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I'J’ng‘dung phuong phap Electre trong luwa chon phwong an cdi tao
phuc hoi moi trewong tai khu vue khai thac khoang san, xa Phwéc Dinh,
tinh Khanh Hoa

Nguyén Thi Ctac®*, Phan Thi Mai Hoa?, Nguyén Quéc Phi?, Vii Thi Lan Anh?

aKhoa Mbi truong, Truong Pai hoc Mo-Dia chit, Viét Nam
*Tac gia lién hé:

Ho va tén: Nguyén Thij Cic

Dién thoai: (+84) 987 922 528

Email: nguyenthicucmtcs@humg.edu.vn

Tém tit

Bai bao str dung phuong phap Electre dé xac dinh loai cdy trong pht hop nhdm cai tao
phuc hdi méi trudong sau khi két thuc khai thac cac mé khoang san tai khu vire xa Phude
Dinh, tinh Khanh Hoa. Can ctr vao cac nghién curu da c6 va Kkét qua khao sat thuc té tai
khu vuc xd Phuéc Dinh, ba phuong an cay trong dugc lua chon bao gom: Cidy Neem
(PA.1), cdy Coc Hanh (PA.2) va cay Na (PA.3). Tiéu chi danh gia dé lua chon phuong
an phtt hop gdm: kha ning thich nghi v&i méi trudng dat va khi hau dia phuong (TC1);
Sinh trudng nhanh, d& chiam soc (TC2); d6 che phi cao, bam ré tét (TC3); Hiéu qua cai
tao méi truong (TC4); Hiéu qua kinh t& (TC5). Két qua phan tich cho thay, cac phuong
an duoc sip xép theo thir tu vu tién ting dan la cdy Na — cdy Céc Hanh — ciy Neem.
Nhu vy, cay Neem véi dic tinh chiu khé han tdt, co kha nang chin gio, cat va séng duoc
trén dat cin, dat pha cat sé1 dugc uu tién lua chon dé tréng tai khu vuc két thic khai thac

nham cai tao phuc hoi moi truong khu vuc x& Phudce Dinh, tinh Khanh Hoa.

Tw khoa: Electre, Phuéc Dinh, Khanh Hoa, Cdi tgo phuc héi méi truong

1. Pat van dé mobi truong s6 72/2020/QH14 ngay 17
Cai tao phuc hoi moi truong 1a ndi dung  thang 11 niam 2020 va dugc huéng dan
bit bude trong hoat dong khai thac khoang  thuc hién tai Thong tu 02/2022/TT-
san theo quy dinh tai Diéu 67 Luat Bao vé  BTNMT ngay 10 thang 1 ndm 2022. Trong
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d06, nd1 dung lua chon cay tréng tai cac khu
vuc dat tréng sau khi két thic khai thac
duogc coi 1a giai phap hiéu qua nhim dua
hién trang méi trudng vé gan voi trang thai
ban dau. Vi vay, lua chon duoc cay tréng
phil hop ¢6 ¥ nghia quan trong nham phuc
hdi tham thuc vat va méi truong sinh thai
tu nhién. Theo théng tu 38/2015/TT-
BTNMT ngay 30 thang 6 nim 2015 vé
huéng dan cai tao phuc hdéi méi trudng
trong khai thac khoang san rén, tiéu chi lya
chon céy trong can phu hop véi didu kién
song & dia phuong, c6 gia tri kinh té cao.
DAt tai khu vuc khai théac khoang san
thuong bi suy thoai, nghéo dinh dudng,
khé cén. Vi vay, viéc lua chon cay tréng
can dam bao cac tiéu chi: (1) c6 kha ning
thich nghi, (2) sinh truéng nhanh, dé chim
soc, (3) Do che phii cao, bam 18 tdt, (4)
Hiéu qua cai tao moi truong, (5) Hi¢u qua
kinh t& (Bradshaw, 1997). Khu vuc xi
Phuéc Dinh tinh Khanh Hoa 1a noi co
nhiéu dai ni da granit, ciing 1a noi tap
trung nhiéu moé khoang san khai thac da
lam &p lat, vat lidu xay dung théng thuong
(hinh 1). Hoat dong khai thac tai cac mé da
gdy ra tac dong dang ké dén méi truong,
trong d6 hoat ddng boc phil lam mat di mot
lugng 16n tham thuc vat tu nhién, dan dén
suy giam dién tich dét rimg va lam x4o trén

moi trudong song clia nhiéu loai sinh vat
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(Pham Thi Viét Anh, 2016; Bach va
Nguyén, 2019). Theo két qua khao st hién
trang rimg tai van ban s6 1646/SNNPTNT-
KH ngay 7/5/2024 cua S& Nong nghiép va
Phat trién nong thén tinh Khanh Hoa cho
th'?iy thudc dai nai da granit khu vuc xa
Phuée Dinh, tinh Khanh Hoa chu yéu 1a
nui d4 va dat c6 gd nhu cay Coc rimg (Coc
Hanh) va cay bui [8]. Bén canh do, cay Coc
Hanh dugc danh gia 1a thich nghi véi dat
nghéo dinh dudng, d6 dbc 16, sinh truong
nhanh va phat trién manh, sau 1-2 ndm c6
thé khép tan (Ha Thi Mimg, 2015). Két qua
khao sat thuc t& thuc hién du 4n danh gia
tac dong moi truong cua du an khai thac da
granit Mavieck 5 tai khu vuc vao thang
6/2025 cho thdy ngoai cay lay gd, cdy in
qua duoc nguoi dan dia phuong trong cha
yéu 1a cdy Na. Trong nghién ctu tac gia
Lam Ngoc Thanh Van va cdng su, cay
Neem (xoan chiu han) phit hop trong ¢ khu
vuc han Nam trung bd, ngoai kha nang
chiu han, chin giod tdt, 14 va hat cay Neem
con c6 thé sir dung dé bao ché thube phong
ngua sau bénh (Lam Ngoc Thanh Van va
Lé Thi Thanh Phuong, 2016). Tu cac phan
tich trén, phuong an lua chon cdy trong cai
tao phuc hdi méi truong sau khi két thic
khai thac tai xa Phudc Dinh tinh Khanh
Hoa duoc lua chon bao g@)m: (1) Cay
Neem; (2) Cay Coc Hanh; (3) Cay Na.
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Hinh 1. Vi tri khu viec nghién ctbu va mo khgdng sdn
2. Phwong phap nghién ctru cac loai cdy trong dia phuong lam co sé

2.1. Phuwong phap khio sat thue dia, thu  xac dinh phuong an Iya chon loai cy trong
thap tai liéu phtt hop cho céi tao phuc hdi méi truong
Phuong phap khao sat thuc dia thuc hién  tai khu vuc nghién ctru.

vao thang 6/2025 (hinh 2) nhim xac dinh

Hinh 2. Cay Coc Hanh tgi dai nui da granit, xa Phudc Dinh,
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Khanh Hoa

2.2. Phuong phap ELECTRE

Phuong phap ELECTRE nim trong nhém
phuong phap phan tich da chi tiéu, dugc
phat trién boi Bernard, Roy dé giai quyét
céc bai toan ra quyét dinh da tiéu chi véi
mét tap hitu han cac lya chon co thé duoc
xép hang tir t6t nhit cho dén x4u nhét (Be-
nayoun et al., 1966). ELECTRE dua trén
su so sanh tirng cdp cac kha nang lua chon,
do d6 doi héi tinh toan nhiéu hon.
ELECTRE c¢6 nhiéu phién ban khac nhau

(I, IL, TIL, TV va TRI), trong nghién ctru nay
s€ st dung phuong phap ELECTRE III
nhim sip xép cac phuong 4n uu tién trong
lua chon cay tréng cai tao phuc hdi moi
truong tai khu vuc két thuc khai thac
khoang san x3 Phudc Dinh, tinh Khanh
Hoa.

Cac budc phén tich trong phuong phap
ELECTRE nhu sau:

BI. Xdy dwng ma trgn chuin héa

Tl ma trén goc co dang:

Phuong an Al A2 Am Wi

Tiéu chi

Cl X11 X12 XIm Wi

C2 X2l X22 X2m W2

Cn Xnl Xn2 Xnm Wh
Trong d6: diém dugc cho tir 1 dén 10 theo tinh tich

Wi: 1a trong s ctia ting tiéu chi xac
dinh theo phuong phap AHP hodc theo
kinh nghiém ctia chuyén gia.

Aj: Cac phuong an

Ci: Céc tiéu chi

Xnm: Gia tri cho diém tir cac chuyén
gia danh gia tac dong cua phuong an phat

trién kinh té dén timg tiéu chi C. Thang

cuc ting dan. Cang tién dan dén 10 muc
danh gia theo hudng tich cuc cang cao va
nguoc lai.

Tu ma trdn géc, x4c dinh ma tran chun

hoa theo cong thuec:

xij

n 2
JZ=x

B2. Xdy dung ma trin quyét dinh trong sé

Dij =
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Ma tran quyét dinh trong sé Ej; duoc xéac

dinh theo cong thure:

B3. Ldp ma trdn phu hop va xdc dinh chi
s0 phit hop

Ma tran phu hgp la ma tran F ¢6
dang [1,0]. Trong d6, d6i véi timg tiéu chi
tién hanh so trong trong s6 Ei;. Néu Ejj cia
phuong 4n A; tét hon E;j ctia phuong 4n A,
thi Fi2 =1 va nguoc lai.
Chi sé phu hop so sanh ting cip phuong
an cua tung tiéu chi duoc xac dinh theo
cong thtc sau:

Zij=Yi—-(Wi = Fij)

Trong do:

Zi; 1a chi s6 phu hop giita phuong
an i va phuong an |

Wi: 1a trong sb cua tiéu chi C;

n: 14 s6 tiéu chi
B4. Ldp ma trgn khong phu hop va xdc
dinh chi s6 khong phix hop
Ma tran pht hop la ma tran F ¢6 dang [1,0]
la ma tran co gia tri nghich dao voi ma tran
F.
Ma trén khéng phi hop theo trong s6 quyét
dinh G duoc thanh lap theo cong thirc:

Gij = ABS (Eij—Ejj+1)
Chi s6 khong pht hop so sanh timg cip

phuong an cua tung ti€u chi dugce xac dinh
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theo cong thurc sau:
7= 2i=1(Gij x F}) [ X1y Gyj

Trong do:

Z'ii 1a chi s khong phu hop giita
phuong an i va phuong an j

n: 12 sb tiéu chi
BS. So sdanh chi sé phit hop va khong phii
hop
- So sanh chi s6 phit hop va khong phit hop
cua tung cap phuong an voi gia tri trung
binh cia chi s6 twong tmg. Néu chi s6 phu
hop va khong phu hop 16n hon gia tri trung
binh thi nhén gia tri “cd”; ngugc lai nhan
gia tri “khong”. Viduy, gia st Z12(C1)>Z
nghia 1a phuong an 1 dugc uu tién hon
phuong an 2 va nhéan gia tri “co”.
- Néu két qua so sanh chi sé phu hop va
khong phu hop cia tung cap phuong an
déu nhan gia tri “c6” nghia la chic chian
phuong an 1 dugc uu tién hon phuong an
2; néu két qua so sanh déu nhan gia tri
“khong” nghia 1a khéng ¢ su chic chin
rang phuong an 1 tot hon phuong 4n 2 hoic
phuong 4n 2 t&t hon phuong an 1; néu két
qua so sanh nhan dugc mot gia tri “cod”,
mot gia tri “khong” nghia la khong c6 su
d6ng thuan phuong an 1 tét hon phuong 4n
1 va nguoc lai.
Tir két qua so sanh chi s6 pht hop va khong

phu hop sip xép tht tu uu tién cho cac
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phuong an.

2.3. Phwong phap chuyén gia

Phuong phap chuyén gia dugc ap dung dé
hoéi ¥ kién cac chuyén gia thude linh vuc
moi trudng, khoang san vé cac phuong an
lua chon cay tréng dé cai tao phuc hdi moi
truong tai khu vuc nghién ctru, gdm: (1)
Cay Neem, (2) cay Coc Hanh, (3) cay Na,
thang diém tir 1 dén 10 theo muc d6 ting
dan tinh tich cuc. Két qua dénh gia cia
chuyén gia 13 co s& dé thuc hién phan tich
ELECTRE.

3. Két qua nghién ctru va thao luin
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3.1. Xac dinh phuong an

Trén co sé phan tich va tham khao cac
nghién ctru (BO Nong nghiép va Moi
truong, 2015; Bradshaw,1997). Phuong an
ciy trong cai tao phuc hoi méi trudng sau
khi két thic khai thac tai xd Phuéc Dinh,
tinh Khanh Hoa gdm 3 phuong an:

- PA1 - Trong cdy Neem (Xoan chiu han)
- PA2 - Trong cdy Coc Hanh (Céc rimg)

- PA3- Trong ciy Na

Uu nhuoc diém cia timg loai cdy duoc

tong hop & bang 1.

Bdng 1. Uu nhugc diém ciia cdy trong theo timg phwong dn

STT Cay trong Uu diém Nhugc diém

1 Neem Chiu kho han t6t, chiu ning nong va gié; Chi phi gidng ciy
sé)ng duoc trén dat cat, dat da pha soi, it cao
phai cham soc, hat c6 thé dung trong y
hoc, cdy co thé lam gS, tudi tho trén 50
nam.

2 Céc hanh Tan réng, chiu han kha tdt, 1a cdy ban dia ftco gia tri kinh té
& Ninh Thuan (nay la Khanh Hoa), dé
trong, it phai chim soc.

3 Na Cay thép, tan rong, chiu han kha, phu Cham s6c thuong

hop véi dat xop, dat pha cét, mang lai

hiéu qua kinh té.

xuyén, chi phi

gi0ng cay cao

3.2. Xac dinh cac tiéu chi
Qua trinh lua chon phuong an can cén cu
vao céc tiéu chi sau:

- (TC1) C6 kha nang thich nghi v6i moi

truong dat va khi hau dia phuong.
- (TC2) Sinh truéng nhanh, dé cham séc.
- (TC3) Db che phii cao, bam ré tot.

- (TC4) Hiéu qua cai tao mdi truong.
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- (TC5) Hiéu qua kinh té; chi danh gia thang diém tir 1-10 theo mirc
3.3. Ung dung phuwong phap Electre lwa  d6 ting dan tinh tich cuc, x4c dinh trong sb
chon phwong an cho tung ti€u chi theo kinh nghiém cua
Dua vao két qua thao luan cta chuyén gia  chuyén gia. Két qua duogc tong hop & bang 2.
khi hoi vé cac phuong an dua trén céc tiéu

Bdng 2. Ma trdn phdn tich va trong sé tirng tiéu chi

Phwong an
Thang
Tiéu chi . w
diem PAI1 PA2 PA3
TC1 1-10 10 10 8 0,25
TC2 1-10 8 9 6 0,18
TC3 1-10 9 7 6 0,20
TC4 1-10 9 6 7 0,22
TCs 1-10 6 5 8 0,15
Tir ma tran phan tich, tién hanh x4y dung ma tran quyét dinh trong s nhu sau:
Bdng 3. Ma trdn quyét dinh trong sé
Phuong an
Tiéu chi
PAl PA2 PA3
TCl1 0,615 0,615 0,492
TC2 0,595 0,669 0,446
TC3 0,699 0,543 0,466
TC4 0,699 0,466 0,543
TC5 0,537 0,447 0,716

Ma tran chi sb phtt hop va khéng phti hop dwoc xdy dung thé hién & bang 4 va 5.
Bang 4. Ma trdn phu hop

Tiéu chi Cc(1.2) C(1,3) Cc(23) CcG,1) CG3.2)
TCI 1 1 1 0 0
TC2 0 1 1 0 0
TC3 1 1 1 0 0
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TC4 1 1 0 0 1
TCS 1 0 0 1 1
Chisophithop ¢ g29 0,846 0,426 0,626 0,150
Trung binh 0,540
Bang 5. Ma trdn khong phu hop
Tiéu chi D(1,2) D(1,3) D(2,3) D(@3,1) D(@3,2)
TCI 0 0 0 1 1
TC2 1 0 0 1 1
TC3 0 0 0 1 1
TC4 0 0 1 1 0
TC5 0 1 1 0 0
Chi sb phu hop 0,121 0,163 0,879 0,401 0,837
Trung binh 0,500
Bdng 6. Bang so sanh giita cdc phuwong dan
. Mikc do
Mikc d .
h:ch ? khéng Két qua Ghi chi
puliep phit hop
| | 1 PA1 wu tién
PA1-PA2 hon PA2
1 1 1 PAI uu tién
PA1-PA3 hon PA3
PA2-PA1 0 0 0
1 1 | PA2 uu tién
PA2-PA3 hon PA3
PA3-PA1 0 0 0
PA3-PA2 0 0 0

Tir bang 6 cho thdy muc d6 wu tién giita
cac phuong an nhu sau PA1 — PA2 —
PA3. Nhu vay, theo két qua phan tich
ELECTRE thi phuong 4n trong cdy Neem
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nhiam cai tao phuc hdi méi trurong tai cac
khu vue sau khi két thuc khai thac khoang
san, xa Phudce Dinh, tinh Khanh Hoa duoc

danh gia cao, tiép theo la cay Coc Hanh va




cubi cing 1a cay Na. Uu diém ctia phuong
phap Electre 1a cho hiéu qua cao khi phan
tich lya chon phuong an dua vao nhiéu tiéu
chi dinh tinh va khong c6 tinh bu tiéu chi
nhu céc phuong phap phéan tich da chi tiéu
khac (AHP, TOPSIS). Vi vdy, phuong
phap Electre co thé hd tro ra quyét dinh so
sanh cac phuong an khi khong c6 mot wu
tién rd rang gilta cac phuong an.
4. Két ludn
Trén co s& phan tich ba phuong an lua
chon cay trong nham cai tao phuc hdi moéi
truong gom (1) Cay Neem, (2) cdy Coc
Hanh, (3) cdy Na. Két qua phéan tich
ELECTRE cho thiy phuong 4n ciy Neem
6 dic tinh chiu khé han tét, c6 kha nang
chin gio, cat va séng dugc trén dét can, dat
pha cat so1 dugc cac chuyén gia danh gia
cao, phtt hop dé trong tai khu vue két thuc
khai thac khoang san xa Phudc Dinh, tinh
Khanh Hoa. Phuong an uu tién tiép theo 1a
cdy Coc Hanh va cudi cing 1a cay Na.
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