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Tém tit: Ban dao Ca Mau la mdt trong nhitng khu vuc chiu anh hudng nang né nhét cta
han han, vi¢c khai thac nudc ngém qua muc cling 1a mot trong nhirmg nguyén nhéan dan téi
nguy co sat 16 bo sdong ngay cang tram trong. Nghién ciru sir dung phuong phap phén tich
thir bac (AHP) dé danh gia trong so céc yéu td anh huong két hop véi cong nghé hé théng
thong tin dia Iy (GIS) dé chong xép 16p ban d6 cac yéu t6 anh hudng chinh tir d6 xay dung
ban d6 phan ving canh bao nguy co sat 16 bd song ctia khu vue nghién ctru. Két qua nghién
ctru chi ra cac yéu t6 chinh anh huong dén sat 16 bo song khu vuc nghién ciru trong thoi ky
han han bao gém: khoang cach myc nudc dén bo song, tho nhudng, do doc bo sbng, hién
trang st dung dat va bbc thoét hoi nude mua khé. Trong sd cua cac yéu td nay duge danh
gi4 dua trén viéc tong hop cac tai liéu lién quan ciing nhu tham khao y kién ctia cac chuyén
gia. Két qua cho thy hién tuong sat 10 b sdng c6 nguy co xay ra cao tai cac huyén Dam
Doi, U Minh, Tran Van Thei, thanh phé Ca Mau va céc song, kénh rach thude Can Tho,
Hau Giang va Séc Triang. Ban db phan viing canh bao nguy co sat 16 cung cip cai nhin tong
quan vé cac khu vuc ¢6 nguy co sat 1o bo sdng cao, 1a tai liéu tham khao ho tro cac nha quan
1y x4y dung ké hoach phat trién bén viing kinh té - xa hoi & ban dao Ca Mau.

Tir khéa: Phuong phap AHP; GIS; Ban d6 phan ving sat 1¢ by séng; Ban dao Ca Mau.

1. Giéi thiéu

Hién nay trén thé gidi da va dang co nhiéu nghién ctru lién quan dén van dé sat 16 do han
han nhat 1 trudc tinh hinh bién d6i khi hau 1am cho cac hién tuong thoi tiét cuc doan ngay
cang xay ra pho bién va nghiém trong [1-4]. Nghién ctru [5] chi ra viéc bd sung nudc trén
hoac dudi bé mat trai dat tao ra nhing thay d6i vé (mg suét co thé gay ra truot 16 dat va dit
gdy ca on dinh va khoéng 6n dinh. Nghién ctru st dung phuong phap do giao thoa radar
(InSAR) va m6 hinh thuy van 1D don gian dé mé ta 8 ndm truot 6n dinh cua trén 16 dét Mud
Creek, California, My. Két qua nghién ctru cho thay sy gia ting 4p suat chat 1ong 16 rong xay
ra trong qua trinh chuyen d6i tir han han lich st sang lugng mua ky luc gay ra su gia tang 16n
vé van toc va dan dén hién tuong truot cuc bd, vuot qua cac co ché 6n dinh trude day da han
ché gia toc sat 10 dat. Nghién ciru tap trung d6 doc xung quanh séng, do d6 tinh nhay cam sat
16 dat duoc phan tich boi cac yéu t song lién quan dén dic diém dong chay. Ranh gidi cua
khu vyc nghién ctru doc theo sdng va suon nii duge xac dinh béng hinh anh vé tinh. Ngoai
ra, dd dbc cua bo song, do dbc long dan, do udn khuc cia song, ban kinh cong va chat dat
(nhu d¢ séng, do xanh, do ém) duogc chon 1a cac yéu td gy truot 16 dat. Phuong phap hoi
quy logistic da dugc st dung dé thiét 1ap mo hinh m6 phong tinh nhay cam sat 16 dat [6]. Két
qua cho thy trong cac yéu t6 song ngoi, thi d6 udn khuc cia song va ban kinh cong co trong
s0 16n trong mé hinh. Nghién ctru [7] dd ning cao hiéu biét vé cac yéu té dja hinh anh huong
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dén sy 6n dinh cta céc bo ha luu song Murray: Xac dinh cac khu vuc c6 nguy co sat 1& bo
song cao; va trinh bay co sd co thé duoc st dung dé xéac dinh céac vi tri d& bi sat 16 boy song
trén mot doan dai cua dong soéng sir dung cong cu 13 ArcGIS va SVSlope két hop diéu tra
khao sat thu thap s6 liéu. Nghién ctru [8] di chi ra rang sy thay d6i muc nude hd chira 1a mot
yeu t6 quan trong giy ra sat 106 mai bo, tirc 13 sat 10 bd. Trong nghién ciru ndy, cac phén tich
tham khong bio hoa - bdo hoa duoc thuc hién dé mo phong su thay d6i cua ap luc nude 16
rong & mai doc bd chiu sy thay ddi ciia muc nude hd chira. Két qua nghién ctru cho thy su
dao dong muc nude hd chi anh hudng dén phan phia trude mai taluy by ma it anh huong dén
phan sau mai taluy. Viéc danh gia tac dong ciia han han kéo dai dén céu tric cua dé bang dét
& California [9] cho thdy mot s co ché lam suy yéu két cAu dat giy anh huong dén ciu trac
dét do han han: Suy giam do bén dét, cac vét kho nit do thiéu nude, sut lan va x6i mon, tao
khe ntt sdu 1am mém dét va qua trinh oxy hod hitu co cta dét Nhitng nghién ctru dung mo
hinh toan [10-12], str dung khong gian dia ly GIS [13,14], vién tham [15,16], quan trac giam
sat [17] dé danh gia tac dong cua x6i 16 bd song [18], khu vue cura song ven bién ciing da
dugc nghién ciru va dat dugc nhiing két qua nhit dinh.

Tai Viét Nam ciing c¢6 nhiéu nghién ciru lién quan dén van dé sat 16 bo song: nghién ciru
[19-21] da xac dinh nguyén nhan sat 16 bo song tinh Tra Vinh va Séc Trang s dung phuong
phap diéu tra va do dac thuc dia va lap bang ciu hoi phong van ngudi dan va chinh quyén
khu vuc sat 16. Ket qua chi ra bén nguyén nhén chinh dé 1a giao thong thuy, tic dong cua
song va thuy triéu, nao vét long song va dap nén duong, dia chat yéu va mot sé nguyén nhan
phu khac nhu luong phu sa giam do cac dép ¢ thuong nguon, khai thac cat, myc nuGe ngam
ha thap va sut lan mat dat. Nghién clru [22] da phan tich anh hudng cia cac yeu t6 dia cht
thuy van va gia tang sirc chiu tai dén on dinh bd séng Cha Va, tinh Vinh Long. Anh vé tinh
duogc sir dung dé danh gia mic do sat 16 bo song va muire d6 d6 thi hoa ven song. He 5O an
toan dugc str dung dé phan tich mirc 46 6n dinh bd séng. Két qua phan tich cho thay vén tdc
dong chay la mot trong nhirg nguyén nhan gay xo1 16 bo song. Két qua nghién ctru sat 16 bo
song T1en bang mo hinh toan hai chiéu MIKE 21 két hop véi phan mém Geo- -Slope dé tinh
toan d6 6n dinh cta bo song Tién, doan qua huyén Long Ho tinh Vinh Long cho thay bo song
tai doan nay c6 hé s6 6n dinh nho va dé xay ra sut 1¢ [23]. Nghién ciru [24] ¢4 tién hanh khao
sat diéu tra thuc dia cac diém sat 16 thuong xuyén trén luu vue séng Sé San tir d6 do dac quan
trac cac diém sat 10, dong thoi ap dung cac cong cu vién tham va hé théng thong tin dia 1y
GIS dé phan tich nghién ctru cic hién twong dién bién long song. Chudi cic anh vé tinh
Landsat TM, Landsat ETM+, SPOT dugc st dung dé phan tich tinh toan dién bién hinh thai
song tir nam 1973 dén nay, tir d6 phan tich su thay d6i dién bién hinh thai trong qua khir, so
sanh v6i cac diém hién trang sat 16 dé tim ra cac doan song dién bién manh. Nghién ctru da
xdy dung ban do hién trang sat 16 va ban dd canh bao nguy co sat 1¢ trén luu vuc song Sé
San thudc lanh tho Viét Nam. Nghién ciru [25] sir dung cac phwong trinh, thuat giai cac bai
toan thiy dong luc, dién bién dja hinh day sdng ciing nhu sat 16 bo, ing dung cac thuat toan
trén hé thong tinh toan hidu ning cao dé giai quyét bai toan x6i 16. Nghién ciru str dung mo
hinh du bao sat 16 bo song dua trén mo hinh tinh toan hiéu nang cao dung GPUs (Graphical
Processing Units) két hop dya trén mo hinh thye nghiém voi phuong phap sir dung 1a phuong
phap do dac myc nudc, toc do, luu luong dong chay, mau phu sa, bun cat lo lung, mau dia
chat nham tim duoc bd thong s6 thich hop tao cac diéu kién dau vao cho tinh toan. Ngoai ra,
dé tai két hop phan tich anh vién tham va GIS dé tinh toan dién bién dudong bo qua céc thoi
ky tai timg khu vic. Nghién ctru [26] da tap trung vao viéc nhan dién cac nhan t6 c6 kha ning
gdy ra tac dong t6i sat 10, trén co so d6 phan tich, xac dinh cac nhan té chinh 13 nguyén nhan
gay ra sat 16 cho 04 loai hinh sat 16, voi sO diém sat 16 nho dan: chat tai mép b (xay nha lan
chiém bo), nga ba séng (co ché do dong chay phirc tap, hoat dong con nguoi s61 dong), doan
song cong, doan song gan bién (c6 dong chay thuy triéu 16n, giao théng van tai, tau cao toc
di lai nhiéu). Nghién ctru da nhan dién dugc nhitng nhan té ¢ kha ning gdy ra va thuc day
qué trinh sat 16 & hai khu vuc tinh Bac Liéu va Ca Mau duéi nhiéu hudng tiép cin. Sat 16 bo
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song, kénh, rach 1a hé qua cua nhiéu tac dong voi cac hoat dong khac nhau. Bén canh phan
tich cac nhan t6 cu thé gay sat 16 nhu: sat 16 cha yéu tap trung ¢ khu vyc dong dan cu voi
chat gia tai 16n de néng lén nén dat yéu, doan nga ba song c6 ché d6 thuy dong luc phure tap,
nhimg doan séng gan bién, khu vuc cira sdng c6 tac dong cla song gio da lon va cudi cung
1a nhitng doan s6ng cong c6 mat do cao tau thuyén di lai cho mot s6 vi tri sat 1 nghiém trong
tai hai tinh Bac Liéu va Ca Mau. Mot s6 ‘nghién ctru str dung phuong phap phan tich thir bac
AHP dé nghién ctru van dé lién quan dén sat 19, c6 thé ké dén nhu nghién ciu [27, 28] da
mg dung phuong phap AHP dé danh gia nguy co sat 16 dat ciing nhu nguy co x6i 16 bo séng
cho khu vuc nghién ctru, cac vi tri sat 16 duoc kiém chung trong thuc té thong qua diéu tra
thuc dia, so sanh v6i két qua tinh toan tir moé hinh toan va theo phuong phap vién tham va
GIS. Nghién ciru [29] dé nghién ctru ng dung GIS va phuong phap AHP dé thanh lap ban
dd nguy co truot 16 cho huyén Xin Man, tinh Ha Giang véi két qua xay dung dugc ban dd
truot 16 ty 1€ 1:50000.

C6 thé nhan thdy cho dén nay di c6 nhiéu nghién ctru lién quan dén sat 16 b song trén
thé gi6i, tai Viét Nam ciing nhu khu vire ban dao Ca Mau [30-32]. Tuy nhién, chua c6 nghién
ctru ndo tng dung phuong phap AHP va cong nghé GIS dé xay dung ban d6 nguy co sat 1&
bo song do han han khu vuc ban dao Ca Mau. Véi dic diém khu vuc nghién ctru ciing nhu
diéu kién sb liéu con han ché cung vdi su phat trién ctia khoa hoc cong ngh¢, viéc lua chon
cong nghé GIS két hop phuong phap AHP dé giai quyét bai toan 1a hop 1y, c6 kha ning dem
lai két qua nghién ctru c6 do chinh xac va dang tin cay.

Nghién ctru xay dung ban d6 phan ving riii ro sat 16 bo song do han han kéo dai xem
xét dudi cac nhan td tac dong (khoang cach muc nude dén bo song, thd nhudng, do dbe bo
song, sir dung dat va bdc thoat hoi nudc mua kho). Nghién ciru sir dung phuong phap AHP
két hop véi cong nghé GIS dé xay dung ban d6 phan viing riii ro do han han cho khu viyc ban
dao Ca Mau. Muc dich cua nghién ctru: (1) Ung dung phuong phap AHP dé xac dinh trong
sO yéu t ciia cac nhéan t6 anh hudng do tac dong ciia han han dén sat 16; (2) ung dung cong
nghé GIS dé chong chap va xac dinh khu vic phan ving rii ro. Ban d6 phan ving rui ro sat
16 s& 1a tai li¢u tham khdo quan trong hd trg cho cong tac quan 1y, quy hoach, khéc phuc su
cd sat 16 dang c6 xu hudng gia ting ¢ khu vuc ban dao Ca Mau.

2. S6 ligu sir dung va phwong phép nghién | \\.@, B VP n
ciru I A ZE R )

2.1. Gidi thiéu vé khu viee nghién curu

Ca Mau 1a tinh cyc Nam ctia TO quoe, [l | S0 10
c6 toa d dia Iy tir 8°34° dén 9°33’ vido Bac, || . . 7\ g s v
tir 104°43° dén 105°25” kinh do Déng, co ba || - J e S e L]
mat tiep giap voi bién, phia Dong giap voi | e e ek
bién Dong, phia Tay va Nam gidp voi vinh ||/ M g meeme o0 e o
Thai Lan, phia Bic giap voi tinh Bac Liéuva [| | : & SR
Kién Giang (Hinh 1). CaMau coédiéntichtw | 7 &>~ ¢ f o s
nhién 522.119 ha, chiém 13,13% dién tich | B«m. o
dong bang song Ctru Long (PBSCL) va bang BE s
1,58% dién tich ca nudc. Puong bd bién dai || e
254 km, trong d6 bo bién Ty 147 kmvaby ™ 7 ¢
bién Pong 107 km. Tinh trang sat 16 bd song, S /o
sut lin nghiém trong va sé luong céac vi i || =L s ! Py
sat 16 gia ting trong mua kh6 dang xdy rapho [|c <« Ranh gié tnh
bien trén dia ban tinh Ca Mau [33-35]. e e i
Nghién clru da tap trung xac dinh cac yu t0 | iy, 1316 1:1.000000 Khu vue nghin i |
anh huong chinh dén sat 16 bo song, st dung o v

Hinh 1. Vi tri khu vuc nghién ctu.
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phuong phap AHP dé xac dinh trong s6 cac yéu té anh huong va tng dung coéng nghé GIS
deé bién tap ban do vi tri nguy co xay ra sat 10 bo song cho tinh Ca Mau.

2.2. 86 liéu sir dung

Céc sb lidu duogc st dung trong nghién ctru bao gdm 16p ban do thé hién
05 yéu t6 anh hudng chinh - cic yéu td lwa chon 13 nhitng yéu té anh huong nhiéu dén sat 1o
bo song do han han khu vuc nghién ctru duoc lva chon dua vao viée téng hop va phan tich
két qua cac nghién ciru trude day da thuc hién cung véi viée khao sat ¥ kién cac chuyén gia.
Céc yéu t6 Iira chon bao gdm:

Khoang cach muyc nude dén bo séng (Muc nude sir dung 13 muc nudce trung binh mua
kiét xuét tir két qua md hinh MIKE 11 mé phong hé thdng thuy lyc khu vuc nghién ctru ké
thira tir luan 4n “Nghién ctru tac dong cia cac loai ngudn xa thai dén chét luong nude ving
Ban dao Ca Mau” [36]; khoang cach muc nudc toi bd 1a hiéu sb cao trinh muc nuée trong
song vao thoi ky han han va cao trinh bd song); tho nhudng; d6 doc bd sdng, hién trang sir
dung dat; bdc thoat hoi nudc mua kho.

Nghién ctru str dung phuong phap AHP dé danh gia trong s6 cac yéu té anh huong va
cong nghé GIS dé chong xép cac 16p ban d6 yéu td anh hudng theo trong sd da xac dinh
duoc, tir 46 xdy dyung ban d6 nguy co sat 10 bo song khu vuc nghién ciru. So d cdu tric
nghién ctru dugc thé hién trén hinh 2.

Khoang cach muc
nudce dén bo song

Thé nhudng Céng ngh¢ GIS

Bén db thanh phin

Ban dd phan
viing nguy
co sat 1o

D6 déc bo song

Str dung dt
AHP

Trong 56 yéu 6

Béc thodt hoi nuée
mua kho

Hinh 2. So db cAu trac nghién ciru.
2.3. Phuong phap danh gia nghién curu

2.3.1. Phuong phép phan tich tht bac AHP

AHP 1a phuong phap phén tich thir bac dugc Saaty [37] nghién ctru va phat trién. Phuong
phap nay gitp nguoi thuc hién dua ra quyét dinh dé lya chon mot phuong dn phit hgp nhat
trén co s¢ xac dinh va phén tich cac yéu té anh huong, tac dong dén mot van dé can giai
quyét. Saaty dd dua ra bang phan loai mac do quan trong ctia cac yéu td véi nhau.

1/9 17 1/5 1/3 1 3 5 7 9
| | | | | | | | |
I I I I I I I I I
Rét rt Rét it it quan it quan Quan Quan Quan Rét V6 cling
it quan quan trong trong trong trong trong quan quan
trong trong hon nhu hon hon trong trong
nhau nhiéu

Hinh 3. Thang diém so sanh muc d quan trong cta cac yéu to [37].
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Su nhat quan trong so sanh céc cip 1a rit can thiét. Ty sd nhét quan (Consistency Ratio
- CR) duogc dung dé xac dinh murc 6 khong nhét quan cia cac nhan dinh trong phuong phap
AHP. Qua trinh tinh toan chi s6 nhét quan duoc thyc hién qua cac budce sau:
- X4c dinh vector téng trong sd bang cach nhan ma trén so sanh cap ban dau v6i ma tran
so sanh cip ban dau voi ma tran trong so cua cac yéu td anh huong.
- Xac dinh vector nhit quan bang cach chia vector tong trong sb cho trong sb cua cac
yéu t6 di duoc xac dinh trude dob.
- Tinh gi4 tri riéng 16n nhat (Amax) bang cach 13y gia trj trung binh cta vector nhat quan.
Chi s6 nhét quéan (Consistency Index - CI) 1a chi s6 do luong mirc d6 chéch hudng nhét
quén va duogc xac dinh theo cong thuec:
Cl= Amax —1 (1)
n-1
Trong d6 Amax 13 gia tri trung binh cta vector nhit quan; n 14 sé tiéu chi.
Ti s6 nhat quan CR duoc tinh theo cong thirc sau:
Cl
CR=— )
Trong d6 RI 1a chi s6 ngau nhién va phu thudc vao sé yéu té dugc so sanh véi nhau va
duoc xac dinh nhu bang 1.

Bang 1. Chi s6 ngau nhién RI [37].

N 1 2 3 4 5 6

R1 0 0 0,25 0,89 1,11 1,25
N 7 8 9 10 11 12
R1 1,35 14 1,45 1,49 1,52 1,54

Néu gia tri CR nho hon 10% thi két qua ¢ thé chap nhan duoc, nguoc lai néu CR 16n
hon hoic bang 10% thi phai xem xét lai cac bude trudc d6 [37-39]. Sau khi c6 trong s cua
timg yéu t6 anh hudng nhét dinh, st dung céng cu GIS dé tién hanh danh gia phan ving cho
diém cho timng yéu cu thé va tinh toan cho diém tong bang cach chong ghép cac ban do thanh
phan.

Tdong hop céc tai liéu sat 1o bo song khu vyce nghién ctru cho thay nguyén nhan chinh do
qua trinh khai thac nudce ngam trong thoi gian dai ngoai ra con ¢ cac yéu to anh hudng khac
dén sat 10 bo séng nhu: luu luong dong chay dén khu vyuc nghién ctru, bdc thoat hoi tiém
ning, dic diém dia chét, tho nhudng, dic diém khai thac va sir dung nudc ngam. Bang 2 13
céac chi tidu lya chon dé danh gia nguy co sat 1& bo song.

Béang 2. Cac chi tiéu lua chon trong danh gia nguy co sat 16 bo song.

TT Chi tiéu lwa chon Nguon dit liéu sir dung
1  Khoang cach myc nude dén by song  Ban dd dia hinh, ban d6 mang ludi sdong sudi, ty 1€ 1:10.000
2 Tai liéu thd nhudng Trung tam Quy hoach va diéu tra TNN quc gia .
3 Ps dbe b son Ban d6 dia hinh, ty 1€ 1:10.000 (Cuc Do dac, ban d6 va Thong
; & tin dja 1y Viét Nam)
4 Hién trang st dung dat Ban d6 st dung dat khu vyc nghién ctru, ty 1€ 1:10.000

Tinh toan theo cong thirc kinh nghiém Penman-Monteith [40]
S6 liéu tinh toan su dung s6 liéu khi tuong (nhiét 4o, do 4m
tuong ddi, gi6) thudc cac tram KTTV co ban trong khu vire
(2000-2022)

5 Béc thodt hoi nude mua khod

2.3.2. Phuong phép chong chap cac yéu té anh huong bang ki thuat GIS dé xay dung ban db
sat 16 bo song

a) Phuong phap chong chap ban d6

H¢ théng tin dia 1y GIS cho phép xay dung cac phén tich khong gian, quan 1y, tich hop
va chong ghép cac 16p thong tin. M6 hinh phén tich thi bac AHP s& hd trg cho GIS, tong hop
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cac thong tin, gan cac trong sO phu ‘hop nhét cho cac yéu té da duogc Iya chon. Sau khi da
phan cép va tinh trong s6 ctia cac yéu to thi viéc tich hop chung s& dua ra két qua cac vj tri
c6 kha nang sat 16 bo song.

Céc thong tin dugc chuin hoa va gin trong sb theo cac mirc do quan trong khac nhau.
Cong thure c6 dang nhu sau:

C = WixYTi+ WoxYTo+ WaxYTz+ WaxYTs+ WsxYTs 3)

Trong d6 C la chi sb dic trung vi tri ¢6 kha nang sat 16; W1, W2, W3, Wa, Ws 1a trong $6
phu thudc vao mirc d6 quan trong ctia cac yéu td anh huong; YT, YT2, YT3, YT4, YTs la cac
yéu t6 anh hudong (khoang cach muc nude dén b song, tai lidu thé nhudng, d6 doc bo song,
hién trang sir dung dat; bdc thoat hoi nude mua kho).

Tir két qua x4c dinh chi sé C nay s€ thanh 1ap ban db vi tri c6 nguy co xay ra sat 16; ban
do nay s€ duoc klem ching voi s6 licu thuc té. Neu két qua khong phu hop véi 5O liéu thuce
té thi kiém tra lai s liéu dua vao GIS bao gém s6 luong cac yéu to, trong s timng yéu to.

b) Chuan ho4 céc chi tiéu danh gia

Céc chi tiéu danh gia phai dugc chuin hoa theo mot thang diém chung dé c6 thé so sanh
dugc voi nhau. Qué trinh nay sé& chia cac 16p trong mdi thong sé thanh 5 cip nhay cam véi
qué trinh sat 10 bo song 1a: rat thap, thp, trung binh, cao va rat cao. V& nguyén tic, thang
danh gia ddi véi tung thong s6 duoc thuc hién br:ing cach tinh mat do diém sat 16 bo song da
diéu tra duoc trén ting 16p thong sb yéu td, dua trén mat do nay s& tinh toan, phan loai theo
5 cép trén. Yéu to hién trang sat 16 bo song dugc stir dung trong danh gia muc do chuén hoa
va do chinh xac cua ban dd nguy co sat 16 bo song khu vue nghién ciru.

Bang 3. Thang diém chuan hoa.

Nhém ddi twong Mirc d§ nhay cam Piém danh gia
Nhém 1 Rét cao 5
Nhom 2 Cao 4
Nhom 3 Trung binh 3
Nhom 4 Thap 2
Nhom 5 Rét thap 1

3. Két qua nghién ctru va thiao luin

3.1. Xdc dinh cdc chi tiéu chudn hod

Duya vao thang diém chuén hoa trén, nghién ctu tién hanh chuan hoa 05 chi tiéu dugc
lua chon, két qua the hién trong cac bang 4-8. Cac 16p ban do sau khi chuan hoa dugc thé

hién trong céc hinh 4a-4e. C s
Bang 5. Mtrc d6 nhay cam yéu to tho nhudng.

Bang 4. Muc do nhay cam yeu to khoang cach Mirc 49 nhay

muc nude dén bo song. Loai dat cim Piém
Khoing cich  Mirc d9 nhay .z Phen Rat thap 1
am biém Pit phén nhidm ;
(m) cam . Thip 2
>45 Rat cao 5 _ man ‘
3545 Cao 4 bat than b@n Trung binh 3
2,5-3,5 Trung'b‘lnh 3 Pat cat, c6 tang Cao 4
1,5-2,5 Thép 2 Gley )
<15 Rét thip 1 Phi sa Rét cao 5
Bang 6. Mirc d6 nhay cam yéu t6 d6 dc b song. Bang 7. Murc do nhay cam yeu to st dung dat.
— Mirc do z
A 3% Mirc do nha .2 i St 0 <2
Do doc (%) cﬁin 2y biem 1702_11 su dl_m.g nhay cdm Diém
>35 Rét cao 5 bat nong nghiép Rét thip 1
25-35 Cao 4 Dat 1am mudi Thép 2
15-25 Trung binh 3 bat nuoi trong thuy san Trung binh 3
5-15 Thap 2 Dit chua sir dung Cao 4
< Rat thap 1 Dit giao théng, nha & R4t cao 5
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Bang 8. Mtc do nhay cam yéu t6 béc hoi mua kho.

Lugng bbc
hoi mua kho
(mm/théang)
<350 Rét thap
338-350 Théap
50-362 Trung binh
362-375 Cao
> 375 Rét cao

Mirc d§ nhay
cam
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Hinh 4. Cac yéu té anh huong dén sat 16 bo séng: (a) Khoang cach muc nude song dén bo; (b) Thd

nhudng; (c) Do déc bd song; (d) Sir dung dét; (e) Boc thoat hoi nude mua kho.

3.2. Trong s6 cdc chi tiéu danh gid

42

Nghién ctru st dung phuong phap phan tich thir bic AHP thiét Iap ma tran tinh toan nhu

Béang 9.

Bang 9. Ma tran so sanh céc chi tiéu danh gia.

Ty 1€ , (a) (b) (c) (d) (e)
Khoang cach myc nudc dén bo (a) 1 1/4 1/3 1 2
Béc thoat hoi (b) 4 1 2 2 4
Thé nhudng (c) 3 1/2 1 1/2 1
Do dbc bo song (d) 1 1/2 2 1 2
St dung dét (e) 1 1/4 1 1 1

Viéc tinh toan trong s6 duoc thuc hién khi chia ting gia trj trong mdi cdt cia ma tran
cho tong so gia tri trong cdt do, két qua sé ra trong so trong khodng tir 0 dén 1 thé hién trong

Béang 10.
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Bang 10. Ma trin trong sb cac yéu té danh gia.

43

Yéu to (a) (b) © (@)

©

Wi

Khoang cach muc nudc dén bo (a) 0,105 0,100 0,052 0,200
Bdc thoat hoi (b) 0,421 0,400 0,316 0,400
Thé nhudng (c) 0,316 0,200 0,158 0,100
Do dbc bo song (d) 0,105 0,200 0,316 0,200
Str dung dat (e) 0,053 0,100 0,158 0,100

0,200
0,400
0,100
0,200
0,100

0,131
0,387
0,175
0,204
0,102

Chi s6 nguy co sat I& khu vic nghién ctru dugc tinh theo cong thuc (4): ,
Nguy co sat 16 (C) = (Hmin x 0,131) + (E7 % 0,378) + (Tho nhudng x 0,175) + (D6 doc x

0,204) + (Sir dung d4t x 0,102) (4)
Ban d6 phan vung nguy co sat 1¢ dat thé hi¢n nhu trong hinh 5.
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Hinh 5. Ban db phan ving nguy co sat 1& khu vue ban ddo Ca Mau.
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Bang 11. Théng ké dién tich cac vung c¢6 cip do nguy co khac nhau.

Cip dd nguy co Chi so nguy co sat 16 Dién tich (ha) Ty 1€ %
Ving nguy co rat thip <2 30.582 13,6
Ving nguy co thap <3 72.668 32,3
Vung nguy co trung binh <35 76.288 34,0
Vung nguy co cao <4 40.803 18,2
Ving nguy co rit cao >4 4.304 19

Két qua phén tich bang 11 cho thy hién nay nhiéu kénh rach, song sudi thude khu vuc
ban dao Ca Mau cd nguy co sat 16 bd song twong dbi cao véi mirc rat thap 1a trén 13%, nguy
co thap trén 30%, mirc trung binh 13 34%, nguy co cao 1a trén 18% va nguy co rat cao chiém

1,9% dién tich c6 kha ning xdy ra sat 16 by song. Dua trén két qua tinh toan xay dung ban
dd phan ving nguy co sat 16 khu vuc ban ddo Ca Mau va két hop voi sb liéu bao cao khao
sat thyc té cho thay két qua xac dinh nhitng khu vuc nguy co cao xay ra sat 16 nhu huyén
Tran Van Thoi tinh dén ngay 19/3/2024, trén dia ban 09 xa, thi tran vung ngot da xay ra sat
16, sut 1an, tong s6 131 tuyén, c6 555 vi tri, v6i tong chiéu dai 14.623 m, trong d6: dudng bé
tong dai 10.754 m (duong bé tong 1,5 m dai 6.226 m, duong bé tong 2,0 m dai 124 m, duong
bé téng 2,5 m dai 86 m, duong bé tong 3,0 m dai 4.318 m), dudng dat den dai 3.869 m; udc
tinh thiét hai khoang 19.535 tri¢u dong. Pam Doi, U Minh, Tran Van Thoi, thanh phd Ca
Mau va cac song, kénh rach thudc Can Tho, Hau Giang va Soc Trang 1a cac khu vue duge
xéc dinh phan ving nguy co cao dén rat cao xay ra sat 16 bo séng, kénh. Két qua nghién ctru
duogc thé hién qua ban d6 phan viing nguy co sat 16 bd song ¢ thé dua ra cai nhin truc quan
va téng quat nhitng khu vuc co nguy co sat 16 cao. Ban d6 phan viing rui ro do sat 16 bo song
1a tai liéu giup cac nha quan 1y tham khao trong cong tac xay dung ké hoach phat trién kinh
té - xa hoi khu vuc ban dao Ca Mau.

4. Két luin

Nghién ctru da dwa ra cac budce thyuc hién dé xay dung ban d6 nguy co sat 16 bd song dua
trén viéc chong xép cac yéu té anh huong dén sat 10 bd song khu vuc nghién ctru thoi ky han
han kéo dai. Cac yéu t6 anh huong dugc phan tich va danh gia trong sé dua theo phuong
phap phan tich thir bac AHP. Nghién ctru da dat dugc mot sé két qua chinh sau:

- Xac dinh duoc cac nhan t6 chinh va trong s6 cac yéu td thanh phan mang nhing gia tri
dinh luong da loai bo duge mot phan cha quan trong danh gia mirc 46 anh huéng cua cac yeu
t6. Két qua chong xép xdy dung ban dd phan viing nguy co sat 16 bo song da dugc kiém
ching lai v6i cac vi tri va khu vuc xay ra sat 16 bo song trong thuc té 1a kha phu hop.

- Ban d6 phan viing nguy co xdy ra sat 10 bo song khu vue nghién ctru dé xac dinh duoc
nhimg khu vuce 6 nguy co cao dén rat cao xdy ra sat 10 1a tai liéu tham khao hiéu qua hd trg
cho cong tac phong chdng thién tai & cac tinh, huyén, xa tir ¢ canh bao ngudi dan co cac
bién phap di doi khan cap.

Két qua dau ra ctia nghién ciru s& 1a san pham ctia hé théng du bao, canh bao nguy co
sat 10 bd song dua trén cac yéu té anh huong cho khu vire nghién ctu.

DPong gop cua tac gia: Xay dung y tuong nghién ciru: B.Q.T., NV.N,, Q.T.T.T.; Xu ly 5O
liéu: N.V.N., Q.T.T.T.; Tinh toan, xay dung ban d6: D.Q.T., N.V.N.; Vi¢ct ban thao bai bao:
b.Q.T., N.V.N,, Q.T.T.T.; Chinh stra bai bao: .Q.T., Q.T.T.T.

Loi cam on: Bai bao 12 két qua cua dé tai cap bo: “Nghién ciru co so khoa hoc va xay dung
hé théng canh bao nguy co sat 18, sut lun do han han va khai thadc nudc ngém cho khu vuc
ban dao Ca Mau”, ma s6 TNMT.2023.06.12 thuc Chuong trinh khoa hoc va cong nghé trong
diém cip bd vé du bao, canh bao thién tai khi tuong thuy van phuc vu cong tic phong chdng
thién tai giai doan 2021-2025, ma s6 TNMT.06/21-25.
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Loi cam doan: Tap thé tac gia cam doan bai bao nay 1 cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhitng nghién ctru trudc day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Applying an analytic hierarchy process and a geographic
information system establishing riverbank failure risk zoning
maps at Ca Mau Peninsula
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Abstract: Ca Mau Peninsula is one of the areas most severely affected by drought.
Excessive exploitation of groundwater is one of the causes leading to the increasingly
serious higher risk of riverbank failure. The study uses the analytical hierarchy process
(AHP) method to evaluate the weights of influencing factors combined with geographic
information system (GIS) technology to overlay the map layers of the main influencing
factors and establish the risk of riverbank failure map of the study area. Study results show
that the main factors affecting riverbank failure by drought include: distance of water level
to riverbank, soil, riverbank slope, land use, and evaporation in the dry season. The weights
of these factors are evaluated based on the synthesis of relevant documents as well as
consultation with experts. The results show that riverbank failure is at high risk of occurring
in Dam Doi, U Minh, Tran Van Thoi districts, Ca Mau city and rivers and canals in Can
Tho, Hau Giang, and Soc Trang. The riverbank failure risk zoning map provides an
overview of areas with a high risk of riverbank failure, and is a reference document to
support managers in building plans for sustainable economic-society development in Ca
Mau Peninsula.

Keywords: AHP; GIS; Riverbank failure risk zoning maps; Ca Mau Peninsula.



