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Tém tat: Lii Iyt 1a mot trong nhitng tham hoa thién nhién 16n tai Quang Nam. Hau hét cac khu vuc
tring thap ciia tinh déu 14 nhimng ving dé bi ngap 1&. Trong yéu cau han ché thap nhét cac thiét hai
vé ngudi va clia can c6 mot cong cu hd trg ra quyét dinh mot cach toan dién trong cong tac klem
soat ciing nhu canh bao Iii lut. Muc tiéu ciia nghién ciru 1a (i) phat trién cdu tric thir bac cac yéu td
anh huong dén 1i thong qua thuét toan Analytic Hierarchy Process (AHP) dé cung cép thong tin
cho céc phén tich nguy co 1, (ii) thanh lap ban db phan ving nguy co 1i dya trén cong nghé thong
tin dia ly (Geographic Information System-GIS), (iii) tich hop hai phuong phép va tng dung cho
luu vye sdng Vu Gia tai tinh Quang Nam. Sau yeu t6 duoc xac dinh co anh hudng dén ving nguy
co It bao gom: do dbc, thd nhudng, str dung dat, lugng mua, mat d§ song trong luu vuc va mat do
dan sb. Ban do phan ving nguy co 1t duoc thanh l4p dua trén cac ¥ kién chuyén gia, dit liéu thu
thap, bang cau hoi diéu tra, khao sat thuc dia va tai liéu tir s& ban nganh tai dia phuong. Két qua
nghién ctru cho thay vung nguy co 10 tai luu vue song Vu Gia chiu tac dong chinh boi hai yéu tb
lwong mua va d6 doc. Ving c6 nguy co ngdp lu cao chiém 23,4 % tong dién tich luu vuc trong khi
d6 viing c6 nguy co ngép 1 trung binh va thap 1an lugt chiém 28.4 % va 48.2 % dién tich luu vuc.
Viéce tich hop thuét toan AHP va GIS trong xay dung ban dd phan bé ving nguy co 1 co thé cung
cap thong tin htru ich hd trg cho cong tac phong chéng 1ii, phwong phéap da thé hién dwoc co nhidu
wu diém hon so v6i cach truyén théng.

Tir khéa: GIS, Tién trinh phén tich thi bac-AHP, ving nguy co l.
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Trung no6i chung va tai luu vuc song Vu Gia noéi
riéng dién bién ngay cang phtc tap. Tai luu vuc
song Vu Gia, [l lut thuong xuyén xdy ra voi xu
huéng ngdy cang trAm trong hon di giy ra
nhing ton thét to 16n vé ngudi, tai san va co s&
ha tang.

pé ngan ngra va giam nhe thiét hai do i lut
gdy ra, nhiéu nghién ciru da chi ra rang can phai
lam tbt cong tac phong chdng, tng phé véi 1
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ma cong viéc quan trong can tién hanh dau tién
la danh gia va phan vung nguy co li lut
(Boroushaki and Malczewski, 2010) [1]. Tuy
nhién, kho khan 16n nhat lién quan dén van dé
nay 1a ton tai rat nhidu yéu t6 anh huong dén 1
bao gém ca ty nhién (mua, do dbc, do che phu
cta tham thuc vat, thd nhudng...) 14n kinh té-xa
hoi. Do do, can phai xem xét, phan tich mot sb
luong 16n cac yéu té khac nhau anh hudng dén
phan vung nguy co 1ii. Phuong phap danh gia da
tiéu chi (Multi-Criteria Evaluation - MCE) cho
phép xéc dinh cac yéu t6 khac nhau ctia mot van
dé ra quyét dinh phirc tap, to chiic cac yéu tb
thanh mot cdu trac phan cip va nghién ciru mdi
quan hé giita cac yéu td d6 da dugc tmg dung
trong nhiéu nghién ctiru khac nhau (Boroushaki
and Malczewski, 2010) [1]. Trong s cac phuong
phép phan tich da tiéu chi, tién trinh phan tich thi
bac (Analytic Hierarchy Process - AHP) duorc su
dung kha pho bién de g1a1 quyét nhu’ng van dé
phuc tap bang cach sdp xép cac yéu t6 vao mot
khuén khd phan cip (Saaty, 1980) [2].

Xuit phat tir nhitng 14p ludn trén, nghién
ctru nay duoc thyc hién nham phan ving nguy
co I Iut trén luu vyc séng Vu Gia, tinh Quang
Nam. Véi nguén di li€u thu thip han ché,
phuong phap AHP da duoc lya chon trong
nghién ctru ndy nhdm tranh thu kién thic
chuyén mén cia nhiéu chuyén gia trong danh
gia nguy co 1 lut.

2. Téng quan khu vuc nghién ciru

Luu vuc song Vu Gia nim ¢ mién Trung
Viét Nam, bit ngudn tir ving nai ¢ phia Tay
Nam cta tinh Quang Nam va & phia Bic cua
tinh Kon Tum. Dién tich luu vuc tinh dén x3
Pai D@)ng, huyén Pai Loc vao khoang 4659,44
km®. Pia hinh trén luu vuc c6 sy phan hoa:
Vung thuong ngudn cé dia hinh nai cao, doc
v6i cac thung ling hep va nhiéu thac ghénh,
ving trung luu, dia hinh thip dan, 1ong song mo
rong khi xuéng té1 ha luu. Khi hau Iuvu vuc

mang tinh chét nhiét déi gio mua. DO am trung
binh 84%. Nhi¢t d6 trung binh 25,40C. Mua cé
su phan hoéa ro rét theo tung khu vuc va theo
mua. Tong lwong mua hang nam thay doi tir
2.000 mm ¢ dong bang dén 4.000 mm & ving
nti (Nguyén Dtrc Thanh, 2011) [3].

Theo tai liéu théng ké, quy md dan sé cua
toan luu vuc nam 2011 vao khoang 233.414
ngudi (chiém 16% dan sb toan tinh Quang
Nam). Dan cu phan bd khéng déu, tip trung
dong & ving dong bang ha luu thudc huyén Dai
Loc v6i mat do trung binh 250 ngudi/km’.
Trong khi d0, & cac huyén mién nii, mat d6 dan
s6 rat thap, chi dao dong trong khoang 12 - 30
ngudi/km®. Luu vuc song Vu Gia c6 nén kinh té
da dang bao gdm nong 1am nghiép, thuy san,
cong nghiép, tiéu thu cong nghiép va thuong
mai dich vu. Tuy nhién, Xuét phat diém cua nén
kinh té thdp, nén kinh té phat trién cha yéu dua
vao nong nghiép, cong nghiép chua phat trién,
mirc san xudt va luu thong hz‘lng hoa thap,
nganh thuong mai, dich vu c¢6 chiéu hudng phat
trién song con cham (Nguyén Dutc Thanh,
2011) [3].

3. Phuong phap nghién ciru

Danh gia nguy co lii lut dugc dinh nghia la
danh gia xac suat xay ra li lut & mot cudng do
nhit dinh trén mot khu vue xac dinh trong
khoang thoi gian cy thé (Zhang and Hayakawa,
1999) [4]. C6 nhiéu yéu t& gop phan hinh thanh
nguy co 1i lut bao gdm ca vé mat ty nhién va
kinh t& x4 hoi. Tuy nhién, cau hoi thudng duoc
dit ra d6 1a cac yéu td nao anh huong 16n nhat
dén nguy co 1i lut can duoc xem xét trong khu
vuc nghién ctru va lam thé nao dé dinh lugng
cac yéu t6 nay. Mot trong nhiing cach tiép can
MCE duogc ung dung rong rai la phuong phap
AHP duoc phat trién boi Saaty (1980). Trong
nhitng ndm qua, AHP da dugc st dung trong
nhiéu nghién ciru khac nhau vé dénh gia nguy
co 1 lut. Willet and Sharda (1991) Gng dung
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AHP dé lwa chon cac du an kiém soat i lut tdi
uu cho sdng Grand va Tar Creek & Miami, My.
Mot nghién ctru khac cua Sinha va cong su
(2008) ung dung AHP va GIS dé phan tich
nguy co lii cho luu vuc song Kosi, An Do.

Thuat toan AHP dya trén cac yéu t6 anh
huéng dén 1a lut, tién hanh lya chon ra nhimg
yéu t6 anh huong 16n nhat dén li. Sau do, mot
cdu triic thir bac duge xay dung dé sap xép cac
yéu to da chon theo timg cap bac khac nhau, tao
tién d& cho qua trinh so sanh cip gitra cac yéu
t5. Mot so dd thar bac tuong ung duoc thé hién
nhu Hinh 2. Trong hinh 2 & phan Cép 1 thé hién
muc tiéu danh gid nguy co 1ii lut. Cép 2 thé hién
cac tiéu chi chinh trong danh gia nguy co li. Cap
3 thé hién c4c tiéu chi phy, chi tiét hoa céc tidu chi
chinh. Cép 4 thé hién cac diém (pixel) li.

Sau khi da thiét 1ap thi bac cho cac tiéu chi,
tiép theo 1a cho diém so sanh theo cip giita cac
tiéu chi. Cong viéc nay doi hoi can ¢6 su tham
véan nhiéu chuyén gia dén tir cac trudong dai hoc,
vién nghién curu, co quan chinh phi va chinh
quyén dia phuong dai dién cho cac linh vuc
khac nhau nhu kiém soat 1i lut, quy hoach va
quan ly tai nguyén nudc, kinh té, x3 hoi hoc,
mdi truong, ky thudt. Co thé t6 chirc hoi thao
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tap trung tat ca cac chuyén gia hodc tién hanh
trao ddi riéng v6i timg chuyén gia. D& qua trinh
trao d6i dat hiéu qua cao, nén chuin bi mot bang
cau hoi theo timg chu dé: (1) Lwa chon cac yéu
t6 anh hudng 11, (2) Panh gia viéc lya chon cac
yéu 6, (3) So sanh mirc d6 quan trong giita timng
cip yéu to. Piém sb so sanh cdp cubi cing cho
cac tiéu chi s& dugc tit ca cac chuyén gia thao
ludn va thong nhat.

Trong cic bai toan thuc té, khong phai luc
nao ciing co6 thé xay dung dugc quan hé bic ciu
trong khi so sanh ting cap. Vi du, phuong an A
c¢6 thé tot hon B, B ¢6 thé tét hon C nhung
khong phai lic ndao A ciing tét hon C. Hién
tuong nay goi 1a sy khong nhit quan. Sy khong
nhat quan 13 diéu thuc té nhung muc d6 khong
nhat quan khong nén qua nhiéu vi khi d6 n6 thé
hién su danh gia khong chinh xac. AHP cung
cép cach do Iuong toan hoc dé xac dinh mtrc do
khong nhat quan cta cac nhan dinh thong qua ti
s6 nhit quan (CR). Néu gia tri CR nho hon hoic
bang 10%, nghia 14 ¢6 thé chap nhan dugc, nguoc
lai néu gia tri nay 16n hon 10%, can phai thdm
dinh lai cac budc trudc d6. Qua trinh wde luong ti
sO nhit quan bao gébm cic budc sau (Samo
Drobne and Anka Lisec, 2009) [5]:
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Cép 1 Banh gia nguy co I lut O

Muc tieu

A

Cép 2
Tiéu chi
chinh

h té X3 hoi Co sé ha tang

gﬂ Dia Thye | | Mang lwéi | | Lwong
thdy van mua

Tiéu chi

phy hinh phu

roo

S dung Dan Giao

Cong trinh
dat théng | | phong chéng Id

Cép 4
Pixell 1t

Hinh 2. C4u tric thir bic AHP trong dénh gia nguy co li
(chinh stra tr Nguyen Mai Dang et al., 2011) [6].

e Xac dinh vector tong trong s bang cach
nhén ma tran so sanh cap ban dau v6i ma tran
trong sO cua cac tiéu chi,

e Xac dinh vector nhit quan bang cach chia
vector tong trong sb cho trong sb cia cac tiéu
chi da duoc xac dinh trude do,

e Tinh gi4 tri riéng 16n nhét (ymax) bang
cach ldy gia tri trung binh ctia vector nhat quan,

e Tinh chi s6 nhit quan (CI), chi sé do

ludng mtrc d6 chéch hudng nhét quan, dugc xac
dinh theo cong thic:

Clzymax_n
n—1

Trong do, Yma la gza tri trung binh cua
vector nhdt qudn, va n la sé tiéu chi.

Trong ma tran nghich ddo, gia tri riéng lon
nhat (Ymax) 1uon ludn 16n hon hodc bang sé hang
hay c6t (n). Nhan dinh cang nhat quéan, gia tri
tinh todn yu., cang gf?ln n. Néu mot ma tran so
sanh cip khong c6 bét ki sy khong nhét quan
nao, thi y.x = n.

Cubi cung, ti s6 nhit quan (CR) duogc tinh
theo cong thuec:

cr=<L

Trong d6, RI la chi s6 ngdu nhién, hay gid
tri trung binh cua CI khi nhdn dinh so sanh
ngd~u nhién, phu thudc vao $6 tiéu chi dwoc so
sanh. Bang 1 thé hién gid tri RI theo so lwong
tiéu chi khac nhau.

Bang 1. Bang chi sb ngau nhién (RI) [7]

n 1 2 3 4 5 6 7 8
RI 0 0 0,52 0,89 1,11 1,25 1,35 1,40
n 9 10 11 12 13 14 15

4

RI 1,45 1,49 1,52 1,54

1,56 1,58 1,59
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Do gia trj diém sb trong ma tran so sanh cap
chi 1 dinh tinh nén can phai chuyén doi ching
thanh cac gia tri dinh lugng va kiém tra tinh
nhét quan cua ma tran. Qua trinh nay duoc thuc
hién thong qua AHP. Néu ti sb nhat quan (CR)
< 10%, két qua tinh toan trong sb cua timg yéu
td s& duoc cong nhan. Nguoc lai, can thuc hién
lai budc phén tich y kién chuyén gia.

Céc yéu to anh huong dén 1 trén luu vuc
song Vu Gia bao g(“)m dia hinh, dia mao (d0
dbc, hudng sudn, do phan cit, ...), khi hau (bao,
cuong d6 mua, thoi gian mua), thd nhudng
(loai dat, chiéu day 16p thd nhudng), dic diém
thuy van va son van (hinh théai luu vuc, dac
trung va hudng dong chdy, ...), tham thyc vét
(cac kiéu tham, d6 che phd, ...), cac loai hinh sur
dung dit va cic hoat dong nhan sinh. Trong
pham vi ctia dé tai, nghién ciru dé xuat phuong
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phap tng dung AHP trong danh gia nguy co i
lut tai luu vuc song Vu Gia nhu Hinh 3. Nhiing
yéu t6 chinh anh huéng dén 1i c6 thé xem xét
bao gém b dbc, Thd nhudng, Luong mua,
Thyc phu, Mat d6 ludi song, Xa hoi.

4. Két qua va thao luin

4.1. Xdc dinh trong sé cdc yéu t6 anh huwong
den phdn vung nguy co lii lut

Trén c& so ké thira nhitng nghién ctu di
truée ciing nhu tham khao ¥ kién chuyén gia,
cac yéu t6 duoc lya chon tién hanh xac dinh
ving nguy co lii lut. K&t qua cho diém ma tran
so sanh cidp giita cic yéu t6 anh huong dén
ving nguy co lii lut duge thé hién & Bang 2.
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Hinh 3. Phuong phéap ting dung AHP trong danh gia nguy co lii lut tai Iuu vuc song Vu Gia.
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Béng 2. Ma tran so sanh cdp cac yéu té anh huong dén ving nguy co 1 Iut

Podéc  Thd nhudng Luong mua  Thuc phu Mat d6 ludi song  X& hoi
Do doc 1 5 1 5 5 7
Thé nhudng 1/5 1 1/5 1 1 3
Luong mua 1 5 1 5 3 5
Thyc phu 1/5 1 1/5 1 1 3
Mat do ludi song  1/5 1 1/3 1 1 3
Xa hoi 1/7 1/3 1/3 1/3 1/3 1

Két qua tinh toan cho thdy CR = 0.08< 0.1.
Nhu vdy, ma tran so sanh trén la nhét quan.
Trong s6 cac yéu t& anh hudng dén phan ving
nguy co I lut ciia nghién ctru dugc thé hién nhu
Bang 3.

Co sé phan ving nguy co i lut duge tong
quat thanh phuong trinh:
Y=037xX,+0,09x X, +0,32x X, +0,09x X,
+0,09%x X +0,05x X
Trong d6: Y 1a diém sb nguy co, X; la diém
phan cép cua timg yéu td.

Thang phéan cdp diém s6 nguy co duoc chia
thanh 5 cap:

eCipl:tir0dén 1

e Cip 2: tir 1 dén 3

e Cip3:tir3 déns

e Cap4:tir5dén7

e Cap 5:tr 7 dén 9

Béng 3. Trong s6 cac yéu t6 anh huong dén 1 lut

Yéu td Trong 50
Do déc 0,37
Tho nhudng 0,09
Luong mua 0,32
Thuc phu 0,09
Mat @6 ludi song 0,09
Xa hoi 0,05

4.2. Ban dé phdn ving nguy co lii leu viee séng
Vu Gia

Sau khi xdy dung ban dd cic yéu t6 anh
hudéng: do déc, luong mua, thyc phu, thd
nhudng, mat do ludi séng, xa hoi, tién hanh
chdng 6 16p dir liéu nay theo phuong trinh tinh
toan hé s6 phan ving nguy co lii cho ra ban d6
phan ving nguy co lii nhu Hinh 4. Ban db vira
thé hién vi tri vung nguy co, vira chi ra mtrc do
nguy co 1l cho ting vi tri khu vuc nghién ctu.

Két qua tinh toan cho thy gia tri chi sb phan
ving nguy co lii phan bd trong khoang tir 3,37
dén 8,37, 1a can clr dé phan ra lam 3 cAp nhu sau:

e Cip 1: Viing ¢6 nguy co lut thip ¢6 gia tri phan
bd trong khoang tir 3,37 dén 5, chu yéu tip trung &
viing nui cao & phia Téy Béc. Cip ndy chiém dién tich
224.364,64 ha (48,20 %) trén tong dién tich luu vyc.

e Cap 2: Vung ¢ nguy co lii trung binh c6
gia tri phin bd trong khoang tir 5 dén 7, phan b
rai rac trén toan luu vyc. Cp nay chiém dién
tich khoang 28,40 % téng dién tich luu vuec.

e Cip 3: Viing c6 nguy co lii Iyt cao c6 gid tri
phan bd trong khoang tir 7 dén 8,37, chu yéu tap
trung & ving c6 do ddc 16n & phia Pong va Pong
Bic va rai ric mot sb khu vuc phia Tay Nam. Cap
nay co dién tich khoang 109.169,09 ha chiém
23,40 % téng dién tich luu vyc.

Bang 4. Dién tich phan ving nguy co i luu vuc

song Vu Gia
Phancdp  Diéntich (Ha) Ty 18 (%)
Thap 224.364,64 48,20

Trung binh  132.421,27 28,40
Cao 109.169,09 23,40
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Thira -Thign Hud

Quang Nam

Hinh 5. Ban dd phéan cép ving nguy co lii tai luu vuc song Vu Gia.
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Duya vao ban d6 phan cip ving ¢ nguy co
1ii, c6 thé thdy rang ving c6 nguy co xay ra lii
lut cao chiém 23,40% dién tich toan luu vuc.
Trén co so ban d6 phan ving nguy co 1i lut, tién
hanh chdng 16p voi ban d6 ranh gidi hanh chinh,
xac dinh viing c6 nguy co cao tap trung chu yéu
¢ ha Iuu nhu xa Pai Héng, bai Lanh, Pai Déng,
DPai Son... thudc huyén Pai Loc.

5. Két luan va kién nghi

Trén co s& ung dung GIS va thuit toan
AHP, nghién ctru di xdy dung ban d6 phan ving
nguy co 1l lut tai Ivu vuc song Vu Gia. Két qua
cho thay cac khu vuc c6 nguy co cao xay ra lii
lut tdp ¢ huyén Dai Loc chiém 5.678 ha (40%)
dién tich lvu vyc. Nhu vay voi sy tham gia cia
nhiéu yéu t6 khac nhau anh huéng dén li lut
trén luu vuc song Vu Gia bao gdm lugng mura,
dia hinh, thyc phu, thuy van, thd nhudng, st
dung dit, dan cu, AHP tro thanh mot phuong
phap hitu ich cho phép danh gia muc do quan
trong cua cac yéu t6 anh huong dén sy xac dinh
ving ¢6 nguy co lii lut. Piéu nay di chimg minh
kha nang tmg dung thuat toan AHP trong bai
toan phan vung nguy co 1d lut trén luu vyc song
Vu Gia va rong hon la cac luu vyc song khac.

Ban dd phan ving nguy co i, co thé 1a
ngudn tai liéu tham khao hitu ich cho cong tac

quan 1y 1ii lut trén luu vuc song Vu Gia, nham
giam toi da thiét hai vé nguoi va cua cho
nguoi dan ciing nhu han ché su tan pha méi
truong sinh thai. Dy ciing duge xem 14 tién
dé quan trong cho viéc xay dung canh béo li
lut trén luu vuec.
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Abstract: Flooding is one of the major natural hazards in Quang Nam province, and most of the
low-lying areas in Quang Nam province are flood-prone areas. In order to minimize loss of life and
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economic losses, a detailed and comprehensive decision-making tool is necessary for both flood
control planning and emergency service operations. The objectives of this research were (i) to develop
a hierarchical structure through the analytic hierarchy process (AHP) to provide preferred options for
flood risk analysis, (ii) to map the relative flood risk using the geographic information system (GIS),
and (iii) to integrate these two methodologies and apply them to Vu Gia watershed in western Quang
Nam. Six factors were considered, including slope, soil, rainfall, land cover, drainage density and
population density. Following well-defined procedures, flood maps were drawn based on the data
collected from expert responses to a questionnaire, the field survey, and documents from flood
management agencies. The results showed that flood risk areas in Vu Gia watershed have been most
affected by slope and rainfall. The high flood risk zone covers 23.4 percent of the study area, whiles
the medium and low risk zones covers 28.4 percent and 48.2percent, respectively. It is concluded that
integration of AHP and GIS in flood risk assessment can provide useful detailed information for flood
risk management, and the method can be easily applied to most areas in Quang Nam where required
data sets are readily available.
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