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SU DUNG ANH VE TINH RADARSAT (SAR) VA GIS
TRONG NGHIEN CUU NGAP LUT DONG BANG
HUE - QUANG TRI

L. MO PAU

Mua 16n va ngap lut x4y ra vao cdc thing cudi
nam 1999 tai cic tinh ven bién mién Trung dd gay
ra nhitng thiét hai rdt nghiém trong vé ngudi va tai
san, Nhiing hau qud cia tran 13 lut lich sir ndy da
dit ra trude cic nha quan Iy, cdc nhd nghién ciru
mot van dé cdp bach 14 tim cac giai phap phong
tranh hitu hiéu thién tai [ lut va giam thiéu nhiing
thiét hai c6 thé xay ra.

Mua lut xay ra trén pham vi rong, noi ¢ nhitng
diéu kién dia hinh rat phirc tap, do do viéc theo doi
dién bién hién tugng 12 lut & mién Trung hét sirc
khé khin, Mot mit, do mang ludi tram quan tric
thua, mat khic do dién bién | xdy ra nhanh trén
dién rong, nén di han ché rdt nhiéu viéc theo déi va
dénh gi4 diing dan tinh hinh 1@ - lut. Hién nay, mot
cong cu theo ddi va nghién clru 1i lut rdt co hiéu qua
duge ing dung & nhiéu nudc phat trién 1a vién tham
siéu cao tdn (goi tit 12 radar) s dung két hop vai
GIS (H¢ thong tin dia 1y). Cong nghé vién tham
radar ra dai, khoeng chi 1a budc tién quan trong
trong nganh vién thim s6, ma con khic phuc duge
nhuge diém cua ddu thu quang hoc khi chup dnh
mat dat trong diéu kién may phu ddy dic & viing
nhi¢t doi nhur thudng thay ¢ lanh thd Viet Nam.

II. KHAI QUAT DIEU KIEN TU NHIEN VA
TINH HINH MUA, LO

1. Pic diém dia hinh dong bing ven bién Hué -
Quang Tri

Cac song ving nghién ciiu ngdn, déc va hdu
nhu khong cé vung trung luu nén nudc mura trén
thuong nguén tap trung chiy nhanh xudng déng
bing trong khoang thai gian khong lau. Gitta dai
dong bdng va ving bién nong ven bd 1a viing ddm
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pha Tam Giang - Cdu Hai dai gdn 70 km va cic bo
cat cao che chin nhu nhitng con dé tu nhién. Vi
vay, trude khi chdy ra bién nudc 1ii bi 1dm cham lai
tai khu vuc ddm pha va ving dong bing thap ven
bién, gy ra ngap lut rdt nghiém trong cac khu vuc
dan cu ndm ven cic con song, cic do thi, cic diém
du lich va cic viing kinh t€ mdi dang phat trién.

2. Tinh hinh mua, li 0 Thua Thién Hué -
Quang Tri

Luong mua tap trung cao vao cic thang cudi
nam. Phin 16n céc trdn mua to, cudng do manh ghi
nhan duge khong chi do bdo, ap thap nhiet doi
(ATND) ma con chiu anh huong cda cic hinh the
thai ti€t dac biet khac nhu hoat dong cua dai hoi tu
nhiét doi (HTND), gid6 mua Dong Bic va trong
nhiéu trudng hop 14 6 hgp cua cic hinh thé thoi
tiet néu trén. Trong gdn bon muoi ndm qua, mua to
v Idi 16n di xdy ra rat nghiém trong & khu vuc ndy,
nhu cic dot mua-li dac biét 16n vao cac nam 1983,
1999. Tran mua - lut ddu thang XI va thang XII-
1999 14 vi du dién hinh clia trudng hop mua rat 16n
do anh hudng lién tiép clia nhiéu dang nhiéu dong
khi tugng 14 : bdo, ATND, gi6 mua Dong Bac va
hoat dong cta dai HTND. Lugng mua tong cong
trong 8 ngdy ddu thang X1/1999 (tir 01 dén 08-XI-
1999) & céc tinh tir Quang Tri t¢i Quang Ngdi déu
vugt qui 1.000 mm, trong d6 lugng mura trong mot
ngdy dém tai thanh phd Hué dat gdn 1.000 mm,
lugng mua lien tuc trong 24 gid ¢ day dat xdp xi
1.400 mm va 1a nhiing tri s6 ky luc & Viét Nam [7].

1II. PHUONG PHAP SU DUNG
1. Tong quan

Két hop Hé thong xtt 1y dnh s6 (xt 1y anh vé
tinh Radarsat SAR) vai GIS trong viéc triét xudt
thong tin va tinh toan i lut (hinh 1).
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BAN DO DA HINH
ty 18
1/50.000 - 1/10.000

TU LIEU
VIEN THAM

TU LIEU THUC DIA
THONG TIN BS TRO |

Pudng
binh dé

Tich hop théng
tin dia hinh

NGi suy

ving ngap lut

Anh Radar

Ban dé hién
frang ngdp Iyt

Xéc dinh dé
cao tuyét déi-

Logi bo sai s

Bdan dé dd cao
muc nudc G

Ban dé do sau
ngdap I, Gng

Tinh todn khéi
lugng nuéc I

Hinh 1. So d6 tom tit cac budc xi 1y thong tin trong nghién ciru ngép lut

Anh SAR sau cic bude xi 1y s& cung c4p chinh
xéc thong tin dién phan bo ving ngap lut (toa do
X.'Y), nhung rat han ché thong tin vé do sau ving
nglp nudc. Hé thong tin dia 1y tro gilp viec mo
phong diéu kién dia hinh khu vuc nghién ciru. Khi
ket hop cd hai cong nghe niy, cho phép cung cép
thong tin phan bo dién ngap lut, d6 cao mat nudc
va tinh toin do sau ngap lut... Trén co sd do, cb thé
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tinh toan cic dién bién 1 da x4y ra trudc do, ké ca
vao thoi diém xudt hien dinh Id.

Nguyén tac tinh d6 sau ngap nudc

Goi dZ(x,y) 12 gid tri do sau ngap nudc (la,
ing) tai mot diém co toa do (x.y), dZ chinh 14 hi¢u

$0 gitta d6 cao muc nudc Hy(x,y) va do cao dia
hinh H(x,y) :



dZ(x.y) = Ha(x,y) - Hy(x.y) 0y,
Tai vi tri ranh giGi ving lut ;
dZ (x,y) = 0
tirc 14 : Ha(x.y) = Hix,y) 2)

Cac gia tri do cao mat nudc tai ranh gidi nay
hoan toan dugc xac dinh khi phl 4nh ving ngap
lén Mo hinh 56 d6 cao dia hinh (Digital Elevation
Model - DEM). Sir dung cac gid tri do cao ngap
nude o nhiéu diém khac nhau trong ving nghién
ctru duoc trigt xudt tir 4nh va DEM, chiing ta ¢ co
S0 noi suy dé khoi phuc dia hinh mat nuée 1a trén
toan khu vuc,

2. Xay dung mé hinh s6'd6 cao dia hinh

Dia hinh bén mat ving ngap lii dugc mo phdng
tréen DEM. Hay néi chinh xac hon DEM Ja phuong
phap mo hinh hod va biéu dién gdn dang dia hinh
bé mit cua viing nghién ctu thong qua mot bé mat
mo phong tir mot hiam & xac dinh trén mot khong
gian lién e boi tap hop cic gia tri do cao Zi.
DEM duge tinh noi suy theo cic phuong phap
khac nhau. C6 hai phuong phap noi suy co ban
thudng duoc sir dung :

a) Noi suy theo mang phan phdi déu hoic theo
mo hinh phan cép,

b) Noi suy theo mang tam giac khong déu.

Trong nghién ciru ngap lut ven bién Quang Tri
- Thira Thien Hué, chiing t6i sir dung thong tin dja
hinh viing nii tir ban d6 dia hinh ty 1& 1/50.000 va
trén phin dong bang tri s6 do cao dia hinh duoc
1dy tir ban,do ty le 1/25.000 va 1/10.000. G day cin

noi t6i kho khan 1on thuong gap phai khi st dung
céc ban d6 nén dia hinh tai khu vuc nghién ciru la

- Tinh khong thong nhat vé he toa do ban dé,

- Do phti clia ban dé ty 1& 16n con qué i rac,

- 86 ligu dia hinh trén ban dé va thuc dja cb
nhi€u sai khac, do bién dong nhanh ciia dja hinh
cic trién song va ving ven bién - clra sOng sau cac
mua 1 ma cic ban dé chua duge cap nhat.

#* Ngudn anh SAR sif dung

Bt dnh SAR do vé tinh Radarsat-1 (Canada)

chup ving ngap lut tir Quang Tri - Thira Thien Hué

to1 thanh ph6 Da Nang, lac 6h43ph ngay 07-XI-
1999, vao thoi diém dinh It di rat nhung muc
nudc li trén dong bang con dang rit cao. Trong
thoi diém thu anh, viing ha luu cic séng Thach

Hin, song O Lau, song Huong, song Bo, sOng Thu
Bon... con chim ngap ning né trong nude 1d. Anh
chup theo ché¢ do Wide-2 ¢6 do phan gidi dnh
Khong gian 1 24 m ; khu vuce phii 4nh rong 150 x
150 km bao g6m tinh Thira Thién - Hué, mot phén
dat thuoc cac tinh Quang Tri, Quang Nam va thanh
pho Pa Ning.

#*Tom tat cac budce xir ly 4nh SAR

Do6i twong nghién ciiu trén dnh SAR 13 khu vue
nude ngdp, (ng trén ving dong bi ang Hué - Quing
Tri. Viing nudc ngdp trén déng bing it chiu anh
huang ciia hign twgng song do gi6 thdi khong manh.
Doi tuong nude duge coi 1a mat phang tuong ddi
déng nhdt va céc tin hiéu radar phan héi theo kiéu
phan xa guong, tuyén tinh véi nhau véi gi4 tri phé
thdp. Anh SAR duoc xir 1y qua cic budc :

- Hiéu chinh do xam,

- Loc anh,

- Nan chinh hinh hoc va loc nhiéu,
- Trigt xuat dién phan bs ngap nuéc.

Trong bude xac dinh vang ngap nude duge xu
ly bing phuong phap tach ngudng [T'Iueshodm;: &
Segmentation) d€ gop ciic d6i tugng 1a "nude” va
“khong nuéc” vao cing gia trj : cic pixel "nudc”
mang gid tri 1 va "khong nudc” mang gia trj 0.

IIl. NHONG KET QUA BUGC PAU

1. Xu Iy danh SAR va xiy dimg DEM ving
Quing Tri - Thira Thién Hué

Trong xtt 1y thong tin dnh va xay dung Mo hinh
$¢ do cao, chung toi dd tién hanh cong viec trén
céc phdn mém ;

- Phdn mém xit Iy dnh : PCI (Canada), Arcview
(Hoa Ky),

- Phan mém xu Iy bdn do -
Maplnfo (Hoa Ky),

- Phan mém GIS (tich hop thong tin) :
(Ha Lan),

- Tinh todn thong ké :

Microstation,
ILWIS

Excel

» Sau khi thong tin viing ngap lut duoc 14y tir dnh
vé tinh Radarsat va tao ra DEM viing dong bing
Hu€ - Quédng Tri, viec xit 1y tich hop thong tin tién
hanh trén phidn mém ILWIS. Nhiém vu dat ra 1a
xac dinh duoc ranh giti ving ngap nudc, tri $6 do
€ao muc nudc va do sdu ngap nudc trén cac khu
vuc vao thoi diém thu nhan dnh vé tinh.
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2. Phan tich cac dir liéu khong gian vé 1i lut tai
Hué'- Quang Tri

Khu vuc déng bang Quéng Tri - Thira Thién
Hué& c6 bé mit dia hinh rat phirc tap bgi cau trac
dia chat - dia mao cic con cat c8. Ngoai ra, hoat
dong nhan tao 1am cho dia hinh cang thém phan
ho4, tao ra cac ving long chao va cic o triing cuc
bo (cic tuyén giao thong dudng sat va duong bo
chia cit b& mat) phan bé trén dinh cac cén cat co,
trén ddi dong bang va ving chan ndi.

Hién tuong ngap 1 va ngap Gng trén dong bang
Qudng Tri - Thira Thien Hué déu do mua Ion va ld
gy ra, nhung khong giong nhau & méi khu vuc :

- Trén cac con cat cao va cic long chdo cuc bo
khong c6 mai lién hé v6i mang thuy van dang hoat
dong, thi ngudn nude mat sinh ra do mua lén trong
nhiéu ngay. Pay 1a dang ang cuc bo, nén it c6 khad
nang tu tiéu thoat nudc.

- Trén khu vuc dia hinh thap & cic trién song,
nude mat do mua lon va i tr cac he thong thuy
van gay ra. O day muc nudc bién dong manh,
nhung c6 khd nang tiéu thoit ra ctra song nhanh
hon.

a) Ban dé phan bé viing ngép lut ngay 7-11-1999

Bdn d6 phan bo vang ngap lut duge thanh lap
trén co so théng tin anh vé tinh Radarsat chup sang
som ngay 07/X1/99. Thong tin ving ngap nudc li
dugce tich khoi phdn dién tich mit nude tu nhién
(hé, a0, song ngoi, ddm pha). Ching toi nhan thay,
mic du vao thoi diém sang ngdy 7/X1/99 dinh li
da rat, mirc nuoe 1 tai tram Kim Long (Hu€) & x4p
xI mirc bé.o‘-d()ng I1, nhung dién ngap lut vin con
qué 16n & hdu hét cic xd ven bién tinh Thira Thién
- Hu€ va phia nam tinh Quéng Tri.

b) Ban dé phan bac dé cao dia hinh

Dia hinh vung nghién ciru dugc xay dung trén
co s0 Mo hinh s6 do cao. Phuong phiap mo6 phong
dia hinh ving nghién ciru tir DEM ddm bdo tinh
phan b6 khong gian lién tuc, mdi diém (pixel) ¢
ving déng bing cac budc noi suy do cao 1a 0,1m
va do dai 1a 20x20 m. V@i cac bude ndi suy nhu
vay, dia hinh cuc bo khong qua nhd, dam Hio
khong bi mat thong tin khi tinh toan trén DEM.

Chung toi di ti€n hanh gop nhom va chia ra céc
bac dia hinh ¢6 do cao khic nhau, dva trén co sd

tdn suat do cao trong tinh thong ké. D6 1a cac bac do
cao: 0, 0,7, 1,5, 2,2, 3,8, 10 va>10,0m (hinh 2).
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Vé tong thé, trén ban dé phan bac dia hinh cho
thdy doéng biang ven bién Hué - Quéng Tri va ving
ddm phéa ndm kep gifta dai dia hinh cao, gém c6
cic ¢bn cat ven bién (cao 10-20 m) va dia hinh
déng béing chan noi phia tay (cao 10-25 m). Pia
hinh ving nghién ctru phan di rat rd ring, cic con
cat co tudi dia chdt va do6 cao khic nhau phan bs
xen k& gilta vung dat thap di lam cho canh quan
khu vuc déng bing Quéang Tri - Thira Thien Hué
kha da dang vé hinh thai cling nhu ciu tric cac
don vi dia mao.

c) Ban d6 phan bg d6 cao muc nudc |d

Muc nudc 1t din tr DEM theo hé do cao cta
ban d6 dia hinh (s6 liéu co sd thanh 1ap DEM). Khi
chéng phu cac thong tin viung ngap nudc lén DEM,
chung ta thu nhan duge cac vang ngap nude ¢6 do
cao rdt khac nhau tir 0,0 dén 11,8 m. Diéu nay Iy
gidi hién tuong Iii, Gng x4y ra trén cac dia hinh cb
do cao rat khac nhau. Ching toi gop nhoém va phan
loai ra ba cdp do cao muc nudc chu yéu sau day :

- Muc nudc thdp hon 2,1 m : ¢6 dién tich phan
bo chil yéu ¢ déng bang ha luu séng Huong - song
Bé. Pay 14 phdn nudc 1d & ha luu cic con song.

- Myc nuoc 2,1 - 3.6 m : c6 dién tich phan bd
chu yéu & cic con cat thuoe dia phan cac huyén
Phong Dién, Quang Dién, Phii Vang va trong
Thanh Noi (thanh pho Hué). Day 1a phin nudc Ung
do mua 16n va lii cao d€ lai. ;

- Muc nuéc c6 do cao 3,6 - 5,6 m : phan bo chl
yéu & cac 6 triing cuc bo ven chan ndi phia tay
huyén Quang Dién va trén luu vuc song O Lau
thuoc dia phan cic huyen Hai Ling (tinh Quang
Tri) va huyén Phong Dién (tinh Thira Thién Hué).

Trong cac khu vuc ngip nudc ghi nhan dugc
trén 4nh vé tinh Radarsat, dang luu ¥ nhat 14 cac
viing ang cuc bo trong cac dia hinh long chéo,
trong d6 c6 Khu vuc Thanh No6i (Hué). Tai cac
ving long chdo, khd nang nudc tu tieu thoat kém
do do cén thiét c6 cic bien phap bom tieu dong luc
hoic cai tao lai hé thong kénh tiéu thoat nude.

d) Ban dé do sau ngap I, ang (hinh 3)

Do sau ngap nudce (AZ) duge tinh nhu sau :

AZ = His - Haahinh 3

Cic gia tri AZ < 0, 12 ving khong ngap nudc.

D€ hién thi va lap ban dé phan loai do sau cic
ving ngdp nudc, ching tdi da gop nhom cac vang
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BAN DO PHAN LOAI BO SAU NGAP NUGC (7H00, 07-11-99)
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XU ly tai Trung t@m Vién thdm va Geomatic (VIGEO), thang 1-2001

Hinh 3. Phan bd do sau ngap nudc trén dong bang Hué - Quang Tri sing ngdy 07-11-1999

e Tai huyén Quang Dién : # Tinh thé tich khéi nuéc ngap
Quang Phudc. I 2 pn) Gy . .
e " (= ¢ . Theé tich khoi nude ngap (V, m”) cua moi khu vue 16n duge tinh
e Tai huyén Huong Tra : xa Huong Toan, Huong Vinh, Hueong Phong. fir il nighn thon i hAnmlie i

xd Quang Tho, Quang An, Quang Thanh,

e Tai huyén Huong Thuy : x Thuy Van.
Tong 6 dién tich ngap lut trong viing nghién citu chi tiét vao thoi diém Vavievievie “
= _‘:m_._'_‘uummn_-jum,ﬂn_. ..... HMTm mm AMV

chup anh 1a 22 623,70 ha.
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Trong d6 : h; - do siu ngap nuéc trung binh
viing i (m), S; - dién tich ngap nude ving i (m’).

Trong trudng hop viing tinh toan trén dnh c6 do
phan gidi duge xé4c dinh (c& pixel), dién tich cac
ving ngdp nudc don vi bang nhau va bing trj s6
kich thude pixel (Syi), cong thire (5) c6 dang :

$;=5=8=.. =Sn=spix 6)
V=S, Zh )

Tri s6 d0 sau h; duge xac dinh va biéu dién trén
ban dé do sau ngap nudc.

Ching toi da tinh thé tich khéi nuéc tng véai
céc do sau ngap lut tir 0,2m dén 2,8 m. Nhan xét
ket qua thu duoc cho chiing ta thdy, phan 16n dien
tich viing ngap nude vao sang ngay 07/X1/1999 c6
do sau tir 1,0m dén 2,0 m.

# So sanh véi s6 liéu quan trac thuc t&

Ching toi da sir dung chubi 6 lieu quan tric
thuy van tai déng bing Hué¢ - Quang Tri goém ba
tram : Kim Long (song Huong), Phit Oc (song BS)
va Thach Han (song Thach Han) trong thoi gian li
1on tir ngay 01 dén 08/11/1999 d€ d6i sanh véi ket
qua tinh toan ; cho thdy, tri s6 do cao muc nudc
tinh toan twong d6i phu hop vai s6 lieu do vao
ngay 07/11/1999 tai d6ng bang ha luu song Huong
- song Bo va song Thach Han (thdi diém vé tinh
Radarsat-1 thu nhan anh SAR).

3. Panh gid uu - nhuoc diém cia phuong phip
va y kién trao doi

Theo ?iéi va nghién ciru tinh trang ngap lut tir
thong tin vé tinh radar 1a cong nghé hién dai rat co
tri€n vong & nudc ta. Tuy nhién, ngudn cung c4p tu
lieu anh phu thudc vao cac hing quan 1y vé tinh
nudc ngoai va nguon tai chinh cta ngudi sit dung.
Vi vay, ching ta cdn c6 mot co quan quan 1y truc
ti€p ciia Nha nudc co dil thim quyén dimg ra dat
hang va cung c4p tu lieu dnh cho cic co sd nghién
clru str dung khi can thiét.

Cong nghe xtr Iy anh ve tinh radar di duogc hinh
thanh tai Viét Nam v6i kha nang ng dung cao
trong nghién clru 1 lut va cic dang thién tai khac.
Phuong phap thuc sur c6 hiéu qua khi st dung ket
hop ca hai cong nghe : vién tham va GIS.

Mot khé khan 16n thuong giap trong cac budc
xir ly thong tin khong gian 14 tu liéu ban d6 nén dija
hinh & nudc ta chua hoan chinh va thigu déng bo.

Ly do khach quan nay doi khi 1a nhitng céan tr& rat
16n trong trién khai cac dé an co sit dung cong
nghe GIS tai Viet Nam. Vi vay, nhitng noi dung
ng dung tuong ty cdn dugc can nhéc toi kha nang
hién ¢6 clia ngudn tai lieu ban d6 nén dia hinh.

Nghién ciu tinh trang ngap lut mién Trung trén
anh veé tinh radar 1a mot vi du ¢6 st dung cong
ngh¢ vién tham va GIS, trong khi ngap lut & Viet
Nam ¢6 nguy co xiy ra cao & nhiéu noi, nhit 1a
trén hai chau thé 16n 12 DB song Hong va DB song
Cuu Long. Nhimng thiét hai vé kinh t€, tinh mang
clia nhan dan & cic chau thé lém ¢6 thé 16n hon
nhi€u 14n so voi cac khu vyc thua dan cu. Vi vay,
dé chti dong gidm thiéu nhitng rii ro do i lut, nén
ching trong cic phuong phép nghién ciru, theo dai
va canh bio cén thiet som dua cong nghé vién
thim anh SAR vio (ng dung. D€ thuc hién duoc
muc tiéu ndy, cdn c6 dinh hudng ddu tr cong nghé
va dao tao chuyén gia sit dung cho cic co quan
chirc nang c6 lién quan.

KET LUAN

1) Do dién bién qua trinh mua - 1 - ting x4y ra
nhanh, trén dién rong tai cic tinh ven bién mién
Trung trong diéu kién cic phuong tien quan tric,
theo doi rat kho khan, thi dnh radar (vién tham sieu
cao tdn) 1 ngudn tu lieu khong gian duy nhat co
th€ cung cép thong tin v& hién trang 1ii tng.

2) Trong nghién ciru 1d lut tir thong tin anh, cdn
stt dung phdi hop He x& ly dnh s6 va GIS (He
thong tin dia ly). Viéc phoi hop cong nghé nay cho
phép cung cdp chinh xic thong tin vé tinh trang
lut, ang trén khu vuc ¢6 dia hinh phic tap, nhu khu
vue mién Trung Viét Nam.

3) Tai khu vuc dong bing Quang Tri - Thira
Thién Hug, do mua rdt 16n vao ddu thang 11/1999,
hién tuong 1d - Gng x4y ra trén cic khu vuc dia
hinh rat da dang, tr déng bing thap t6i cac long
chdo va ngay & dinh cac c6n cat cao.

4) Do sau ngap nudc chll yéu vao thdi diém
chup anh radar ngay 07/X1/99 & khu vuc dong
bing ha luu song Huong - song B3 tir 1,0 dén 2,0 m
va & khu vuce ha Iuu song O Lau tir 2,0 dén 2,5 m
va § cic long chéo sau hon 2,5 m.

5) Hién twong nude ngdp ang trong cic khu
vuc 1ong chao c6 anh hudng rat 16n toi an toan cic
khu dén cu, cong trinh kinh t& - vin hoa va lich str.
Do do6 cin ddu tu cho gidi phip tiéu nudc bing
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phuong phap dong luc (bom) v cai tao lai he
thong kénh, muong, cong tiéu...
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SUMMARY

Using SAR images of Radarsat & GIS in the
study of flooding in Hue - Quang Tri plains

The observation and prediction of flooding in
Vietnam Central Region is rather difficult due to the
complicated geomorphological conditions, fast
flooding occurrence in large areas and the small
number of scattered observation stations. Radar
Imagery is an advanced technology in flooding
observation. The combined utilization of SAR
images and GIS gives effective study and accurate
information about the flooded areas in complicated
geomorphological conditions. The foilowing study
provides the preliminary detailed information about
the flooding occurred in the beginning of November
1999 in Thua Thien Hue and Quang Tri plains, where
the most severe flooding consequences took place.
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