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Tém tit: Viéc danh gia dinh lwong cdc nhdn t6 anh hwéng dén x6i 16 bo song thuong sie dung phirong
phdp xdc dinh trong sé cia cdc nhan t6, dwa vao sé liéu thong ké cdc két qua do dac, phén tich thanh
phan ciia cdc nhdn t6... Bé danh gid trong sé cia cdc nhan té mét cach phit hop hon, chinh xdc hon,
thuong ding phwong phép phan tich cap bdc (Anatycal Hiearchy Process - AHP) (Saaty, 1980) diea trén
nguyén tac so sanh giita cdc cdp nhdn t6 theo phirong phdp “so sanh cdp thong minh”. Bdi bdo giGi
thiéu két qud nghién civu vmg dung phwong phdp phdn tich cap bic (AHP) dé danh gid nguy co x6i 16
bo séng vimg ha du hé thong séng Pong Nai. Két qud phdn vimg nguy co x6i 16 cho thdy ving ha du
séng Pong Nai cé khodng 5% chiéu dai bor séng cé nguy co x6i 16 cao, 24% chiéu dai bo séng c6 nguy
co x6i 16 trung binh va 55% chiéu dai bo séng c6 nguy co x6i 16 thap. Cdc khu viee ¢ nguy co x6i 16
cao nhw doan qua xa Binh Loi, huyén Vinh Ciru tinh Pong Nai, qua huyén Dinh Qudn va Téan Uyén cia

Binh Duong...

Tur khoa: GIS, AHP (Analytic Hierarchy Process), X061 16 bo song (XLBS).

1. PAT VAN PE

Soéng Pong Nai 1a hé thong song 16n thir 3 cta
Viét Nam, sau hé thong séng Hong-Thai Binh va
song Mé Cong, 1a hé thong song nodi dia 16n nhat
nudc ta. Hé thong song Pong Nai chiay qua dia
phan hanh chinh cta 11 tinh/thanh phé 1a Lam
Béng, Pic Nong, Béng Nai, Binh Phudc, Binh
Duong, Tay Ninh, Long An, Binh Thuén, Ba Ria-
Viing Tau va thanh phé H6 Chi Minh. Day 1a hé
thong séng co vai trd rat quan trong trong cap
nu6e phuc vu cong cude phat trién kinh té-xa hoi
cac tinh mién Pong Nam bo. Trong nhitng nim
gan ddy, tinh hinh dién bién sat 16 hé thong song
DNSG hién nay dién ra theo chidu huéng kha
phirc tap, hang nim hai bén bd séng bi lan vao bo
kha 16n gdy nguy hai cho dan cu séng hai bén bo
song. Sat 1 bd song da anh hudng truc tiép téi doi
séng va sinh hoat cia ngudi dan, tinh 6n dinh cua
cong trinh ven song, cong trinh trén song, gay
thi€t hai nang né cho céac hoat dong dan sinh kinh
té ving ven song. Cac thiét hai ké dén nhu gay
mat dat nong nghiép, hu hong nha cira, chét nguoi,

! Tif’wdng Dai hoc Thu:y loi
? Tong cuc Phong chong thién tai

tham chi c6 thé hty hoai toan bo mot khu dan cu,
d6 thi, anh huong dén cac hoat dong kinh té ven
bo: Theo tai li€u cua S& Nong nghi€p va PTNT
tinh Béng Nai, doc theo bd phai khu vuc cac doan
bi sat 16 trén song Pong Nai thudc dia phan cac xa
Tan Hanh va Hoa An thuoc TP. Bién Hoa nguoi
dan da xay bo ke bﬁng da hdc, cur tram nén doan
nay da tuong d6i 6n dinh, tuy nhién thang 9/2016
d3 xay ra sat 16 phan dat tréng dai 4m vao dat nha
ong Tan va ba L€ Thi Tai. Poan duong bo trai song
Pong Nai tir tram kiém soét giao thong thity thudc
phuong Buru Long dén cdu Hoa An c6 nhiéu doan
sat 16 nhe, nhung nguodi dan da tha da hoc, dong cur
tram va mot s6 noi con tha cac ro da dé bao vé nha
cua, rudng vuodn cua ho.

D3 c6 mot s6 nghién ciru vé dién bién long
dan, dé xuét cac giai phap khoa hoc cong nghé dé
6n dinh 1ong dan ha du hé thong song Dong Nai
phuc vu phat trién kinh t& xa hoi, tuy nhién cac
nghién ctru chuyén sdu vé van dé sat 16 bo, danh
gi4 hién trang, nguyén nhan va co ché, cac yéu tb
anh huong dén sat 10 bd song, giai phap cong
nghé bao v¢ bo ¢d tinh kha thi 1a chua nhiéu, dic
biét lién quan dén viéc quy hoach sir dung ving
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ven séng phuc vu muc tiéu phat trién kinh té xa
hoi ving ha du hé théng séng Pong Nai. Cac
nghién ctru trudc day con rdi rac, chua tim ra day
du cac nguyén nhédn, co ché va cac yéu té anh
huéng dén sat 16 bd song ha du hé théng song
Pong Nai va dy bao trong twong lai co xét anh
huéng cua bién d6i khi hau va nude bién dang.
Dac biét cac nghién ctru chua c6 dugce nhirng gidi
phap téng thé mang tinh bén virng va thuc tién vé
khoa hgc cong ngh¢ va quan ly phuc vu phong
chéng sat 16, quy hoach phat trién bén virng, khai
thac sir dung c6 hiéu qua khong gian ven song
phuc vu phat trién kinh té xa hoi.

Trong nhitng ndm gan day dd c6 nhiéu nghién
ctru trén thé gidi phat trién mot s6 phuong phap dé
danh gid muc d¢ nhay cam véi x61 16 bo song
nhu: Phan tich cip bac AHP (Saaty, 2008), St
dung phuong phap GIS danh gia nguy co truot 16
dat (Barredo, nnk 2000), Phét trién phuong phap
danh gia nguy co truot 1& dat cia AHP (Yagi,
2003), Két hop qua trinh phan tich cip bac va tan
suét xuat hién du bao x6i mon dat trong luu vuc
song Keleghai (Sar, nnk 2016)...Phuong phap
phan tich cdp biac AHP (Anatycal Hiearchy
Process - AHP), duogc dé xuit boi Saaty, dugc su
dung trong viéc hd tro ra quyét dinh da tiéu chi
trong quan ly x6i 16 bo song (multi-criteria
decision-making). N6 hd trg nguoi ra quyét dinh
dé dua ra quyét dinh t6t nhat, bang cach giam
quyét dinh phuc tap cho mét loat cac cip so sanh
va téng hop két qua. AHP dugc str dung rong rai
boi nhidu tac gia trén toan thé gidi.

2. CACH TIEP CAN VA PHUONG PHAP
NGHIEN CUU

2.1. Cach tiép can

C6 nhiéu hudng tiép can dé danh gia x6i 10 bo
song (XLBS). Trong nghién ctru nay st dung cach
tiép can tryc tiép va cach tiép can hé thdng, tiép
can da chi tiéu. Cach tiép can truc tiép: Céac biéu
hién XLBS 1a mét thyc thé hién hinh ngay trén bé
mat. Chinh vi vy, viéc truc tiép khao sat, do v&
chi tiét ngoai thuc dia xac dinh cac thong sb co
ban vé hién trang XLBS, xac dinh cac yéu td tac
dong phat sinh 1a co s& quan trong trong nghién
ctru danh gia hién trang, khoanh vung canh bdo
nguy co va dé xuit giai phap phong tranh nguy co

XLBS. Trén co sé diéu tra khao sat thuc dja, tham
van cong dong vé hién trang x6i 16 bd song (vi tri,
chidu dai cung x6i, d6 cao vach x6i, kiéu XLBS,
hudng dong chay, dic tinh thd nhirng dia chit bo
song, dic diém cac yéu té gy XLBS...) doc hai
bén bo song, danh gid quy mé, cudng do, tin xuat
va vai tro cua timg yéu té anh hudong dén XLBS.
Céch tiép can hé thong: XLBS 1a két qua cua su
tac dong twong hd cia cac yéu td ndi sinh, ngoai
sinh va nhan sinh. XLBS chu yéu phat sinh do yéu
t6 dong luc dong chay, sy udn khuc cua séng, yéu
dia chit cau tao bo, yéu t6 hoat dong nhan sinh,...
XLBS duoc hinh thanh va phat trién trong mot hé
thdng m&, chiu su tac dong twong tic cua cac yéu
t6 thanh phan. Mdi yéu té thanh phan c6 tinh dic
thu, mac do tac dong phat sinh XLBS khac nhau.
Trén co s¢ danh gia hién trang x061 16 bo song va
d6i sanh voi mdi yéu t6 trong hé thdng md do, cho
phép tién hanh danh gia nguy co XLBS theo cac
yéu t6 thanh phan va phéan ving canh bao nguy co
XLBS. Cach tiép can da chi tiéw/ da tiéu chi
(Multi-Criteria Evaluation - MCE) cho phép xac
dinh cac yéu t6 khac nhau ctia mot van dé ra quyét
dinh phuc tap, td chirc cac yéu t6 thanh mot cdu
trac phan cap va nghién ctru mbi quan hé giira cac
yéu té d6 da dugc ung dung trong nhiéu nghién
ctru khac nhau. Trong sé cac phuong phap phan
tich da tiéu chi, tién trinh phan tich thir bac
(Analytic Hierarchy Process - AHP) dugc stir dung
kha phd bién dé giai quyét nhirng vin dé phuc tap
bang cach sap xép cac yéu té vao mot khudn khod
phan cap (Saaty, 1980).

2.2. Phwong phap nghién ciru

Phuong phap AHP (Saaty,2008) dugc Ung
dung danh gi vai trd cua timg yéu td trong mdi
quan hé phat sinh XLBS, dugc thé hién bang cach
cho diém va tinh trong sb, dua trén nguyén tic so
sanh gitra cac cap nhan t6 ma thuong dugc goi 1a
"so sanh cip thong minh". Ban d0 nhay cam
XLBS (Suceptibility map) dugc xac 1ap trén co s&
phan tich danh gia cac yéu t& nguyén nhan sinh
XLBS. Ban db chi s6 nhay cam XLBS 1a két qua
ctia sy tich hop cac ban dd chi sd nhay cam thanh
phan. Ban d6 nguy co XLBS (Hazard map) dugc
tao 1ap tir két qua phan tich khong gian va thuc
hién trong moi treong GIS.
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Chi sé x6i 16 b séng thé hién theo phuwong
phap phén tich cip bac AHP véi cong thirc tinh

toan nhu sau:
-

H= Z Wi Z X
j=1 i=t (1)
Trong d6: H Chi sb nhay cam vé x6i 16 bo song,
Xij 1a diém s6 ctia 16p thir i trong nhan t6 j (chi s&
mirc d tac dong thé hién mirc d6 (cudng do) tac
dong cua yéu to, Wj 1a trong sb ctia nhan td j trong
tong thé tap hop cac nhan t x6i 16 bo song.
Phuong phap qua trinh phan tich cip bac dé
tinh toan trong sé (hé sb tim quan trong) va phan
cap cuong do tac dong cua cac yéu td thanh phan
duogc nha toan hoc ngudi My T.L. Saaty va mét sd
tac gia trén thé gioi ciing nhu & Viét Nam da sir
dung dé danh gia dinh luong cuong do cia cac
qué trinh. Ly thuyét nay phan chia cuong do tac
dong (j) thanh 5 cp do thang ty 1& so sanh tim
quan trong cua cac yéu td tac dong. Saaty da ding
phuong phap chuyén gia dé so sanh hon cac yéu
t6 tac dong theo 5 cap do (1, 3, 5, 7, 9) va so sanh
thua theo 5 cap do (1, 1/3, 1/5, 1/7, 1/9) trén mot
ma trin vudng cap n (n 1a s6 yéu td tac dong dung

dé so sanh). Trong d6, Saaty qui dinh dudng chéo
chinh ctia ma trin vudng c6 gia tri bang 1. Ma tran
nay chi ra rang néu chi s quan trong cia yéu to A
so voi B 14 n thi nguoc lai ty sb quan trong cua B
so v6i1 A 1a 1/n. Dya vao thang ty 1¢ s€ xac lap
dugc ma trin so sanh giira cac yéu td tac dong.
Sau d6 tinh toan trong s6 cho timg 16p thanh phin
bang cach sir dung vector nguyén ly Eigen
(eigenvector) (co thé tinh toan gﬁn ding vecror
nguyén Iy Eigen bang cach chia timg gi4 tri cta
mdi cot cho tong sb gia tri trong cot d6 dé thiét lap
mot ma tran moi, khi d6 gia tri trung binh trén moi
hang ctia ma tran méi chinh 14 trong s6 cua yéu t6
tac dong co6 gia tri tu 0 dén 1) (Saaty,2000)

Phuong phap AHP ctia Saaty so sanh gitra 2 nhan
t6 theo nguyén tic 1a néu nhan t§ A quan trong hon
nhan t6 B thi A/B>1 va nguoc lai, A kém quan trong
hon B thi A/B<1. Néu A va B quan trong nhu nhau
thi A/B=1. Va muc d6 quan trong ciia A so véi B
cang tang khi ty s A/B cang 16n. Va nguoc lai, néu
ty s6 A/B cang nho thi mirc d6 quan trong ciia A so
vé1 B cang giam. Saaty dua ra thang ty 1€ cho mot
“so sanh c@p thong minh” nhu sau:

Bang 1. Bang so sanh cap thong minh cia AHP

<< Kém quan trong hon Quan trong hon >>
1/9 1/7 1/5 1/3 3 5 7 9
Kém Kém Kém Kém Quan Quan Quan Quan Quan
quan quan quan quan trong trong trong trong trong
trong trong trong trong bang hon hon hon rat hon rat
hon rat hon rat hon hon nhau nhiéu nhiéu nhiéu lan
nhiéu ldn nhiéu nhiéu

Tir nhitng so sanh cip cac yéu to tac dong phat
sinh XLBS cho thiy vai trd cta timg cip yéu td
voi nhau, timg yéu t6 trong tong thé cac yéu tb
phat sinh XLBS. Tir ddy cho phép danh gia yéu td
nio co vai tro quyét dinh, yéu té niao cé vai tro &
muc d6 nhit dinh va yéu t& nao co vai tro khong

0 rang trong phat sinh XLBS. Phuong phap “So
sanh cip thong minh” c6 thé phan tich 15 qua vi
du sau day (5 yéu td voi cac diém tuong Gng 1, 3,
5,7, 9): Cho cac nhan t tac dong phat sinh tai
bién: A, B, C, D, E va xady dung ma tran so sanh
cap thong minh nhu bang 1.

Bang 1. Ma tran so sanh cac yéu té phat sinh/ anh huéng dén XLBS

Céc nhan t6 A(l) B(3) C(5) D(7) E(9)
A(l) 1 3 5 7 9
B(3) 1/3 1 1.67 2.33 3
C(5) 1/5 1/3 1 1.4 1.80
D(7) 1/7 1/5 1/3 1 1.29
E(9) 1/9 1/7 1/5 1/3 1
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Tinh toén vector nguyén Iy eigen co thé dugc
lam x4p xi theo cach thu cong khi chia gia tri cua
cot cho tong gia tri cia ti s6 trong cot nay. Dicu
ndy cho mot ma trdn voi gia tri moi nam trong
khoang gia tri 0 va 1 khi tong cua cac gia tri theo
cot bang 1. Gia tri trung binh ciia dong trong ma
tran ndy twong (mg véi trong s6 cho tidu chuan d6
(Jones va nnk, 2004). Dya theo ma tran nay, theo
Vector nguyén li Eigen v&i phuong phap tinh
trong s6 cua Jones tinh dugc t hop céac trong sb
phu hop sau: A = 0,59; B=0,20; C=10,11; D =
0,07; E =0,04.

3. PHAM VI NGHIEN CUU TiNH TOAN

Hé thong song Pong Nai 1a hé théng song 16n
thir 3 ctia Viét Nam, sau hé théng song Hong-Thai
Binh va séng Mé Cong, 1a hé thong séng nodi dia
16n nhat nudc ta. Hé thong song Dong Nai chay
qua dia phan hanh chinh ciia cac tinh va thanh ph
la Lam Béng, Pic Nong, Béng Nai, Binh Phudc,
Binh Duong, Tay Ninh, Long An, Binh Thuén, Ba
Ria-Viing Tau va thanh phé HO6 Chi Minh. Véi
quan diém tiép can hé théng, nghién ciru ha du hé
thong séng Pong Nai khong thé tach roi ca hé
thong Iuu vic séng Dong Nai bao gdm cic song
chinh va cac phu luu, cho nén trong nghién ctu
coi trong tinh hé thdng xuyén sudt qué trinh
nghién ctru nham nghién ciu tong thé, day du,
toan dién hé théng song Pong Nai. Pham vi
nghién clru sau ha du hd Dau Tiéng, Tri An,
Phudc Hoa, song Vam Coé.

4. KET QUA NGHIEN CUU

4.1. Lua chon céc chi s6 nhay cam dé xac
dinh nguy co' XLBS

Theo két qua diéu tra thuc dia, két hop thu thap
phan tich sb liéu cho thdy c¢6 hai nhom nguyén
nhan chinh gy nén sat 16 bo song. D6 1a: Nhom
thir nhét, 1a cac nhén td lam giam lyc chéng truot;
Nhom thir hai 1a t6 hop cac yéu td tic dong lam
tang luc gay trugt mai bo. (Shofiul Islam, 2008)
d3 phan tich nhitng yéu t6 thuy dong luc hoc va
bun cat can xem xét trong qua trinh danh gia dién
bién sat 16 bo song nhu sau: 1. Yéu té Thuy dong
lwc ctia dong chay (Muc nuée — luu luong, két ciu
dong chay, luu lugng dong chay, van téc dong
chay gan bo 16n nhit, phan bd tng suét cit, dong
thir cap va do ri, sy thay déi d6i muc nude...). 2.

Yéu t6 hinh thai (bién dang day song bang cach
tinh toan ung suat day, dia hinh long song, hinh
dang song, su hinh thanh cac bai gitia...); 3. Yéu
t6 van chuyén bun cat ( bun cat day, bun cat lo
ling, chét tao long va chat khong tao long); 4.
Yéu t d6 6n dinh cta bo song va cAu trac bo song
(16p phu thuc vat, mai doc song, chiéu cao bd
song ....); 5. Yéu té dic tinh bun cat (kich thude ,
thanh phan hat, thanh phin trim tich s6ng, mat do,
goc ma sat, tinh dinh két...); 6. Cac yéu td tac
dong cua con nguoi (Viéc sir dung cac xe c0, xay
dung nha ctra, dudng xa ¢6 thé 1am anh huong dén
thuc vat trén bo va tac dong dén bé mit dat. Dat bi
dé nén lam giam kha ning tham ctia dat, khi mua
xubng cic dong chay dugc hinh thanh nhanh
chong va d& 1am x6i 16 bd. Luc nay khéi dat by s&
khong con kha ning khang truot. Diéu nay dic
biét nguy hiém khi két hop v6i su xuit hién cua
cac yéu to khach quan khac trong ty nhién: li
xudng, tridu rit lam ting trong lwong khoi dat
bo hay giam ap luc thay ndi, mua 1am bio hoa
khéi @it bo va phat sinh ap Iuc thim... khién bo
song bi gia tai qua murc. Diéu nay 1y giai cho hién
tuong sat 16 manh & cac khu vuc cé nhiéu nha
clra, co sO ha téng duoc xay cAt ven song,...; Khai
thac vat li€u trén song khéng c6 quy hoach, dao
ludng, lach cho tau bé di,... ddn dén dat bo mat on
dinh va sup 10; Nan pha rimg gy nén cudng suat
li gia ting, lam ting dang ké ham lugng bun cat
trong dong chay, gdy nén hién tugng ling dong
bun cat & cac hd thuong ngudn lam giam kha nang
diéu tiét 1ii cua cac ho chira d6. Viéc mét can bang
ctua bun cat sé lam gia tang kha ning x6i 1¢ long
dan va sat 16 bo; Viéce gia ting hoat dong di lai tau
thuyén trén song gdy song va dap bod song giy sat
16 bo; Xay dung cac cong trinh trén song chua
dam bao k¥ thuat cling 1a nguyén nhan gay sat 16
bo song.... Trén co s& phan tich danh gid nguyén
nhan/ cac yéu to gay x0i 16 bd song, nghién ctru
lwa chon 8 chi s6 nhay cam gay XLBS dé danh gia
nhu sau: (1) Chi sé thuy dong luc (Flow
Geometry Index, FGI); (2) Chi s6 hinh dang trén
mat bang, hé sb hinh dang dong chay, d6 udn
khac, (Plan Form Index, PFI); (3) Chi s d6 dbc
1ong song (Cross-Slope ratio CSR); (4) Chi sé dia
chit bo (PCB); (5) Chi s hiém hoa sat 16 bd
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(Bank Erosion Hazard Index, BEHI); (6) Chi sb
g suit gan bo (Near Bank Stress, NBS) (7) Chi
s tai trong bd (TTB); (8) Chi s6 cong trinh bao vé
bo (CTBV).

4.2. Xay dung ma tran so sanh cap thong
minh theo phwong phap AHP

V6i nguyén tic so sanh cap thong minh cho cac
nhén t6 tic dong phat sinh nguy co XLBS vdi cac
nhén t6 thanh phan thay dong luc, d6 uén khic, do
ddc 1ong song, dia chit bo, hiém hoa sat 16 bd, tmg
sudt gan by, tai trong bd va cong trinh bao vé b,
xdy dyung ma tran so sanh cap thong minh (8 yéu t&
v6i cac diém tuong ung 1,2,3,4,5,6,7,8). Viéc cho
diém, tinh trong s6 ciia mdi yéu té thé hién vai tro

cua timg yéu to trong tong thé cac yéu td tic dong
phat sinh XLBS. AHP 1a m¢t phuong phap dua ra
quyét dinh, n6 dua ra thtr ty sip xép ciia nhimng chi
tiéu va nhd vao d6 ngudi quyét dinh co thé dua ra
quyét dinh cudi cing hop 1y nhit do dé cin cé su
tham van nhiéu chuyén gia. Co so cua viéc cho
diém chinh 1a mirc ¢ phan b XLBS trén mdi yéu
t6 d6. Viéc danh gia mirc do nhay cam trén thang
cho diém c6 thé biéu thi sy uu tién cia chung mot
cach thich dang dbi véi XLBS. Phan tich so sanh
cap dugc ng dung nham xéc dinh vai trd cua timg
yéu t6 thé hién bang trong s6 clia n6 trong tong thé
cac yéu td tac dong phat sinh XLBS, két qua dugc
thé hién trong bang sau:

Bang 2. Ma tran so sanh cac yéu t6 phat sinh/ anh hwéng dén XLBS vung ha du séng Pong Nai

b e TV R « x 2 e | .| Cong .

Céc nhin t6 Thiy dong | Dia ?hat Tai tr\ong \Do df)c Hlerri h?a bo 1{0n Utig su\at trinh bio Trong 0
lye bo bo long song | satldby | khic | ganbo e bo (Wj)
Thily dong Iyc 1 2 3 4 5 6 7 8 0.433
Dia chat bo 12 1 1.5 2.0 2.5 3 3.5 4 0.206
Tai trong bo 1/3 12 1 1.33 1.67 2 2.33 2.67 0.126
Do dee 1/4 13 12 | 1.25 15 175 2 0.084
long song
bH;em hoasatlo ) s 1/4 13 12 1 1.2 1.40 1.6 0.059
Do uon khic 1/6 1/5 1/4 173 12 1 1.17 1.33 0.042
Ung suat gﬁn bo 1/7 1/6 1/5 1/4 1/3 12 1 1.14 0.030
Cong trinh bio 118 117 1/6 1/5 1/4 13 12 | 0.021
vé bo
Phan tich d6 nhay cam cta yéu t6 thanh phan H= Y50 WiX;; (2)

(nguy co XLBS theo ting yéu té phat sinh) dua trén
co s& danh gia mdi twong quan yéu td tic dong phat
sinh nguy co XLBS véi hién trang phan b XLBS.
Phan tich so sanh cap duoc ung dung nhdm xéc dinh
vai trd clia timg yéu t6 thé hién bang trong sb cua no
trong téng thé cac yéu tb tac dong phat sinh XLLBS
trong d6 c6 su tham khao ciia nhiéu y kién chuyén
gia. Trén co s& d6 cho phép xay dung cac ban dd
nguy co XLBS thanh phan. Ban d6 nguy co XLBS
14 tong hop cac ban d6 nguy co thanh phan. Phuong
phap nay duoc tmg dung dé xay dung ban do nguy
co XLBS khu vire ha du song Dong Nai.

Chi sb nguy co x6i 10 bd séng) thé hién theo
cong thure sau:
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Trong d6: H Chi s6 nhay cam vé x6i 16 bo, Xij
1a diém s6 cua 16p thir i trong nhan t6 j (chi sb
mirc do tac dong thé hién mirc do (cuong do) tac
dong cua yéu td, Wj 1a trong sb ctia nhan td j trong
téng thé tap hop cac nhan té x6i 16 bd song. Piém
s6 cua céac 16p trong timg nhan t6 va trong s6 nhan
t6 dugc xac dinh theo cic muc nguy co x6i 16
(NCXL) cao, trung binh, thip va khong c6 nguy
co XLBS tmg véi cac diém cip nguy co x6i 16 1a
5,3,1,0. Ban dd nguy co xo6i 16 bo séng duoc xay
dung trén c& so tich hop cic ban dd nguy co
XLBS theo cac thanh phan nhan té gdy x6i 10, thé
hién theo cong thic (1) néu trén. Pham vi tinh
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toan duoc xem xét trén ving ha du hé thdng song
Béng Nai — Sai Gon sau hd Tri An, Phudc Hoa,
Dau Tiéng. Két qua tinh toan cac chi s thanh
phan duoc dugc trich xuat tir két qua mo phong
mo hinh MIKEI11 (HD va ST), tir tai li€u dia hinh,
dia chét, tai liéu do dac tai cac mat cit ngang, tu

xac dinh céac tai trong bo...Dinh gia cuong d0 tac
dong Mij cua ting yéu t tuw nhién - k§ thuat da
chon. Tinh trong s Wi cac chi tiéu thanh phéan.
Két qua tong hop diém s6 cac 16p va trong sb cac
nhin t6 gy XLBS ving ha du song Pong Nai
dugc théng ké nhu bang 3.

Biang 3. Bang tong hop diém so cic 16p va trong sb cac nhin td
giy XLBS ving ha du séng Pong Nai

Thanh phén Trongsd |Thitwcdp |Cpnguy cotrong thinh phin | Chiéu ddi (m) |Diém cp nguy co (Xi)
Thity dong luc 0.433 1 Nguy co XLBS cao 169818 5
2 Nguy co XLBS trung binh 139769 3
3 Nguy co XLBS thép 320618 |
4 Khong c6 nguy co XLBS 405385 0
Do doc 0.084 1 Nguy co XLBS cao 116844 5
long song 2 Nguy co XLBS trung binh 121233 3
3 Nguy co XLBS thap 552194 1
4 Khong c6 nguy co XLBS 245320 0
Dia chit b 0.206 1 Nguy co XLBS cao 492159 5
2 Nguy co XLBS trung binh 163666 3
3 Nguy co XLBS thap 202118 1
4 Khong c6 nguy co XLBS 177648 0
Ung sut gan by 0.030 1 Nguy co XLBS cao 26654 5
2 Nguy co XLBS trung binh 33392 3
3 Nguy co XLBS thap 312404 1
4 Khong c6 nguy co XLBS 663141 0
Do uon khic 0.042 | Nguy co XLBS cao 191203 S
2 Nguy co XLBS trung binh 508202 3
3 Nguy co XLBS thép 162282 1
4 Khong c6 nguy co XLBS 173903 0
Tai trong bo 0.126 | Nguy co XLBS cao 69208 5
2 Nguy co XLBS trung binh 174908 3
3 Nguy co XLBS thép 116337 1
4 Khong c6 nguy co XLBS 675138 0
Cong trinh bao vé b 0.021 1 Nguy co XLBS cao 116532 5
2 Nguy co XLBS trung binh 781076 3
3 Nguy co XLBS thép 91616 1
4 Khong c6 nguy co XLBS 46367 0
Hiém hoa sat 1& by 0.059 1 Nguy co XLBS cao 301874 S
2 Nguy co XLBS trung binh 397244 3
3 Nguy co XLBS thép 83671 1
4 Khong c6 nguy co XLBS 252802 0

Tich hop cac ban d6 nhan t6 gdy XLBS da
duoc trong s hoa bang cong cu GIS. Két qua tich
hop nay cho ban d6 véi cac gia tri dinh lugng lién

quan dén x6i 16 bo song. Cu thé trong truong hop
nghién ctru ving ha du song Pong Nai 1a tich hop
8 ban do nhan té nguy co XLBS dé c6 duoc ban
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dd vé chi sé nhay cam x6i 16 bd séng nhu sau:
[Chi s6 nhay cam] = 0,433[Thuy dong luc] +
0,084[Do dbc long séng] + 0,206[Pia chat bd] +
0,030[Ung suét gan bd] + 0,042[Dd ubn khuc] +
0,126[Tai trong bo] + 0,021[Cong trinh bao vé
bo] + 0,059[Hiém hoa sat 1& bo].

BAN PO NGUY €O XO1 LO BO SONG
VUNG HA DU HE THONG SONG PONG NAT GIAT DOAN HIEN TRANG
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Hinh 1. Bin d6 NCXL bo séng ving ha du
song Pong Nai

Céc ban d6 thanh phan duoc xiy dung véi cac
16p ¢o gia tri 1a diém sé duoc xac dinh trong
khoang 0-5. Nhu vay ban dd tich hop tir 8 ban do
thanh phan chi s nhay cam gay XLBS néu trén,
vé Iy thuyét, s& co gia trj cua ting pixel, thé hién
d6 nhay cam, thay ddi tir 0, trong trudng hop tat
ca cac gia tri trong ban d6 thanh phan 1a 0, tic
khong c6 nguy co x6i 16 (NCXL) dén 5, trong
truong hop tit ca cac gia tri trong ban d6 thanh
phan 14 5, tic ¢6 NCXL cao. Viéc phan chia dir
liéu thudng co nhiu cach chia, trong d6 co 3
phuong phap nhu sau: chia theo khoang déu nhau;
chia ngét dit li€u tu nhién; chia theo do léch
chuan. Néu chia theo khoang déu nhau (equal
interval), cac dit li€u dugc chia nhém thanh voi
khoang gia tri déu nhau, ngoai trir cic gia tri &
khoang chan trén va chan dudi. Chia theo ngét
nguong tu nhién (natural break) dua trén co so
nhdm tu nhién vén co trong tap hop dit lidu va cac
ngudng dugc xac dinh sao cho nhom dugce cac gia
tri twong ty nhau va khoang cach gilta cac 16p
dugc téi da hoa. Chia theo do léch chuan
(standard deviation) thé hién sy doi gia tri thudc
tinh ddi twong tir gia tri trung binh, cic ngudng
phan chia dugc tao ra voi khoang gia tri déu theo
ty 1€ voi do léch chuén - thuong la cac khoang
bang 1,%, ¥, hay % d6 léch chuan.

Trong truong hop budc nhay la 1 do léch
chuén thi cac ngudng gia tri phan chia thuong la:
gi4 tri trung binh + (0,5 + k) x d6 1éch chuan, véi
k=0, 1, 2,... Két qua xdy dung ban d0 NCXL bo
song vung ha du song Ddng Nai dugc chi ra trong
hinh vé€ 1 va théng ké trong bang 4 nhu sau:

Bing 4. Bang thong ké nguy co x6i 16 (NCXL) khu vire ha du séng Pong Nai

STT | Cip nguy co XLBS Chiéu dai (m) Ty 1& %
1 Nguy co XLBS cao 42740 4.13
2 Nguy co XLBS trung binh 248454 23.99
3 Nguy co XLBS thap 566613 54.71
4 Khoéng c6 nguy co XLBS 177783 17.17

5. KET LUAN VA KIEN NGHI

Két qua nghién ctru trén cho thiy c6 thé st
dung phuong phap phan tich cép bac AHP dé
danh gia nguy co XLBS ving ha du hé thong song
Béng Nai. Céc vi tri sat 10 da duge kiém chung
trong thuc té trong qué trinh diéu tra thuc dia, so

sanh v&i két qua tinh toan tir mé hinh toan va theo
phuong phap vién tham va GIS. Két qua phan
viing nguy co x6i 10 cho thiy ving ha du séng
Pong Nai co6 khoang 5% chiéu dai bd song co
nguy co xo6i 16 cao, 24% chiéu dai bo song co
nguy co x6i 16 trung binh va 55% chiéu dai bo
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song cd nguy co x6i 16 thap. Cac khu vuc co nguy
co x0i 16 cao nhu doan qua xa Binh Lgi, huyén
Vinh Ciru tinh Pong Nai, qua huyén Binh Quan
va Tan Uyén cua Binh Duong...

L1 cam on

Noi dung bai bao 1a mot phan két qua nghién
ciru cia d& tai cip Québc gia KC.08.28/16-20:

"Nghién ctru du bao dién bién sat 10, dé xuét cac
giai phap dé on dinh bo séng va quy hoach sir
dung ving ven séng phuc vu muc tiéu phat trién
kinh té - x3 hoi ving ha du hé thdng song Dong
Nai". Nhom thuc hién d& tai chan thanh cam on
B6 KHCN, Ban chu nhi¢m chuong trinh KC.08 da
tao diéu kién gitip da.
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Abstract:
APPLICATION OF HIERARCHICAL ANALYSIS METHOD (AHP) TO ASSESS THE RISK
OF RIVERBANK EROSION IN THE DOWNSTREAM OF THE DONG NAI RIVER BASIN

Importance of criteria affecting riverbank erosion is graded by determining the weight of the factors,
based on statistics of measurement results, analyzing the composition of the factors. The analysis
method (Anatycal Hiearchy Process - AHP) of Saaty (1980) is often used to determine the weight of the
factors more appropriately. AHP is based on the principle of comparison between pairs of factors by the
"smart pairwise comparison' method. The research results of applying AHP to assess the risk of river
bank erosion in the downstream Dong Nai river system is presented in this paper. Results of the erosion
risk zoning show that the lower Dong Nai River has about 5% of its length at high risk of erosion, 24%
of the length of the riverbank at medium risk of erosion and 55% of its length at low risk of erosion. The
areas with high erosion risk contain the sections passing Binh Loi commune, Vinh Cuu district, Dong
Nai province, Dinh Dinh and Tan Uyen districts of Binh Duong.

Keywords: GIS, AHP (Analytic Hierarchy Process), River Bank erosion (XLBS).
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