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Tém tit: Thai Binh 1a mot tinh c6 dia hinh thip nhat & dong bang Bic Bo nén anh hudng cia
nudc bién dang (NBD) dén xam nhép min cac song trong tinh rat manh, trong d6 c6 song Hoa
chay qua khu vic cuc Béc cua tinh va tiép giap voi TP. Hai Phong. Bai béo trinh bay két qua
nghién ctru mic d6 xdm nhap mdn nude song Hoéa dudi anh huéng cia NBD bang mé hinh sé.
Céc két qua m6 hinh cho thdy ché d6 xdm nhap man séng Hoa véi luu lugng dong chay trung binh
ngay & tan suét 85% va dao dong muc nudc tridu theo gi0 ndm 2013, xdm nhdp méan manh nhét
xdy ra vao thang 1. Mac du xam nhap médn dién ra manh m& vao mua kho, trong cdc thang mua
kho dau nam cé rat nhiéu thoi diém nuéc song c6 ham luong mudi thip hon 1ppt, c6 kha ning
cung cép nudc cho sinh hoat va nong nghiép. 0 dleu kién hién tai ctia muc nudc bién, trong cac
thdang miia khd 1-4 xdm nhap min c6 ndng d6 mudi Ippt dai nhét 1a 16,671km; khi NBD lén
50cm, 75cm va 100cm thi chiéu dai xdm nhdp min twong tmg la 18,059km; 18,510km va
18,959km (gia tang twong ung chi 1,388km; 1,839%km va 2,288km, tuong ung 1én 8,33%; 11,03%
va 13,72%); chiéu dai xam nhdp man ¢ kich ban NBD=75cm 16n hon so voi NBD=50cm, va &
kich ban NBD=100cm 16n hon so véi NBD=75c¢m la twong duong nhau va biang khoang 450m.

Tir khéa: Nudce bién dang (NBD), xdm nhap man, song Héa, m6 hinh, EFDC.

1. Pit van dé

Bién dbi khi hau (BDKH) dang 1a mét trong
nhing van dé toan cdu duoc quan tim nhét hién
nay. Cac hoi nghi vé am 1én toan cau, bién doi
khi hau dugc td chic thuong xuyén, thuong
nién nham gitp cac nudc nhan thirc rd mirc do
nghiém trong ctia van dé nay va cung nhau di
dén nhiing giai phap chung dé giai quyét mbi de
doa vé khi hau. Nu6c bién dang do BDKH tit

* Téc gia lién hé. DT: 84-912150785.
Email: N_V_Hoang_VDC@yahoo.com

yéu 1am gia ting xdm nhdp man sau vio trong
cac ving cira song 1am han ché khai thac nudc
nhat. Thai Binh c¢6 trén 50km dudng b bién
nén rat nhidu song lach trén dia ban tinh bi anh
huong xdm nhap man, dic biét s€ manh mé hon
trong bdi canh NBD, ma hién nay hang nim
ludn ludn xdy ra tinh trang man xam nhép sau
vao cAc cira song ving ven bién Thai Binh xay
ra manh mé tai huyén Thai Thuy va Tién Hai
gdy kho khan cho viéc khai thac nudc nhat tai
day.Vi vay, xay dung dugc md hinh cé kha
nang duy bao xam nhidp man soéng Hoa-Thai
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Binh s& hd trg dac luc cho cong tac xdy dung
ché d6 hoat dong cua cac tram bom hit nuéc
song nhat khi nudc man rit ra bién. Ngoai ra,
mo hinh con dy bao dugc mot cach dinh lugng
muc do gia tdng xam nhdp man dudi céc kich
ban NBD c6 ¥ nghia khoa hoc va thuc tién thiét
thuc dbi v6i khu vue.

2. Piéu kién thiiy vin séng Hoéa-Thai Binh
Céc song chinh trén dia ban tinh Thai Binh

c6 tiép giap voi bién bao gdm song Hong, Tra
Ly, Diém HO, Hoa-Thai Binh, trong dé song

Hoéa 1a phan luu cua séng Ludc chay theo
huéng tir Ty Bic vé Dong Nam. Séng Hoa
nhan nudc tir cira Chanh Chtr tai bo phdi cua
song Ludc chay theo huéng Pong Nam dén dia
phén x4 Thai Ninh, huyén Thai Thuy, tinh Thai
Binh séng d6i huéng chiay ngoin ngoéo theo
huéong Tay Dong va nhap luu véi song Thai
Binh tai bo phai, cach ctra Thai Binh khoang 7
km vé huéng Tay Béc (hinh 1). Dong chinh cua
song Hoa dai 35,5 km, do chay hoan toan trong
vung ddng bang, d6 déc ¢ day song nho, cang
vé gin cira song, 1ong song cang mo rong, do
ubn khiic tang Ién.

Hai Dwong

Hwng Yén
sé@ Ludc

>t

séng Hong

Van Ug
%) clra Thai Binh
“xa Thuy
Truwdng
clra Diém HO
Dién gi&i han mién|
0 hinh sGng Hoé4:

clra Ba Lat

Hinh 1. Hé thong séng va mién mo hinh song Hoa.
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- Dong chay nam: S6ng Hoa la song ndi
ddng nho nén khong cé cac tram quan tric thiy
van. Theo diéu kién thiy vin chung cia khu
vuc thi ngudn nudc mit tir cac con song 16n
chay vao tinh Thai Binh thi c6 md-dun dong
chay trung binh nhiéu nim vao khoang tir 23,74
- 24,28 1/s/km® [1]. Nhin chung luong nudc
trung binh hang nim trén luu vuc bién dbi kha
16n, ndm nhiéu nudc nhat so véi nam it nude
nhét gap tir 4 dén 5 lan.

- Dong chay mua li: Mua i trén cac song &
Thai Binh tir thang VI dén X. Luong nudc mua
1it chiém trén 70%, c6 nam chiém téi 90% tong
lugng nudc cd nam. Cac thang li 16n 1a thang
VII va thang IX, lugng nude chiém (50 - 70)%
tong lugng nudc ca niam. Chénh léch giita cac
thang lugng nudc nhiéu nhat va luong nudc it
nhat t6i 10 14n, c6 khi toi 55 1an [1].

- Dong chay mua kiét: Mua kiét trén luu
vuc kéo dai tir thang X dén thang V nim sau.
Tong lugng dong chay trong sudt thdi gian mua
kiét chi chiém khoang 31-36% tng lugng dong
chdy trong ndm. M6-dun dong chay mua kiét trung
binh nhiéu nim vao khoang 11-13 I/s/km? [1].

3. M6 hinh m6 phéng xAm nhiap man song Héa

M6 hinh mé phong xam nhap min song
Hoa duoc xdy dyng bang phan mém EFDC la
mot phan mém mo hinh (MH) nudc mit tong
hop, c6 kha néng tinh todn, du bao va mod
phong cac qua trinh dong chay, lan truyén mén,
lan truyén co tinh dén cac qua trinh sinh — dia —
hoéa trong song, hd, ho chira, cac ving ctra song,
ving dat ngdp mdn hodc déi bo... Gidi thiéu
chung vé phan mém c6 thé tham khao qua [1]
(Nguyén Vin Hoang va nnk, 2014) va chi tiét
qua [2] (Hamrick, 1992), [3] (Craig, 2009) va
[4] (http://www.efdc-explorer.biz).

3.1. Lua chon mién mé hinh

V6i muc dich nghién ctru anh hudng cia
thay triéu hién nay va ctia nuéc bién dang dén

xam nhdp man nudc sdéng Hoa, mién md hinh
nén dugc giéi han vé phia thuong lwu 13 noi ma
néng d6 mudi ciia nudc song khong bi anh
huong ciia xam nhdp man. Viéc xac dinh gioi
han nay duoc tién hanh qua diéu tra khao sat
thuc dia vé chiéu sdu xam nhdp man vao song
trong mot thoi gian dai (mua ki€t cia nam co
lugng mua khong 16n, hoac vai nam).

Trén song Hoa cling nhu song Thai Binh ¢
nhidu diém khai thac nuéc phuc vu nong
nghiép. D6i véi song Hoa, diém khai thac nudc
phuc vu nong nghiép tuong dbi xa ctra song
Thai Binh 1a cong Hé. Tai day d6 man ciia nudc
song luon luén dugc quan trac trude khi tién
hanh iy nudc tudi, va thuc té cho thiy rat hiém
khi nudc man xam nhap toi vi tri nay (chi vao
nhitng nim cuc han két hop voi triéu cuong
méi xay ra xadm nhdp man, va do man cling
khong vuot qua lppt). Vi vay gioi han phia
thuong luu ciia mién mé hinh duoc liy 1a ciu
Nghin trén quéc 16 10 qua thi trin An Bai
huyén Quynh Phu tinh Thai Binh, nam vé phia
thuong lwu céng Hé khoang 9km. Nhu viy
mién md hinh kéo dai tir phia ha luu 1 xd Thuy
Truong-Thai Thuy dén x3 An Thanh-Quynh
Phu (Hinh 1).

3.2. 86 liéu dia hinh long séng mién mé hinh

Mot thong sb dau vao can thiét 1a dia hinh
mién MH. 8 mit cit dia hinh 10ng séng duoc
Bo Nong nghiép va phat trién noéng thon do
nam 2007 da duogc thu thap [5] (cac duong mat
cit mau d6) (Hinh 2). Nham néi suy dugc phu
hop dia hinh long song mién MH, can phai noi
suy thém cac mit cit 1ong séng cho cac khoang
gilta cac mat cat di duogc do do phin mém mo
hinh EFDC chua c6 tinh ning ndi suy cbt cao
dia hinh theo mit cit, ma chi ndi suy theo céac
diém gi tri 1an can. DA s dyng phan mém noi
suy mit cit 1ong séng trong phdn mém HEC-
RAS [6] dé noi suy ra thém cac mat cit cach
nhau ting 100m (cac duong mat cit mau den)
(Hinh 2). Sau d6 phan mém md hinh noi suy dia
hinh cho ting 6 ludi, va di hinh dugc ndi suy
thé hién trén hinh 3.
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Hinh 2. Mién m6 hinh séng Hoa va vi tri cac mat cat dia hinh.
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Hinh3. Bia hinh 16ng song Héa mién mé hinh.
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Hinh 4. Tan suét luu lvong song Hong tai tram thuy van Ha Noi 1991-2010.
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3.3. Cac diéu kién ban dau va bién moé hinh

Piéu kién ban dau va diéu kién bién duogc
xac dinh cho mo hinh nhu sau:

+ Piéu kién ban dau vé muc nudc trén mién
mo hinh dugc xac dinh b?mg cach sau: Tai cua
Thai Binh ¢6 myc nudc ldy bang muc nudc
bién TB trong khoang thoi gian mo hinh. Muyc
nudce tai thuong luu mién mé hinh duoc léy tur
két qua mo hinh song Hoa & tan suat 85% (Pai
hoc Thiy loi, 2010)[7]. Muc nuée ban ddu song
Hoa trén toan b doan séng md hinh dugc nodi
suy tur cac gia tri nay.

+ Piéu kién bién luu lugng: thuong luu
mién mo hinh séng Héa c6 dong chay vao di
biét: Luu luong thuong luu tai thon Dong-xi
An Thanh-huyén Quynh Phuy lay bang 3,5% luu
luong song Hong tai tram thuy vin Ha Noi
(luu lugng dong chay tir song Hong vao song
Ludc khoang 7% luu lugng séng Hong, t6i nga
3 Chanh (sdng Héa-song Ludc) thi khoang mot
ntra chdy vao song Hoa, mdt ntra chay vao song
Thai Binh va Van Uc) (Pai hoc Thiy loi,
2010)[7]. Luu lugng séng Thai Binh noi song
Hoa nhap luu udc tinh khoang 3% luu lugng
song Hong do lugng nudc twong duong 0,5%
luu lugng song Hong bi tiéu hao do khai thac
st dung.

Trong khudn kho bai viét danh gia muc do
xam nhdp man cac song dudi anh hudng xam
nhap man tir bién s& st dung tan suat dong chay
ung voi 85%. Muc nudc hoac luu lugng s
dung s& tmg v6i luu luong tin sudt 85% nay. Vi
vay s€ chon duong luu luong ctia ndm cé luu
lugng dong chay tuong dwong véi tan suat 85%
dé s dung trong mé hinh du bao xam nhap
man. Luu lugng nude song Hong tai tram thiy
van Ha Noi ¢6 hai dang dic trung twong ddi véi
thoi gian cong trinh thiy dién Hoa binh dua
vao van hanh khoang nam 1990 13 hai thoi ky
1956-1990 (hd Hoa Binh chua van hanh) va
1991 dén nay (c6 su van hanh ciia ho Hoa Binh)
[8]. Tan suat luu lugng song Hong tai tram thity
van Ha Noi dbi voi thoi ky 1990-2010 thé hién
trong hinh 4.

Thoi ky sau nam 1990 luu lugng song Hong
tai Ha No6i nho nhit 1a 5.450m’s (nim 2010)
tmg véi tan suit P=83,3% va tiép theo la
7.330m’/s (nim 1993) tng v6i P=87,5%. Nhur
vay tan suat 85% (g vai giira 2 gid tri nay. Vi
vay tién trinh luu lwong nude song Hong (Hinh
5) dugc st dung dé tinh luu lugng nudc vao
song Hoéa (Hinh 6) va myuc nudc song H@)ng tai
thuong luu mién mé hinh song Hoa dugc nodi
suy tir tién trinh luu lwong va muc nuéc cia
nam 1993 va 2010.
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Hinh 5. Luu lugng song Héng tai tram Ha NGi nam 1993, 2010 va P=85%.
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Hinh 6. Luu lugng nude uwéce tinh tai bién thugng luu.

+ Diéu kién bién myc nuéc: 1a bién ha luu
duoc léy la diéu kién muc nude xac dinh béng
muc nude bién c6 dao dong triéu. Trong mo
hinh hiéu chinh muc nude bién c6 dao dong
triéu 1a nam 2010, con trong md hinh dy bao
xam nhap man hién tai 1a nam 2013 va dbi voi
cac kich ban nudc bién dang khéc nhau, bién ha
lwu nay ciing lay 1a dit liéu triéu nam 2013 duoc

450

tinh tién twong tmg voi cac gia tri muc nudc
bién dang. Viéc sir dung gia thiét nay khong
lam mét di tinh thuc t& cua né vi muc nude bién
trung binh tai khu vuc (cu thé 1a tai Hon Da‘iu)
trong giai doan 1980-1999 (1a thoi ky chuan dé
danh gia nudc bién dang do bién ddi khi hau)
va giai doan 2000 dén nay 1a khong c6 su bién
dong dang ké (Hinh 7).
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Hinh 7. Myc nuéce bién trung binh va lén nhat tai Hon Déu.
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MH x4m nhap min sdng Héa - Muic nudc bién c6 dao déng trigu nam 2010
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Hinh 8. Dao dong triéu theo gio ndm 2010 tai bién ha luu.
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MH xam nhap man sdng Hoa - Muc nudc bién c¢6 dao déng tridu nam 2013
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Hinh 9. Dao dong tri€u theo gid ndm 2013 tai bién ha luu.
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Diéu kién ban dau vé muc nudc (va chiéu
day cot nudce) trén timg phan tir duge ndi suy
bang mddun ndi suy trong EFDC explorer. Moi
phan tir & bién thugng luu duoc gan cho diéu
kién bién c6 luu lugng vao da biét ty 1¢ theo
dién tich thing dung cua ting phan tir theo
huéng vudng goc véoi dong chay (thuc hién ty
dong bang EFDC explorer). Nong do mudi ban
dau trén toan mién moé hinh 13 0,1ppt.

+ Diéu kién bién d6 min: Cac phan tir bién
ha luu c6 ndong d6 mudi bang gia tri gia dinh 1a
30ppt (1a mot gia tri thude dai gia tri ndng do
mudi nude bién ven bdy).

Budc thoi gian mé hinh dugc Iya chon theo
yéu cau cua do chinh xac cia mé hinh s ma
EFDC explorer da dugc chon 1a 1,5s.

3.4. Xay dung mé hinh EFDC phuc vu danh gia
dy bdo xdm nhdp man song Hoa

3.4.1. Xay dung lwoi mé hinh

Pé xay dung duoc hinh hoc ludi cong mién
MH doan song da Iya chon ta can co cac tép )
liéu dudng bao mién md hinh, dudong chi luu
(lach chay siu nhat) va cic dudng mit cit
ngang song (kich thudc ludi theo chiéu long
song bang ding khoang cach giita cac duong
mit cit ndy). Ban dd mién md hinh dugc khai
bao dung toa do VN2000, sau do s6 hoa duong
bao song Hoa noi dugc xay dung md hinh va
duong chay doc triing long séng. Trong phan
mém giao dién EFDC dudng bao va dudng tim
long song két hop véi cac mat cit ngang song

dugc ndi suy dé xay dung ludi mé hinh véi s6 6
ludi ngang song 1a 9. Kich thudc 6 ludi dugce
phén mém EFDC tu dong xéc dinh trong qua
trinh xdy dyng luéi mé hinh véi sd luong 6
ngang qua song 1a 9: chiéu dai 6 ludi doc song
trung binh 12 100m, chiéu rong 6 ludi ngang
song thay dbi tir ~12m (phia thuong luu noi
long séng hep) dén 50m (phia cira song noi
1ong song rong). S6 16p nude trong méd hinh
duogc lwya chon 14 7. M6 hinh gdom 2.673 6 va 7
16p theo chiéu sdu. Nhu vidy mo hinh sb theo
khong gian hai chiéu theo x va y di duoc xay
dung da chira ca thong tin vé do cao day long
song mién md hinh. Theo chiéu thing dung
gém 7 16p nudc 1a hé toa d6 xich ma (o).

3.4.2. Hiéu chinh mé hinh

Quan tric ndng d0 mudi trén song Hoa
khong dugc tién hanh mot cac day du bai ban
nhu cac tram quan tric chat luong nude cua cac
co quan quan ly tai nguyén nudc va moi
truong,ma chi boi td chirc khai thac nude dia
phuong 1a cong ty khai thac cac cong trinh thiy
loi va chi thyuc hién tai cac vi tri ldy nude phuc
vu ndéng nghiép 1a tai Hong Quynh (cau phao
trén qudc 16 37 ndi xa Hong Quynh-Thai Thyy-
Thai Binh va xi C6 Am-Vinh Bao-Hai Phong)
va tai cong Hé tai xd Thuy Ninh-Thai Thuy-
Thai Binh. Hai vi tri quan tric man trén song
Hoa nay thé hién trén Hinh 10. Phan b6 do
mudi theo cac thang mua kiét trung binh nhiéu
nam [9] thé hién trong Bang 1.

Béang 1. Phan bd d6 mudi theo cac thang mua kiét trung binh nhiéu nim [9]

< Théng
Tram — Bactrung —y I il I v vV
TB 0,049 0,161 0,112 0,089 0,083 0,084
Cénghé  Max 0,006 15380 2,670 0334 0,193 0,233
Min 0,030 0,021 0,020 0053 0043 0,053
TB 1470 3,950 3,450 3290 1340 2,170
Cé Am  Max 17,000 20,70 23,90 22,100 25,500 22,000
Min 0,010 0,010 0,010 0020 0010 0010
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Dé hiéu chinh mé hinh, viéc sir dung cac s6
liu nay 1a khong kha thi vi nong d6 mudi tai
cac vi tri nay dugc duge do vao cac thoi diém
khong dugc cho biét va lai dugc tinh trung
binh, trong khi d6 ndng d6 mudi bi quyét dinh
boi luu lugng dong chay trong song va muc
nude bién dudi anh huong cta thiy triéu. Trong
qué trinh thyc hién dé tai [4] da tién hanh thuc
dia khao sat do dac n6ng d6 mubi trén song
Hoa tai C6 Am va Céng Hé va md hinh nim
2010 da dugce thuc hién. Két qua nf‘mg d6 mubi
theo MH va quan tric co thé noi la déng bo, co
sai khac trong muc do cho phép ddi véi gia tri
ndéng d6 dao dong twong ddi 16n trén thuc té

9

ciing nhu trong MH. V& sai léch twong d6i nong
d6 mubi gitra s6 liéu MH va thuc té tai hai vi tri
1a cau phao séng Hoéa tai xd Hong Quynh-Thai
Thuy-Thai Binh va céng Hé - xa Thuy Ninh-
Thai Thuy-Thai Binh vao ngay 20/3/2010 thé
hién trong bang 2, hinh 10 va 11. Tai céng Hé
xam nhap man khong dat téi vi tri nay. Con tai
cdu phao séng Hoéa trén QL 37 x4m nhap min
da dat t6i va sai s giita ndng d6 mudi thuc do
va theo mo hinh vao thoi diém do 1a 0,03ppt
dén 0,07ppt (sai sb tuyét dbi) va 2,1% dén
18,4% (sai sé twong dbi). Nhu vay tir sai so
tuyét doi co thé noi 1a khong 16n khi danh gia
dd man cta nudc ctra séng ven bién.

Wi 1 risdg mie whg e 14 08 0o
W =g u"l"

Fiasie Cgearmm

ST W

-

Hinh 10. Ban db vi tri cac tram quan tric min song Hoa va dai phé mau
nong d¢ mudi 0,1ppt+=30ppt lac 17h ngay 20/03/2010

Bang 2. So sanh két qua mo6 hinh va thuc do nong d¢ mudi nude song Hoa

Thoi gian Vi tri Thuc do (ppt) M hinh (ppt) Sai s6 tuyét dbi (ppt) Sai s6 twong ddi (%)
Hong Quynh

17h20/3/2010 Lép nude mat 0,40 0,47 0,07 2,1

17h20/3/2010 Lép nude gitra 0,75 0,82 0,07 9,5

17h20/3/2010 Lép nude day 0,80 0,83 0,03 18,4

Cong Hé

15h20/3/2010 Lép nude mat ~0,10 0,10 0,00 0,00

15h20/3/2010 Lép nude gitra ~0,10 0,10 0,00 0,00

15h20/3/2010 Lép nude day ~0,10 0,10 0,00 0,00
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Hinh 11. Nong d6 mubi quan tric dugc va theo mé hinh trong séng Hoa tai Hong Quynh-Thai Binh.

3.4.3. Xam nhdp man song Hoa mua kho
2010

M6 hinh ndm 2010 ngoai viéc phuc vu hi¢u
chinh mé hinh ma con ¢ thé cung cép cho ta
thong tin vé két qua mod phong xam nhap min
song trong mua kho nam nay. Trong truong hop
nay bién luu lugng & thuong luu dugc xac dinh

theo gia tri thy té va bién muc nudc triéu ha luu
cling 1a gia tri thuyc té. Trong mua khd nim
2010 x4m nhdp man sdu nhét dién ra lac 4h00
ngay 27/2/2010 trong d¢6 man ndéng do lppt di
sdu vao ndi ddéng qua cau phao Hoéng Quynh
khoang 2km (2 hinh 12 va 13).

¥ i 2adp pie st 2 113215 184011

i

=

Hinh 12. Phan bé ndng d6 mudi khi ném mian vao sau nhét: dai phé mau nong do 0,1ppt=1ppt.
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Hinh 13. Phan bé ndng 6 mudi khi ném man vao sau nhét: dai phé mau ndng do 0,1ppt=30ppt.

4. Két qua danh gia xAm nhap min séng hoa
theo cac kich ban NBD

4.1. Kich ban NBD do bién doi khi hdu

Kich ban bién dbi khi hau (BDKH) va NBD
cho Viét Nam dugc B Tai nguyén va Moi
truong xay dung, cong bd nam 2012 [10] 1a
theo cac kich ban phat thai khi nha kinh thap
(kich ban B1), trung binh (kich ban B2) va kich
ban phat thai cao nhét ciia nhém cac kich ban
phat thai cao (kich ban A1FI).

- Theo kich bin BI: Vio giita thé ky 21,
trung binh trén toan Viét Nam, NBD trong
khoang tir 18 dén 25cm. Pén cubdi thé ky 21,
nude bién dang cao nhat & khu vyc tir Ca Mau
dén Kién Giang trong khoang tir 54 dén 72cm;
thip nhat ¢ khu vuc tir Méng Cai dén Hon Dau
trong khoang tir 42 dén 57cm. Trung binh toan
Viét Nam, NBD trong khoang tu 49 dén 64cm.

- Theo kich bin B2: Vao giita thé ky 21,
trung binh trén toan Viét Nam, NBD trong
khoang tir 24 dén 27cm. Pén cudi thé ky 21,
NBD cao nhit & khu vyc tir Ca Mau dén Kién
Giang trong khoang tir 62 dén 82cm; thap nhit
& khu vyc tir Méng Cai dén Hon Dau trong
khoang tir 49 dén 64cm. Trung binh toan Viét
Nam, NBD trong khoang tir 57 dén 73cm.

- Theo kich bin AIFI: Vao giita thé ky 21,
trung binh trén toan Viét Nam, nudc bién dang
trong khoang tir 26 dén 29cm. Dén cubi thé ky
21, NBD cao nhit ¢ khu vyc tir Ca Mau dén
Kién Giang trong khoang tir 85 dén 105cm;
thip nhat & khu vuc tir Méng Cai dén Hon Dau
trong khoang tir 66 dén 85cm. Trung binh toan
Viét Nam, NBD trong khoang tir 78 dén 95c¢m.

Trong khuon kho bai viét s& s dung dong
chay séng Hoa & tAn sudt 85% dé danh gia so
sanh xdm nhap man hién nay va trong bbi canh
NBD. Myc NBD do BDKH duoc st dung la
mg véi kich ban thip 1a 50cm, trung binh la
75¢m va cao 1a 100cm (mic du dbi voi khu vuc
dong bang Bic B6 muc nudc bién dang theo
kich ban ndy cao nhét 1a 85cm téi nim 2100,
tuy nhién dé danh gia du bao cho tuong lai xa
hon 14 khoang nam 2120 thi myc NBD c6 thé
dat t&i 100cm, cling nhu trong cac danh gia rui
ro ngap lut do nude bién dang ciing da st dung
muc NBD 100cm [10]).

4.2. M6 hinh danh gia mirc do xam nhdp man
song Hoa do NBD véi thiy triéu nam 2013

Str dyng md hinh véi cac s6 li¢u cu the ve
muc nudc bién (c6 dao dong trieu) c6 thé danh
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gia mot cach hiéu qua buc tranh xdm nhdp man
vao song theo khong gian va thdi gian nhim
muc dich c6 ké hoach khai thac nudc song Hoa
phuc vu nong nghiép, nudi trong thity san va

Iuu lugng phia thugng luu tuwong ing véi Iuu
luong ciia ndm co tan suit 85%. Thoi gian thyuc
hién md hinh 1a tr thang 1/1/2013 dén
30/4/2013 1a nhiing thang mua kho khi sdng

sinh hoat. Bai viét da tién hanh moé hinh d6i véi
s0 liéu myc nudc bién c6 dao dong tri€u nam
2013, véi ché do thuy lyc cia song Hoéa 1a co

Hoéa bi tac dong xAm nhap man manh nhat trong
nam tir nudce bién.

i‘r’m“ _rnanmr_q N R T

SR

W o g e g s R ETIASAT B

Hinh 15. Xam nhap man 16n nhat licSh ngay
12/01/2013- triéu 2013 - thang mau nong d6 0,01ppt
dén 1-30ppt.

Hinh 14. X4m nhap min 16n nhét luc 5h ngay
12/01/2013 - triéu 2013 - dai ph6 mau nong do
0,1ppt=-1ppt.
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Mﬁ% Thon Va‘n Am xa Thu Vag, !’
Hinh 16. Vi tri cac diém thé hién dién bién man theo thoi gian tur thang 1-5/2013.
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Hinh 17. Dao dong nong d6 mudi trong nudc song Hoa mua kho dau nam 2013.
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4.3. Két qua MH xdm nhdp man séng Hoa theo
cdc kich ban NBD voi thuy triéu nam 2013

Mo hinh cho két qua phan bé nong d6 mubi
trong nudc song trén toan b mién mo hinh theo
d6 sau tai bat ky thoi diém nao. C6 thé dung no

C O Wty e ateg e T AT T A

dé xac dinh cac thoi diém nudc song c6 nong
d6 mudi khac nhau dé khai thdc. Dé minh hoa,
cac dd thi ndng d6 mudi trong nudc theo thoi
gian tai mot s6 vi trf trén song.

Hinh 18. Phan bd ndng d6 mudi vao thoi diém
Xam nh@p man c}éi nhat: NBD=50cm,;
dai pho mau nong dg 0,1ppt=1ppt.
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Hinh 20. Phan b6 ndng do mudi vao thoi diém
Xam nhép man df‘ii nhat: NBD=100cm,;
dai pho mau nong do 0,1ppt=1ppt.

Hinh 19. Phan b6 nong dc}’muéi vao thoi diém
xam nhap mdn dai nhat: NBD=75cm;
dai mau nong d6 0,1ppt+1ppt.
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Hinh 21. Chiéu sdu xdm nhdp man dai nhat
trong ndm theo muc nude bién dang.

Bang 7. Chiéu siu xdm nhap mén (ranh giéi 1ppt) dai nhat trong ndm & céac kich ban NBD
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Khoang céch Khoéng céach % khoang cach
NBD (cm) x&m nhdp man (m) xam nhdp mdn gia tang (m) x&m nhdp man gia tang (%)
0 16.671 0 0
50 18.059 1.388 8,33
75 18.510 1.839 11,03
100 18.959 2.288 13,72

Bang 8. So sanh thoi gian trong 4 thang 1-4 nude séng Hoa c6 ham luong mubi dudi 1ppt
tai cac vi tri: muc nude bién hién tai, NBD=50cm, 75¢cm va 100cm

Khoang cach tdi cia

Téng thoi gian twong duong (ngdy)

Nudce bién hién taiNBD 50cmNBD 75¢cmNBD 100cm

Vit song (km)
Nga 3 song Hoa-song Thai Binh 6,9

X6m 3-x3 Thuy Tan 8,9

Lang Sen-xi Thuy Hong 11,0
X6m Méi-xa Hong Quynh 12,7

Bén pha Hong Quynh 13,8

Thon Tho Céach-x3 Thuy Quynh 15,4
Thoén Van Am-xa Thuy Vin 17,2
Lang Poai-xa Thuy Viét 19,1
Thon Thu Cic-xa Thyy Viét 21,2
Thon Bui Dinh-xa Thuy Ninh 24,3
Thon Hé-xa Thuy Ninh 25,8

0,38
14,67
35,21
51,83
81,67
105,25
115,25
119,54
119,96
119,96
119,96

0,21
2,08
12,50
24,33
42,88
66,29
92,25
112,46
119,63
119,96
119,96

0,17
1,17
7,54
15,83
26,04
45,13
73,79
102,38
117,96
119,96
119,96

0,13
0,58
2,63
9,42
18,75
32,50
55,33
88,38
114,92
119,96
119,96

Bang 9. So sanh % thoi gian trong 4 thang 1-4 nudce song Hoa c¢6 ham lugng mudi dudi 1ppt
tai cac vi tri @ NBD=50cm, 75cm va 100cm so véi muc nude bién hién tai

Khoang céch toi ctra

% thoi gian so voi hién tai (%)

Nudce bién hién taiNBD 50cmNBD 75¢cmNBD 100cm

Vit song (km)
Nga 3 song H6a-song Thai Binh 6,9

Xo6m 3-xa Thuy Tan 8,9

Lang Sen-xi Thuy Hong 11,0
X6m Méi-xa Hong Quynh 12,7

Bén pha Hong Quynh 13,8

Thon Tho Céach-xa Thuy Quynh 15,4
Thoén Van Am-xa Thuy Van 17,2
Lang Poai-xa Thuy Viét 19,1
Thon Thu Cic-xa8 Thuy Viét 21,2
Thon Bui Dinh-xa Thuy Ninh 24,3
Thon Hé-xa Thuy Ninh 25,8

S O O O O O O o o o Oo

55,26
14,18
35,50
46,94
52,50
62,98
80,04
94,08
99,72
100,00
100,00

44,74
7,98
21,41
30,54
31,88
42,88
64,03
85,64
98,33
100,00
100,00

34,21
3,95
7,47
18,17
22,96
30,88
48,01
73,93
95,80
100,00
100,00
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Hinh 22. S ngay trong nim nudc séng c6 ham lugng mudi nhé hon 1ppt tai cac vi tri: nude bién hién tai,
NBD=50cm, 75c¢m va 100cm.

5. Nhan xét-két luan

Tir cac két qua mo hinh xAm nhap min song
Hoa ¢ diéu kién: dong chay cua soéng trong 4
thang miia kho 13 1-4 clia nim Ung voi tan suat
luu lugng 85%, dia hinh long song khong thay
ddi, dao dong thuy triéu nam 2013, muc nude
bién hién tai va 03 kich ban NBD 50cm, 75cm
va 100cm ldy ranh giéi man nhan 13 1ppt, co
thé néu nhan xét vé mic do xam nhdp man do
NBD nhu sau:

- O diéu kién hién tai ctia myuc nudc bién,
trong cic thang mua kho 1-4 x&m nhap man voi
nong d6 mudi 1ppt v6i khoang cach xa nhét 13
16,671km tinh tr ctra song Thai Binh;

- Khi NBD 1én 50cm, 75¢m va 100cm thi
chiéu dai xam nhdp midn la 18,059km;
18,510km va 18,959km (gia tang tuong Gng chi
1,388km; 1,839km va 2,288km, tuong ing 1én
8,33%; 11,03% va 13,72%); chiéu dai xam
nhdp man & kich ban NBD=75cm 16n hon so
vo1 NBD=50cm, va & kich ban NBD=100cm

16n hon so véi NBD=75cm la tuong nhau va
bang khoang 450m;

Vé sb thoi gian trong 4 thang mua kho
thing 1-4 tai cac diém danh gid co6 nudc co
néng d6 mudi dudi Ippt trong cic kich ban
NBD nhu sau:

- Tai vi tri ngd 3 song Hoa - sdng Thai Binh
% thoi gian nuéc c6 ham lwong mubi cao trén
1ppt & 03 kich ban NBD 50cm, 75c¢m va 100cm
so voi hién tai twong tng chi con 55,26% dén
34,21% (tac la thoi gian nudc nhat chi con
khoang 1/3 dén 1/2 so véi hién tai); Tai vi tri
x6m 3 - xa Thuy Tan cach cua song khoang
8,9km, % thoi gian nudc co6 ham lugng mudi
cao trén lppt & 03 kich ban NBD 50cm, 75¢cm
va 100cm so voi hién tai twong tng xudng rat
nho chi con 14,18% dén 3,95%; twong tu nhu
diém vay 1a cac diém tir lang Sen dén thon Tho
chi con dén 45,88% dén 30,88%; Tai cac vi tri
sau hon tir thon Véan dén thon Thu phan trim
thoi gian nudc nhat so voi hién tai 16n hon hin
la trén 72,23% dén trén 48,01%.
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- Két qua ciia nghién ctru s& giup cho viéc
quy hoach quan 1y va st dung tai nguyén nudc
miat mot cach hop 1y nhat va han ché tic dong
c6 hai cua qua trinh xam nhép mén vao cac
ving dong bang cira song ven bién nudc ta dudi
tac dong cua nudc bién dang do bién doi khi
héu, dong thoi xac dinh mirc d6 x4m nhap min
vao sau trong dat lién, tir d6 dua ra cac thong
tin du bao dién bién d6 man dé cac ho st dung
nuée quyét dinh thoi diém ldy nudc véi ndng
d0 man khac nhau.

6. Kién nghi

- M6 hinh chua phan anh déng diéu kién
ché d6 dong chay ciia song Hoa & tan suat 85%
cling nhu diéu kién dong chay thuc té cua song
mg v6i diéu kién BPKH trong twong lai cho
tuong g 03 gid tri NBD. Nén c6 nghién ciru
vé diéu nay dé co thé du bao xam nhdp man
trong bdi canh BPKH dugc chinh xac hon.

- Cin c6 chuong trinh quan tric ndng do
mudi theo chiéu sdu trén toan bo chidu dai song
duge mo hinh tai khu vuc nghién ciru dé cong
tac hi€u chinh mé hinhcé hi€u qua hon, mac du
v6i muc dich danh gia so sanh va voi ndng do
mubi 1ppt 1a ngudng dé so sanh 14 hoan toan
chap nhan duoc.

Loi cam on

Bai bio duoc hoan thanh trong khudn khd
D4 tai: "Nghién ciru xdy dung mé hinh bd sung
nhan tao lam nhat héa nudc ngém nhim cung
cAp nuéce cho mot cong trinh cip nude sinh hoat
nong thon tinh Thai Binh" mang mi sb:
VAST.NDP.05/15-16.
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Study of the Impact of the Climate Change Sea Water Level
Rise on the Hoa-Thai Binh River Salt Intrusion
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Abstract: Thai Binh province has the lowest ground surface among the Bic B plain provinces so
the impact of the sea water level (SWL) rise on the salt intrusion into its rivers is very strong,
including Héa river flowing through the province's Northern area and Hai Phong city. The paper
presents the results of the study of sea water intrusion into Hoéa river under sea water level rise using
numerical modeling. The modeling results have shown that sea water intrusion into Hoéa river with
average daily flow at frequency 85% and under the hourly tidal level in 2013 is the most severe in
January. 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 demands. At the present SWL, the longest sea salt intrusion
length (1ppt front) is 16.671km; for SWL rise of 50cm, 75cm and 100cm the sea salt intrusion
respectively is 18.059km; 18.510km and 18.959km (the intrusion length increase respectively
1.388km, 1.839km and 2.288km, correspondingly increase 8.33%, 11.03% and 13.72%); the increase
of salt intrusion length for SWL rise of 75cm in compare with that of SWL rise of 50cm, and for SWL
rise of 100cm in compare with that of SWL rise of 75cm is more or less the same, and is around 450m.

Keywords: Sea water level rise (SWLR), Salt water intrusion, Hoéa river, Modeling, EFDC.



