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UNG DUNG TO HQP MO HINH MIKE 11 - MIKE SHE
TRONG MO PHONG VA PANH GIA NGUY CO XOI
NGAM KHU VUC TRUNG TAM HUYEN NAM PONG,
THUA THIEN HUE

Tran Hiru Tuyén', Hoang Hoa Tham', Hoang Ngo Tw Do', Nguyén Viét Hung?, Buii Thing?

Tém tat: Vin toc dong chay la yéu t6 dong liec quyét dinh sw hinh thanh va phdt trién cia hién
trong xoi ngcfm va dan dén sw hinh thanh cdc ho sut & trén mat dat (thém song, mdai de, ...) vao mua
muea 1. Trong nghién civu nay trinh bay viéc sir dung t6 hop mé hinh MIKE 11 — MIKE SHE trong
viéc mé phéng thity lic ciia dong mdt va dong ngam nham xdc dinh vin toc dong chdy nwéc dwdi
dat trong tran lii dai dién nam 2009. Két qua nghién ciru dd mé phong cuong do va sw phan bé ciia
dong chay ngam, xdc dinh dwoc cdc ving cé nguy co cao vé x6i ngam ¢ khu viee trung tam huyén
Nam Déng, tinh Thira Thién Hué. Céc két qua nghién ciru di chimng 16 kha nang g dung 16 hop
mo hinh MIKE 11 va MIKE SHE cho viéc dy bao nguy co sut dat do bién dang tham khu vue bdc

thém ven song, dé dap vao mua muea li.

Tir khoa: Xoi ngam, bién dang tham, MIKE 11- MIKE SHE, Nam Péng

Ban Bién tp nhan bai: 25/08/2018 Ngay phan bién xong: 15/10/2018 Ngay dang bai: 25/11/2018

1. Mé dau

Hién tuong x6i ngﬁm la hién tugng cac hat
nho hon bi 16i cudn qua cac 16 rdng cua déat da
16n hon dudi tac dung co hoc ciia dong thim dan
dén trong dat da hinh thanh cac 16 rdng, khe
rong, gdy sut 1an mat dat dan dén pha huy cong
trinh. Kha ning phat sinh, phat trién nhitng qué
trinh nay phy thudc chu yéu vao diéu kién thuy
dong luc cua dong thAm va tinh chit cua dat, dic
biét 1a thanh phén hat va céu tric cua dat (T6
Xuan Vu, 2002) [5].

Hién nay c6 nhiéu phuong phap danh gia
nguy co xay ra x6i ngdm dua trén viéc xac dinh
gradien gidi han gdy x6i ngdm, chay nhu tinh
toan ly thuyét, thi nghiém trong phong...Tuy
nhién, phuong phap tinh toan 1y thuyét con co
nhitng han ché vi chua xét t6i mot loat yéu tb
thudc vé ban chét cua dat nhu thanh phan, tinh
chat, trang thai cia dit,... Phuong phap thi
nghiém trong phong c¢6 vu diém 1a kha don gian,
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d& thyc hién va it ton kém nhung c6 nhing han
ché vé kich thudc va tinh nguyén trang ctia miu
thi nghiém (Bui Van Truong, 2001) [1]. Phuong
phap thi nghiém hién truong dé xac dinh cac dic
trung bién dang thim nham 13 xac dinh co ché,
hinh thic bién dang thadm trong diéu kién tu
nhién cho két qua kha chinh xéac nhung t6n kém
va khé tng dung rong rai (Bui Van Truong,
2008) [4]. Han ché chung va 16n nhat cua cac
phuong phép trén 1a chi cho & mot ving cu thé,
kho str dung cho vung 16n hon. bé khic phuc,
phuong phéap phan tich da chi tiéu APH danh gia
vai trd quan trong it quan cac yéu td gay x0i
ngam: dia hinh, cu tric dia chit, thanh phan dat
d4, dac diém thuy van va dia chit thuy vin va td
hop cac yéu té trén nén GIS ciing d3 st dung
nhung d6 chinh xac khong 16m.

Trong nhitng ndm gan ddy, viéc tng dung cac
mo hinh thuy lyc trong vi¢c xac dinh van tde
dong ngam, so sanh véi gradian gii han dé xac
dinh ving c6 nguy co xay ra x6i ngdm khu vuc
nén va than dé Nam Pinh cling da dugc sur dung
& nudc ta (Nguyén Vin Tuén,2007). Tuy nhién,
vai tro cua dong chay song va quan hé thuy luc
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d6i voi dong chay ngam, yéu t6 quyét dinh kha
ning gy ra x6i ngdm chwa dugc dé cap trong
bao céo nay. Piéu nay c6 thé 1a do nhiéu nguyén
nhén nhu thiéu s6 liéu dia hinh chi tiét long song,
s6 liéu quan tric thuy van,...

Muc dich ctua nghién ctru cua chung toi: 1)
Két hop gitra mo hinh toan thiy luc trong song
(MIKE 11) va mé hinh nudc dusi dat (MIKE
SHE) trong viéc tinh toan md phong dong chay
ngdm - dong chay mit khu vuc nghién ciru; 2.
Xéc dinh cac ving c6 nguy co cao vé x6i ngam
trén co s so sanh voi gradian té1 han cua céac 16p
dat d4 va van tbc dong ngam. Nghién ctru dién
hinh dugc thuc hién cho tran I thang 10 nam
2009 v&i tan suat khoang 5% 1a thoi diém ma
khu vic ¢6 nguy co xay ra x6i ngam 16n nhét.

2. Phwong phap nghién ctru va tai liéu st
dung

2.1. Tong quan vé khu viee nghién civu

Khu vyc nghién ciru ndm & trung tim huyén
Nam DPong c6 dién tich 1.801ha, c6 dia hinh
dang triing gitra nai, twong d6i bang phing nim
doc theo cac con song Thuong Lo, Thuong
Nhat,.. nim phia Tay nam tinh Thira Thién Hué.

Thudc thugng luu song Huong, dién tich luu
vuc cac song Thugng L9, Thuong Nhat lén dén
582 km? nam trén ving ddi nii c¢6 luong mua
16n, tap trung nén luu lugng dong chay trén song
rt 16n, dic biét vao mua mua I Trong khi ciu
tric dia chat & day chu yéu la cac thanh tao cat,
cudi, soi hon tap dugc phil boi cac san pham bdi
tich, suwon tich voi bé day lén dén 20m, thanh tao
thudc nhom dat roi, khong on dinh, dé bi 16i
cudn, van chuyén di noi khac dudi tac dong cua
dong chay mat va dong chay ngdm, nén khu vuc
dé xay ra hién tuong sut déat do hoat dong x61
ngam.

Pén hién nay, hién tuong sut dat & khu vuc
nghién ctru khong dirng lai & mirc d nguy co ma
da xay ra. Vao mua mua nam 2015, hé sut voi
duong kinh 1én dén 4,8m di xay ra tai xa Huong
Loc, huyén Nam Dong. Theo két qua khdo sat
clia S¢ Tai nguyén Moi truongThira Thién Hué
va Truong Pai hoc Khoa hoc, Pai hoc Hué, hién
tuong xay ra trong tram tich sét pha mau xam
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vang, ngudn gdc séng 1i. Theo thong tin ma chit
nha cung cép, hé sut xuét hién vao ban dém vao
khoang thang 10 nam 2015 chi sau mdt tran mua
16n. Khong c6 thiét hai vé ngudi, nhung hd sut
xudt hién ngay trong khu dan cu, canh nha dan
da tao nén tam ly bat an trong xa hoi va bao hi¢u
nguy co sut d4t da thanh hién thuc. Theo nhan
dinh ban dau, hién tugng sut dét xay ra do nhiéu
nguyén nhan c¢6 quan hé mat thiét véi nhau, lién
quan truc tiép dén trim tich Pé tir (thanh phan
thach hoc, chi tiéu co 1y, dic diém phan bd) va
nudc dudi dat, lién quan truc tiép dén qua trinh
x6i ngdm. Tuy nhién, pham vi va nguy co hinh
thanh va phat trién hién tugng sut dat, tac dong
dén do 6n dinh khu vuc, cudc séng nguoi dan. ..
van chua tra 101 dugc.

2.2. Gioi thiéu mé hinh MIKE SHE va
MIKE 11

MIKE SHE la mot mo hinh dong chay nudc
dudi dit co kha ning mé phong theo ting sy
kién cu thé hoac lién tuc, trong moi quy mo, va
c6 thé lién két voi MIKE 11 dé mé phong mdi
quan h¢ gitra dong chay mat va dong chay nudc
dudi dat trén cing mot luu vuc (DHI, 2004). Mo
hinh MIKE SHE bao gdm hai modun chinh:
Chat luong nude (WQ) va Thuy dong luc (WM).
Modun thuy dong lyc dugc st dung cho nghién
ctru nay bao gdbm nhiéu modun phu: thoat nudc
bdc hoi (ET), dong chay nudce trong dit (SWM),
dong chay trén mat (OF), dong chay kénh (CF),
dong chay nude dudi dat (GWF) (DHI 2004). Vi
MIKE SHE la mdt md hinh véat 1y, cdic modun
no6i trén dya trén cac dinh luat vat Iy vé bao toan
khdi lugng, dong luong va nang luong. Mo hinh
thoat hoi nudc dugce tinh toan bang cach sir dung
cac phuong phap Kristensen va Jensen. Dong
chay kénh duoc xtr 1y bang phwong trinh song
Saint- Venant mot chiéu (1-D) va dong chay mat
duoc xir 1i bang hai phuong trinh song Saint-
Venant hai chiéu (2-D). Nugc tham thdu vao
ving khong bdo hoa co thé dugc md phong bang
dong chay Richard mét chiéu hodc dong chay
trong lyc. Ving bdo hoa trong dat dwgc mo
phong st dung phuong trinh Boussinesq ba
chiéu, str dung cac phuong phép sai phan hitu
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han dé giai cac phuong trinh vi phan thanh phan
(PDE's). Mot s6 phan nho cua MIKE SHE dugc
dwa trén két qua thuc nghiém (DHI, 2004).

MIKE 11 Ia m6 hinh dong lyc mot chiéu
dugc sir dung nham phan tich chi tiét, thiét ké,
quéan 1y va van hanh cho song hay hé thong kénh
dan don gian hay phirc tap. Modun thily dong luc
(HD) 1a mot phan trong tim ctia hé thong mo
hinh MIKE 11 va hinh thanh co s& cho cac
modun khac: dy bao 1ii, tai khuyéch tan, chat
luong nudce va van chuyén bun cat. Modun HD
giai cac phuong trinh tong hop theo phuong
dung dé dam bao tinh lién tuc va bao toan dong
lugng, nghia la gidi hé phuong trinh Saint-
Venant.

Trong nghién ciru nay dé danh gia dinh lugng
vai tro to hop ctia nuéc mat (thiy van) va nude
dudi dat (dia chat thuy vin) trong viéc hinh
thanh hién tuong x6i ngdm, mo hinh sé6 MIKE
SHE két hop véi MIKE 11 dugce su dung cho
phép giai chinh xac bai toan phan bd van tdc
dong chay trong cac tran 1i. Uu diém cia mo
hinh cho phép mé phong van dong dong ngam
rat thuan tién va chinh xac ¢ nhitng noi c6 diéu
kién dia chit va ché do thuy vin bién d6i phurc
tap nhu ¢ khu vuc phan luu cia song, ¢ nhirng
doan song cong,... cho phép xac dinh truong
phan bé, bién d6i ap luc tham theo khong gian va
thoi gian, dac biét xac dinh mbi quan hé thuy luc
hét stic chit ché giita nudc dudi dat va dong chay
mat trén song.

2.3. Cac tai liéu da sw dung

Mo hinh duoc xay dung trén co s¢ tong hop
cac loai tai liéu va s6 liéu sau:

- Ban d6 dia hinh khu vuc, c4c tai liéu do v&
45 cat ngang cac song Thuong Nhat, Thugng
Lo;

- Tai liéu vé khao sat dia chét, dia chét thuy
van khu vue: cac 16p dat da, tinh tham, ...

- S6 liéu quan trac luong mua, myuc nudc va
luu luong tai tram khi tuong Nam Dong va tram
thuy van Thuong Nhat trong tran 14 nam 2009.

- Ban dd hién trang st dung dat, ban @6 dat
khu vyc nghién cuu.

- Tham khao tai liéu dy 4n “Quan 1y tong hop
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1 Iyt song Huong” do JAICA thuc hién (2013).

3. Noi dung nghién ctiru

3.1. Thiét lap mé hinh va théng sé ciia mo
hinh.

Xay dung ludi tinh.

Dit liéu s6 d6 cao (DEM) cho cac dau vao mo
hinh dugc tao ra tir ban d6 dia hinh sé 1:10.000
(Hinh 1). Kich thudc ludi dé chay mé hinh da
duogc thiét 1ap 14 5 x 5 m dé thoa hiép do chinh
xac mo phdong va cac dac tinh vat Iy va van dong
dong ngam cua nudc dudi dat ciing nhu nuée
mat.

Hinh 1. Lwoi ciia mo hinh MIKE SHE
Dit liéu 13 tiéu luu vyc cua song Thuong
Nhat, Thuong Lo va Khe Tre dugc st dung trong
md hinh MIKE NAM duoc triét xuét tir ban do
cac tiéu luu vuc song Huong do JAICA xay
dung (Hinh 2).
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Hinh 2. Ban do céc tiéu luu vuc.
Céc thong sb 13 tiéu luu vuc duoc thé hién
bang 1.
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Bang 1. Théng s6 cdc tiéu luu viee khu viee

Luu F Thudc Loai luu
vuc (ha) song vuc
80 3.323 Ta Trach Khu gitra
100  3.399 Thuong Nhat Thuong luu
101 8.529 Thuong Nhat Thuong luu
99 2.909 Thuong Nhat Thuong luu
97 897 Thuong Nhat  Thuong lvu
98 1.446  Thuong Nhat Thuong luu
89 2.511 Thuong Nhat  Khu gifra
95 10.812  Thuong Lo Thuong lvu
96 4.029 Thuong Lo Thuong luu
94 3.866 Thuong Lo Khu gitra
91 919 Thuong Lo Khu gitra
86 4.227 Khe Tre Thuong luu
102 2.503 Thuong Nhat Thuong Iuu

Mang lu6i séng trong mo hinh MIKE 11 gdm
cac nhanh Thuong Nhat, Thuong L§, Khe Tre.
Céc mat cat va vi tri bién duoc thé hién & hinh 3.

Hinh 3. So' d6 mang séng, bién va mdt cdt

Dit liéu dja chit va cac tﬁng chira nudc.

Déi nude ngdm ¢ khu vuc nghién ctru ¢6 03
tang chira va 01 16p cach nudc. Lép 1 1a tang
chira nude Holocen ¢6 ngudn goc song aQ (gdm
aQ22-3, aQ21-2) phan b trén bii bdi va bac
thém song. L6p 2 14 16p tang chira nude Holocen
ngudn goc hdn hop song it apQ21-2, phan bd
khong lién tuc. Lop 3 1a ting chira nudc tram tich
hdn hop suon tan tich edQ. Lép 4 1a tang da goc
xem la cach nude. Hé s6 tham va hé s6 nha nuée
thé hién & Bang 2.

Bdng 2. Céc théng sé ciia tang chira nuéce

Lop dia Kx Kz  Hsnha Hstrir
chét (m/s) (cm/s) nudc  nuodc
Lépl  5x10° 2x10° 0,32 3x10™
Lép2  2x10° 5x10° 0,53  2x10*
Lép3  1x10° 2x10° 0,25 9x10™
Lép4  2x107 2x107 0,12  6x10°
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Theo chiéu thang dimg, trong md hinh mé ta
hai loai déi: Béi khong bao hoa (doi thong khi)
va d6i bio hoa nude (d6i nude ngam).

Trong ddéi khong bao hoa. Trong diéu kién
mua 18, chiéu day trung binh cta d6i khong bio
hoa tir 0,5m dén 3,0m thay doi tuy theo dg cao
khu virc. M6t trong nhimg thong s6 quan trong
1a kha nang giit 4m ctia dat trong doi khong bao
hoa. Gia tri nay duoc xac dinh qua thi nghiém do
am tu nhién, d6 giit am va d6 am khi bao hoa ctia
cac 16p trén mat theo tai liéu khao sat dia chét
cong trinh.

Trong doi bao hoa. O dd sau cua mit nudc
khoang 50m trong luu vue nghién ctru luu luong
co s da dong gop rét it cho dong chay, do dé
ranh gi6i dudi ciia ddi bio hoa nim & do sau nay.
Trong diéu kién khé khan vé mat sb liéu, chung
t6i cho rang su phan bd cac tham sb cua tang
chtra nude nhu hé sé tham ngang (Kx), hé sd
thdm thang ding (Kz), hé s6 nha nudc, hé sd trir
nude ddng nhit trén toan luu vuc.

Str dung dat va dat. Do do, dit liéu vé st dung
dat va dat duoc diéu tra nam 2004 (dit liéu dat) va
2015 (dir li¢u su dung dét) da dugc su dung trong
mo hinh dong chay mat va dong chay trong ddi
khong bao hoa. Phan tich so bg trudc khi hi¢u
chuén m6 hinh va so sanh véi di 1iéu mé hinh da
¢6 trén luu vuce ndy cho thiy khong co su khac
biét 16n vé gia tri ciia cac thong sb trong khu vue
s0 v6i 86 lidu cac dé tai dy an co trude. Do do, gia
tri tham s6 ctia m6 hinh trong du an JAICA duoc
duogc su dung dé tinh toan thuc té.

Dong chay tran va qua kénh dan. Loai dong
chay duoc chi phdi boi dong chay bé mét va dong
chay ngdm. Tham sb ctia Manning s6 (M) da
dugc tim thay 1a nhay cam cho md phong, duoc
tu dong hi¢u chuén trong mo6 hinh MIKE SHE va
MIKE 11. Myc nudc tai song nhanh dugc mo
phong dong bang khép ndi gitra MIKE SHE va
MIKE 11. Hé s6 Manning ban déu (M) cho tit ca
cac song da dugc thiét 1ap 1a 25m1/3/ s va hé sd
thoat qua song dan dugc dit 1a 1e-006 / s.

3.2. Piéu kién bién ciia mé hinh

Luong mua, luong bde hoi. Luong mua trén
tat ca cac luu vue duoc léy theo sb liéu quan tric
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cua Tram khi tugng Nam Dong trong tran 1t nam
2009 (Hinh 4). Luong béc hoi trong thoi gian nay
qua bé so v6i luong mua nén duoc xem 14 bang
0.

|

Hinh 4. Lwong muwa quan trdc tai Thuwong Nhdt

Dong chay mat. Tai cac bién thugng luu (Khe
Tre, Thugng Nhat, Thuong L) va cac bién nhap
luu khu gitta dugc tinh toan tr mé hinh MIKE
NAM. Tai bién ha lvu, muc nudc duge mo hinh
xac lap tr quan h¢ Q-H cua dong chay.

Dong chay ngam. Tai khu vuc long séng,
song cit vao cac tang chira nudc, co quan hé
thuy lyc truc tiép véi nude ngdm nén duoc dit 1a
bién loai III (bié€n song “River”). Bién nay duogc
xac 1ap trén co s¢ quan h¢ tuong tac gitra nudc
song véi nudc ngam va duoc xéac lap theo dién
bién muc nudc trén séng theo két qua két ndi
gitta MIKE 11 va MIKE SHE. Piéu kién bién
phia Bic, phia Nam, phia Tay va phia Pong cta
khu vuc gia thiét 1a khong c6 trao d6i dong
ngam.

3.3. Piéu ki¢n ban ddu ciia mé hinh

S6 lidu muc nude va luu lugng trung binh
trong thang 09 nam 2009 tai tram Thuy van
Thuong Nhét 13 diéu kién ban ddu cho mé hinh
MIKE 11. Béi v6i md hinh MIKE SHE, céc gia
tri ban ddu cho mot vai bién trang thai nhu do
am cua dat va muc nude ngdm anh huong rat 16n
dén két qua, dic biét 1a d& mo phong trong va
sau cac tran mua lon nhung rat kho xac dinh.
Chung t61 4p dung tién ich "lam néng" dugc
cung cap boi MIKE SHE dé tao ra cac diéu kién
ban dau trudc khi mé phong tran 1i 2009 bing
cach mo6 phdong qua trinh mua - dong chay trong
5 ngay béng lugng mua trung binh vao mua mua
o khu vuec.
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3.4. Thoi gian va bwoc thoi gian mé phong

Thoi gian mo6 phong la tran 1 nam 2009, tur
19h ngay 27/09 dén 19h ngay 05/10/2009.

MIKE SHE c6 sy linh dong trong viéc st
dung cac budc thoi gian moé phong trong cac
thanh phén thuy vin khac nhau va dic tinh dong
chay. D6 v6i mé hinh quy mé s kién (chiang han
trong tran 1, cuong do mua va muc nudc thay
d6i rat nhanh), budc thoi gian tdi da duoc cho
cho viing bio hoa Ia 1 gio nhdm ting mirc d6 chi
tiét luu lugng trong d6i bao hoa, cac budc thoi
gian t6i da cho cac thanh phan khac (vi du: dong
chay trén mat, luu luong déi khong bao hoa,..)
dugc xac dinh 1a 2 gio. Pé dam bao 6n dinh cho
mo hinh tinh, budc thoi gian cho MIKE 11 la
0,25 gio.

3.5. Thong ké, ddnh gid mé hinh

Trong nghién ciru nay, ba chi s6 NASH,
PBIAS va RSR dugc st dung dé so sanh, danh
gia chit lugng duong qua trinh tinh toan tir mo
hinh va thuc do. C4c chi s NSE, PBIAS va RSR
duogc tinh toan theo cac cong thuc (1,2,3). Tiéu
chi danh gia cac chi tiéu nay duoc thé hién trong
bang 1.

NASH =1 Z‘ (Yin _Yld )2 1
Z(Yild_Yld) ( )
N d Nt
PBIAS — Zil(YZ‘:N :::d )Xl 00 2
i=1 i
Zn:(Yin _ Yitd )2
RSR ==

— &)
(Sve-)

i=1

Trong d6 Yitt 1a gid tri mo6 phong thir i ciia thanh
phén dugc danh gia; Yitd la gia tri thuc do thur i
cua thanh phﬁn duogc danh gia; YTB la gia tri
trung binh thyc do; n la téng sb céc gia tri thuc
do.
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Bdng 1. Tiéu chi danh gia chat lwong chi sé

Loai RSR NASH PBIAS
Rat tdt 0+05 0,75+1,0 <=10

Tt 0,5+0,6 0,65+0,75 £10++15

Pat 0,6+0,7 0,5+0,65 =+15++25
Khoéng dat >0,7 <0,5 >+25

Dua trén nguén s6 liéu diéu tra do dac, mo
hinh thuy lyc da dugc higu chinh cho 6 lidu thuc
do trong tran 1 nam 2009 tai tram thuy ban
Thuong Nhat. Két qua hiéu chinh duong qua
trinh muc nudce tinh toan va thuc do da chi ra su
tuong dong cao vé két qua md phong va thuyc tién
(Hinh 5) véi chi s6 NASH dat 0,78 (rét tot), RSR
bang 0,38 (rat tot) va PBIAS la 6,8%. Nhitng gia
tri nay duoc coi 1a kha cao cho mé phdong sy kién
tran 18. Hau hét cac hé s6 twong quan déu duoc
chép nhan vai mirec d§ cuc doan ctia su kién 1t ¢
tan suat khoang 5%. Nhu vay, cac két qua xac
nhan cho thdy m hinh nay c6 thé mé phong cac
qué trinh thuy van mac du myc nudc trudc va
sau tran 1ii nho hon so véi s6 liéu quan tric.

il L] i Lrle
— A ] e e |

Hinh 5. So sanh gid tri mé phong va quan trdc

dwong myc nuoc tai tram Thiwong Nhdt sau hiéu

chinh mo hinh

4. Két qua nghién ctru

4.1. Két qua ciia moé phong

- Myc nudc trong déi khong bao hoa (Hinh
6).
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7h ngay 28/09/2009

7h ngay 29/09/2009
Hinh 6. Cao do muc nuoc o doi thong khi

7h ngay 4/10/2009

- Cao d¢ nudc ngém doi bao hoa (Hinh 7).

7h ngay 29/09/2009  7h ngay 4/10/2009
Hinh 7. Cao dé miec mirde ngam trong doi bio
hoa
- Luu luong dong ngam d6i bao hoa nudc

(Hinh 8).

iti bl eiaieidi

1h ngay 29/09/2009
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3h ngay 30/09/2009
21h ngay 30/09/2009

21h ngay 4/10/2009
Hinh 8. Luu lwong dong ngam trdn lii 2009

Két qué mé phong cho thiy, khu vuc van toc
dong ngam 16n nhat thuong tring VO’1 su phan b
cac thanh tao trAm tich bo roi ¢ ngudn goc song
1. Mtrc d§ va pham vi anh hudng ctia dong chay
ngam thay doi rat nhanh theo thoi gian trong tran
1ii. Phan tich loat ban do nay cho thay, ving dat
sat bo song, ap luc tham gia ting manh, ciing pha
v6i nude 1, mie dd nguy hiém gay ra x6i ngam
rat cao. Dac biét nhitng khu vuc bo canh khuc
ubn cua séng, van toc dong ngam kha 16n, giy ap
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luc thidm rét lon.

4.2. Pdnh gid nguy co xdy ra x6i ngam khu
vie nghién ciru

Nhu vy, van toc dong chay ngam quyét dinh
kha ning gay ra bién dang thim. Bang phan cap
nguy co xay ra x6i ngam d6i voi yéu td thiy van
va dia chat thity vin theo luu luong dong ngam
duoc xac dinh theo bang 2.

Bdng 2. Phén cdp nguy co sut ddt véi yéu to
thity van va dia chat thiy vin

Luu luong dong nggm m’/s  Cip nguy co
<0,007 Thap
0,007 - 0,015 Trung binh
>0,015 Cao

Dua trén tiéu chi bang 2 va két qua mo
phong luu lugng dong ngdm 16n nhat, da thanh
1ap ban d6 danh gia nguy co sut dat d6i véi khu
vuc nghién ctru (Hinh 9).

Hinh 9. Ban do ddnh gid nguy co sut dit

Trén khu vyc nghién ctu, cac vung c6 nguy
co sut dat khoang 1.022,5ha, chiém 15,3% dién
tich ty nhién khu vuc, trong d6 vung nguy co
thap 1a 618,5ha (9,26%), trung binh 322,3ha
(4,89%) va cao 1a 81,7ha (1,19%). Khu vuc c6
nguy co sut dat phan b doc theo cac thung ling
song Khe Tre, song Thuong L9, it hon & song
Thuong Nhat va Ta Trach thudc dia ban cac xa,
thi trdn Thugong Loc, Khe Tre, Huong Phu,
Huong Loc. Cac xa Huong Son, Thugng Nhat
thi dién tich c6 nguy co sut dat 1a khong dang ké.

Thi tran Khe Tre 1a mot trong nhirng khu vuc
¢ nguy co sut dit kha 16n véi dién tich 1én dén
196,4ha, trong d6 vung nguy co cao la 15,9ha,
trung binh 48,2ha. Phan 16n cac ving c6 nguy co
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cao phan bd thanh vét dai canh bo song thudc bo
trai nga ba song nhanh con va hgp luu ctua song
Khe Tre va song Thuong Lo thudc thon 3 va mot
phan thon 2. Tuong ty ving ¢6 nguy co trung
binh va thap nam trén thung ling song Khe Tre,
lién ké v&i viing nguy co cao.

Khu vyc x3 Huong Phu, phan thuong lwu cia
song cling 1a mdt trong nhiing dia phuong cao
vé sut dat voi dién tich ving co nguy co cao
13,2ha, trung binh 81,6ha va thap la 126,1ha.
Tuong tu nhu Khe Tre, khu vuc c6 nguy co cao,
trung binh phan bd ¢ phan triing thip giita hai
nhanh song thudc dia phan thon 1 xa Hoeong Phu.

X3 Huong Son nam & bo trai song Thuong
Nhat, song Ta Trach c6 dién tich ving c6 nguy
co sut dat khong 16n khoang 40,9ha, trong do
ving ¢6 nguy co cao chi chiém 1,8 ha, trung binh
7,2ha va thap 31,9ha. Viing c6 nguy co cao phan
bd trén cac bii bdi bo trai canh khic udn song
dudi dang ba chom nho thude ban Ka Déang, Ba
Mot, La Hia.

Khu vuc xa Huong Loc 1a mot khu vuc sut
dat rat 16n, voi dién tich viing c6 nguy co 1én dén
159,4ha, trong d6 vung nguy co cao 13,7ha,
trung binh 54,4ha va thap 1a 91,3ha. Vung co
nguy co cao phan b dai hep sat bo phai ciia song
Thuong Loc ¢ hai khu vuc thude thon 1 va thon
2 cua xa Huong Loc. Vung cd nguy co trung
binh chu yéu tap trung thén 2 va mot phan thong
dué6i dang dai hep kéo dai khong lién k& vai
vung cd nguy co cao.

Huong Hoa 1a mot trong nhitng xa c6 dién
tich khu vuc c6 nguy co sut dat 1én nhat nhung
cha yéu 1a ving nguy co thip. Trong dién tich
283,3ha c6 nguy co sut dt thi ving c6 nguy co
cao 14,8ha, trung binh Ia 58,2ha. Vung c6 nguy
co cao phan bd & bac thém bén trai ngi ba song
Thuong Lo va Khe Tre thudc dia phan thon Tién
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Phong va hai ving nho thudc thoén Thing Loi.
Ving nguy co trung binh nim thén Cha Ming,
trén bai boi bo 161 bén trai song Thuong Lo.

5. Két ludn

Tir nhitng két qua nghién ctru trén, c6 thé rat
ra mot s két luan sau:

- Viéc tmg dung t6 hop mé hinh MIKE SHE
- MIKE 11 duéi dang t6 hop lién két dong gitra
mo hinh dong chay mat va mo hinh nudc dudi
dat da chung to wu thé trong viéc mo phong dong
chay nudc dudi dat trong cac su kién ngin han
c6 mdi lién két truc tiép véi nude dudi dat. Viee
str dung t6 hop nay di xac dinh duoc sy phan bd
van tbc ngém trudc, trong va sau cac tran i
nham tao l4p co s& quan trong trong viéc danh
gi4 nguy co xay ra bién dang tham (x6i ngam,
cat chay) va hinh thanh cac hd sut & thém song,
bai boi, nén dé, dép,...

- Trong tran 1d dién hinh nam 2009, két qua
md phong cho thay, khu vic van tbe dong ngam
16n nhét thuong tring véi su phan bd cac thanh
tao trim tich bo roi o ngudn gde song lii. Ving
dét sat bo song, khu vuc canh khtic udn cong cua
long dan &p Iyc thdm gia ting manh, cing pha
v6i nude 1i, mirc d6 nguy hiém nén nguy co xay
ra x6i ngam rat cao.

- Trén khu vuc nghién ctru, cac vung cé nguy
co sut dat khoang 1.022,5ha, chiém 15,3% dién
tich ty nhién khu vuc, trong d6 vung nguy co
thip 1a 618,5ha (9,26%), trung binh 322,3ha
(4,89%) va cao 1a 81,7ha (1,19%). Khu vuc c6
nguy co sut dat phan bd doc theo cac thung ling
song Khe Tre, song Thuong L9, it hon ¢ song
Thuong Nhat va Ta Trach thudc dia ban cac xa,
thi tran Thuong Loc, Khe Tre, Huong Phu,
Huong Loc. Cac xa Huong Son, Thugng Nhat
thi dién tich c6 nguy co sut dat 1a khong dang ké.

Léi cam on: Pdy la két qua ciia dé tai khoa hoc va cong nghé cap tinh dwoe ngan sach nha

nwée tinh Thita Thién Hué dau tu.
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THE COMBINATION OF MIKE 11 AND MIKE SHE IN SIMULATING
AND EVALUATING POTENTIAL SEEPAGE RISK IN THE CENTER
OF NAM DONG DISTRICT, THUA THIEN HUE PROVINCE

Tran Huu Tuyen', Hoang Hoa Tham', Hoang Ngo Tu Do', Nguyen Viet Hung?, Bui Thang?
"University of sciences, Hue university
*TT Hue Department of Natural Resources and Environment
3TT Union of Science and Technology Associations

Abstract: During rainy season Flow velocity is a driving force with respect to formation and de-
velopment of piping phenomena resulting in generation of sinkholes at terraces, embankments and
so on. This work presents an application of MIKE 11 - MIKE SHE models for delineating hydraulic
features of surface and ground currents with the aims at determining flow velocity of groundwater
during a representative flood happening in 2009 in Nam Dong District, Thua Thien Hue Province.
The results have figured out the intensity and distribution of the ground currents, as well as have
identified high risk areas of piping in the region. The data, in addition, have revealed a combining
capacity of the MIKE 11 and MIKE SHE models in predicting sinkhole risks due to permeable de-
formation of soils at riverbeds and dyke platforms in rainy seasons.

Keywords: Seepage, deformation, MIKE 11- MIKE SHE, Nam Dong.
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