi cap lua chon (a,b) € A thi
S(a,b) dugc tinh theo cong thirc:

N(a.b). khi¥j:d; (a.b) < N(a, b)

S(a,b) = 1-d.(a,b)
N(a,b)[T—3—
1 - N(a,b)

trai lai.

Khi dj(a,b) = 1 v6i moi j ing voi voi bat ky lya chon
(a,b) €A, thi S(a,b) =

2.4. Xép hang

bPé xep hang cac phuong an, can thyuc hién hai budec.
Budc dau tién, dwa vao mdi quan hé thir bac S xay dung
chudi Z; va chudi Z, bang qua trinh chung cit giam va
tang dan. Budc thtr hai, xdy dung chudi Z 1a sy két hop
cua hai chudi Z; va Zs.

Qua trinh chung cat giam duogc thuc hién nhu sau:

Xéc dinh tham sé A, A € [0,1]. T ma trén tin cay,
xay dung ma tran Titheocong thurc:

T (a,b) _ 1, khi S(a,b)>A4,
0, trai lai.

DPé sip xép cac lwya chon, ta tinh do yéu (W) cua
phuong an (Ai) tuong tng voi sd luong cac phuong an
dung trude (Aj) va do manh(S) tuong tmg véi sd luong
cac phuong an dung sau (Aj). Dua vao su chénh léch khac
biét gitra 6 manh va d6 yéu sip xép duoc chudi chung
cit giam Z;. Twong tu thuc hién qué trinh chung cét ting
dan:Xac dinh tham s6 B> A, f € [0,1]. Tl ma tran tin

cay, xay dung ma tran T dga vao cong thuc:

1, (a b):{l, khi S(a,b)>3,

0, trai lai.

bé sép xép cac lwa chon, ta tinh do yéu (W) cuia
phuong an (Aj) tuong tng véi sb lugng cac phuong an
dung trude (Aj) va d6 manh(S) tuong tmg véi sb lwong
cac phuong an dimg sau (Aj). Dya vao su chénh 1éch khac
biét gitta 4 manh va do yéu sap xép dugc chudi chung
ct tang dan Zo.

Xép hang cudi cung: Chudi sap xép Z 1a sy két hop cuia chudi ting dan Z; va chudi giam dan Z,. Chudi Z duoc xay

dung duya trén cac quy tac sau:

(a>"bra>" b)v(al bra>=> b)v(a>" bral*b)<=a>b
(al”b Anal”b) < alb

(@ bab>" a)v(b>" a)v(b>" ana>" b)< aRb

Bdng 1. Ma trdn khong phu hop

KTl | KT2 | XH1 | XH2 | XH3 | MT1 | MT2 | MT3 | MT4
CSRCS 0 0 0 0 0 0 0 0 0
CSRHB 1 0.2 0 0 0 0 0 0 0
CSRKT 1 1 0 0 0 0 0 0 0
CSRTC 0 0.3 0 0 0 0 0 0 0
HBRCS 0 0 0 0 0 0 0 0.25 1
HBRHB 0 0 0 0 0 0 0 0 0
HBRKT 0 0 0 0 0 0 0 0.75 1
HBRTC 0 0 0.6 0 0 0 0 0 0
KTRCS 0 0 0 0.5 1 0 0 0 0
KTRHB 0 0 0 0.5 1 0 1 0 0
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KTRKT 0 0 0 0 0 0 0 0 0
KTRTC 0 0 0.4 0.25 0.5 0 0 0 0
TCRCS 0 0 0 0 0 0 0 0 0
TCRHB 0.17 0 0 0 0 0 0 0 0
TCRKT 1 0 0 0 0 0 0 0 0
TCRTC 0 0 0 0 0 0 0 0 0
3. Phan tich cic phwong 4n chién lwge dip dmg bién KT |40 |61 [50 [0.1 |80 [0.5 |55 |50 |20
doi khi hau
3.1. Xdc djnh phwong dn TC|22 |[52 |45 (0.2 |50 (0.2 |90 |90 (50
Tu 1.1.1.2.1.1.1.1[5]cung véi dit liéu nghién ctru cua )
nhom tic gid dugce tong hop 4 nhém phuong an dap tmg Bdng 3. Trong so cdc tiéu chi va cac nguong
bién doi khi hau phat trién bén viing: N
, A e A ~ Ngudng ~
- Nhém phuong an vé k¥ thuat (KT). < | Nguong R Ngudng
- Trong so tie khong bac b
- Nh(')m phuong an vé to chirc thuc hién cua cac uu tien khac ac bo
cap chinh quyén (TC).
. oA A Ao KT1 0.212 10 5 16
- Nhom phuong an vé néng cao hiéu biét va nang
lyc cong dong (HB). KT2 | 0019 | 20 12 30
- Nhém phuong an vé chinh sach (CS).
3.2. Xic dinh tiéu chi XH1 | 0109 | = 15 >0
Qua trinh lya chon cac phuong 4n t6i wu dé quan 1y tai XH2 0.045 20 10 60
nguyén rung dap tmg bién doi khi hau dya trén hé tiéu chi XH3 0.093 20 15 40
danh gia gébm cé 3 tiéu chi: kinh t€ (KT); mdi trudong )
(MT); x4 hoi (XH). MTL | 0199 | 20 13 30
DAi v6i nhom kinh € ¢6 2 tiéu chi thanh phan: Chét
lugng rung tu nhién (KT1), Chatlugng san pham du lich MT2 0.092 0.3 0.2 0.4
(KTZ),' . . MT3 0.173 40 20 60
Doi voi nhdom xa hoi ¢o6 3 ti€u chi thanh phan: Sinh ké
nguoi dan (XH1), Van dé nha ¢ (XH2), Nhan thirc cong MT4 0.199 0.3 0.2 0.1
dong (XH3).
D6i voi nhém moi truong co 4 tiéu chi thanh phan: Po Bing 4. Ma trdn phit hop
che pht rung (MT1), P§ xo6i mon (MT2), Phong ho
(MT3), Nang cao da dang sinh hoc (MT4). CS HB KT TC
4. Ung dung phwong phip ELECTRE III vio bai toin CS 1 0.8 0.9 0.9
quan ly tai nguyén rung
4.1. Xdc dinh chi sé phit hop HB 0.7 1 0.4 0.9
Tién hanh thao luan cic y kién chuyén gia nhan KT 1 0.9 1 0.9
dlchrr}a tran\phan tich, trong sotiéu chi va cac ngudng TC 0.9 0.8 06 1
trén bang 2 va 3.

Tir bang 2 va 3, tién hanh tinh chi s cua timg cap
phuong 4n theo ting tiéu chi va chi sé phu hop cua ting
cip phuong an. Tir chi s6 phu hop cua timg cip phuong
an, tién hanh xay dung dugc ma tran phit hop trén bang 4.

Bdng 2. Ma tran phan tich

KT1
KT2
MT1
MT3
XH1
XH2
XH3

| MT2
o | MT4

CS|15 |29 |40 |0.2 |70 |0.5 |70 |90 (60

HB|33 |51 |30

4.2. Xdc dinh chi s6 khéng phii hop

Tir cong thire tinh chi sé khéng phu hop cia timg cip
phuong 4n theo timg ti€u chi. Xay dung ma trén khong
phu hopdugc thé hién trén bang 1 & muc 2.4.
4.3. Ma tran tin cdy

Ap dung cong thic tinh chi ’s(') tin cdy tinh chi s6 tin
cay cua cac cap phuong an va tién hanh xay dyng ma tran
tin cay.
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Bdng 5. Ma trdn tin cdy
CS HB KT TC
CS 1 0 0 0.9
HB 0 1 0 0.9
KT 0 0 1 0.9
TC 0.9 0.8 0 1

Bdng 9. Dj chénh léch cdac phwong dn theo T2

W(yéu) S(Manh) Chénh léch
CS 2 2 0
HB 1 2 1
KT 1 2 1
TC 4 2 -2

4.4. Xép hang
Tién hanh xdy dung chudi Z; va chudi Z, bang qud
trinh chung cat gidm va tang.

Vi 0=0.6 ta c6 ma tran Ti:

Bdng 6. Ma trdn T1

CS HB KT TC
CS 1 0 0 1
HB 0 1 0 1
KT 0 0 1 1
TC 1 1 0 1

Dé xép hang cic phuong an, tinh d6 manh, yeu cua
cac phuong an dé xac dinh d6 chénh léch nhim xép hang

Tir @6 chénh léch & bang 9 sip xép duoc chudi:HB,
KT »>CS>TC

Tiép dén, xay dung chudi Z 1a su két hop cua hai
chudi Z; va Z,. Chung ta c6 thé thay VUI hai gié tri a=0.6
va $=0.8 thi phuong anKT co6 dlem sO cao nhat. Trong
chudi Z1, phuong anKTdugc xép hang cao nhét roi dén
phuong an CS, HB va phuong 4an TCla phuong 4n x4u
nhat. Trong chudi Zy, gia tri cat giam cao hon, vi vy n6
gitip loai bé mot sé cac quan hé hon cip béi vi tinh khong
chic chan. Két hop hai chudi Z1 va Z» ta c6 chudi Z dugc
xép hang:

KT->HB—->CS->TC

5. Xay dung hé thong hd tr¢ ra quyét dinh quan ly tai
nguyén rirng

Nhom tac gia da xay dung thanh cong chuong trinh hd
tro ra quyét dinh giai quyét duoc van dé dit ra va c6 giao
dién than thién.

phuwong an.

Bdng 7. Do chénh léch cdc phwong an theo T1

W(yéu) S(Manh) Chénh 1éch
CS 2 2 0
HB 2 2 0
KT 1 2 1
TC 4 3 -1

Quan 1y hé thong
T oang nnip.
£ vamst hia

Marinshis

Ra quyét dinh
Phutang phip AHP.
PP ELECTRE I

Phusong phip FANS

Tasenl

Tews o2z
Moo 04 ©
Nateal 1©
Nasegtn <

Gidi thicu

Feias]

| stororns

slonto i

Tir d6 chénh léch ¢ bang 7 sip xép duoc chudi Z;
KT— CS,HB »>TC
Vi $=0.8, xdy dung ma tran T:

Bing 8. Ma trdn T2

CS HB KT TC
CS 1 0 0 1
HB 0 1 0 1
KT 0 0 1 1
TC 1 0 0 1

Tuong ty ta tinh do chénh léch manh yéu gilta cac
phuong an.

T
Kich ban o
*_Whdp kich bia o

i b b

Ra quyét dinh Ten v s
-

P LecTRE I
Piuiong phip FAND

Hinh 2. Giao dién ma trgn phdn tich va ma trgn phu hop
cua cdc phwong an
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Plurcog phip AN
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Hinh 3. Két qua xép hang phwong dn

6. Ban luian

Uu diém chinh cia ELECTRE Il 1 viéc so sanh céc
phuong an cé thé dat dugc khi khong c6 mot wu tién rd
rang vé cac phuong an.Hon nita, ddy 1a phuong phap c6
kha nang xur Iy ca danh gia dinh lugng va dinh tinh.

ELECTRE Illla phuong phap cai tiénciia phuong phap
ELECTRE II[6] vi vy dit liéu dau vao la khong chic
chan va khéng chinh x4c.Trong ELECTRE III, mbi quan
hé hon cdp dugc hiéu nhu 1a mdi quan hé md va chép
nhan rai ro véi mot ngudng nhat dinh, vi vdy phuong
phap nay cé duge yéu t6 khach quan hon trong danh gia
tat ca cac tiéu chi. Bén canh d6, phuong phap ELECTRE
I cung c6 mot sO khuyet diém nhu: s6 lugng 16n cac
thong sd, tinh toan tuong dbi phic tap.

7. Két luan

Bai bao dda ung dungthanh cdng phuong phap
ELECTRE 11l vao bai toan quan ly tai nguyén rung déap
ung bién d6i khi hau trong giai doan hién nay. Bai bao da
de xuat dugc h¢ ti€u chi va hé phuong an quan ly tai

nguyén rimg. Bai bao 1am ndi bat vin dé ra quyét dinh da
tiéu chi trong quan 1y tai nguyén rimgdap Gng bién doi
khi héu, va lam rd kich ban phuong phap ELECTRE IlI
dé Iya chon, sip xép cac phuong an tdi wu. Bai bao da
phat trién dugc mot hé hd tro ra quyét dinh méi giai quyét
van d& chon phuong 4n trong bai toan quan 1y.Két qua
danh gia chii quan ciia nguoi ra quyét dinh 1a giam déng
ké, sy khong chic chan va khong chinh xac cta qua trinh
danh gia duoc kiém soat day du, co sy tham gia cia yéu
t6 rii ro va muc do tin cdy, vi vay phuong phép tiép can
ctia nhom tac gia khong chi co thé giai quyét van dé ra
quyét dinh phtrc tap mot cach hidu qua, ma con co thé
duoc trién khai vao thuc té.
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