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Phan logi mirc d¢ tac dong ciia cdc tiéu chi dén nguy co lii lut la yéu cdu can
thiét trong phdn viing nguy co lii bang phwong phdp tich hop thudt todn AHP va céng
nghé GIS. Noi dung bai bao trinh bay phuong phadp ung dung qua trinh phan tich thu
bdc (AHP) trong phdan tich, danh gid va lwa chon mirc do anh huong cua cac tiéu chi
dén nguy co lii trén luu vuee séng Lam. So véi cdc phirong phdp khdc, wu diém néi bt
clia AHP la gidi bai todn da tiéu chi mang tinh chat dinh tinh ciing nhw dinh heong
Voi két qud chinh xdc va c6 do tin cdy cao. Két qua badi bdo la trong sé dnh hiong
clia cdc tiéu chi, trong sé cang I6n thi mike dé anh huwéng dén nguy co i cang nhiéu.
Tiwr khoa: Thuat toan AHP; Nguy co 1i; Luu vuc song Lam.
Abstract

Applying the Analytic Hierarchy Process (AHP) alogarithm to classify various
criteria effecting flood risk on Lam River Basin

Classifying the effect level of different criteria on flood risk is a requirement in
using AHP alogarithm and GIS for flood zoning. This paper presents the application
of using AHP alogarithm in analyzing, evaluating, and selecting the level of effect
of various criteria on flood risk on Lam River Basin. In comparison with other
methodologies, an obvious advantage of AHP is the ability to solve multi-variable
qualitative and quantitive problems with precise and trusthworthy results. The
research results are the weightages of different criteria. The higher the weightage is,
the higher the effect of that criterion has on flood risk.

Key words: AHP alogarithm; Flood risk; Lam River Basin.
1. Mé dau

Céc nhan té gop phﬁn hinh thanh
nguy co lii bao gdm ca v€ ty nhién, kinh

trinh thanh 1ap ban d6 phan ving nguy
co 1i. Phuong phap nay phu hop voi muc
dich phan tich mét s6 Iugng 16n céac yéu

t€ - xa hdi va co so ha tang. Tuy nhién,
van dé dat ra yéu to nao anh huong 16n
nhit dén nguy co li can duoc xem xet
trong khu vyc nghién ctru va lam thé nao
dé dinh luong cac ypu t6 nay [3]. Mot
trong nhiing cach ti€p can danh gia da
tiéu chi (MCE) dugc img dung rong rai la
phuong phép phan tich thir bac (Analytic
Hierarchy Process - AHP) dugc phat
trién boi Saaty (1970)[S]. Viéc str dung
thuat toan AHP dé tinh trong sb ctia tu’ng
tiéu chi 1a mdt cong doan chinh trong qui

t6 khac nhau anh huong dén phan ving
nguy co'la, dong thoi ho tro phan tich cac
van dé ra quyét dinh phuc tap voi nhiéu
tiéu chi dua trén viéc khir dan cac gia tri
thong qua su so sanh tirng cap tham 56
theo tat ca cac tiéu chi [4]. Bai bao trinh
bay ket qua phan loai thir ty vu tién cac
yéu t anh huong dén nguy co lii trén luu
vuc song Lam bang thuat toan phan tich
thtr bac AHP. Phuong phap phan tich th
bac AHP da dugc cac nha khoa hoc trong
nudc quan tim nhing nim gan day.
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Hai nghién ctru dién hinh theo phuong
phép nay dugc thuc hién ¢ Iuu vuc song
Huong [2] va luu vyc song Vu Gia [3].
Ca hai d¢ tai déu chon tham s0 tinh toan
m6 hinh 1a cac nguy€n nhén géy 1a dién
hinh nhu: lugng mua, d6 doc, mat do
mang ludi song ngoi, loai dat. Tuy nhién,
viée chon céc tiéu chi dé thuc hién mé
hinh phuy thudc vao tinh hinh dia ly va
kha nang thu thap tai ligu.

2. Co sé thye tién sir dung AHP
trong phan vung nguy co lii trén luu
vuc song Lam

2.1. Khu vwc nghién cuu

H¢ théng luu vuc song Lam nam &
vi tri toa d¢ dia ly tir 103014' - 106010'

kinh d§ Bong va 17050' - 20050" vi do
Bic, kéo dai khoang 350 km theo hudng
Tay Béac - Pong Nam; phia Béc tiép
gidgp v4i hé théng song M4, phia Tay
giap hé thong song Mé Kong, phia Nam
giap luu vuc song Gianh va phia Pong
gidap vinh Bic Bo. DPia hinh luu vuc
song Lam véi ba vung: nli cao, trung
du va dong bang, hudng ddc chinh theo
huéng Tay Bic - Pong Nam, tir diy
Truong Son c6 dd cao trén 2.000 m voi
dia hinh ddc, hiém tr& va chia cat manh
dén ving dong bang ctra song c6 do cao
vai mét [1].
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Hinh 1: Bén dé vi tri lwu viee song Lam (phdn lanh thé Viét Nam)

Vung dong bang chi chiém tir 14 +
19% so véi tong dién tich, chiéu dai song
lai ngén nén d6 dbc cac song rét 16m, ving
d6i ndi trung du 14 ving chuyén tiép rat
hep, dia hinh ddc va chia cat nhiéu, vi vy
khi mura 16n, 11 tap trung nhanh, kha ndng
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diéu tiét It kém dAn dén nudc i dén vé ha
hru nhanh va dit doi. Mat dat chira nhiéu
loai dt it c6 kha nang thAm nude, do do
lam gia tdng thoi gian tap trung nude [1].
Nhu vay, voi ) luong 16n va da dang cac
tham s6 anh huong dén nguy co i, bai
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bao sur dung thuat toan AHP dé phan loai
cac tiéu chi anh hudng dén 1 theo thir ty.
So d6 khdi cac giai doan xir Iy AHP tng
dung trong phan vung nguy co i dugc
thé hién trong hinh 2. Duéi day sé trinh
bay cu thé timg budc trong qua trinh thyuc
hién bai toan AHP.

Nghién cuu

2.2. Xac dinh muc tiéu
Pay la budc dau tién khi thuc hién
phuong phap AHP trong phan ving nguy
co 1i, cac tham s6 s& khong gidng nhau
v6i khu vue nghién ctru khac nhau do sy
da dang cua cac nhan t6 anh huong toi L.

Xac dinh muc tiéu

—

Luong mua

Thong s6 dia hinh (D6 déc, d6

Xac dinh tiéu chi danh gia

phan cat ngang, do phan cat

!

sau...)

Xay dyng mé hinh tht bic da tang

|

Tho nhudng/ 16p vé phong hoa

Thanh 1ap ma trdn so sanh cap

Lép phu thuc vat

v

Tinh trong sé ting tiéu chi

Chiéu dai suon doc ...

v

Tinh ty s6 nhat quan va kiém tra

v

Phén tich két qua

Hinh 2: So' d6 khéi cdc giai doan xir Iy AHP trong bdi todn phén viing nguy co lii

Thuyec té, cac yéu té anh huong dugc
xac dinh thong qua nguyén nhan gy ra
I lut. Can nghién cru nguyén nhan, dac
diém, co ché hinh thanh, diéu kién dia ly
tu nhién, kinh té x3 hoi va dua ra cac yéu
t6 chinh c6 anh huong, lién quan dén i
Nguyén nhén chu yéu gy ra I co thé
chia theo cac yeu t chinh nhu: tu nhién,
x3 hoi, kinh té va co so ha tang, bao gdbm:

Nhém 1: yéutd tu nhién, bao gom do
ddc, thyc phil, mang ludi thuy van, lugng
mua, tho nhudng, dd sdu myc nude ngam,
chiéu dai suon doc twong doi,.. .

Nhom 2: yéu t6 vé kinh té, xa hoi
bao gém sir dung dat, phan b déan cu,. ..

Nhom 3: yéu tb vé co so ha tang,
bao gbém cong trinh phong chéng 1,
khoang cach tir noi lii lut dén kénh thoat
nudc chinh,...

Dua vao dic diém tw nhién, kinh té,
x3 hoi ctia luu vuce séng Lam [1], cac yéu

t6 ¢ anh huong dén phan ving nguy co 1
nim trong nhom cac yéu té tu nhién dugc
chon cho nghién ctrubao gom luong mua,
d6 dbc, mat do ludi song, thd nhudng, 16p
phu, chiéu dai suon ddc twong dbi.

2.3. X4y dung moé hinh thir bac
da ting

Sau khi xac dinh dugc cac nhan t anh
huong dén 1, xdy dung cu tric thi bac de
sdp xép cac yéu td da chon theo tlmg cap
béc khac nhau lam co s6 cho qua trinh so
sanh cap gilra cac yeu t6. Thong thudng,
mo hinh thir bac da tang cho phan Vung U]
nén dé 4 cap nhu hinh 3, trong d6 cap 1 the
hién muc ti€u phén vung nguy co ld, cap
2 thé hién cac tiéu chi chinh bao gom tu
nhién, kinh t& - x4 hoi va co sO haténg, cap
3 thé hién céc tiéu chi thanh phan dé chi tiét
hoa céc ti€u chi chinh nhu: dia hinh, thyc
phu lugng mura, str dung dat,...va cap cudi
cting thé hién cac gia tri nguy co.
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Phan vung nguy co 1t

Tu nhién
D¢ déc Lép phu Luong Thé Mat do Chiéu dai
mua nhudng ludi song suon doc
Gia tri Gia tri Gia tri Gia tri
nguy co 1 nguy co 2 nguy co'i... nguy co n

Hinh 3: Ciu triic thir bic da ting trong phéin viing nguy co lii

Trong bai bao nay, do cac tiéu chi
danh gia dugc chon la cac yéu to tu
nhién nén tiéu chi chinh cta cp 2 trong
mo hinh thur bac da téng s€ la tu nhién.
Sau khi thir bac ctia cac tiéu chi duoc
thiét 1ap, cong viéc tiép theo 1a tién hanh
so sanh theo cdp gifra cac ti€u chi do va
xdy dung ma tran trong sé.

2.4. Thanh 1ap ma tran so sanh
theo cap

Cac yéu td thanh phan anh huong
dén 1d c6 vai trd va tam quan trong khéac
nhau nén viéc danh gid ding sy khac
nhau d6 va lua chon tiéu chi quan trong
nhat 14 can thiét. Sy hinh thanh 1ii ¢6 lién
quan mat thiét dén lugng mua, diéu kién
khi hau, dic diém dia hinh, diéu kién
thoat I, co sé ha tﬁng, mat do dan cu
cling nhu cac hoat dong cua con nguoi,. ..
Céc khu vuc nghién clru voi dac diém tu
nhién, kinh t&, xa h¢i khac nhau c6 thé
chon duoc cac yéu té anh huong truc tiép
dén nguy co 1i khac nhau véi mic do
anh huong khong dong déu nhau. Ngoai
ra, cung mot ti€u chi anh huong nhung
khong cung mot khu vuc dia 1y thi murc
do tac dong ciing co thé khac nhau.

Hé sd cua ma tran so sanh duogc
tinh tir diém so sanh cdp cua cac tiéu chi
anh hudng, cac gia tri chi s va céac loai
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chi tiéu thong qua phiéu diéu tra lay ¥
kién ctia chuyén gia va chinh quyén dia
phuong dai dién cac linh vuc nhu moi
trrong, tai nguyén nudc, xa hoi hoc.

2.5. Tinh trong so tirng tiéu chi va
chi s0 nhat quan

Pé tinh céc trong s lién quan dén cac
thanh phén c6 thé ap dung phuong phap
vecto rleng hodc phu’(mg phap chuan hoa
ma tran. Neu trong sO cua yeu td nao cang
16n thi yéu t6 d6 s& anh huéng dén nguy
co xdy ra It nhiéu nhat. Ma tran chuan hoa
va b trong sb cuia cac yéu té c6 thé tinh
toan va dua vao bang. Murc do chinh xéc
cta viéc danh gia va cac yéu t6 dugc uu
tién s& can duogc kiém tra tinh nhét quan
bang cach tinh ty s6 nhat quan.

2.6. Kiém tra ty sé nhit quan

Pé danh gia tinh hop 1y ctia cac gia tri
muc d quan trong cua cac chi ti€u, theo
Saaty, T.L. st dung ty s6 nhét quan (CR)
cua dir lidu. Ty sd ndy so sanh murc 6 nhat
quéan véi tinh khach quan (ngau nhién) cua
dit liéu. Qua trinh kiém tra ty s nhét quan
khi thuyc hién bai toan AHP trong phan
ving 1& dwgc danh gia 1a chinh x4c, nhét
quan néu gi4 tri CR nho hon hoic bang 0.1
[5, 6]. Nguoc lai, thuc hién cac budc nhu
so d6 thuat toan néu trong hinh 4.
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a4

Ma tran chuan hoa

Ma tran trong so

Xac dinh vector tong trong sb

Y

Xac dinh vector nhét quan

Sai

Ty sb nhét quan CR <0.1

Y

Tinh gia trj riéng 16n nhat

Dung

A 4

Trong so cua tung ti€u chi

Hinh 4: So do thudt todn tinh trong sé ciia tirng tiéu chi theo phwong phdp chudn hod

ma trgn

3. Két qua va thdo luin

Céc tac nhan anh huéng dén li co
vai trd va tm quan trong khac nhau, vi
thé danh gia mot cach dinh luong cac
nhan té anh huong 13 van dé can thiét.
C6 thé danh gia thong qua viéc xac dinh
trong s6, dua vao théng ké két qua phan
tich thanh phan kién truc cac yéu td hodc
dwa vao kién thirc ctia cac chuyén gia.
Tac gia da tién hanh xin y kién cua cac

chuyén gia Thuy van, Tai nguyén nudc,
Dia chat, Dat, Moi truong va bia tin
hoc ¢ cac truong Pai hoc, cac co quan
chuyén nganh vé Khi tuong Thuy vin,
cac Vién nghién ctru vé linh vuc c6 lién
quan bang phiéu cau hoi online danh gia
murc d§ anh huong cua céc tiéu chi néu
trén dén nguy co lii bang tiéng Viét va
tiéng Anh. Noi dung cta phiéu nay tap
trung vao hai van dé:

Bing 1. Két qud tong hop mirc @ wu tién ciia cdc yéu té anh hwéng dén lii

STT Yéu to so sanh timg cip Piém trung binh
1 Luong mua va thd nhudng 7
2 Lugng mua va do doc 3
3 Lugng mua va 16p phu 7
4 Lugng mua va mat do ludi song 5
5 Luong mua va chiéu dai suon ddc 5
6 Tho nhudng va d ddc -5
7 Th6 nhudng va 16p phii 1
8 Tho nhudng va mat do ludi song 1
9 Tho nhudng va chiéu dai suon doc -3
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10 Do dbc va 16p phu 5
11 Do doc va mat do ludi song 3
12 Do doc va chiéu dai swon doc 1
13 Lép pht va mat d6 ludi song 1
14 L&p phi va chiéu dai suon doc -3
15 Mat d6 ludi song va chiéu dai suon doc -3

- Xép hang muc do wu tién cioa 6
yéu t6 anh huong dén nguy co li bao
gém: do déc, thd nhudng, thuc phu,
lwong mua, mat do ludi song va chiéu
dai suon dbc trong dbi.

- Panh gia va cho diém déi voi
timg cdp yéu td theo thang danh gia cua
Saaty.T.

Dé c6 két qua danh gia khach quan,
tac gia da tién hanh xin ¥ kién cua 50
chuyén gia trong nudc va nudc ngoai.
Dua vao phiéu tra 10i clia cac chuyén
gia, nha khoa hoc, bai béo tong hop két
qud va tinh toan mirc d§ uu tién cua

timg cip yéu té bang phuong phép trung
binh cong (bang 1). Trong bang nay, diu
trir (-) thé hién sy kém quan trong (anh
hudng it hon) cia yéu td dung trude so
v6i yéu td dimg sau trong cip yéu tb so
sanh. Tur két qua so sanh muc do anh
huong ¢ bang 1, ma tran so sanh cap
dugc xay dung dé tinh trong sb phu
hop, phan anh vai trd cia cac nhan tb
anh hudng dén nguy co 1 lut trén co s¢
diém cua 6 yéu td néu trén bang phuong
phép phan tich so sanh cdp cua Saaty
(Saaty’s Analytical Hierarchy Process -
AHP) (bang 2).

Bing 2. Ma trdn so sdnh cip cdc yéu té anh huéng dén nguy co lii

Techi | e | PRt [Lopphi| RS teom a1
Lugng mua 1 7 3 7 5 5
Tho nhutng 1/7 1 1/5 1 1 1/3
P doc 1/3 5 1 5 3 1
Lép phu 1/7 1 1/5 1 1 1/3
Mét d9 ludi song 1/5 1 13 1 1 13
Chiéu dai suon
déc twong dbi 15 3 3 3 I
Tong cot 2019 | 18.000 | 5.733 | 18.000 | 14.000 7.999

Dé tinh toan trong s tirng tiéu chi
c6 thé sir dung 2 phuong phéap: phuong
phép vector riéng va phuong phép chuén
hod ma tran. Nghién clru nay ap dung
phuong phap chuin ho4 ma trin so sanh
cip dé xay dung trong sb cic nhan tb
anh huong dén 1 lut. Trong sb xac dinh
bang cach tinh ty 18 ctia cac thanh phan
theo hang va cot. Gia tri nay cho thiy

8

cac nhan té chiém ty 18 bao nhiéu phan
trim trong tong cac thanh phan va tinh
bang gi4 tri cac phan tir trong ma tran so
sanh chia cho tong cot tuong tng [5, 6].
Dua vao ma tran chuin hoa tién hanh
xac dinh trong sb cua cac nhan td nhu
bang 3, tu do biét duge mirc do quan
trong cta timg yéu to anh hudng dén 1.
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Bing 3. Ma trdn chudin hod

A Lwong | Tho | Do | Lép | Matdd | Chiéu dai | Tong | Trong
Nhén to ~ £ . s A Y X 1
mua | nhuong | doc | phu | lwgisong | swon doc | hang i)
Luong mua 0.495 0.389 [0.52310.389 | 0.357 0.625 27779 | 047
Tho nhudng 0.071 0.056 ]0.035]0.056| 0.071 0.042 0.330 | 0.05
Do ddc 0.165 0.278 10.174]0.278 | 0.214 0.125 1.234 | 0.21
Lép phu 0.071 0.056 ]0.035]0.056| 0.071 0.042 0.330 | 0.05
Mat do ludi song 0.099 0.056 ]0.058]0.056 | 0.071 0.042 0.381 | 0.06
Chiéu dai swon déc | 0.099 | 0.0167 |0.174]0.167| 0.214 0.125 0.946 | 0.16
Tong cot 1.000 1.000 | 1.000 | 1.000 | 1.000 1.000 6.000
Bing 4. Cic thong so ciia AHP d6 ludi song, thd nhudng va thuc phi.
Théng sb Gia tri bay la m(:)t két qua quan trong c6 thé
Gid trj riéng clia ma trin (Amax) | 6.153 st dung dé xay dung ban d6 phan vung
S6 yéu t6 anh hudng (n) 6 nguy co l{i phuc vu cong tac canh bdo Ii
Chi 50 nhat quén (CI) 0.030 lut trén luu vuc song Lam.
Chi s’f) ngéu nhién (RI) 1.11 TAI LIEU THAM KHAO
Ty s0 nhat quan (CR) 0.027 ’

Hai yéu t6 anh hudng nhiéu nhat
dén 1t trong nghién ctu nay l1a luong
mua va d6 ddc dia hinh. Hai nhan td
nay ciing da duoc nghién ciru [1] dé cap
dén khi phan vung nguy co i trén luu
vuc song Lam bang phuong phap phan
tich nhan t6 chinh véi trong sd (ciing
anh huong voi mirc d6 nhiéu nhét) cia
lwong mua va d6 doc 1an luot 14 40% va
25%. Két qua ciia bai bao ciing dat xap
xi voi trong sb cua lugng mua 13 47% va
d6 ddc chiém trong s6 14 21%. Nhu vay,
bang cach sir dung hai phuong phap
khac nhau cho cung khu vuc nghién ctru
1a luu vuc song Lam, két qua thu dugc
gan nhu nhau. Diéu nay c6 thé khing
dinh thuét toan AHP hoan toan c6 thé tin
cay khi phan loai céc tiéu chi anh huong
dén nguy co 1ii trén luu vyc song Lam
cling nhu céc luu vuc song khac.

4. Két luén

Bing thuit toan AHP cho thdy mtrc
d6 anh huong cia cic nhan té dén nguy
co xay ra li trén Iuu vuc song Lam theo
thtr tu tr cao dén thép: lugng mua, do
déc, chiéu dai suon ddc twong d6i, mat
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