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KET QUA BUOC PAU VE CHI TIET CAP PO RUI RO
DO NGAP LUT HA LUU SONG CAI PHAN RANG BANG
PHUONG PHAP PHAN TiCH HE THONG PHAN CAP

Bui Van Chanh, Vo Anh Kiét, Pang Van Diing
Dai Khi twong Thay van khu vuc Nam Trung Bo
Tém tit
Cdp do rii ro do lii lut trong Quyét dinh 44/2014/0P-TTg ngay 15 thang 8
nam 2014 ciia Thit twéng Chinh phii chwa chi tiét nén gay khé khan trong cong tac
canh bdo cdp dj rii ro ciing nhw phong chong, img phé véi ngdp lut ¢ dia phirong.
Do dé viéc chi tiét cap do rii do ngdp lut ¢ dia phwong, trong dé cé ha luu séng
Cdi Phan Rang la rdt can thiét. Nhém nghién ciru sir dung phirong phdp phan tich
hé thong phdn cap (AHP) dé xdc dinh tinh dé bi ton thwong do ngdp lut ha heu song
Cdi Phan Rang. Trong bai bdo nay trinh bay két qud chi tiét cdp do rii ro ciia cdc
tran i nam 1993, 1998 va 2003. Két qud trinh bay trong bai bdo la mét phan sén
phdam cia dé tai “Nghién ciru xdy dung hé thong canh bdo, di bdo chi tiét theo
cac cd'p do rui ro thién tai do bao, mua lon, lii lut, ncfng nong, han han dén ccfp xa
(viing), huyén thudc tinh Ninh Thudn”. Két qud nghién ciru sé dwoc tmg dung trong
cong tac nghiép vu canh bdo cdp dé rii ro do ngdp lut ha lieu séng Cai Phan Rang.
Tir khoéa: Rui ro thién tai; Phéan tich hé théng phan cap
Abstract

Primary study on specific risk level of inundation on Cai basin downstream of
Phan Rang by using analytic hierarchy process method

Risk levels caused by flood defined in Prime Minister Decision 44/2014/QP-
TTg August 15-2014 are not so detailed. Hence, it is difficult to warn risk levels,
necessary preparedness and response to inundation causing by flood. Therefore
defining detailed risk levels of inundation is very necessary. This study used Analytic
Hierarchy Process (AHP) method to define vulnerability by inundation in downstream
area of Cai Phan Rang basin. Risk levels by inundation were detailed for floods in
1993, 1998 and 2003. This paper presents part of results from sciencific project titled
“Research to establish detailed warning, forecasting system of risk levels by typhoon,
heavy rainfall, inundation, extreme temperatures and drought to commune (area)
and district levels in Ninh Thuan province”. The research results will be applied in
warning risk levels of inundation in downstream area of Cai Phan Rang basin.

Keywords: Hazard risk; Analytic Hierarchy Process

1. Pit van dé ngap lut & dia phuong. Trong thyuc té

dung hién nay dugc quy doi tir cap bao
dong cho toan bd ha luu cac song. Voi
cap d6 rui ro do ngp lut chua chi tiét
dén cép thon, xa nhu hién nay s€ rat
kho6 khin trong cong tac phong chdng
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cac vung c6 su khac biét rat 16n, dic
biét 1a ha Iuu cac song khu vuc Nam
Trung Bo. Ngoai ra mic do phét trién
kinh té xa hoi, kha nang phong chong
va phuc hdi & mdi ving khac nhau. Do
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d6 cap d6 ri ro & cac cap thon, xi ciing
rat khac nhau. Vi vay, cap do rai ro do
ngap lut 13 sy t6 hop cua hiém hoa ngap
lut, tinh nhay, kha ning chdng chiu,
murc d phoi bay.

Phuong phép chi tiét cip d6 rui ro
do ngép lut dugc xéac dinh dya trén tinh
dé bi ton thuong do ngap lut, trong do
cac yéu t6 anh hudng dén tinh d& bi ton
thwong gém hiém hoa ngap lut, tinh
nhay, kha ning chong ch1u va phoi bay.
Hiém hoa ngép lut gdm d6 siu ngap,
tbc do dong chay va thoi gian duy tri.
Hiém hoa ngdp lut duoc xdy dung
tir ban d0 dia hinh ty 1& 1/10.000, s6
liéu khi twong thily vin bang mé hinh
MIKE FLOOD ciia Pan Mach. Yéu t6
phoi bay dugc xac dinh dya trén ban
dd sir dung dat, tinh nhay va kha ning
chéng chiu dugc xac dinh bang phiéu
diéu tra xd hoi hoc. Nhom nghién ctru
st dung phuong phdp phan tich hé
théng thir bic (AHP) dé xac dinh tinh
dé bj tén thuong do ngép lut cia mot sb
nam dién hinh & ha Iuu séng Cai Phan
Rang. Chi s6 cua tinh d& bi ton thuong
do ngap lut dugc phan ngudng dua trén
Quyét dinh s6 44/2014/QD-TTg ngay
15 thang 8 nam 2014 cua Thu tudng
Chinh phu dé chi tiét cap do rui ro do
ngap lut.

Tai nhiéu co quan khi tuong 16n
trén thé gidi nhu My, Nhat Ban, Uc,
Han Qudc,... viéc du bao cac cép do
rii ro thién tai da duoc trién khai tir rat
lau. Thang 3 nam 2015 véi su tro giap
ciia mot nhoém céac nha khoa hoc Quédc
té, Lién hop qudc di xay dung va cong
bd ban d6 rui ro thién tai ciia Thé gidi.
O Viét Nam, nghién ctru phan cip va
chi tiét cap do rui ro thién tai méi dang
dugc bat dau, két qua cong bd gan nhur
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chua c6. Co sé khoa hoc xac dinh cép
d6 rui ro thién tai dang duoc tiép can
theo huéng phan ngudng tinh dé bi
ton thwong. Nghién ctru tinh dé bi tén
thuong dugc mot sd tic gia nghién
cuu nhu PGS.TS Mai bPang, PGS.TS
Nguyén Thanh Son, TS. Cin Thu Vin.

2.Co's6'ly thuyét phwong phap AHP

Phuong phap phén tich hé thong
phan cip - AHP (Analytic Hierarchy
Process) dugc Thomas L.Saaty dé xuét
vao nhirng nim 1970 va di dugc nhiéu
nghién ciru mé rong, bd sung cho dén
nay. Phuong phip AHP da duoc ap
dung rong rii cho nhiéu linh vuc nhu
khoa hoc tu nhién, kinh té, x3 hdi, y
té,... N6 duoc dung nhu mdt cong cu
linh hoat dé phan tich quyét dinh voi
nhiéu tiéu chi, cho phép nhin thay rd
rang cac tidu chi thim dinh va quyét
dinh nhiéu thudc tinh, trong d6 dé cap
dén mot ky thuat dinh luong. St dung
AHP 13 dé dinh luong cic uu tién vé
chat luong gitta cac thanh phan chinh,
phu ciing nhu cac chi sé va thé loai.
So sanh cap cua mot tap cac ddi tuong
hodc tiéu chuin hodc lwa chon thay
thé) duogc st dung dé xac dinh trong sb
ctia cac thanh phan. Phan tich hé thong
phan cip (AHP) nhu [a mét ciu tric mé
hinh hoa véi cac quyét dinh chil quan,
bao gdm: muc tiéu tong quat, nhém céc
tuy chon/lya chon thay thé dé dat duoc
muc tiéu va nhom céc yéu té hodc cac
tiéu chuén co lién quan dén lua chon/
thay thé cac muc tiéu ay. Qua trinh co
ban cua AHP dua trén co sé nhan thuc,
phan tich va tong hop. Muc dich 1a dé
cung cap mot phuong phap cho mé hinh
hoa cac van dé phi cdu trac trong cac
nganh khoa hoc kinh té, xa hoi va quan
ly. Hé thdng phan cdp ciu trac triru
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tugng ciia mot hé théng nham nghién
clru su twong tac gitta cac thanh phan
cta hé théng va tac dong cua ching 1én
toan hé thong. Su triru twong nay c6 thé
mang theo mot sb hinh thuc lién quan,
tit ca hinh thtrc déu hinh thanh mét muc
tiéu chung, dén muc tiéu phu cho dén
nhirng ngudi anh huéng cua cac yéu to
nay, cdc muc ti€u cia con ngudi va sau
d6 dén chinh sach cta ho, xa hon 1a cac
chién luge, va cubi cung s€ thu duoc
két qua tir nhirng chién lugc d6 (Saaty,
1990). AHP c6 3 budc thuc hién: phdn
tich, so sanh va tong hop dé wu tién.

(1) Phén tich vin dé can gidi
quyét: don gian chi 1a chon phuong
an thoa man hau hét cac chi tiéu danh
gia. Tat ca cac phuong phap mo ta mot
quyét dinh, dwgc phan tich bang cach st
dung toan hoc 1y luan logic AHP phan
khai van dé ra thanh cdu tric cay phan
cip. D& phan tich can phai xac dinh
nhitng khia canh cia vin dé tir tong
quat dén chi tiét, thé hién chung theo
cdy da nhanh. Phan tir tai mtc cao nhat
cua cay duoc goi la muyc tiéu. Nhirng
phén tr & murc cudi cung duoc goi la su
luya chon. Ngoai ra con mdt nhom cac
phan tir lién quan dén céc yéu té hay
tiéu chuan lién két giira nhiing su lya
chon va muc tiéu.

(2) So sanh giita cdc phan tir: Ti sb
cua cip duoc dya trén nguyén tic cia
Saaty v6i mot hé théng 9 diém, diém
“1” trong treong hop cua hai hoat dong
dong gop nhu nhau ddi véi muc tiéu va
diém “9” trong truong hop cua cic bang
chting thién manh hon mot hoat dong
khac so v&i muc tiéu. Cac diém khac
nhu diém “3” dé cap dén tAm quan trong
yéu, diém “5” duoc gan cho sé thich o
rang, diém “7”cho mot trudng hop co ¥
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nghia manh mé€ va céc diém chin “2”,
“4”, “6” va “8”, dugc su dung khi mdt
thoa hiép 1a can thiét giita cac sd 1é.

(3) Tong hop mirc d6 wu tién: Sau
khi ¢6 duoc cac diém so sanh giira cac
phan tir s& st dung nhitng ma tran c6
dugc tir budc 2 dé co thé thiét lap ra
muc do wu tién cia cic phan tir trong
cay phan cip. Murc do wu tién 13 mot sb
khong 4m chay tir 0 dén 1. Ching thé
hién sy lién két cua trong sb trong timg
phan tir ¢ ting mirc. Theo dinh nghia,
mirc d§ uu tién ctia myc tiéu 13 1 va tong
mirc d§ uu tién cia mot murc s€ 1a 1.

Ung dung phuong phap AHP cho
théy mot khu vuc s€ nhan mot gid tri chi
s6 dé bi t6n thuong nhat dinh (>0), phu
hop voi muc dich tinh chi sb dé& bi ton
thuong phuc vu quy hoach va quan ly
tai bién ngap lut. Vi vay, trong nghién
ctru s€ st dung cong thirc cong cuia AHP
dé xac dinh chi s d& bi ton thuong do
ngap lut. Cu thé:

VJ=H} *WH+EJ, *wE+Sj *WS-A_jj“w " (1)

Trong do: V, - chi s6 dé bi ton
thuong bao nut j;

H, - gia tri ti€u chi nguy co ngép lut;

Ej - gid tri ti€u chi d6 phoi nhiém;

Sj - gid tri ti€u chi tinh nhay;

, Aj - gid tri ti€u chi kha nang
chong chiu;

Wy W, W, W, - trong sb cua 4 tiéu
chi (tong gia tri 4 trong s6 = 1)

- Nguy co ngap lut H dugc hiéu nhu
1a mbi de doa truc tiép, bao ham tinh
chét, mc do ngap lut: d6 sau ngap lut,
thoi gian duy tri va van toc dong chay:
Hj - Hlj*WHl+ 2j*WH2 H3j*WH3 )

Trong do: H, - gia tri ti€u chi nguy
co ngap lut nut j;
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Hlj - gia tr1 bién d§ sau ngap lut;
H, - gia tri bién thoi gian duy tri;
H, - gia tri bién toc do dong chay.
ur Wi - trong s6 cua 3 bién
dac trung I (tong gia tri 3 trong s6 = 1).

WWW

- P6 phoi nhiém E 1a tinh chat va
muc do tiép xuc cua hé théng voi tai
bién bio, thé hién qua cac loai hinh st
dung dat. Gia tri tiéu chi d6 phoi nhiém
dugc xéc dinh tur gid tri cac bién st
dung dat;

- Tinh nhay S 14 biéu hién cta hé
thong xa hoi thong qua cac hoat dong
sdng cta con nguoi trude tai bién bao,
gom 4 thanh phan: nhan khau, sinh k¢,
két cAu ha tAng va moi trudng;

S, = Sak*w .+ Ssk*wg .+ (3)
S.cs, W, + S. mtj*wS i

Trong do: S, - tiéu chi tinh nhay xa j;

S.nk, - thanh phan nhan khau xa j;

S. sk - thanh phan sinh ké x4 j;

S. cs, - thanh phan két cdu x4 hoi -
té xa B

S.mt, - thanh phan diéu ki¢n moi
trrong xa j;

W W go W oo W it tTONG sO clia
4 thanh phan (tong 4 trong s6 = 1).

Dé bi ton thwong do ngap lut, gdm
4 thanh phan: diéu kién, kinh nghiém,
su hd trg va kha ning phuc hoi.
A, *A Ak FwW, : AknFw, .
A ht wAhUJr A. ph W x o

Trong do: A gia tri tiéu chi kha
ning chdng chiu xa B

A. dk gia trj thanh phan diéu kién
chéng li xa 1

Akn - gia tri thanh phan kinh
nghiém chong 1t xa j;

+ @

A.htj - gi4 tri thanh phan hd tro x4 j;
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A.ph1 - gi4 tri thanh phan kha ning
tu phuc hoi xa j.
W, ., W

W W - trong sO

A.dk’ Akn’ Aht? A.ph

cta 4 thanh phan (tong 4 trong s6 = 1).

- Gi4 tri cac thanh phan thudc 2 tiéu
chi tinh nhay va kha ning chong chiu
duoc tinh theo cong thic:

M ZY X W, (5)

Trong do: M - gié tri thanh phan thi j;

Y, - gié trj bién th i thanh phan j;

W, - trong 0 bién tha i thanh phan
thtr j;

m - tong s6 bién thanh phan thi j.

C4 4 ti€u chi trén trong cac nghién
ciru trudc day da duoc dua vao cac
phuong phép tinh toan, tuy thudc vao
cach dat van dé, muc dich cta bai toan
can giai quyét trong nhitng diéu kién
khong gian, thoi gian nhit dinh.

Cac bién, thanh phan co6 thi nguyén
khac nhau, vi thé can chuan hoa trude
khi tinh toan gia tri tinh d& bi ton thuong
do ngap lut. Trong nghién ctru nay da su
dung phuong phap danh gia chi s6 phat
trién con ngudi (HDI) caa UNDP (2006)
d¢ chuan héa dit ligu. Dé lam dugc diéu do
can gan cac mdi phu thudc giira cac tiéu
chi va cac bién trong cac quan hé thuan -
nghich khi xac dinh tinh dé bi t6n thuong.

+ Ham quan hé thun véi tinh dé bi
t6n thuong va chudn héa biéu dién bang
cong thirc:

X,; —min(X)
= max(X ) min(.X ) ©)

+ Mat khac khi xem xét dén cac
bién ma gia tri ciia bién cang cao thi kha
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nang giy ton thuong cang thap thi cong
thirc d6i voi ham quan hé nghich s€ 1a:
max(X;) - X,
Xy = ( : (7)
max Xi/)—nnn(Xi/)

Trong d6: x, - gid tri diém thu j
thudc bién thir 1 da chuan hoa;

X, - gia trj diém tht j thudc bién
thir 1 chua chuan hoa;

- Max{X,} - gid trj 16n nhat thuodc
bién thir 1 chua chuan hoa;

~ Min{X,} - gia tri nho nhat thudc
bién thir i chua chuén hoa.

Tir hai cong thire (6, 7) cho thay
cac gia tri chuan hoa cta cac bién thu
dugc nam trong khoang tir 0 dén 1 va
sau budc tinh nay thiét lap dugc bo gia
tri cac bién dugc chuan hoa.

2. SO liéu dau vao

Dé xac dinh chi tiét cip do rui ro
ngap lut ha luu song Cai Phan Rang can
xéc dinh tinh dé bi ton thuong do 1. Do
d6 co sé dir liéu sur dung trong tinh toan
goém ban d6 ngap lut ha luu song Cai
Phan Rang, dit liéu diéu tra x4 hoi va
ban d6 st dung dat. Ban dd ngap lut,
tdc @6 dong chay va thoi gian duy tri dé
chuin hoa dir liéu ngdp lut, ban do su
dung dat duoc sir dung dé chuén hoa dit
liu vé d6 phoi nhiém. Dir liéu diéu tra
x4 hoi hoc dé xac dinh va chuin hoa tinh
nhay va kha ning chéng chiu.

Str dung m6 hinh MIKE FLOOD
xdy dung ban do ngap lut séng Cai Phan
Rang, cac bién luu lugng tai Tan My,
Phude Ha, Nhi Ha va song Than. Buong
qua trinh Iuu luong tai Tan My va Phude
Ha cac nam 2003, 1998, 1993 duoc khai
toan tir duong qua trinh muc nude i cac
ndm trén thong qua bang tra luu lugng

84

muc nudc cta tran 1i 1én nhét nam 2016.
Luu lugng cua song Than thu phong theo
ty 1€ dién tich v&1 Tan M va Nhi Ha thu
phéng theo Phudc Ha véi hé sb tuong tmg
k=0.33 va k=0.39. Bién triéu tai Dong Hai
duoc tinh tir MIKE 21Toolbox.

in Bong

Hinh 1: Bin dé chi tiét g sau ngdp lut
nam 2003

B thong

Hinh 2: Bén d6 chi tiét d¢ sau ngdp lut
nam 1998

B Bomp

Hinh 3: Bin dé chi tiét dg sau ngdp lut
nam 1993
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= sir hodc 1d thiét két, cAp do rui ro cua
toan bd ha luu song Cai Phan Rang la
cép 2. V61 li nam 1998, 1993 va lich st
« niam 2003, cip d6 rui ro toan ving ha

b J lwu song Cai Phan Rang 1a cép 2. Nhu
. ~ vay ¢ ha luu song Cai Phan Rang chi c6
rii ro & mure trung binh 14 cao nhat. Két
qua tng dung AHP d4 chi tiét cip d6 rai
- 10 do I & cac thon, xa ha luu song Cai
Hinh 4: Bin do sir dung dét ha luu séng ~ Phan Rang, chu yéu 1a cap 2 con co ca

15im Bhong

Cdi Phan Rang ca:lc leng cép 1va cép 3. Chi tiét vé béu}
; dd cap dg rui ro do ngap lut dugc thé
45+ :: hién trong hinh 7, 8 va 9.
HtE— T sl Céap d¢ rui ro thién tai dugc chia
R TR | I | Hl il &L thanh 5 cap theo Quyét dinh 44, mdi cip
; “ | “ ‘ LRE : cd gia tri mau tuong ung nhu sau: (1)
LS NI AR A . i Cap 1: mé}l xanh duong nhat 1a ri ro
. ' l l” i nho, (2) Cap 2: mau vang nhat 1a rui ro
¢ l I ML trung binh, (3) Cap 3: mau da cam 1a rui

ro 16n, (4) Cap 4: mau do 1a rai ro rat
Hinh 5: Bieu do chuan héa so liéu dieu  16n, (5) Cap 5: mau tim 1a tham hoa.
tra tl’nh nh.ay B\.\'D‘JPIF\V!I"M.'\I‘MIA‘IIl_iﬂllL’V'!\'ll\h"l'll'lI:I.lllw_l'[.lf-ﬂ\l‘ill'llﬂ N
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Hinh 6: Biéu dé chudin héa sé liéu kha
ning chéng chiu

3. Két qua chi tiét cap d rii ro do
ngap lut ha luu song Cai Phan Rang.

Muc nudc tai tram thuy van Tan
M§ nim 2003 1a 41,21m, nim 1998 1a
39,88m, nam 1993 1a 40,27m. Cip bao
dong 3 (BD3) tai Tan My la 38,00m.
Theo Quyét dinh 44/2014/QD-TTg,  Hinh 8: Bin d6 cdp d rii ro do ngdp lut
khi muc nuéc tr BD3+1m dén 1 lich nam 2003
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Hinh 9: Bin dé cép dé riii ro do ngdp lut
nam 1998

4. Két luan

- AHP Ia phuong phap xac dinh
trong $6 phuc vu danh gié tinh dé bi ton
thuong kha phirc tap, da phan anh day
du cac yéu tb tac dong cua hiém hoa, dic
diém kinh té va x4 hoi, ning luyc phong
chdng va tng pho cua dia phuong dén
tinh d& bi ton thuong.

- Tir két qua chi tiét tinh d& bi tén
thuong bang phuong phap AHP di chi
tiét cap do rai ro do ngép lut ha luu song
Cai Phan Rang mot cach khach quan, c6
co s& khoa hoc va thuc tién.

- Xac dinh tinh d& bi ton thuong
st dung phuong phéap xac dinh trong s
bang AHP c6 tinh chat khach quan hon
nhiéu phuong phap khac, nhung khdi
luong tinh toan rat 1én va rat phuc tap.
Dé thuan tién trong tng dung phuong
phép can nghién ciru xay dyng chuong
trinh tinh toan.

- Cép d0 rui ro thién tai 1a co s
trién khai phuong an phong chéng ¢ dia
phuong.
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