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Bién d6i khi hiu

Bdi bdo trinh bay két qua nghién ctru hién trang va dw tmh dién bién xdm
nhap mdn tai hé théng séng phia Nam dong bing Bdc bé gdm séng Bay va
soéng Ninh Co, ld khu v dang chiu tdc déng manh cua xdm nhdp mdn. Kich
bdn bién doz khi hdu - nwéc bién dang dwoc lwa chon la RCP 4.5 va RCP 8.5
véi cdc méc thoi gian ndm 2020, 2030, 2040, 2050, 2100. Két qua phan tich
xdm nhdp mdn bang s liéu thuwe do (thi nghzem hién tru'ong va phu'o'ng
phdp Knudsen) va mé hinh Mike 11 cho thdy séng Ddy bi xdm nhdp mdn
nhiéu hon séng Ninh Co. Cy’lyxdm nhcﬁp mdn ctia hong do 1,5g/L trén song
Ninh Co’la 22,5 km, tai s6ng Day cwly nay Ién t&i 29 km. Tai cung vitri 22km
tinh tir cira séng, séng Ddy ¢6 d6 man la 12,7 g/L trong khi & séng Ninh Co
la 2,3 g/L. Theo dy tinh, méi thdp nién ranh gi¢i mdn 1,5 g/L di chuyen vé
phia thwong nguon tir 300m-700m trén séng Pdy va 200m trén song Ninh
Co' Viéc dw tinh xdm nhap mdn theo cdc kich bdn nay chu yéu dwa vao cdc
yéu to tw nhién ma chwa xét dén vai tro hoat ddéng nhan sinh nhw didu tiét hb
thily chira thwong nguon.

© 2017 Trwdong Dai hoc Mo - Dia chit. Tt ca cic quyén dwoc bao dam.

1. M¢& dau

bai toan mét chiéu khi két hgp véi hé phuong
trinh Saint - Venant, véi gia thiét co ban 1a cac dac

Nghién ctru vé xam nhip man trén thé gi¢i da
dwoc quan tAm tir rat 1au, chd yéu la cac tac dong
cda ching doi v&i cac van dé kinh té, ki thuat, moi
trwong, co s& ha ting... Viéc nghién ctiru dwa vao
hai phwong phap chinh la thyc nghiém dya trén
s6 liéu quan tréc, 14y mau, phan tich va phwong
phap mé phdng qua trinh véi cac mo hinh toan.

Cac phwong phap tinh toan ban dau st dung

*Tdc gid lién hé
E-mail: trucgvs@gmail.com

trueng dong chay va mat do la dong nhit trén mat
catngang. Prichard (1971) da dan xuat hé phwong
trinh 3 chiéu dé dién to4an qua trinh xAm nhip min
nhung nhiéu théng sé khong xac dinh dworc, bai
toan nay gap nhiéu kho khin trong thuc té nén né
dwoc giai quyét bang cach trung binh ho4 theo hai
chiéu hodc mot chiéu (Shankar va Masch (1970),
Leendertee (1971)). Mot s6 mé hinh phé bién,
dwoc str dung rong rai trén thé gi¢i gobm c6 mb
hinh MIKE11, ISIS, EFDC, FWQA, SALFLOW...
Tai Viét Nam, kich ban qudc gia vé bién déi



252 Nguyén Ngoc Truc va Vii Viét Pikc/Tap chi Khoa hoc Ky thudt M6 - Pia chdt 58 (4), 251-259

khi hau do B¢ Tai nguyén & Méi trwong xay
dung da canh bao rang, véi mitc phat thai trung
binh - RCP 4.5, nwéc bién sé dang thém 7.5 cm vao
nam 2020 va 53 cm vao nam 2100 (B6 Tai nguyén
& Méi trueong 2012, 2016). Nhw vay, nguy co anh
hwdng cia bién doi khi hau, nwéc bién dang va
nhiéu hé qua khac bao gbm xAm nhip min dén cac
nganh kinh té, xa hdi, co' s& ha ting k§ thuat cia
Viét Nam la ré rét va dang quan ngai. Ttr nhitng
nam 1960, da c6 mot s6 nghién ctru vé xAm nhip
man nwdc mat dwgce thue hién tai khu viee dong
bing séng Hong va dong bang song Clru Long. Pén
nhitng nam 1980, cdc mo hinh tinh toan da duoc
ap dung trong phan tich va cho két qua kha quan,
c6 thé rng dung dw bdo xAm nhip man. Xam nhip
man & hai d6ng bang chau thd nay hién nay dwoc
nghién ctru kha nhiéu & cac khia canh khac nhau
phuc vu cho nhiéu muc dich tir méi truedng, san
xudt ndong nghiép dén cap thoat nwérc. Cac nghién
ctru da dwa ra canh bao vé xAm nhap méin déi voi
cac cong trinh khai thac.

Dong bang song Hong 1a khu virc d6ng dan cu,
1a trung tAm kinh t€ x3 hdi va la viing trong diém
tréng lta, bdo ddm an ninh lwong thuwc cho mién
Béc, lai 1a viing ven bién chiu nhiéu tac déng cta
xadm nhip man cling nhw bién do6i khi hau. Bén
canh do6, xam nhap man ciing tdc dong manh mé
dén doi séng dan cw, hé thong co sé ha ting, vin
dé cap nuwdc cho sinh hoat va san xuit, cling nhw
cac khia canh kinh t€ - xd héi n6i chung... Vi thé,
viéc nghién ctru xam nhdp man cho khu vire nay la
rat can thiét.

Doi twong va pham vi nghién ctru ctia bai bao
12 tinh hinh dién bién xAm nhap min khu vic sdng
bay va s6ng Ninh Co thudc dia ban tinh Nam Binh.
Mang lwéi song ngoi ctia khu vire thudc phén ha
lwu cda hé théng song Hong, chiu anh hwdng cla
su chi phdi rat phirc tap ctia ché do séng, bién cta
toan hé thong séng Hong - s6ng Thai Binh va thay
triéu bién Péng. Hai ctra s6ng do ra bién trong khu
vuc bao gobm ctra séng Pay va ctra Lach Giang
(sébng Ninh Co). Thuy triéu trong khu vuc c6 ché
d6 nhét triéu déu, bién thién theo quy luit thoi
gian: ngay, nira thang, mua, nhiéu nam. Triéu
cwong manh nhit thwong vao cic thang 1, 6, 7 va
12, thip nhat vao cc thang 3, 4, 8 va 9 trong nam.

Ve dién bién xAm nhap min, thong thuwdong do
man dat dinh vao thdng 1 dén thang 3, nho nhat
vao thang 7 hodc thang 8. Pham vi va mirc do
nhiém m3n nuéc sdong phu thudc dd 1éon thuy

triéy, lwu lwong nuwée séng va diéu kién dia hinh
long va bai song. Hang nam c6 khoang 10% - 20%
dién tich dat ndng nghiép vu xuin bi han hoac khé
khin vé ngudn nuéc twdi. KEt qua quan tric cho
thay vao mua kiét nwérc phuc vu cho sdn xuit nong
nghiép c6 dd man vwot qua néng do cho phép.
Dong chay trén cac song ngay cang can kiét, lwong
nuwée dwdi dat khai thac vwot kha nang cung cip
lam cho man xam nhap sé tré nén rong va sau hon.

Dwa vao két qua phén tich tir cAc ngudn tai
liéu khac nhau, cic tic gia nhan ra rang, & dong
bang song Hong, cu ly xAm nhap man nuwdc mat
trén séng c6 xu hudng tang dan tir bac xuéng Nam.
Nghia la chiéu sdu xdm nhip man ting dan tir séng
C4m - Bach Dang, va 16m nhit tai séng Ninh Co -
bay. Do dé, trong bai bao nay, cac tac gia tap trung
phan tich hién trang va dy bao xam nhap man khu
vuc phia nam dong bang song Hong, cu thé 1a xAm
nhap man trén song Pay va soéng Ninh Co, thudc
dia ban tinh Nam Dinh. Pay la khu vyc chiu anh
huwdng 16m cia xAm nhip mén, dic biét trong diéu
kién bién ddi khi hau.

2. Phwong phap nghién ciru

2.1. Phwong phdp khdo sdt thwce dia, ldy mdu
va thi nghiém hién trwong

Cac tac gia da tién hanh khao sat, thu thap s6
liéu vé dién bién xdm nhap man nwéc mit, Xac
dinh ranh gié4i man nhat trén song theo khong
gian va tho1i gian, tir dé danh gid quy mo xam nhap

Hinh 1. Vi tri diém khdo sdt va phdn tich xdm
nhdp mdn hién trudng.



Nguyén Ngoc Truc va Vii Viét Pitc/Tap chi Khoa hoc Ky thudt M6 - Pia chdt 58 (4), 251-259 253

man. Cong tac hién treomg da thuc hién gom
14y mAu nudc trén song theo dd siu va theo mit
cat ngang, do dd6 man hién trudong. Cac tac gia da
tién hanh 14y 48 mAiu nwdc tai 16 vi tri trén sdng
bay va séng Ninh Co trong thoi gian trung tuin
thang 3/2016 - cao diém min trong nam. Méi vi
tri 1ay nwéc tai 3 ting nwée khac nhau gom tang
mat, ting day va ting gitra (Hinh 1). Tai 2 séng ghi
nhéin dic diém thuy triéu theo ché do nhit triéu.

D6 min trung binh mat cit ngang song dwoc
xac dinh theo cong thirc:

So,.2n + 250,50 + Son

4

Trong do, S 1a d6 man trung binh tai vi tri do,

h1a A6 sau long song, Sozn; Sosk Sosn la A man tai

cacdosau0,2; 0,5 va 0,8h.

PO man trung binh ctia moét chu ky con nwéc
man dwgc tinh béi cong thire:

(S; +S,)AL + (S, +S3)AL, +...+(S,_; +S,)At,

2T

S

a

Trong d6, T 1a thoi gian cia mdt chu ky con
nwoc (gif)‘), T=T,-Ty;At;=T>-Ty, ..., Atn.1=Tyn- Tn-
1:S1, Sz, ..., Sp 12 dd man trung binh mat cit ngang
song tai cac thoi gian ty, ¢, ..., ta

2.2. Phwong phdp phan tich do mdn trong
phong thi nghiém

Trong phong thi nghiém, dé xac dinh d6 man
cac tac gid st dung phwong phap chuin do Bac
Nitrat (phwong phdp Knudsen). Trong nwéc bién
tong ham lwong ctia 11 thanh phan chinh chiém
téi 99.99% tong lwong cic chit khodng hoa tan,
trong d6 dang ké nhit 1a Cl- (55.04%) va Na+
(30.61%), tiép d6 la S04z (7.68%) va Mgz
(3.69%). bé xac dinh d6 mudi nwdc bién, chi can
xac dinh chinh xac ham lwgng mét thanh phan
chinh nao d6, réi bang cac tinh toan don gian theo
méi quan hé da biét sé xac dinh dworc gia tri do
mudi (Poan Van Bo, 2001).

Dung dung dich Bac Nitrat (AgNOs) c6 nong
do biét trude tac dung véi mot thé tich mau nwér,
khi dé ion Clo ctia mau bi két tia & dang AgCl mau
trang sira. Tuy nhién, do trong nuwdc bién con cé
mat dong thoi cac halogen khac (F-, Br, [-) nén két
tha trang stta ké trén ngoai AgCl con cé ca AgF,
AgBr va Agl. Nhu vy, dé€ xac dinh d6 Clo dung
dung dich Bac Nitrat (AgNOs) c6 nong d6 biét
trwdc dé chudn dé mot thé tich mau nuéc bién

(thwongla 15 ml) cho t&i khi cac halogen trong do6
bi két tha hét & dang mudi Bac mau tring sita.
Phan (rng thu gon ctia qua trinh nay (vi du véi Clo)
nhu sau:

Ag* + ClI- - AgCl (trang sira)

Biét dwoc thé tich dung dich AgNO; da st
dung dé két tha hét cac halogen c6 trong lwong
mAu nudc ké trén, dé dang xac dinh dwgc ham
lwong téng cong clia ching, tirc 1a d6 Clo clia mau
nuoc.

2.3. Phwong phdp mé hinh sé

D€ phan tich, danh gia hién trang xdm nhéip
man cling nhw mo6 phdng dw bao kha nang xam
nhap man trong twong lai, cac tac gia da s dung
chuong trinh MIKE 11. Pay la cong cu 1ap mé hinh
thiy dong lwc mot chiéu, nham phan tich chi tiét,
thiét ké, quan 1y va van hanh cho séng va hé thong
kénh dan. Viéc mo6 phéng cw ly xAm nhap min va
noéng dé6 mudi theo khéng gian va thoi gian duoc
thuc hién theo bwérc: (1) gidi phwong trinh Saint-
vernant xac dinh phan b6 lwu toc dong chay tai 1
thoi diém bat ky trén toan mang séng, va (2) mo
phong phan b6 néng dd mudi khi c6 phan bo luu
toc. Poi véi MIKE 11, phén tich xAm nhip man lién
quan dén anh huwdng cta cic qua trinh thdy van,
thiy lwc cia dong chay, do d6, phai st dung két
hop module HD va module AD. Qua trinh phan
tich dwoc thuce hién theo 6 bwdc chinh gom xay
dung so d6 mang luéi séng trong Mike 11, thiét
lap so @6 mit cdt ngang sdng, tao cac bién thuy luc,
tao file thong s6 modun HD, thiét 1ap cac thong s6
cho modun AD, bién tap mo phong.

3. Két qua nghién ciru va thao luin

3.1. Hién trang xdm nhdp mdn

Nghién ctru da tién hanh phan tich, tong hop
nhirng nguon sé liéu khac nhau vé xam nhip man
nuwéc mat giai doan 2004-2007 tai khu vuc dong
bing séng Hong ndi chung, song Py va Ninh Co
ndi riéng, véi 3 mirc ndong d6 mudi trong nudc
gom 1,0 g/L, 4,0 g/Lva 7,0 g/L. Két qua chung cho
thdy, xu hwéng xam nhap min gia ting tlr phia bac
xudng phia nam dong bing. XAm nhap min dién
ra manh mé vao mua kho, tir thang 12 nam truéc
dén thang 3 ndm sau, nhiéu nhat vao thang Mot va
thang Hai. Trong giai doan nay, véi néng d6 mudi
1,0 g/L, cw ly xam nhap man ting dén 100%. Nong
d6 mudi cang cao, sw gia ting cw ly xdm nhip min
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cang giam. Cu thé, véi nong do 4,0 g/L, mic Ao gia
tang dat 76.4%, trong khi d6, véi nong d6 7,0 g/L
chi con 67.3% (bang 1). Cu thé, trén séng bay,
khoang cach xam nhdp man thang Mot tinh tir clra
song véi nobng do mudi 1,0 g/L ting tir 19,5km
(2005), 31km (2006) 1én 43km (2007). Trong
nhitng ndm nay, khoang cach xam nhip man lan
lwot 1a 14,3; 23,0; va 31,7km véi d6 man 4,0 g/L;
va11,3;19,2; va 23,7 km véi do man 7,0 g/L. Biéu
dé cho thiy, xAm nhap man trong thoi gian nay da
gia ting manh mé, nuwdc bién c6 xu hwdéng di
chuyén sau vao dat lién. Diéu nay ciing ding v&i
song Ninh Co. Cu thé, véi nong do man 1.0 g/L
khoang cach xam nhdp man tinh tir ctra song Ninh
Co da tang 109.1% tir ndm 2005 (22.0 km) dén
2007 (46.0 km).

Khdo sat hién trwong va phan tich xam nhap
man trén séng Pay va song Ninh Co da dwoc cac
tac gia thwe hién vao trung tuan thang 3/2016 tai
nhiéu mat cat trén séng (Bang 2). K&t qua phan
tich cho thiy rang séng P4y va song Ninh Co dang
chiu anh hwéng ctia xam nhap man, dd man va
chiéu dai xam nhip man kha phu hop véi cac s6é
liéu xam nhap man cta Vién Khoa hoc Thuy lgi
nam 2010. Pay sé la két qua dé so sanh, doi chiéu
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véi két qua phan tich bang mo hinh Mike 11.

3.2. Phan tich dién bién xdm nhdp mdn véi mé
hinh Mike 11

B0 s6 liéu dau vao cho md hinh bao gobm s6
liéu thiy vin va s6 liéu dia hinh (ban d6 va mat cat
ngang thyc do).
- Sor do tinh todn

Xay dung mang lwéi song trong Mike 11
thong qua viéc s6 hoa cac diém va ndi két cac
nhanh soéng; dinh nghia dip, cdng, va cic cong
trinh thay lwc khéc, lwu viee néi két mé hinh séng
- dong chay - mwa (Hinh 2).

- Tai liéu str dung va diéu kién bién

Tai liéu dia hinh bao gdm c4c mat cit ngang
song.

Bién tinh toan: tai liéu lwu lwgng cac nhanh
thwong Iwu (bién trén) va muc nwéc tai clva song
(bién dwdi) va so liéu do man trong thoi ndm 2010
dwoc st dung dé chay mo hinh. Gia tri d6 man
thuc do thang 3/2016 - 3/2017 dung dé kiém tra
tinh phtu hop ctia mo hinh.

Bdng 1. Ddc diém xdm nhdp mdn trén séng Pdy va Ninh Co.

Thang | Thang Il Thang 111
S| Nim |1.0g/L|4.0g/L|7.09/L |1.0g/L|4.0g/L|7.0g/L]|1.0g/L|4.0g/L]|7.0g/L
<~ Khoang cach twr ctra song (km
o 2005 19.50 14.30 11.30 20.30 17.00 14.80 20.50 16.80 14.70
‘5‘ 2006 31.0 23.0 19.2 26.5 19.5 16.5 19.6 13.8 10.2
2007 43.0 31.7 23.7 20.0 15.5 13.5 19.5 15.2 13.0
81 2005 | 22.00 | 1650 | 14.70 | 19.00 | 14.80 | 13.20 | 25.00 | 18.70 | 16.20
<| 2006 385 30.0 26.0 34.0 26.5 23.0 26.0 18.1 14.5
Z| 2007 46.0 34.7 28.2 29.0 21.0 18.0 24.0 18.5 15.8
Bdng 2. Két qud phdn tich do mdn nwéc séng.
Séng Ninh Co Séng Pay
biémkhdo |, . Khoang cach tirctva| |DPiémkhdo | . . Khoang cach dén
sat  |D0man (g/L) sagng (km) sat Do man (g/1) bié’i (km)
NC1 27,55 1 b5 28,54 2,8
NC4 22,91 5 b4 27,76 6,8
NC6 19,25 10,7 b3 22,65 11
NC8 16,51 14,2 b2 19,25 15
NC9 5,70 19,8 b1 16,22 19,6
NC10 0,50 27,3 b6 0,37 25,6
NC11 0,01 33 b7 0,02 30
b8 0,01 38,9
SV1 13,23 19,3
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Hinh 2. So do tinh todn khu vwec nghién ciru.

Trong do, bién trén gdm cac mit cat tai vi tri
0 m tai s6ng Pao (cach ctra Pay 78,68 km), vi tri
161937.9 m tai séng Pay (cach ctira bay 78,48 km),
vi tri 4135.1 m tai séng Ninh Co (cach ctra Ninh Co
48,72 km). Bién dwéi 12 mat cat tai vi tri 227000
m tai ctra song Pay va vi tri 49736.6 m tai clra song
Ninh Co. S6 liéu muc nwéc bién dwéi tai song Day
va song Ninh Co dugc hiéu chinh theo cackich ban
bién do6i khi hdu - nwéc bién dang nam 2016
twong rng v&i cac nam 2020, 2030, 2040, 2050 va
2100.

- Kiém dinh mo hinh

Két qua chay mo hinh dwgc kiém dinh khong
phai bdi chinh modun chuyén dung ctia phin
mém ma badi so liéu thwe do va sé liéu thu thap tir
nhitng nguon tai liéu tin ciy. Tl biéu d6 trén Hinh
3 ¢6 thé nhan thy gitta dwdmg biéu dién do man
nam 2010 va ndm 2017 c6 su twong dong, cho
thay két qua cia mo6 hinh thu dwoc kha tin ciy.
DPuwong dién bién man ndm 2017 c6 mot vai gia tri

cao hon dwong nam 2010 ciing hoan toan phu
hop do qua 7 ndm d6 man da cé su thay doi theo
thoi gian. Nhin chung d6 man tai cac diém chénh
1éch khong nhiéu so véi két qua tinh todn ciia mé
hinh nén c6 thé cho rang cac két qua dy tinh xam
nhap man ciia mo6 hinh MIKE 11 dap &rng dwoc yéu
cau dit ra.

- Tinh todn mé phdng xam nhdp mdn theo cdc kich
bdn bién déi khi hdu

P& mo phong, phén tich va dy tinh xam nhip
man, bai bao lwa chon cac moc thoi gian 2020,
2030, 2040, 2050 va 2100. Cac kich ban nwéc bién
dang dwoc tinh todn trong nghién ctru nay la kich
ban trung binh thap RCP 4.5 (do kha ning xay ra
cuda kich ban nay la cao nhit) va kich ban cao RCP
8.5 (v&i y nghia canh béo, cho thiy dwoc mirc do
anh hwdng 16m nhit cia bién déi khi hiu dén tinh
trang xam nhip min) theo Kich ban Bién d6i Khi
hiu - Nwéc bién ding cho Viét Nam cta Bo Tai
nguyén va Moi treong (Bang 3).
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Hinh 3. (a) Hién trang xdm nhdp mdn séng
bdy; (b) Hién trang xdm nhdp mdn song Ninh
Co ndm 2016 so véi sé liéu mé hinh ndm 2010.

Bdng 3. Muc nuéc bién ddng theo cdc kich bdn.

Kich ban
BDKH-NBD| Kich ban BDKH - NBD - 2016
-2012

Nam 2020  [Kich ban|2030|2040(2050{2100
Muc 7.5 RCP4.5| 13 | 17 | 22 | 53
nuwdc
dang 7.5 RCP8.5| 13 | 18 | 25 | 72
(cm)

- Dién bién xdm nhdp mdn trén séng Ddy

+ Két qua dy tinh xdm nhip man sdng Pay
theo kich ban RCP 4.5:

Dién bién xAm nhap min séng Day theo kich
ban phat thai trung binh thidp RCP 4.5 dwoc xay

dung tir két qua phén tich dau ra cda mé hinh
MIKE 11 (Hinh 4). Trén biéu do6 c6 thé thiy xu
hwéng xdm nhdp man ting dan theo cic nam,
twong (ng véi mirc @6 nwére bién dang khac nhau.
Vi dy, xét trén cing mot vi tri cach ctra bién 22 km,
c6 thé thdy nam 2010 d6 man xap xi 8,7g/L; dén
nam 2020 la 9,6g/L; nam 2030 la 10,6g/L; nam
2040 1a 11,5 g/L; nam 2050 sé la 12,5g/L; va dw
tinh dén ndm 2100 d6 man 1én t&i 15g/L, gan gip
1,5 lan gia tri d6 min nam 2020. Xét tai cung do
man 1,5g/L (46 man anh hwdng téi nong nghiép -
theo FAO, 1998, 2005), thi nam 2010 ranh gidi
man 1,5g/L da tién vao sdu 24,8km so véi clra
song. Nam 2020 nwéc man tién vao 25,5km; nim
2030 la 26,2km; nam 2040 la 26,5km; nam 2050
1a 26,9km; cuc dai vao nam 2100 véi khoang cach
28,3km. Pén cudi thé ki, cwr ly xAm nhap man cho
nong do 1,5g/L ting thém 3,5km so véi sb liéu
nam 2010.

+ Két qua dv tinh xAm nhip man séng Day
theo kich ban RCP 8.5:

Véi kich ban phét thai cao nhat RCP 8.5, m6
hinh mé phong dwa vao muwc nuwéc bién diang va
lwong mua twong ng. Két qua cho thiy, tai vi tri
cach ctra bién 22km, dén nam 2020 d6 man la
9,8g/L; t&¢inam 2030 1én téi 10,7g/L; nam 2040 la
11,7g/L; nam 2050 la 12,9g/L. Va nam 2100 do
man lén t&i 15,4g/L, gan gip 1,5 1an so véi gia tri
dd mdn ndm 2020. Xét tai ranh gié¢i man 1,5g/L
nam 2020 nwéc man tién vao 25,8 km; nam 2030
la 26,3km; nam 2040 la 26,6km; nam 2050 la
27,3km. Téi ndm 2100 véi khodng cach 16m nhit
véi gid tri 29,5km (Hinh 5).

C6 thé nhan xét rang tir ndm 2020 nwéc min
noéng do 1,5g/L vao sdu trung binh khodng 0,5
km/thip nién. Pén nam 2100, cw ly xam nhip
man cho nong d6 1,5g/L gia ting thém 4,7km so
véinam 2010.

- Dién bién xdm nhdp mdn trén séng Ninh Co

+ Két qua du tinh xdm nhip min song Ninh
Co theo kich ban RCP 4.5.

Phan tich twong tw nhw véi song Pay, khi xét
trén cung maot vi tri cach 22 km ttr ctra song Ninh
Co, s0 liéu ndm 2010 cho thay gia tri d0 man 12 0,8
g/L. Gia tri phan tich mé phdng d6 man cac nam
2020, 2030, 2040, 2050, 2100 lan lwot la 1,1g/L;
1,2g/L; 1,5g/L; 1,7g/L va 2,2g/L. Nhw vay, gia tri
d6 man tai nam 2100 cao gip 2 lan gia tri man nam
2020 (Hinh 6).
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Hinh 6. Dién bién xam nhdp mdn séng Ninh Co
theo kich bdn RCP 4.5.

Véi ranh gi¢i d6 man 1,5g/L, nam 2010 do
man nay xudt hién & vi tri 21,4km. Ranh giGi nay
dén cac nam 2020, 2030, 2040, 2050, 2100 dw
tinh Ian lwotla 21,7km; 21,8km; 22km; 22,2km va
22,5km. Trung binh méi thap nién ranh gi¢i man
1,5g/L sé tién sdu hon 200m. Nam 2100, cy ly xam
nhap man nong do 1,5 g/L gia ting thém 1,1km so
véinam 2010.

+ Két qua du tinh xAm nhip min song Ninh
Co theo kich ban RCP 8.5

Tai vi tri cach 22 km so v&i ctra bién, gia tri do
man vao cac nam 2020, 2030, 2040, 2050, 2100
lan lwot 1a 1,3g/L; 1,4g/L; 1,5g/L; 1,7g/L va
2,4g/L. Nam 2100 c6 d6 man 1én gip 3 lan so véi
gia tri co s& nam 2010 (gia tri tang 1a 1,6 g/L)
(Hinh 7). V&i ranh gidi man 1,5g/L, gia tri twong
urng véi cac nam 2020, 2030, 2040, 2050, 2100
dwoc du tinh sé lan lwot 1a 21,8km; 21,9km;
22km; 22,3km va 22,6km. Trung binh méi thap
nién viing nwéc c6 dd médn 1,5g/L sé tién sdu hon

DO min (g/1)
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Hinh 7. Dién bién xdm nhdp mdn séng Ninh Co
theo kich bdn RCP 8.5.

200m. Cu ly xAm nh&p méan cho nong d6 1,5g/L
nam 2100 sé 16n hon 1,2 1an so véi nam co s&
2010.

4. Thao luin

S6 liéu stir dung cho mé hinh hiu hét dwgc thu
thap tir cac tram thiy van trén séng Pay va song
Ninh Co, két hop véi s6 liéu thue do do céc tac gia
truc tiép khao sat hién trueong va phén tich thi
nghiém trong phong. Viéc kiém dinh mé hinh
duwogc thwc hién theo phwong phap truc quan,
danh gia mé hinh dwa vao s6 liéu thuc do thay vi
chay mé dun kiém dinh riéng. Két qua thu dwoc
cho thiy su twong dong gitra dwong dién bién xam
nhap man nam 2010 dworc thiét 14p bai MIKE 11
va s6 liéu thuwc do. Piéu d6 chirmg té mo hinh da
thiét 14p ¢ do tin ciy va do chinh xac chip nhin
duworc.

Trong phan tich dy tinh xdm nhap man twong
lai, nghién ctru lwa chon cic mdc thoi gian 2020,
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2030, 2040, 2050 va 2100, nham phu hop véi cac
s0 liéu dworc cung cap trong kich ban bién doi khi
hiu va nwéc bién dang cho Viét Nam, do bd Tai
nguyén & Moi trueong cong bo. Cac kich ban bién
d6i khi hdu - nwée bién dang dwoc st dung trong
nghién ctru nay dwa trén kha nang xay ra cta kich
ban cao nhat (RCP 4.5) va dwa vao y nghia canh
bao cao nhit (RCP 8.5). B6 s6 liéu dau vao cho mo
hinh véi hai kich ban nay cé sw khiac nhau vé muc
nuéc va lwong mua. Trén thyc té, dién bién xam
nhap man phu thudc rat nhiéu vao cac yéu t6 khac
nhau, dic biét véi ddng bang song Hong con bi chi
phoi béi hoat dong nhan sinh. Trong do, dang ké
nhat 1a viéc xa nwdc tir cac ho thay loi, thay dién
thwong ngudn nham cAp nuwéc cho san xuit ndng
nghiép vao nhitng thang mua khé trong khoang
murdi nam tré lai day, lam cho dién bién xam nhap
man thay d6i manh mé. Do tinh phirc tap do,
nghién ctru nay chi tip trung vao mot s6 khia canh
thun tdy tw nhién, nham don gian héa bai toan
ma chwa dé cip hét moi khia canh thuc té.

5. Két luan

Khu vyc nghién ciru thuéc phia Nam dong
bang song Hong, gdbm song Day va sdng Ninh Co.
DAy 1a khu vuee chiu tic dong xAm nhap man nhiéu
nhit cing ddng bang. K&t qua phan tich xAm nhip
man bang s6 liéu thuc do va mo hinh Mike 11 cho
thay dwong cong dién bién xAm nhap man khu vuc
nghién ctru c¢é sw phu hop va cé thé dung kiém
dinh 1an nhau. Véi trudmg hop song Day, khi so
sanh 2 kich ban bién ddi khi hau, RCP 4.5 va 8.5
nhéin thiy gia tri 6 man tai cing mét vi tri (22km
tir ctra bién) ctia kich ban RCP 8.5 cao hon so véi
kich ban RCP 4.5; twong tw véi d6 14n sau cda cling
moétnong dé min 1,5 g/L ctia kich ban RCP 8.5 cao
hon treong hop kich ban RCP 4.5. Véi dw tinh xam
nhip man theo cac moc thoi gian 2020, 2030,
2040, 2050, 2100, ctr mdi thap nién ranh gi¢i min
1,5g/L dich chuyén tir 300m dén 700m vé thwong
nguon. Véi song Ninh Co cling cho két qua twong
tw, tuy nhién, ranh gi¢i min 1,5g/L ctr mdi thap
nién chi dich chuyén khoang 200m.

So sanh gitra 2 sdng v&i nhau cho thiy cho du
theo cac kich ban khac nhau thi séng Dy van bi
xam nhip man nhiéu hon séng Ninh Co. Cur ly xam
nhap man ctia néng d6 1,5g/L trén séng Ninh Co
1a 22,5km trong khi d6 trén song Day cw ly nay 1én

tdi 29km. Tai cung vi tri 22km tinh tir clra song,
séngPay c6 d0 manla 12,7g/L trong khi gia tri nay
& song Ninh Co chi 2,3g/L. Viéc dy tinh xam nhadp
man theo cac kich ban nay chu yéu dwa vao cac
yéu t0 tw nhién ma chwa xét dén vai tro hoat dong
nhan sinh nhw diéu tiét h6 thuy chira thwong
nguon.

Loi cam on
Bai bao dwoc hoan thanh véi su tai tro cla

Quy Phat trién Khoa hoc va Cong nghé Qudc gia
(NAFOSTED), bé tai ma s6 105.08-2014.45.

Tai liéu tham khao

B0 Tai nguyén va Moi treong, 2012. Kich ban bién
d6i khi hau, nwée bién dang cho Viét Nam, tr55,
Nha xudt bdn Tai nguyén - Méi trwong va Bdn
db Viet Nam, Ha Ni.

B0 Tai nguyén Mai trwong, 2016. Kich ban bién
d6i khi hdu - nwde bién dang cho Viét Nam nam
2016, Nha xudt bdn Tai nguyén - Méi trwomg va
Bdn do Viét Nam.

DHI Water & Environment, 2000. MIKE 11 - M&t
hé théng céng cu mo hinh cho séng va kénh
dan.

DPoan Van B9, 2001. Cdc phwong phdp phdn tich
héa loc nwéc bién, Nha xuit ban Dai hoc Qudc
gia Ha Noi, Ha Noi.

FAO, 1988. Salt- Afected Soils and their
Management.

FAO, 2005. 20 things to know about the impact of
salt water on agricultural land in Aceh
province.

Leendertee, 1971. Aspect of a computational
model for long period water wave
propagation, RM - RC-5294, Rand Corp, Santa
Monica, California.

Prichard, J. W., 1971. Effect of pentylenetetrazol
on the leech Retzius cell. Exp. Neurol32, 275-
286.

Shankar N. ]. and Masch F. D., 1970. Influence of
tidal inlets on salinity and related phenomena
in estuaries, Tech. Rept. HYD 16-7001, CRWR-
49,



Nguyén Ngoc Truc va Vii Viét Pitc/Tap chi Khoa hoc Ky thudt M6 - Pia chdt 58 (4), 251-259 259

ABSTRACT

Status quo and development of saline intrusion in the southern Red
River delta in climate change context

Truc Ngoc Nguyen, Duc Viet Vu
Faculty of Geology, VNU-University of Science, Vietnam National University, Hanoi

This paper presents results of the status quo and predictions of saline intrusion of surface water in
the southern Red River delta, including the Day River and Ninh Co River, which are heavily impacted by
saline intrusion. The scenarios of climate change and sea level rise, which is selected to analyse are RCP
4.5 and RCP 8.5 and time scales are the year of 2020, 2030, 2040, 2050, 2100. The studied results which
was obtained from statistic data, field and laboratory testing, and modelling with Mike 11 programme
showed that saline intrusion in the Day river is stronger than that in Ninh Co river. Intrusion distance of
the salinity of 1.5 g/L in Ninh Co river is 22.5 km. Meanwhile that one in Day river is up to 29 km. At 22km
far from the river mouth, the salinity in Day river is 12.7 g/L and in Ninh Co river is only 2.3 g/L. The
estimated results of modelling showed that saline boundary of 1.5 g/L moves toward upstream from
300m to 700m in Day river and 200m in Ninh Co river in each decade. The estimation of salinity intrusion
under these scenarios is mainly based on natural factors but not on the role of human activities such as
regulating upstream reservoirs.





