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THONG TIN BAI BAO TOM TAT

Qud trinh: Lwa chon phwong dn ddu tw khai thdc theo nhiéu tiéu chi la yéu cdu can thiét
Nhan bai 15/3/2017 trong néi dung ddnh gid méi trwdmg chién luoc (PMC) quy hoach khai thdc
Chap nhan 21/5/2017 khodng sdn. Néi dung bai bdo trinh bay phwong phdp tng dung thudt todn
bang online 31/8/2017 qud trinh phdn tich thit bdc (AHP) trong phdn tich danh gid va lwa chon thir
T khéa- tw wu tién ddu tw khai thdc cdc khodng sang than Qudng Ninh. So véi cdc

banh gid méi truong
chién lwoc

phuong phdp PMC khdc, wu diém néi tréi cua AHP la gidi bai todn da tiéu
chi vira dinh lwong vira dinh tinh véi két qud chinh xdc va tin cdy. Bai bdo
trinh bay két qud nghién ctru lya chon thit tw wu tién khai thdc khodng sang

Qu},’ ho\ach khgang san than Qudng Ninh theo cdc tiéu chi méi trwong trong PMC.

Qua trinh phén tich tht

bac AHP

Eho;mg sang than Quang © 2017 Trwdong Dai hoc Mo - Dia chit. Tt ca cic quyén dwoc bao dam.
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1. Mé& dau - Lwa chon phwong an wu tién cho cac quy

PMC la yéu ciu phap ly doi vi cac chién lworc,
quy hoach va ké hoach (CQK). Trong danh gia moi
trwong chién lwgc (PMC) néi chung va PMC quy
hoach khai thac khoang san néi riéng, mot trong
cac ndi dung quan trong la lya chon phwong an
d4u tw. C6 hai yéu cau lwa chon phwong &n wu tién
(V6 Chi My, 2005 ; Vo Chi My, 2006; V6 Chi My et
al 2011; Mai Thé Toan, 2013).

- Lwa chon phwong an wu tién cho toan bd quy
hoach,

“Tdc gid lién hé
E-mail: vochimytdm@gmail.com

hoach thanh phin.

Trong boi canh van dé bao vé méi treong da
tré thanh yéu td quan trong trong viéc ra quyét
dinh diu tw. Can phai c6 cac phwong phap dwa
trén co s¢ tinh toan khoa hoc, dinh lwong dé xac
dinh phwong an téi wu trong qua trinh ra quyét
dinh d4u tw bdo dam sy phat trién bén virng.

Ngoai nhirng mo than dang khai thac, trén bé
than Quang Ninh hién dang ton tai 8 diém khoang
sang than kéo dai tir Pong Triéu-Udng Bi dén Hon
Gai, CAm Pha (B Cong thwong, 2012). Theo két
qua cong tac tham do dia chat, cac khoang sang
than nay déu ndm du¢i mic -300 m va déu nam
trong pham vi quy hoach khai thac. Cac diém
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khoang sang than nay c6 cac dic diém diéu kién
dia chat, dia hinh, trit lwvgng v.v,... khac nhau, phan
b & cac vi tri dia ly va khong gian véi cac diéu kién
phat trién kinh té - x3 hoi va mdi trwomg khac
nhau. Mot yéu cau lén trong khi thwe hién danh gia
moi treeong chién lwgce 1a Iwa chon khai thac cac
diém khoang sang trén theo th tw wu tién sao cho
dong thoi thda méan cac tiéu chi cia PMC nghia la
theo hwéng két hop hai hoa ca ba hop phan kinh
té, xa hdi va moi trueong,

Phwong phap qua trinh phan tich thir bac
AHP (Analytical Hierachy Process) la thuat toan
phén tich da tiéu chi thong qua qui trinh khir din
cAc gia tri va su so sanh tirng cip tham sé theo tit
ca cac tiéu chi, gitp cung cdp mot t6 hop tong thé
veé thit tw s3p xép cac phwong an lwa chon khai
thac t6i wu cac tiéu chi DMC kinh té - x4 hoi va moi
tredng (Nguyen Kim Anh, Vo Chi My, et al,, 2013;
Vo Chi My et al,, 2011; Koziol W., Piotrowski Z., et
al, 2011).

2. Xay dwng so’ d6 cau tric thir bac da ting
theo nguyén ly AHP

Cac tiéu chi cia PMC cé mirc do quan trong
khac nhau va thuwdng xung dot 1an nhau. Gia st
rang: c6 M lwa chon, v&i N s lwong tiéu chi, cac
phurong an lwa chon lién quan dén tirng tiéu chi
vGi gia tri trong s6 khac nhau. Goi aj (i=1, 2, 3..M
va j=1, 2, 3...N) la lua chon thit i (4;) theo tiéu chi
thirj (C;); néu cac tiéu chi Cj c6 mic dd quan trong

khac nhau, cé nghia 1a c6 trong s6 W; khac nhau,
bai todn phén tich da tiéu chi dworc thé hién trong
ma tran sau day (Vi Thi Hang, 2015 ; Koziol W.,
Piotrowski Z, et al,, 2011)

Tiéu chi
Phwong dn .. .., ~ v o oqgy  eeen
CiW; C:W2 C3Ws CvnWy

lwachon ~— ° 77 7777 L
Al aii aiz A13  cieenn ain
AZ dzi azz a23 cieenn azn
A3 asz; asz a33  cieesn asn
AM ami ame AM3  vevses aun

T nhu cAu thuec té trén day, c6 thé thiy rang:
phwong an M duoc coi sw lwa chon t6i wu la khi né
dworc tinh toan, phan tich trong tit ca cic to hop N
tiéu chi véi cac trong so cla cic tiéu chi khac nhau.
Duwa trén nguyén ly phan tich da tiéu chi, cac tac
gia da xay dung so do cau tric thi bac da ting
theo nguyén ly AHP (Hinh 1).

CAc tiéu chi co ban, cac tiéu chi thanh phan sé
1an lwot dwoc phan tich danh gia dé xac dinh “bac”
cudi cung la cc phwong an lwa chon. D€ thuc hién
phép phén tich thir bic d6i véi yéu cau xac dinh
th tw wu tién Khai thac than & mic dwdi -300 cho
khu vuc bé than Quang Ninh, bai toan da dwoc
phan thanh cac giai doan (Hinh 1).

MUC TIEU
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Hinh 1. M6 hinh thit bdc da tdng.
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Giai doan 1
Xac dinh muc tiéu

A4

Giai doan 2
Xay dwng mo hinh thit bac da ting

A4

Giai doan 3
Thanh 14p ma tran cac yéu t6 mé
hinh va tinh trone s8

v

Giai doan 4
Tinh cac véc to clia cac yéu td, sip
X€p cac yéu 6 theo véc to riéng

v

Giai doan 5
Kiém tra toan bé mod hinh

A4

Giai doan 6
Phan tich két qua

Hinh 2. So d6 khdi cdc giai doan xtr ly AHP.

Cac yéu t6 ciia mo hinh, bao gom cac tiéu chi
chinh, cac tiéu chi thanh phan, cic phwong an trén
mdi tAng sé dwoc phan tich danh gia theo tirng cip
mot theo cac tiéu chi cia tang trén. D€ thuc hién
danh gia cac yéu t6 trén cic ting thir bac cia AHP,
tién hanh thanh lap ma trin.

X g Xn
X (dy dp .. 4y,
X dy dyp o ... dyy, (D)
*n anl an2 Tt ann
Trong do:

a;: mirc do danh gia gitra chi tiéu th i so véi
thw j» ai>0, a; = 1/Clji, a; =1.

Ma trdn A théa min cic diéu kién:
a;)0,a; =1/a;Vij=12,.n

Tinh cac véc to clia cac yéu t8, sap xEp cac yéu
té theo véc to wu tién (trong sd). Véc to riéng
(Eigenvector) thé hién qua trong s6 W biéu thi

bang coéng thirc W =w,;,W,;,...W.; dwoc tinh
dwa trén cac tiéu chi va phwong 4n nham muc dich
dat dwoc muc tiéu dé ra.

Qua trinh tinh to4n so sanh tirng cap co6 thé cd
sai s6 va dan dén sai s8 trong danh gia. PEkiém tra
va loai trir sai s0, c6 thé str dung chi s6 nhit quan
(Koziol W., Piotrowski Z., et al., 2011).

ot = Ve =) (2)

(n-1)
Trong do:
Amax- gid tri cwc dai cia ma tran.
n n n
Z Wi Z Wi Z Wi
i=1 i=1 i=1

A ==x| + 1= + +...
max
n W, W, , W,

Trong do:

n: bac ma tran.

w: gid tri cta chi tiéu da dwoc chuln hoa clia
hang i twong &ng véi cot i.

Tinh hé s6 nhit quan CR

CR= %.100% (3)

Trong do:

CI: chi s6 nhat quéan,

RI: chi s6 ngau nhién phu thudc vao bic clia
ma tran (n)

Néu chi s6 nhat quan CR < 0,1 c6 nghia la sai
so0 trong khoang 10% va cac danh gia la nhat quan,
chinh xac.

Véc to cac phwong wu tién 1a trong s6 1ém nhat
danh gia cac tiéu chi va cac phwong an Iwa chon
theo muc tiéu cao nhAit.

Qua trinh tinh todn véc to wu tién budc dau 13
chuin héa ma tran A bang cach chia tirng yéu t§
trong tirng cot ciia ma tran cho tong cac yéu to
trong cot do.

= n
D aij
=
Sau do6, tinh trong s6 trung binh cho tirng
hang va tirng cdt ciia ma tran méi va cudi cung la

tinh véc to cac phwong dn wu tién trong tirng bac.
Lwu y rang téng cac véc to wu tién ludn bang 1.

> w =1

Thanh 13p ma tran m&i ma cac cot la cac véc
to wu tién cta cic bic ciia mot hinh da ting.

Wi;
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Nhan cac ma tran v&i nhau, cac véc to wu tién Sau khi da thuc hién va kiém tra két qua tinh
tong sé & bac cudi cung (tirc 12 bic cia cdc phwong trong so cta cac chi tiéu, mo6 hinh phéan tich th&
an lwa chon). Phwong an Iwa chon phu thudc vao bic da ting sé cho két qua chi s6 thich hop cla
gia tri véc to wu tién 14y cao xudng thap. trng vi tri. Trén co s& d6, tién hanh phan tich,

danh gia va dwa ra két qua cudi cung.

Bdng 1. Cdc khodng sang than -300m trén bé than Qudng Ninh.

TT | Khoang sang bia danh (xa/phwong, huyén/thi, tinh)
1 | Méng Duong Phudong Méng Duong, thanh phd Cdm Phd, tinh Quang Ninh.
2 | KheCham Phwong Mong Dwong, thanh phé CAm Ph3, tinh Quang Ninh.
3 Nga Hai X3 Dwong Huy, thanh phd Cim Ph3, tinh Quang Ninh.
4 Ha Rang Phwong Ha Khanh, phwdong Quang Hanh, thanh phd Ha Long, CAm Pha va x3a Vii Oai
huyén Hoanh B0, tinh Quang Ninh.
5 Suoi Lai Phuong Ha Khanh, thanh phé Ha Long, tinh Quang Ninh.
6 Khe Tam Xa Dwong Huy, thanh phd CAm Ph3, tinh Quang Ninh.
7 Ha Lim Phwong Ha Lam, Ha Trung, Ha Khanh, thanh phé Ha Long, tinh Quang Ninh.
8 | Binh Minh Phuong Ha Khanh, thanh phé Ha Long, tinh Quéng Ninh.

Sudi Lai

Khe Cham Méng Dwong
Hinh 3. Khodng cdch tir cdc khu vwc khai thdc dén ngudn nwéc mdt.
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3. Két qua nghién ciru va thao luin

Thong tin vé vi tri ctia cic khodng sang than &
trong khu vuc nghién ciru dwgc thé hién trong
bang 1 (B6 Cong thwong, 2012).

Dwa vao muc dich va cac yéu cau PMC quy
hoach khoang san, bén canh cac yéu t6 kinh té cin
danh gid mirc d6 wu tién theo cac tiéu chi vé moi
trwong, theo dd, tac dong cua hoat dong khai thac
dén cac ddi twong chinh dé bi tdn thuwong bao
gom:

- Tac d6ng dén hé thong nwéc mat,

- Tac déng dén khu dan cu,

- Tac dong dén dén cac khu di tich lich s, khu
tin ngwdng, ton gido, van hoda,

- Tac déng dén khu céng nghiép, mang ludi
giao thong,

Hinh 3 1a cic biéu d6 két qua phan tich khong
gian trong ArcGIS cho phép xac dinh khoang cach
vi tri khai thac khoang sang dén cac nguén nwéc
mat - doi twong ma qua trinh dau tw khai thac
than s& gay 6 nhiém.

Hinh 4 13 bi€u d6 két qua xr Iy AHP véi tham
s0 chi tiéu tac dong clia khodng sang than Khe Tam
1én mo6i treorng nwére khu viee dan cw. Khoang sang
than Khe Tam: thudc xd Dwong Huy, thanh phd

Cam Ph3, tinh Quang Ninh; khu din cw cach khu
virc khai thac than khoang 1,2 km. Khi mé khai
thac sau hon mirc xam thyc viéc thu gom nwéc ty
chay vé cac hAm chia réi bom 1én dia hinh thoat
ra ngoai sé lam 6 nhiém cac dong chay mit véi cac
vat chat 6 nhiém nhuw kim loai ning, chit lo ltrng,
dac biét la cac dong a-xit. Khoang cach tir khu vuc
khai thac dén khu dan cw dwgrc tinh 1a nhivng vi tri
nam gan khu vuc khai thac nhat, 13 vién ngoai cac
khu dan cw phai tip trung dong duc. Két qua phan
tich nay cho phép so sanh “mirc do tac dong moi
trwong nwée khu viee dan cw” clia khoang sang
Khe Tam so v&i cac khoang sang khac 1a tiéu chi
cho qua trinh sap xép thit tw wu tién clia cic du 4n
thanh phén trong DPMC.

Ttr cac két qua tinh toan trong s6 clia tirng chi
tiéu trong tirng nhom sé xac dinh dworc trong so
cua tirng chi tiéu doi véi tirng khodng sang riéng
biét (Bang 2).

Délwa chon phwong an wu tién khai thac than
& do sdu mirc dwdi -300, can phai phan tich khong
gian téng hop véi nhiéu tiéu chi dugc str dung,
cung mot lic phai xem xét tit ca cic thong so cia
cactiéu chi. Két qua phan tich thir bAc AHP cho két
qua sap xép thir tw wu tién dau tw khai thac cac
khoang sang than than & d§ sau mirc -300 nhw sau
(Bang 3).

Hinh 4. Tdc déng khai thdc khodng sang Khe Tam 1én moi trwrong nwéc mdt va khu vwee dan cu.
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Bdng 2. Két qud tinh trong s6 chung cho tirng chi tiéu déi véi tirng khodng sang
khai thdc than & mirc dwéi -300.

Mong Dwong|Khe Cham|Khe Tam|Nga Hai|Ha Rang|Suéi Lai|Binh Minh |Ha Lim
Nwéc mat 0,016 0,021 0,004 | 0,015 | 0,024 | 0,008 0,004 | 0,009
Dan cw 0,007 0,007 0,005 | 0,007 | 0,002 | 0,003 0,006 0,028
b4t SXKD 0,024 0,014 0,011 | 0,016 | 0,008 | 0,040 0,040 0,012
Di tich 0,019 0,026 0,016 | 0,011 | 0,007 | 0,013 0,018 0,068
Giao théng 0,017 0,012 0,023 | 0,013 | 0,021 | 0,028 0,020 0,022
Mat dd chira than 0,004 0,002 0,003 | 0,003 | 0,012 | 0,003 0,006 0,001
Chiéu day cac via 0,009 0,006 0,006 | 0,006 | 0,009 | 0,006 0,009 0,009
S6 via 0,001 0,000 0,001 | 0,001 | 0,017 | 0,002 0,009 0
C6t cao khai thac 0,002 0,002 0,003 | 0,004 | 0,010 | 0,008 0,014 | 0,005
DCTV-BCCT 0,007 0,004 0,020 | 0,007 | 0,017 | 0,008 0,008 0,007
Do chira khi mé 0,007 0,015 0,012 | 0,012 | 0,008 | 0,011 0,009 0,008
Tong 0,113 0,109 0,106 | 0,095 | 0,134 | 0,131 0,143 0,169
Thit tw wu tién khai thac 4 3 2 1 6 5 7 8

Bdng 3. Thit tw wu tién ddu tw khai thdc cdc khodng sang than Hon Gai - Cdm Pha.

Khodang sang than

Thi tw wu tién

Khoang sang Nga Hai

Khoang sang Khe Tam

Khoang sang Khe Cham

Khoang sang Mong Dwong

Khodng sang Sudi Lai

Khoang sang Ha Rang

Khodang sang Binh Minh

Khodng sang Ha Lim

O[O (U W[

Mot trong nhitng ndi dung quan trong cda
PMC la Iya chon cac phwong dn thanh phan theo
thit tw wu tién. Cho dén nay, vian dé nay thuong
dworc lwa chon dinh tinh chwa xem xét hét cac tiéu
chi. Thuat toan AHP da cho phép xac dinh thir tw
wu tién theo cac tiéu chi moi treong mot cach
khach quan va do tin cdy cao. Pay la mét dong gop
c6 y nghia thuc té cho co s& va phwong phap luin
cta danh gia moi truedrng chién lwoc cic quy hoach
khoang san ndi riéng va cia cac CQK noéi chung.

4. Két luan

Lwa chon phwong 4n wu tién dau tw la noi
dung quan trong trong cac PMC quy hoach khoang
san. U'ng dung thuat todn qua trinh phan tich thir
bac AHP la co s& khoa hoc cho phép lwa chon
chinh xac cac phwong an wu tién khai thac cac
khoang sang than -300 trén khu vuc Hon Gai-Cam
Pha bao dam théa man t6i wu cac tiéu chi.

So sanh véi cac phwong an lwa chon theo kinh
nghiém chuyén gia hodc cac phép suy giai dinh
tinh, phwong phap AHP hé trg danh gia cac dw 4n
mot cach khach quan, cung cdp mét co ché tin ciy
dé kiém tra, lwa chon va danh gia moi twrong quan
cuia cac chi tiéu, gép phén gidm thiéu sai [dm khi ra
quyét dinh. D& x(r ly mot bai toan nhiéu bién, AHP
tach toan bo nhitng van dé cin gidi quyét thanh
nhiéu chi tiéu twong &ng véi cac danh gia khac
nhau thdng qua trong s6 ctia né véi muc tiéu can
thuc hién.
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ABSTRACT

Application of algorythm AHP for the envestment rangking of the
Quang Ninh coal deposits in the strategic environmental assessment
(SEA)

My Chi Vo 1%, Hang Thi Vu 2, Hai Minh Hoang 3
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2 Department of Science and Technology, Ministry of Natural Resources and Environment, Vietnam.
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Selection of optimal envestment projects is one of the important tasks of every SEA including mineral
plannings. The paper deals with the application of algorythm AHP for the envestment rangking of the
Quang Ninh coal deposits in the strategic environmental assessment. In oder to establish the classificatin
of the coal deposits by mean of analitic hierachy process, a multicriteria analysis model was built. In the
estimation of coal deposits all factors which can have influence on the effectivness of their envestments
were taken into account. They are as follows: geological-mining, environmental and socio-economical.

Keywords: Strategic enviromental assessment, mineral resourse planning, AHP, Quang Ninh coal deposit.





