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PANH GIA TINH DE TON THUONG DO LU LUT LUU VUC
SONG THACH HAN THUQC TINH QUANG TRI

Nguyén Tién Quang, Thi Vin Lé Khoa
Truong Pai hoc Tai nguyén va Moéi truong Ha Noi
Tém tit

Muc tieu cua nghién citu nay la xdy dung ban do tinh dé bi ton thwong do lii
lut bang cdch sir dung phwong phap hé thong thong tin dia ly (GIS) tich hop vdi
phdn tich da tiéu chuan (MCA) va phuwong phap xep hang (RM) Ban do tinh dé ton
thuong do lii lut sé la mot cong cu hitu ich cho cac nha quan ly ra quyét dinh ¢
nhu’ng bién phap nham giam thiéu tac dong ciia lii lut gdy ra. T rong nghién ciru nay,
cac yeu t6 tw nhién gay ra lii lut trong luew viee dwoc tinh dén, chang han nhi logi
dat, lwong mua, sir dung dat, quy mé luu viee va dé doc hueu vue. Céc phan tich dwoc
thyc hi¢n tai luu vuc song Thach Han thugc tinh Quang Tri. Danh gla tinh dé ton
thu’ong do lii co ban dwa vao hai giai doan. Giai doan thir nhdt, cdc yeu 16 hiéu qua
gay ra li lut dwoc xac dinh. Giai dogn thir hai, phu’o‘ng phap tiép cin MCA trong
moi truong GIS dwogc dp dung dé lap ban do tinh dé ton thwong do lii lut. Ket qua
phan tich ban do tinh dé ton thwong do I tqi lvu viee song Thach Han cho thdy khu
viee huyén Pa Krong la khu vue dé chiu ton thwong do lii lut tiép sau d6 la huyén
Hudng Hoa, cac huyén con lai nhw Cam Lo, TX. Quang Tri, TX. Dong Ha, Triéu

Phong, Pa Kréng, Hai Lang it chiu ton thuwong do lil.

Tir khoa: Luu vuc song Thach Han; Lt lut; Tinh dé bi t6n thuong; GIS; MCA; RM
Abstract
Assessment of flood vulnerability in Thach Han river basin, Quang Tri province

The objective of this study is to map flood vulnerability using Geographic
Information System (GIS) integrated with Multi-Criteria Analysis (MCA), and
Ranking Method (RM). Flood vulnerability map is a useful tool for decision-makers
in indentifying measures to eliminate the impacts of flood. In this study, the research
objects are natural factors causing flooding in the catchment such as soil type,
rainfall, land use, basin size, and slope. The study was conducted in Thach Han
River Basin of Quang Tri Province. Flood vulnerability assessment is based on two
phases. Firstly, the effective factors causing flooding are identified. Secondly, the
MCA approach in GIS environment is used to map the vulnerability. The results of
the analysis show that Da Krong District is vulnerable to floods the most followed
by Huong Hoa District. Other districts including Cam Lo, Quang Tri, Dong Ha,
Trieu Phong, Da Krong, and Hai Lang are less suffered from flood.

Keywords: Thach Han River Basin; Flood; Vulnerability; GIS; MCA; RM

1. Gioi thiéu

Rui ro va tinh d& bi tén thuong do 1
lut dang gia tang do su thay d01 vé luong
mua, tan suit ting cac bién cb cuc doan,

trén cac yéu td co tac dong dén tinh ton
thwong do 1ii lut nhu vé kinh té - xa hoi
hay céc diéu kién ty nhién. Theo nhu [4]
ban db tinh d& bi ton thwong cung cip

thay d6i str dung dét va ting cac khu vuc
d& bi ngap lut do su phat trién kinh té
xa hoi [3]. C6 nhiéu phuong phap khéc
nhau dé dinh lugng tinh d& bi ton thuong
do 1ii lut, cac phuong phap nay déu dya
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nhiing thong tin c¢6 thé 1am giam cac tac
dong tham hoa thong qua viéc quan ly
viéc sir dung dat bén vimg va y thirc vé
bao vé méi trudng. Céc ban d6 d& bi ton
thwong s& cho phép ho quyét dinh céac
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bién phap giam thiéu ngin ngira hoic
giam ton that vé cudc sdng, thuong tich
va moi truong trude mot tham hoa xay
ra. Mot nhém rui ro lién nganh xem xét
noi giam nhe cac bién phap can duoc
thuc hién trude, vi dy, mot tran lut xdy ra.
Phuong phap phan tich da ti€u
chuan (Multi-Criteria Analysis - MCA)
cung cip mot khuon khd cho phép xac
dinh cac yéu t6 khac nhau ciia mot van
dé ra quyét dinh phirc tap, t6 chirc cac
yéu t6 thanh mot cau trac phan cip va
nghién ciru mdi quan hé giita cac yéu
td do. Trong MCA, cac muyc tiéu dugc
cu thé hoa va phu hop voi cic thude
tinh hay chi s6 da dugc xac dinh. Céac
chi s duge xac duoc dua trén phan tich
dinh luong (thong qua cho diém, xép
hang va do luong) nhiéu loai hinh va
ti€u chi khac nhau. Trong phuong phap
xép hang (Ranking Method - RM), moi
yéu t/ tiéu chi dang duoc xem xét duoc
xép hang theo thir tr uu tién cta nguoi
quyét dinh. Phuong phap phan tich da
tiéu chuan va GIS da dugc ap dung &
mot s6 nghién ciru danh gia vé tinh dé
bi ton thuong, rui ro do 1i lut nhu tac
gia [10] thuc hién & cac khu vuc & Thd
Nhi Ky, [9] thuc hién & luu vyc song &
Nigeria, [6] thuc hién danh gia tinh dé
ton thuong do i tai luu vuc song Bodva,
Slovakia. Tai Viét Nam, viéc ung dung
GIS va phuong phap phan tich da tiéu
chuan dugc ap dung trong nhiéu linh
vuc nhu quan 1y dat dai [8], mdi truong
[5], quan 1y tai nguyén nudce [7],... Tuy
nhién Ung dung cua né trong linh vuc
quan 1y rii ro thién tai con rat han ché.
Hién tuong lii lut phan 16n gan lién
v&1 mua 16n va sy phan héa dia hinh cia
cac luu vyc. Chung phu thudc vao di¢n
tich cua luu vuc, hinh thai cua luu vuc,
mat d§ cua dong chdy trong tung luu
vuce, d6 cao va do ddc dia hinh, do day
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va tinh chat cia tang dat cung véi 16p
vo phong hoa, tinh trang 16p phu thuc
vat, hién trang khai thac va sir dung tai
nguyén trén luu vyc.

Luu vuc song Thach Han nam trong
pham vi tir 16018 dén 16054 vi d6 Béc
va 106036 dén 107018 kinh d6 Pong,
thudc tinh Quang Tri, phia Bic giap
v6i luu vuc song Bén Hai, phia Nam
giap véi luu vue song O Lau, phia Tay
la bién gidi Viét - Lao va phia Pong la
Bién Pong, véi dién tich 1a 2.660 km”2,
chiém 56 % dién tich toan tinh Quang
Tri [3]. Quang Tri ndi chung va luu vuc
song Thach Han néi riéng ndm trong
vung mua twong doi 1on ctia nudc ta. Do
cau tao ctia ddy Truong Son, dia hinh
Quang Trj thap dan tir Tay sang Pong.
Do ¢6 d6 dbc 16n va hé théng song ngin
nén 1l x4y ra nhanh va ac li¢t, két hop
v6i nhitng trdn mua 16n nhitng no1 co
tham phu thyc vat va két cdu dat da yéu
c6 thé gy ra 1a quét [1].

LU VUC SONG THACH HAN

Hinh 1: Bin d6 lwu vwe séng Thach Han
- Tinh Quadng Tri
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2. Dir liéu va phwong phap
nghién ciru

Budc dau tién trong viéc danh gia
tinh dé bi t6n thuong do 1ii Iyt 1a xac dinh
cac yéu t6 anh huong dén i lut trén co
s¢ phan tich cac nghién ctru hién co6 va
hiéu biét. Nghién ctru ndy st dung bo cac
yéu td lién quan chu yéu dén thuy vin
va dic diém dia Iy cua khu vyc nghién
ctru dé c6 thé do luong va dang gia. Céac
yéu td dugce sir dung trong nghién ctru 1a:
Luong mua; Do dbc luu vuc; St dung
dat; Loai dat; Luu vuc sOng.

Lwong mwa: Sy phan bd khong
gian cua cuong do0 mua da dugc thuc
hién xem xét trén viéc phan bd cac tram
trong khu vuc nghién ctru. C6 tinh thiét
lap tuong ddi cua cac tram nay, nghién
ctru st dung phuong phéap noi suy spline.

Dé déc lwu viee: DO dbe luu vyc 1a
mot yéu t chinh trong viée xac dinh van
téc muwa. Ban d6 do doc trong nghién ciru
nay duoc chuan bi & cap phan trim bang
cach str dung DEM cuia khu vuc nghién
clru.

Sir dung dét: Dir liéu sir dung dat
dugc st dung tir Globcover va dugc xu
li qua Land Use/Soils/Slope Definition
bang cong cu Phan tich don vi thiy vin
“HRU Analysis” (Hydrologic Response
Unit - HRU) trong ArcSWAT

Logi dit: Loai dét ciing dugc xu
li qua Land Use/Soils/Slope Definition
trong cong cu “HRU Analysis” bang
ArcSWAT

Luwu vue song: Khu vuc luu vuc
song chia thanh cac tiéu luu vuce va kich
thudc cia ching sau do duoc xac dinh
trong ArcGIS.

Xac dinh cac
van de

v

Céc yéu to gay lii lut

Rt

DEM Str dung dét

Luong mua

Loai dét Dién tich Iuu vuc

A 4 A 4

A 4

A 4 A 4

Ban d6 do doc Ban do
co ban str dung dat

Bin dd
lugng mua ngay

Ban d6 Bén d6 luu
loai dat vuc song

A

Phuong phap xép hang (RM)

v

GIS

v

Bén d0 tinh d& tén
thuong do 1ii

Hinh 2: So d6 xdy dung ban do ddnh gid tinh dé ton thwong do lii

Pé tao ra gia tri tiéu chuin cho mdi
don vi danh gia, mdi yéu té duogc tinh
trong sb theo ¥ nghia wéc lwong gy ra
It lut. Viéc xép hang duoc ap dung cho
cac yéu td nay, thir nhét 1a yéu té quan
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trong nhat va th 5 1a yéu té it quan
trong nhét: 1- Luong mua; 2- Do dbe
luu vuc; 3- Str dung dét; 4 - Loai dat; 5 -
Kich thuc lvu vuc (Luu vuc). Muc dich
cta trong sb yéu t6 1a thé hién tam quan
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trong cua ting yéu t6 lién quan dén cac
yéu td khac. Yéu té quan trong hon c6
trong luong 16n hon trong danh gia tong
thé [10].

Céc 10p ctia cac yéu to thuong dugc
dé xuat dya trén kién thuc chuyén mon,
dic diém cua tung khu vuc, luu vuc.
Mdi yéu té dugc chia thanh cac 16p va
trong trudng hop nay mdi yéu té duoc
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chia thanh 5 16p. Cac xép hang nghich
dao dugc ap dung cho cac yéu td nay,
v6i it rai ro nhat xay ra Il = 1, rai ro tiép
theo =2,... va nhiéu i ro nhat = 5. Céc
yéu t6 nay duoc chia 16p theo sé luong
cac yéu t6 sao cho phu hop, sau do st
dung cong cu chong xép theo trong
lwong Weighted overlay dé chong xép
cac 16p dir liéu da dugc phan loai lai.

Bing 1. Bing phén Ip cdc yéu to

Yéuts | Phanlgp | Amauantrong) e . Phén 16p Tam quan trong
cua cac lop cua cac lop
200 - 400 mm 1 Ring 1
400 - 600 mm 2 , Dong ¢o6 va bui cay 2
Luong 160700 mm 3 Su dung 0 6ng nahép 3
mua 1700 - 800 mm 4 Dat trong 4
800 - 900 mm 5 Thé nudc 5
0-5% 1 Cat 1
) 5-15% 2 ) Pat pha cat 2
bodoc | 15-20% 3 Loai dat bat sét mun 3
20 -30 % 4 Sét 4
30-90 % 5 Khac 5
1 - 36 km? 1
36 - 115 km? 2
L vie 157109 ke 3
song 199 - 271 km? 4
271 -317 km? 5
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Hinh 3: Bin @6 DEM lwu v
song Thach Han

Hinh 4: Bén d6 dia hinh luu viee
song Thach Han
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Hinh 5: Bin do luong mwa luu vuc
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Hinh 6: Bin dé phin cip lwong mwa luu

song Thach Han vwe song Thach Han
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Hinh 8: Bin dé phain cip dé déc luu viee
song Thach Han

Hinh 7: Bin dé dé doc luu vuee
song Thach Hin
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Hinh 9: Bin dé sir dung dit lwu vuc
song Thach Han
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Hinh 11: Bin dé logi dit luu vuc
song Thach Hain
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Hinh 10: Béin do phén logi sir dung dit

luu vue song Thach Han
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Hinh 12: Bén do phén logi dit luu viee
song Thach Han
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BAN PO MANG LUGI SONG
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Hinh 13: Bin d6 mang lugi
song Thach Han

Trong phuong phap xep hang
(ranking method - RM), moi yéu td/ tieu
chi dang dugc xem xét duoc x€p hang
theo thir tr uu tién cuia nguoi quyét dinh.
Dé tao ra cac gia tri hé s6 cho tung don
vi danh gia, mdi hé sb dugc tinh theo y
nghia udc tinh gay ra 11 lut.

Phuong thirc tong xép hang duoc
sit dung dé xac dinh chi sé rui ro lﬁ
lut (RI) sau khi gan trong 5O cho moi
yéu td, trong so nay 12 mot chi s6 nhay
cam. Trong s6 chuan héa cho timg yéu
t6 chinh 1a duoc chi dinh va chuan hoa
bang cach sir dung téng xép hang va
duoc tinh nhu :

W=n- rt 1

Trong do:

C,C,C,C,C,lati€u chi

R=

BAN PO PHAN CHIA LUU V Uc HUT\(
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Hinh 14: Bén do phén chia lvu viee
song Thach Han

Trong do:

n 13 sé luong tiéu chi dang duogc
xem xét (k= 1,2,...n)

I 1a vi tri xép hang cua tiéu chi.

MBOi tiéu chi c6 trong sélan- I+
1 va sau doé dugc chuan hoa theo tong
trong s6,d01ay (n - I+ 1). Trong luong
chuén hoa cua tiéu ch1 J dugc tinh [6]:

. on-r +1
T3 (n=r,+1)
Tong trong lwong dé ude tinh rai ro
Il trong khu vuc cu thé bang tong moi
yéu td dugc tinh toan nhu sau:

D(CW,,+C W, +CW, ,+CW, +CH, )

CIWIJ., CZWZJ., C3W3j, C 4W4j, CSWSJ. trong luong chuan héa ctia mdi tiéu chi
Bing 2. Bing dinh gid trong so theo phwong phdp xép hang

Yéu td Xép hang | Trong so (W) Trong s0 chuin héa (W) Trong s0 (%)
Luong mua 1 5 0.333 ’ 33.3
Do dbc 2 4 0.267 26.7
Loai dat 3 3 0.20 20.0
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Sir dyng dét 4 2 0.134 13.4

Luu vuc song 5 1 0.066 6.6
Tong 15 1 100
3. Két qua

Két qua danh gia tinh dé t6n thuong
do i lut ctia khu vuc nghién ctru 1a mdt
thir hang hoac phan loai cac khu vyuc lién
quan dén murc d6 dé bi ton thuong do 1t
lut ciia chung. Cac vung anh huong Id
lut dugc danh gia trong bdn 16p - chip
nhan duoc, vira phai, khong mong mudn
va khong dugc chip nhan.

Ban d6 chong xép cho thay ving bi
chiu ton thuong do 1i va mtc d6 chiu
anh hudng cua vung, duoc tao ra béng
cach st dung phuong phap xép hang

BAN DO DANH GIA TON THUONG DO LU LUT

(2] ta0a0 e o Ty rawmn e o imin
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Hinh 15: Bén do ton thwong lii lut trén
lwu viwee Thach Han, tinh Qudang Tri duwa
trén phuwong phdp xép hang

Viéc danh gia dua trén cac 16p yéu

t6 tir bang 1 va kha ning chip nhan tinh
dé ton thuong do 1ii & bang 3. Néu phan
16p cac yéu td hodc thang do khac nhau,
két qua s& khac nhau. Piéu quan trong

va dugc tao ra ban do trong méi truong
GIS. Mau d6 va vang trén ban dd cho
biét mirc d6 d& bi ton thuong cao hon,
lam tang van dé rui ro 1 lut tang 1én.
Bing 3. Khd ning chdp nhén dé bj ton
thwong lii lut

Xép . £ ~_ | Thang do tinh
hang Kha ning chap nhan dé ton thwong
1 Chap nhan 1-1,75
2 Tam chap nhan 1,75-2.5

3 Khéni moni mudn 2,5-3,25

BAN PO DANH GIA TINH DE B] '.I_O?i THUONG DO LU LUT
LUUVUC SONG THACH HAN TINH QUANG TRI

[ ey s o s reasm
" i rifl . e rl

| CHU GIAL

g - Hii Ling

il M - g i

Hinh 16: Bén do dinh gid tinh dé bj ton
thuwong do li lut gdy ra trén tirng khu vuc
luu vwe song Thach Han, tinh Quang Tri

nhat va myc dich danh gia 1a xac dinh
duogc khu vuc d& bi ton thwong do 14, dé
tr d6 sé 1a co s, hd tro cho cac nha ra
quyét dinh c6 cac bién phap giam thiéu
ton thuong. Hinh 16 cho ta thay & murc
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do dé bi ton thuong do 11 cua cac khu
vuc cu thé trén luu vuc song Thach Han
- tinh Quang Tri. Ban d6 cho thiy Pa
Krong la Vung bi chiu anh huong do 1t
lut 16n nhat va thu:(mg Xuyén néu xay ra
do cac anh hudng vé diéu kién ty nhién,
Hudng Hoa la vung c6 chiu anh huong
caa Iii lut it hon, nhung cling 1a vung dé
xdy ra 1t lut. Cac huyén khac thude luu
vuc song Thach Han nhu Cam Lo, TX.
Quang Tri, TX. Dong Ha, Tri€u Phong,
Hai Lang it chiu ton thuong do i va la
nhitng khu vyec it khi xay ra 1 lut.

4. Két luan va kién nghi

Nghién ctiru néy trinh béy cong viéc
dugc thyc hién ¢ luu vuc song Thach
Han tinh Quang Tri bang cach st dung
cac cong cu GIS va phuong phap phan
tich da tiéu chuan (MCA) - phuong
phap xép hang (RM) dé tao ban dd cac
khu vuc dé bi ton thu:ong Vé co ban ¢6
hai glal doan duoc ap dung trong nghién
ctru nay dé phan tich tinh dé ton thu’(mg
do 1 lut, trude tién 1a xac dinh cac yeu
t6 tién nang tu nhién gay ra 10 lut va
thtr hai 1a &p dung phuong phap MCA -
phuong phap xép hang (RM) trong moi
treong GIS dé danh gia tinh dé bi ton
thu:(mg cua luu vuec. Két qua cia nghién
ctru cho thay khu vuc huyén Da Krong la
khu vuc dé chiu ton thuong do 1ii Iut tiép
sau do6 l1a huyén Hudéng Hoa,cac huyén
con lai nhu Cam Lo, TX. Quang Tri,
TX. bong Ha, Tri¢u Phong, Da Krong,
Hai Lang it chiu ton thuong do liL.

Xac dinh khu vuc dé bi tén thu’ong
do 1ii 1a can thiét cho cong tac quan ly
canh bao, dy bao 1l lut va tir d6 c6 cac
bi¢n phap kiém soat va giam nhe thién tai.
Vi phuong phép tinh dén mot sO dleu kién
cua luu vuc, két qua co thé la thye té cho
dleu kién nay. Khi ma dac diém thay doi,
ket qua s€ hién thi cac két qua khac nhau.
Yéu té chu quan trong trong so trong
lu:ong va gia tri cua cac yeu t6, chi tiéu
¢6 thé dugc thay do6i theo dac dlem khu
vure nghién ctru va v kién cua cac chuyen
gia. Nghién ctru nay cho thay kha nang str
dung phu:ong phap MCA két hop GIS dé
danh gia tinh d¢€ ton thuong do 11 lut.
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