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1. Mé dau

Théi Binh c6 trén 50 km dudng bo bién nén rat
nhiéu song lach trén dia ban tinh bi anh huong xam
nhap man, ddc bi¢t s€ manh mé hon trong bdi canh
bién d6i khi hau lam gia ting muc nude bién. Hang
nam, tinh trang man xam nhdp sdu vao cac cua
song ving ven bién Thai Binh xdy ra manh mé tai
huyén Thai Thuy va Tién Hai gay khé khin cho
viéc khai thac nudc nhat tai day va nhiéu ving cao
hon thudc cac huyén Hung Ha, Vi Thu, Dong
Hung. Do tinh trang xdm nhdp min vao sau ndi
déng trén cac song Héng, Tra Ly, Diém H9, Thai
Binh - Hoa,... nén nudc cic song dan chinh lién
huyén cung cap nudc nhu séng Viét Yén, song
Hoai, Hoang Nguyén, séng Bach, Lam Giang, Cdc
Giang lay dugc it nudc, khi cac tram bom tap trung
hoat dong muc nudc xuéng thép, nhiéu truc dan
vao tram bom khong du nudc bom, thoi gian bom
chi dugc 3-4 gio mot ngay, nhidu tram bom thuong
phai hoat dong & diéu kién muc nuéc thip hon
muyc nude thiét ké. Xam nhdp mdn cic song trén
dia ban tinh khong chi tic dong xdu dén thuy loi,
ma con tac dong rét tidu cuc dén cong tac cip nudc
sinh hoat do cac huyén ven bién tinh Thai Binh chu
yéu st dung nguén nudc mat. Pic biét, trong bdi
canh nudce bién dang do bién ddi khi hau xam nhap
man vao cac song s€ kich tinh hon [1].

Xay dung dugc mo hinh c6 kha nang du bao
xam nhdp man cac song trén dia ban tinh Thai Binh
s& hd tro dic luc cho cong tac xdy dung ché do
hoat dong cuia cac tram bom hit nudc song nhat
khi nudc man rat ra bién va dong cac cong didu tiét

xam nhdp man khi nuéc man tir bién c6 xu thé xam
nhap vao ndi dong.

2. Didu kién thiy vin nwéec mit khu vwe
nghién ctru

Céc song chinh trén dia ban tinh Thai Binh c6
tiép gidp voi bién bao gom song Hong, Tra Ly,
Diém H9, Hoa-Thai Binh, trong d6 song Tra Ly la
song chay qua giita tinh gdn nhu theo huéng tay
tdy bic - dong dong nam véi mot vai doan udn
cong, chiéu dai khoang 67 km [2]. Piém dau tir ngi
ba Pham L0 noi giap ranh ctia xa Phti Phuc (huyén
Ly Nhan, tinh Ha Nam) voi hai xd Hong Minh
(huyén Hung Ha) Hong Ly (huyén Vi Thu) tinh
Thai Binh. Piém cudi 1a cira Tra Ly d6 ra bién
Doéng, ranh gioi gilta hai xa Thai D6 (huyén Thai
Thuy) va xa Dong Hai (huyén Tién Hai).

La phan Iuu cap I cia song Hong, song Tra ly
nhédn nudc tr bo trai cua song Héng tai cira Pham
LS (Hong Ly - Vii Thu). Séng Tra Ly nim hoan
toan trong tinh Thai Binh, chay tu tay sang dong
V0’1 chiéu dai 63 km, do dbc long séng nho, hé sb
u6n khiic kha 16n (1,55).

Dong chdy nam: Tinh Thai Binh c6 tai
nguyén nudc thudc vao loai doi dao, chu yéu la
ngudén nudc mit tir cac con song lon chay vao
trung binh v6i module dong chay trung binh nhiéu
niam vao khoang tir 23,74 dén 24,28 1/s/km”. Nhin
chung, lugng nudc trung binh hang nam trén luu
vuc bién doi kha 16n va tiry thuge vao timg song,
nam nhiéu nudc nhit so v6i nam it nuéc nhat gip
tir 4 dén 5 lan. Trén cac séng nho trong tinh bién
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dong nudc trung binh nadm nhiéu hon do chiu anh
huéng cua lugng nudc cic song chinh va anh
huéng cua muc nude tridu ven bién Luong dong
chay phan bb khong déu theo thoi gian trong nam,
tap trung chu yéu vao cac thang mua I{i.

Dong chdy mua Ii: Mua li trén cac song &
Théi Binh tir thang VI dén X. Luong nudc mua li
chiém trén 70%, c6 nam chiém t6i 90% tong luong
nudc cd nam. Cac thang 1i lon 1a thang VII va
thang IX, luong nudc chiém 50 - 70% tong lugng
nudc cd nam. Chénh l¢ch gifra cac thang lugng
nude nhidu nhit va lugng nudce it nhat t6i 10 lﬁn,
c6 khi t6i 55 lan. SO lan li trong nim va hang
thang bién dong dang ké, ¢6 thé gap 2,5 lan. Cuong
sudt 1ii 1én ciing bién dong manh mé trén séng Tra
Ly binh quan 5 cm/h, thoi gian kéo dai mét tran i
binh quan 1a 5 - 20 ngay. Theo tai liéu [3] nhiéu
nam trén song Tra Ly, trung binh 4 ndm c6 mot
tran 1 vuot trung binh, néu tinh nhitng con 11 dac
biét 16n thi khoang 30 nim xuat hién mot 1an. Vé
mua 18, lvu lwong 16n nhat trén song Tra Ly tai
Thai Binh 14 6.630 m3/s (rng v&i 5,77 m). Tan sut
xuit hién luu lugng 16n nhét trén séng Tra Ly
thang VII chiém 23%, thang 8: 29%, thang IX:
12%, thang X: 6%.

Dong chdy mua kiét: Mua kiét trén luu vuc
kéo dai tir thang X dén thang V nam sau. Téng
luong dong chay trong sudt thoi gian mua kiét chi
chiém khoang 31-36% téng lwong dong chay trong
nim. Luu lwong dong chay kiét thudng rat nho,
phat sinh trong thoi ky it mua hodc khong mua.
Module dong chdy mua ki€t trung binh nhiéu nam
vao khoang 11-13 1/s/km™.

Muwc nuéc triéu: Muc nude & hé théng song
ngoi trong tinh Thai Binh bi anh hudng boi ché dd
thuy triéu la ché do nhat triéu, chu ky 24 gio 50

phut, thoi gian triéu 1én ngén chi x4p xi 8 gio, thoi
gian tridu xudng twong ddi dai khoang 16 gio. Mdi
thang c6 hai ky triéu cudng, modi ky kéo dai 11 - 13
ngay xen ké& hai ky nudc kém, mdi ky 2 - 4 ngay.
Ky nudc kém thudong x4y ra 2 - 3 ngay sau ngay
mat trang qua mat phé“ing xich dao, muc nudc lén
xudng it, co lc gin nhu dimg; trong nhimng ngay
nay thuong c6 hai 1an nudce 16n, hai 1an nudc rong
trong ngdy nén con goi la ngdy con nudc sinh.
Nhin chung thuy triéu & Thai Binh thudc loai bién
dd 16n 6 nudc ta, trong mot ngay bién do triéu
trung binh khoang 150 - 180 cm, 16n nhit 270 cm,
nho nhat khoang 2 - 5 cm. Trong mot nim bién do
tridu 16n xudt hién vao mua kiét thudng vao thang
12 dén thang 2.

Mwc nwéce 10: Muc nude 18 cao nhit xay ra
trén song Tra Ly phu thude chu yéu vao nude li
song va thay tridu. Trén song Tra Ly muc nude 1d
cao nhét tai Quyét Chién 1a 6,45m xuit hién ngay
22/8/1971, tai Pinh Cu 13 2,75m xudt hién ngay
24/7/1996. Cang gan phia bién muc nu6e cao nhat
thuong bi chi phdi boi yéu td triéu manh hon.

Muyc nudc lii 16n nhat trén cac song ting véi cac
tan suat khac nhau dugc xéac dinh nhu bang 1.

Bang 1. Mwc nwéc (cm) lii Ién nhat trén séng Tra Ly
rng v&i cac tan suat

TénTram 0,01% 0,1% 0,2% 05% 1% 2% 5% 10%
PinhCw 539 444 416 378 349 319 283 255
Quyst 803 712 686 647 621 590 547 516
Chién

ThaiBinh 568 501 483 456 435 411 384 359

Muc nuéc trung binh (TB) thang nhidu nim
1989 - 2012, muc nudc ngay nam 2012,... tai cac
tram trén song Tra Ly da dugc thu thap [3], phan
tich, xir Iy va thé hién trén cac bang 2-4.

Bang 2. Mwc nwéc (cm) thang Ién nhat TB nhiéu ndm (1989 - 2012) trén séng Tra Ly

Tram | I 1} v \% VI Vil VI IX X Xl Xl
Quyét Chién 160 147 143 152 205 274 398 366 278 280 219 184
Thai Binh 161 146 135 143 180 211 280 268 211 21 196 185
Dinh Cv 174 152 139 145 168 176 192 178 174 187 185 186
Bang 3. Mwc nwéc (cm) trung binh thang TB nhiéu nam (1989 - 2012) trén song Tra Ly

Tram | Il I} 1\ \ VI Vi VI IX X Xl Xl
Quyét Chién 58 51 53 62 91 157 267 249 170 141 105 73
Tai bién 509 442 263 392 423 663 1082 1949 1820 1212 1082 788
thwong lwu

Théi Binh 39 17 34 35 57 90 168 157 103 96 69 52
binh Cw 14 8 8 10 16 25 45 45 38 43 33 23
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Bang 4. Mwc nwéc (cm) thang nhé nhat TB nhiéu nam (1989 - 2012) tai cac tram do trén séng Tra Ly

Tram | 1l 1] \% \ Vi Vi VIl IX X L XIl
Quyét Chién -5 -7 -6 3 13 71 154 146 86 85 28 8
Thai Binh -49 -50 -50 -43 -36 0 64 59 22 4 -23 -39
Dinh Cuw -105 -106 -102 -99 -97 -82 -60 -55 -62 -69 -88 -100

Nhu vay c6 thé thdy muc nuée trung binh thang
trung binh nhidu nim trén song Tra Ly tai tram
thity van Thai Binh, Tp. Thai Binh thip hon muc
nude bién trung binh (muc nudc bién TB 1a 1,9
3m). Vi vay, xdm nhdp man vao ndi déng song Tra
Ly xay ra ngay ca ¢ didu kién muc nuée song TB
thang TB nhiéu nim, ma quy mé va mic do phu
thudc nhiéu vao ché do thay tridu.

3. M6 hinh mdé phéng xdm nhip min séng
Tra Ly

3.1. Phin mém mé hinh thiiy dgng lwc hoc va moi
truwong EFDC

EFDC 14 mdt phan mém mé hinh (MH) nudc
mat téng hop, c6 kha nang tinh toan, dy bado va mé
phong céc qua trinh dong chay, lan truyén man, lan
truyén c6 tinh dén cac qué trinh sinh - dja - hoa
trong song, hd, hd chira, cac ving cira séng, ving
dét ngdp man hodc d6i bo... M6 hinh dugc xay
dung va phat trién béi Hamrick nim 1992 [ ] dua
trén cac phuong trinh dong lu’ong, nguyén tic bao
toan khdi lugng va bao toan thé tich.

M6 hinh EFDC lan dau tién duoc xay dung tai
Vién Khoa hoc bién Virginia véi myuc dich ung
dung vao cic ving cira séng ven bién va dai bo.
Sau d6, mo hinh dugc phat trién va m& rong kha
nang ap dung rong rai trong cac moi trudng nudc
mit nhu cac séng, hd, ving dat ngap nude...

Bén canh cac kha nang tinh toan, mo phong céc
qué trinh lan truyén nhiét, lan truyén min va thay
dong luc hoc, mé hinh EFDC con c6 kha nang tinh
toan va md phong cac qua trinh vén chuyén trim
tich, qué trinh pha loang chét 6 nhim pham vi gﬁn
hodc xa bd tir cic ngudn thai giy 6 nhidm, qua
trinh phu dudng, qué trinh lan truyén va phan hiy
céc chét ddc trong pha nudc hoac trAm tich,... V&i
sw nang cap va hoan thién dic biét trong phin thuy
dong luc hoc, vi du nhu viéc c6 tinh dén strc can
cua thyc vat, qua trinh lam khd, lam udt, cac dac
trung chu truc thity hoc, su twong tac 16p bién dong

chay song va dong sinh song,... m6 hinh ndy c6 kha
nang dat d6 chinh xac cao trong viéc mo6 hinh hda
cac hé thong dam lay, dat ngép nuée; kiém soat
dong chay, cac dong sinh séng gin b va cac qua
trinh van chuyén trm tich.

Ké tir khi xay dung, phat trién cho dén nay, mé
hinh EFDC di va dang dugc kiém nghiém, tng
dung rong rai. Hién nay, m6é hinh dang duoc st
dung & nhidu co quan, t6 chic trén Thé gidi nhu
cac Vién nghién clru, cdc co quan nha nudc (Cuc
moi trudng M¥), cac trudng dai hoc va cac t6 chire
tu van trong linh vgc mo6 hinh héa moéi trudng,...
[6, 71.

3.2. Mién mé hinh

Mién mé hinh kéo dai tir thon Thuong Dat (xi
DPong Duong, huyén Dong Hung) dén ctra Tra Ly
(hinh 1). M6t thong sb dau vao can thiét 1a dia hinh
mién mo hinh. Cac mat cét dia hinh long song da
duoc thu thap [4] va duoc thé hién trén hinh 1.

D6i véi mo hinh dong chay séng ludi phu hop
nhét 13 lu6i cong. Pé xdy dung dugc mé hinh hinh
hoc ludi cong mién md hinh doan song da lya chon
ta can co céc tép $6 liéu duong bao mién mod hinh,
duong chu luu (lach chay sau nhit) va cac duong
mit cit ngang séng (kich thudc ludi theo chidu
long s6ng bang dl’mg khoéng cach gilra cac duong
mat cit nay) Dong thoi, dé n01 suy dia hmh long
song cho tat ca cac 6 1u01 mién mé hinh, cin phai
noi suy thém cac mit cét 1ong séng cho cac khoang
gilta cidc mat cit da duoc do. Pa st dung phﬁn
mém HEC-RAS dé ndi suy thém cac mit cat cach
nhau timg 150m (1a cac dudng mat cit khong co6 ky
hiéu trén hinh 1). Sau d6 st dung modul xir Iy s6
liéu va xay dung mo hinh hinh hoc trong EFDC ta
xay dung dugc mo hinh ludi cong va sur dung cong
cu ndi suy ciing trong EFDC ta c¢6 dugc cdt cao dia
hinh cua tit ca cac 6 phan tir trong ludi mé hinh
(hinh 2). M6 hinh gdm 2.840 6 va 7 16p theo chiéu
sau (hinh 3).
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Lwél mé hinh minh hoa ||
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Hinh 2. Bia hinh ldng s6ng Tra Ly mién md hinh va lwéi md hinh minh hoa
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Hinh 3. Myc nwéec tai bién thwong lwu
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3.3. Cac diéu kién ban dau va bién mo hinh

Piéu kién ban dau va diéu kién bién duogc xac
dinh cho khoéang thoi gian m6 hinh nhu sau:

- Diéu kién ban dau vé muc nudc trén mién mod
hinh dugc xac dinh béng cach sau. Tai ctra Tra Ly
¢6 muc nudc lay bang muc nude bién trung binh
trong khoang thoi gian mo hinh. Muc nudc tai
thuong luu mién md hinh dugc ndi suy theo muyc
nudc tai tram thuy van Thai Binh, tram thiy van
Quyét Chién va khoang céch giira hai tram thiy
van ndy va vi tri thugng luu mién mé hinh. Muc
nudc song Tra Ly trén toan by doan song md hinh
duoc noi suy tur 3 gid tri muc nudce tai tram Pinh
Cu, Tra Ly (hinh 1) va tram Quyét Chién (ndm
cach tram Thai Binh 19,8 km vé phia thuong luu)
s€ cho muc nudc ban dau.

- Piéu kién bién thuy lyc: thuong luu c6 dong
chay vao da biét hodc muc nude di biét va muc
nudce ha luu tmg véi myc nude bién trong thoi gian
mo hinh.

Nhu vy, md hinh s6 theo khong gian hai chiéu
theo x va y dugc xay dung di chira ca thong tin vé
do cao day long song mién mo hinh. V& khong
gian theo chiéu thing dung, da chia ra 7 16p nudce
theo chiéu siu, c6 chiéu day bing nhau trén moi
phan tr (tuc la chidu day 16p nu6e trén phan tr
bang 1/7 chidu day cot nuoce tong cong trén phan tr
d6). Diéu kién ban dau vé muc nudce (va chiéu day
cot nudc) trén timg phin tir dwoc ndi suy bang
modul ndi suy trong EFDC explorer. Moi phan tir
0 bién thugng luu duge gan cho diéu kién bién co
luu lwong vao da biét ty 1& theo dién tich thing
dung cua timg phan tir theo hudng vudng goc voi
dong chay (thyc hién tu dong béng EFDC
explorer). Nong d6 mudi ban dau trén toan mién

mo hinh 1a 0,1g/1. Cac phﬁn tir bién ha luu ¢6 muc
nuée da biét dung bang muc nudc tai bién va co
ndng do mudi bang 33g/l. Bude thoi gian mé hinh
duogc lya chon theo yéu cdu do chinh xac cia mod
hinh s ma EFDC explorer da dugc chon 1a 2s.

4. Két qua danh gia dy bao xAm nhip min
4.1. Cac truwong hop mé hinh

Dé danh gid xam nhap min song Tra Ly nhim
nghién ctru quy m6 xdm nhdp man theo khong gian
va thoi gian mot cach tong quat & cac ché do thuy
van khac nhau, chung ta xem xét cac truong hop
dac trung sau:

- Mua lii: xdm nhap man khong 1a véan dé do tai
Dinh Cu (cach ctra Tra Ly khoang 4 km) c6 muc
nude 1d tin sudt 10% 1a 2,55m (bang 1) va myc
nude lii 16n nhat trung binh nhiéu nim céc thang
mua mua la 1,76m den 1,92m, 1a céac gia tri cao
hon hin muc nudce bién trung binh.

- Muc nudc trung binh cac thang mua mua: tai
tram Dinh Cu myc nudc nay co gia tri 0,25m dén
0,48m (bdng 2) cao hon myc nuéc bién TB, nhung
khi thily triéu 1én xAm nhap min vao ndi dong la
hoan toan hién thuec.

- Mua khé: myc nudc tai tram thily van Pinh
Cu va Thai Binh, tham chi ca tram Quyét Chién
cling thdp hon muc nuée bién TB nén xam nhip
mén vao sdu trong ndi dong thudng xuyén xay ra.

S& tién hanh mé hinh (MH) d4nh gi4 xAm nhap
min trong vong 1 ndm d6i véi 02 truong hop muc
nuée: Muc nuée trung binh thang nhidu nim
(198902012) va muc nudc hang ngay nam 2012
(hinh 3). Trong ca 2 trudng hop md hinh nay, muc
nuée bién tai bién ha luu m6 hinh dugc st dung la
muc nude bién theo gio nam 2012 (hinh 4).
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Hinh 4. Dao déng triéu theo gi¢ nam 2012 tai bién ha luu
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4.2. Két qui mé hinh dién bién xam nhép man
4.2.1. Vé vin dé hiéu chinh kiém dinh mé hinh

Vé viéc hiéu chinh va kiém dinh mé hinh lan
truyén méan c6 thé trinh bay mdt so khia canh sau:

- M6 hinh quan tim dén phan b6 ndng d6 mubi
& dai twong d6i tho (I6n hon Ippt va nho hon
1ppt). Trong khi d6 ndng dd mudi 16n hon 1ppt co
thé dat toi gia tri trén dudi 30ppt. Vi vay, viée hi¢u
chinh mé hinh dé dap tng yéu cau sai s6 ndng do
mudi nho, ching han 0,2ppt, c6 thé noi 1a khong
can thiét cho cac bai toan thuc té lan truyén man tir
bién. Néu hiéu chinh mé hinh dé dat sai s6 néng do
mudi khoang 0,5ppt ching han, thi lai 1a sai sb
tuong ddi 16n trong viéc chinh Iy MH.

- Xam nhap min nudc séng chi yéu do co ché
chénh 1éch ty trong va chénh 1éch muc nudce, trong
MH ¢ day la myc nude thugng luu va muc nude
tridu ha lwu. Hai dai lugng nay 1a gia tri thuc té nén
hau nhu kho c6 1y do hiéu chinh MH qua hai gia
tri nay.

- Thanh phan phan tan trong lan truyén min
phu thudc vao véan tbc dong chay va 1a dai luong
rat nho so v6i thanh phan ddi luu, hon nita truong
van toc phu thudc dang ké vao bién ddi dia hinh
long song, trong khi dia hinh 1ong song ciing rét
kho dé thuc hién hiéu chinh.

Vi vay, cong tadc hi€u chinh md hinh 1a mot

,‘.
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khia canh rat bai ban khoa hoc, song ddi voi bai
toan thuc té nay dong gop khong 16n. Hon nira, do
man nude song Tra Ly tai tram thiy van Pinh Cu
rat roi rac, chi do khi triéu 1én cao, tram lai gén
bién phia bién,... va di ding do nim 2006 nén
hiéu chinh kho dat yéu cdu. Do do, trong khudn
khd bai bao chi tién hanh MH mé phong du bao
dién bién vé6i cac sd lidu dau vao vé dia hinh va
thiy luc 13 dit liéu chinh thdng va cé tinh quyét
dinh chii yéu dién bién xam nhap man, va véi xam
nhip min vio xa trong ndi dong hang vai chuc km
thi két qua MH 14 rit tin cdy vé mdt thyc tién.

4.2.2. Danh gia so sanh dién bién xdm nhdp man
theo 2 mé hinh

Theo dién bién muc nudc ha luu méd hinh thi
vao cac thang dau mua kho (thang 11 va 12) muyc
nude ngay ndm 2012 cao hon hin myc nudc trung
binh thang thoi ky 1989 - 2012 nén xdm nhap man
theo mé hinh myc nuwéc nam 2012 s& yéu hon hin
so v&i mo hinh myc nude TB thang thoi ky 1989 -
2012. Vi vy, s& so sanh ddi v6i cac thang mua kho
dau nam.

Theo dién bién muc nuéc séng Tra Ly thi muc
nudc song hang nim thip nhit vao cac thang 1-4
va 11-12. Trong cac thang 1-4 nam 2012 thi dot c6
tridu cao nhit vao 21/1 va cac thang 11-12 nim
2012 dot thiy triéu cao nhat vao 14/12. Nong do
mudi trung binh theo chiéu sdu ciia séng vao 2 thoi
diém x4m nhap mén sau nhit theo 2 mé hinh néu
trén thé hién trén hink 5 va 6.

Hinh 5. Xam nhap man xa nhét (33,7 km) vao dau ndm - MH muc nwéc TB thang nhidu ndm 1989 - 2012
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Hinh 6. Xam nhap man xa nhét (24 km) vao dau nam - MH muwc nwéc nam 2012

Nhu vdy c6 thé nhan thiy ring:

- Panh gia xdm nhdp man theo s6 lidu muc
nudc trung binh thang cho dién bién khong sat voi
thuc té;

- O cung ché d6 thuy tridu, nhimg dao dong
dang cao myc nudc phia thuong luu s& din dén qua
trinh ddy lui médn v& phia bién;

- bé danh gia du bao xdm nhap man, co 1& tdt
hon nén sir dung s6 liéu myc nudc ngay cua cac
nam diac trung (ndm thily van trung binh, ndm thay
van thip, ndm thuy van cao,...).

4.2.3. Pdnh gid dién bién xdm nhdp man mé hinh
nam 2012

Mb hinh cho két qua phan bd ndng d6 mubi
trong nudc séng trén toan b mién mod hinh tai bat
ky thoi diém nao dudi dang video hinh anh (cac
hinh 5 va 7 trén day chi 1a hinh duogc trich tir video
hinh anh d6). Nguoi sir dung ¢6 thé dung no dé xac
dinh cac thoi diém nude song nhat dé khai thac. Dé
minh hoa, cac do thi n6ng d6 mudi trong nudc theo
thoi gian tai mot s6 vi tri trén song (hinh 7) da
dugc trich xudt va thé hién trén cac dd thi trén
hinh 8.

Hinh 7. Vi tri cac diém thé hién di&n bién mén theo thoi gian thang 1 - 4 ndm 2012
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Hinh 8. Dao déng ndng dd mudi trong nwéc sdéng Tra Ly mua khd dau ndm 2012

Tir day c6 thé rat ra mot s6 nhan xét:

- Tai vi tri thon Ai Quéc - Dong Tra - Tién Hai
cach ctra song khoang 3 km, hau hét thoi gian nuéce
¢6 ham luong mudi cao trén 1ppt. Tuy nhién, c6 rat
nhiéu thoi diém (dwoc cho biang khoang thoi gian
ghi két qua mé hinh 1a 1h) ham lwong mudi tai day
dudi 1ppt (thang 1 c6 47 thoi diém, thang 2 c6 160
thoi diém, thang 3 c6 khoang 152 thoi diém, thang
4 ¢6 155 thoi diém, trung binh mdi thang c6 29
thoi diém, toc 1a trung binh mdi ngay co 1
thoi diém);

- Tai vi tri thon Loi Thanh - Péng Quy - Tién
Hai cach cua song khoang 5,2 km, hinh thai dao
dong ham lugng mubi trong nudc song tai day
tuong tu nhu diém tai thon Ai Qudc - Dong Tra -
Tién Hai, voi sy khac biét nho 1a thoi gian nude
song ¢6 ham lugng mudi dudi 1ppt trong cac thoi
diém kéo dai hon: tong s6 thoi diém nudc séng co
ham luong mudi dudi 1ppt 1a 1235, twong dwong
51,5 ngay, trung binh mdi thang co thoi gian tuong
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duong 13 ngay nudc séng c6 ham luong mubdi dudi
1ppt (hinh 8).
140
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100 el
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Tong thoi gian twong dwong (ngay)

Z

Vi tri

Hinh 9. Thoi gian nwéc sdong ¢é ham lwgng mubi
nhé hon 1ppt tai cac vi tri (nhw ghi trong bang 5: 1-Ai
Quéc; 2-Loi Thanh; 3-Lwong Phu....)

Phan tich va tinh toan tuong tu cho cac diém
khac da dugc tién hanh va két qua thé hién trong
bang 5.



Bang 5. Th&i gian nwéc séng Tra Ly c6 ham lwgng mudi dwéi 1ppt tai cac vi tri

Vit Sb thoi diém Téng thoi gian
) Thang1 Thang2  Thang3  Thang 4 Téng twong duong (ngay)
1 Ai Qubc-Dong Tra-Tién Hai 47 160 152 155 514 21,4
2 Loi Thanh-Déng Quy-Tién Hai 226 333 368 477 1235 51,5
3 Lwong Phu-Tay Luong-Tién Hai 375 460 551 477 1863 77,6
4 ViLang-Tién Hai 437 514 657 477 2180 20,8
5  Lé Loi-Kién Xuong 571 565 723 477 2533 105,5
6  Hbng Thai-Kién Xuong 654 602 744 477 2707 112,8
7 Xém 2-Tra Giang-Kién Xuong 681 624 744 477 2768 115,3
8  Xém 1-Tra Giang-Kién Xuong 743 669 744 477 2876 119,8
9  Quéc Tuin-Kién Xuong 743 696 744 477 2903 121,0
10 X6m 1-An Binh-Kién Xuong 743 696 744 477 2903 121,0
11 Hbéng Hai-Vii Tay-Kién Xuong 743 696 744 477 2903 121,0
5. Nhan xét-két luan
Thai Binh 1 mt tinh c6 dia hinh thip nhit & TAI LIEU DAN

dong bing Béc Bo nén anh hudng cia nuoc bién
dén xam nh@p man cac sdng trong tinh la rat manbh,
dic biét 1a song Tra Ly. Tir cac két qua trén, co thé
rut ra cac nhan xét-két luan sau:

- Ché dd xam nhdp man song Tra Ly cé tinh
dic thu phy thudc vao ché do thiy luc he‘mg ngay.
V6i ché do thuy luc trung binh thang nhleu nam,
ché d6 xAm nhap min trong séng c6 thé rat khac so
v6i ché do thuy luc hang ngdy cua ting nam
cu thé;

- bo6i véi nam 2012, xam nhap man mua kho
trong cac thang dau nam dién ra manh mé hon hai
thang cudi nam;

- Mic du xAm nhép min dién ra manh mé Va‘lo
mua kho, trong c4c thang mua khé ddu nim c6 rat
nhiéu thoi diém nude séng co ham lvong mudi
thip hon 1ppt, c6 kha nang cung cAp nude cho sinh
hoat va nong nghiép;

- M5 hinh dy béo c6 vai tro rat tét trong xay
dung ché d6 bom hit nudc nhat tai cic vi tri trén
song Tra Ly theo thoi gian. Dleu nay c6 y nghia
thuc té to 16n ddi voi viée cung cép nude nhat cho
khu vyuc hai huyén Tién Hai va Thai Thuy la hai
huyén rat kho khan vé& ngudn nuée nhat.

Ghi nhan: Bai bao dugc hoan thanh trong
khuon kho thuc hign dé tai "Nghién ciru cac hién
tuong dia chét cong trinh dong luc anh hudng dén
on dinh cia dép ngan man trén song Hoa, song Tra
Ly tinh Thai Binh va hién tuong xdm nhdp man
nhim d& xuit ché d6 hoat dong (déng mo céng)
phu hop" ndm 2012 - 2013.
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SUMMARY
Study of Tra Ly river salt intrusion modeling for assessment of salt intrusion prediction

Thai Binh province has the lowest ground surface among the Bac Bo plain provinces so sea water intrusion into its
rivers is strong, including Tra Ly river flowing through he province's central region. The paper presents study of sea
water intrusion into Tra Ly river by numerical modeling. The results have shown that sea waster intrusion into Tra Ly
river is specific and dependent upon the daily hydraulic conditions of the river along with tidal regime. For long period
average monthly hydraulic conditions of the river, the sea water intrusion scenario may be very much different from the
actual specific daily hydraulic conditions. For 2012 year, sea water intrusion into Tra Ly river during January to April is
more severe than November and December. Although sea water intrusion strongly occurs during dry season, there are
many time intervals during January-April when the river water has salt concentration lower than 1ppt, which is well to
serve domestic and agricultural water demand. The prediction model would have good role in construction of fresh water
pumping schedule from different locations of Tra Ly river in future.
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