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Thdi Binh la mét tinh ven bién ctia ddng bang séng Hong, noi ¢é tdng chira
nwéc (TCN) Holocen dwoc phdn b6 véi ddc diém thily dia hda phire tap, khu
vwre nwde mdn, lova nhat dan xen. Tdng chira nwée nay chiu dnh hwéng truc
tiép ctia nwéc mwa, tong lirong nuwée tinh todn bé cdp vao TCN la 345.460
m3/ng. Bén canh dé tdng chiva nwéc con chiu dnh hwéng ctia thiy triéu va
nwéc séng, dao ddng ctia mwc nwéc trong TCN dong pha véi Ién xubng clia
thiy triéu trong pham vi 1,5 + 3,0 km so v&i dwong bo. Téng lwong nwée bé
cdp tir nwde séng, bién cho TCN la 300 m3/ngay. Do c6 sw b6 cdp cua ctia
nwéc mwa, nwée séng di gép phdn vao qud trinh riva mdn cho TCN, theo tinh
todn dién tich viing nwéc mdn trén toan tinh thu hep khodng 180 km?, tir
700,5 km? ndm 1996 xuéng 521,1 km? nhw hién nay. Dwa vao mé hinh
VISUAL MODFLOW két hop phdn mém SEAWAT, dw bdo dén ndm 2100, véi
tdc do gia tdang vé lwong muwa, sw ddng 1én ctia mwe nwde séng, bién nhw hién
nay, ranh gi¢i mdn - nhat ctia TCN thay doi, dién tich viing nwéc mdn tiép
tuc dwoc thu hep khodng 103,5 km? va trir lwong nwéc nhat trén toan tinh
dat khodng 860 triéu m3.

© 2018 Truwong Pai hoc Mo - Pia chat. T4t ca cac quyén dwoc bao dam.

1. M& dau

1.200 km2 c6 chiéu day khong déng déu, rit mong
& phia Bac - TAy Bic va ting dan vé phia Nam -

Thai Binh 12 mét tinh ven bién ndm trong
ving dong bang chiu thé song Hong, dwoc bao
boc bdi hé thdng song, bién khép kin. Pac diém
nay da tac dong truc tiép dén trir lwong va chat
lwong tai nguyén nwéc dudi dat cda tinh. Tang
chira nwéc Holocen la TCN trén cling, gan nhw pht
kin toan bd dién tich cia tinh véi dién tich khoang

*Tdc giad lién hé
E-mail: tranthithanhthuy@humg.edu.vn

béng Nam, bé day trung binh thay di tir 5 + 25 m.
bay la TCN khong ap véi muc nuwede thay doi theo
mua, trung binh tir 1 + 2 m. Chat lwgng nwdc bién
doi phirc tap, khu vuc nwéc nhat va nwédc lo, man
phan bé dan xen nhau (Lai Ptrc Hung, 1996). Hién
nay TCN nay la mét trong nhirng nguén cung cip
nuwéc chinh phuc vu cho cdc muc dich kinh té va
dan sinh. Do la TCN c6 quan hé truec ti€p véi nuée
mua, nwde song, bién nén viéc nghién ctru sw bién
d6i chat lwong va trir lwong theo thoi gian cin
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Hinh 1. B0 thi bién thién ctia lwong mwa véi mwe nwéc TCN Holocen theo thoi gian.
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Hinh 2. P thi biéu dién quan hé giira lwong mwa véi c6t cao muwe nuéc TCN Holocen.

dwoc quan tAm, dac biét trwdc tic dong clia Bién
d6i khi hau va nuée bién dang hién nay nham bao
vé, quy hoach khai thac va str dung hop ly hoat
dong phat trién kinh té ctia khu vuec.

2. Dboi tweng va phwong phap nghién ciru

2.1. béi twong nghién ciru

TCN Holocen khu vwe tinh Thai Binh, vai tro
cta lwong mua, séng, bién téi sy hinh thanh triv
lwong, chit lwgng cia ting chira nwdrc.

2.2. Phwong phdp nghién ciru

+ Thu thap tai liéu: cac s6 liéu quan tric vé
lwong mwa, mwc nwédc song, bién, muc nwdc dwdi
dat cia TCN Holocen theo thoi gian.

+ Khdo st thuc dia: quan tric tw ddong muc
nudc dudi dat theo thoi gian tai mot s6 160 khoan
ven sdng, bién duoc lwa chon nham bé sung chubi
s0 liéu thu thap va danh gia moi quan hé cta nuéc
song, bién v&i nwdc dwdi dat khu viee ven bo.
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+ Phwong phap mé hinh s6 VISUAL MOD-
FLOW (Waterloo Hydrogeologic, 2012) két hop
phin mém SEAWAT (Christian D. Langevin et al,
2008): mo6 phéng dong chay cho TCN bang mo
hinh MODFLOW va dw bao su thay d6i mwc nwéc
dwéi dat va dich chuyén ranh gi¢i mén - nhat TCN
trwéc anh hwdng ctia lwong mwa va nwdc song,
bién theo thoi gian bang phin mém SEAWAT.

3. Két qua nghién ciru va thao luan

3.1. Anh hwéng cia Iwong mwa dén ting
chiva nwérc Holocen

Can c theo két qua khao sat thue dia cung tai
liéu thu thap tir Trung tAm quy hoach va diéu tra
tai nguyén nuwéc quoc gia, Trung tAm khi twong
thily van quéc gia (Trung tdm quy hoach va diéu
tra tai nguyén nuwéc qubc gia, 2015; Trung tm khi
twong thuy van quoc gia, 2015) nghién ctru da
thiét 1lap mai quan hé gitra lwgng mwa va muc

nwéc dwdi dit theo thoi gian trong giai doan tir
nam 1995 dén 2014 (Hinh 1) véi muc dich xac
dinh lwgng dong gop ciia nwdc mwa trong sw hinh
thanh trir lwong nwéc dwédi dat.

Két qua cho thiy dao dong ciia muwc nudéc
dwéi dat TCN Holocen trung binh thang tai cac 16
khoan (LK) quan trac Q155, Q156, Q158 va Q159
(Hinh 3) c¢6 xu hwéng ting 1én theo thoi gian, bién
d6i ddng déu voi tong lwong mwa quan trac trung
binh thang. Dao dong muc nwéc dwdi dat véi
lwong mwa cé quan hé tuyén tinh (Hinh 2), dwoc
biéu dién bang phuwong trinh twong quan y =
0,0007x + 0,8867, v&i hé s6 twong quan R2 = 0,31.

Lwong bo cidp cua nwéc mwa cho TCN
Holocen dwoc xac dinh theo phwong phap cua
Bindeman va Healy & Cook theo céng thirc (1)
(Richard W. Healy, 2002)
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Hinh 3. Ranh gi¢i mdn - nhat tdng chira nwéc Holocen ndm 1996 va ndm 2014.
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Hinh 4. B0 thi bién thién mwc nwéc séng, bién va tdng chira nwéc Holocen theo thoi gian.

Holocen trung binh thang tai cac 16 khoan quan
tric chia tinh Thai Binh lién tuc theo thoi gian tir
1995 - 2015. Lwong nwdc mwa bo cip vao TCN
Holocen da tinh toan dwoc theo muia nhw sau: Mua
mua, lrgng nwdc mua bé cip cho TCN tinh toan
0,0003 + 0,00032 m/ng, chiém 25 + 27% tong
lrong nwéc mwa nam. Vao mua kho lwgng nuwéc
lai mat di woc tinh thay doi tir 0,000068 +
0,000098 m/ng, chiém khoang 18 + 26%. Tong
lwong nwéce bé cip cho TCN tir nwéc mwa khoang
345.460 m3/ng. Tai khu vwec Thuy Ha, Thai Thuy,
dua trén két qua tinh toan tai LK Q156, toc do gia
tang muwc nuwéc trung binh dén nam 2014 khoang
0,038 m/nam; tai khu vwc Quynh Phu t6c do
khoang 0,096 m/nam theo LK Q159.

So sanh v&i két qua nghién ciru da thuce hién
nam 1996 clia tac gia Lai BPirc Hung (Lai Ptrc Hung,
1996) véi két qua danh gia hién tai téi nam 2014
(Hinh 3) cho thiy ranh gi¢i man - nhat trong TCN
Holocen trén toan bo khu vuc da cé su thay dai,
dién tich ving nwéc man dwoc thu hep khoang
180 kmz, tir 700,5 km2 xu6ng con 521,1 km2 nhw
hién nay va phén b tip trung hon theo dién, dic
biét véi nhirng viing c6 kha nang tham nwéc tét va
khu vuc ven bién.

3.2. Anh hwéng ciia nwérc séng, bién dén TCN
Holocen

Tai khu vyrc nghién ctru TCN Holocen c6 quan
hé truc tiép véi nwde séng, bién. Dua trén do thi
biéu dién moi quan hé gitta mwc nwédc song, bién

trén toan tinh véi TCN (Hinh 4) cho thiy muc
nuwéc c6 dao ddng dong pha tai hdu hét cac vi tri
quan trac.

0] pham vi 1,5 + 3,0 km so v&i duwong bo bién,
dao déng muc nwéc dwdi dat dong pha véi dao
déng clia muc nwdc bién trén toan bd chiéu dai
tuyén quan tric tir Thai Thuy dén Tién Hai. Diéu
ndy ciing thé hién rd trong s6 liéu thu thap tai 16
khoan quan trac qudc gia Q155. Vao siu trong dat
lién, mirc dd anh hwdng clia nwédc bién dén nuwée
dwéi dat gidm dan (Hinh 5).

Lwong b6 cip tir nwéc sdng, bién vao TCN
Holocen dwoc tinh theo phwong trinh Puypuy (2)
(Pang Hitu On, 2003).

o (2)

Trong d6, h;, h21a bé day TCN tai cac 16 khoan
quan trac & khoang cach (L) gitta cac 16 khoan 1a
2,5 km dén 7,0 km. K12 hé s6 thAm trung binh cua
TCN, bang 2,8 m/ng. Két qua tinh toan cho thdy
lwong nuwée song, bién bo cap vao TCN thay doi tir
0,000000882 dén 0,0000032 m?2/ng, tai vi tri gin
song, bién lwgng bd cip thwong 1én hon. Tong
lwong nuwéc bd cip cho TCN wéc tinh la 300
m3/ngay. Viéc b6 cip nay lam gia ting qua trinh
xam nhip mén tai cac clra song ven bién nhw séng
Hong, song Tra Ly va cac khu vuc ven bién. Tuy
nhién, tai cac khu virc khong chiu anh hwéng cia
s xAm nhép cta nwdc bién thi lwgng b cip clia
nwéc song da gép phan rira min cho TCN tai
nhitng khu vuc ven séng nhuw song Hong, song
Ludc, song Tra Ly (Hinh 3).
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Hinh 5. B0 thi dao dong muc nwéc TCN Holocen & khodng cdch 1,5 + 3,0 km so véi bor bién.
Bdng 1. Dw bdo sw thay ddi ctia cdc nhdn t6 véi diéu kién khi hdu, thiy vin twong lai,

TT Noi dung Hiéntai| 2020 2060 | 2100
1 Dién tich st dung dat, km? 462,6721539,784|616,896 |694,008
2 Muc nwée bién, cm 9 11 24 50
3 Luong mwa, mm 1.790 | 1.830 | 1970 | 2.120
4 Nhiét do, °C 23,1 23,4 24,5 25,3
5 Lwong b6c hoi, mm 840 865 1.025 | 1.260
6 | Luong b6 cip cia nwédc séng, bién vao TCN Holocen, m3/ng | 300 327 849 1.120
7 Luwong b cip cia nwée mwa vao TCN Holocen, m3/ngdy  |345.460|346.350|348.160|350.580

3.3. Dw bdo tdc dong cua lwg'ng mwa va nwéc
bién ddng dén TCN Holocen

Tr két qua nghién ctru vai tro cia lwong mua,
nuwéc song, bién dén sw bo cip cho TCN Holocen
khu vwc nghién ciru, stv dung mé hinh VISUAL
MODFLOW két hop véi phan mém SEAWAT dé
tinh toan, dw bao anh hwdng ctia chiing dén tang
chira nwére trong trong lai dac biét trwede tac dong
su thay ddi khi hdu va dang 1én ctia nwée bién nhw
hién nay. D€ c6 co s& danh gia tic déng cua ching
dén TCN nay, nghién ctru da gia thiét c¢6 dinh lvu
lwong khai thic nwérc theo thoi gian, cadc nhan té
khi twong, thiy van va lwong nwédc bé cap dwoc
dw bao dwa trén két qua danh gia sw thay doi cta
cac yéu t6 tir nam 1995 dén nam 2015 lam co s&
du bao xu thé cuia ching trong twong lai dén nam
2100. Cac gia tri dau vao dwoc tinh toan dwédi sw
thay d6i ctia diéu kién khi hdu va sy dang lén cua
muc nudc song, bién, hién trang st dung dit va
lwong b6 cip cho TCN theo thoi gian dwoc trinh
bay trong Bang 1.

Két qua md hinh du bao theo sw thay déi khi
hiu va dang 1én cia nwée bién nhw hién nay, muc
nuéc TCN Holocen c6 xu hwéng gia tang & khu vuc
phia Bic ctia tinh do lién tuc dwoc bd cap béi nuéc
mua véi mie tang khoang 0,2 + 0,3 m tinh dén
nam 2100. Trong khi d6, tai khu vuyc phia Nam va
ven bién Tién Hai, mac du dang lién tuc dwoc khai
thac st dung vi TCN Pleistocen bi man tuy nhién
do tac dong lién tuc b6 cip bdi nwdc mua voi
lwong mwa gia ting nhiéu va nwéc mét nén muc
nuwéc TCN Holocen it thay doi trong sudt thoi gian
dw bdo ctia m6 hinh (Hinh 6, 7). Tt két qua md
hinh du bao su thay d6i mwc nwéc theo thoi gian,
st dung mo hinh SEAWAT mo6 phong va wéc tinh
sw thay doi ranh gii man - nhat TCN Holocen theo
thoi gian. K&t qua mo hinh cho thay TCN Holocen
c6 xu hwéng riva man, dac biét & khu vyc ven song
Tra Ly thudc Pong Hung, Kién Xwong, Tién Hai va
& khu vire bén trong dat lién véi nhirng ving ¢
kha ndng thAm nwérc tot. Trong do, tai khu vuc ven
bién Thai Thuy, do chiu anh hwdng cia nwée bién
va s xam nhip méan tir nwée bién vao cira bién
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Hinh 6. Mwc nwoc TCN Holocen ndm 2060.

Hinh 7. Mwc nworc TCN Holocen ndm 2100.
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Hinh 8. Tai nguyén nwéc nhat TCN Holocen dw bdo theo xu thé bién doi khi hdu hién nay.

Thai Binh hay cac ctra séng ven bién nén TCN
Holocen bi nhiém mén vao sau trong dat lién. Dién
tich viing nwéc man thay doi tir 521,132 km2 nhw
hién nay xudng con 453,99 km2 (ndm 2060) va
417,64 km2 (ndm 2100). Tinh d€n nam 2100, TCN
Holocen dwoc riva man khoang 103,5 km2 so véi
hién nay.

Tl két qua mo hinh, nghién ctru da tinh toan
dw bao dworc triv lwgng tai nguyén nwéc nhat ca
TCN Holocen trén toan tinh dén nam 2100 wéc dat
khoang 860 triéu m3, ting 103,2 triéu m3 so v&i
hién tai. Sw gia ting lwgng nwéc nhat thay doi tuy
thudc vao cac huyén trong tinh va theo thoi gian,
chi tiét trén Hinh 8.

4. Két luan

Tang chira nwéc Holocen cida tinh Thai Binh

chiu anh hwéng 16n cia lwvgng mwa va nwde song,
bién. Theo tinh toan lwong nwéc mwa bo cip cho
TCN vao mua mua tir 0,0003 + 0,00032 m/ng,
chiém khodng 25 + 27 % tong lwgng mwa nam.
Tong lwgng nuwée bo cip tir nwdc muwa cho TCN
khoang 345.460 m3/ng. Lwong nuée song, bién b
cAp vao TCN thay doi tir 0,000000882 dén
0,0000032 m2/ng trong d6 & vi tri gan séng, bién
& khoang cach 1,5 + 3,0 km lwong bo cip thwong
1é6m hon. Téng lwong nuéc bd cip tir song, bién
cho TCN wéc tinh 13 300 m3/ngay. Sw bo cip cla
nuwéc mua va nwdc song & nhitng khu vuc nuwéc
nhat c6 vai tro quan trong trong qua trinh riva man
cho TCN. Dién tich viing nwéc man trén toan tinh
thu hep khodng 180 km?, tir 700,5 km? nam 1996
xubéng 521,1 km?2 hién nay, dic biét & nhirng khu
vurc kha ning thAm nuwéc tét, khu vire phia Bic cia
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tinh hay ven song Hong, song Ludc, song Tra Ly va trinh mién Béc, Ha Noi.
ven bién...

Biang viéc st dung md hinh VISUAL
MODFLOW véi phan mém SEAWAT da danh gia,
du bao anh hwéng clia lwgng mwa, nwéc song,

Trung tAm quy hoach va diéu tra tai nguyén nwéc
qudc gia, 2015. Két qud quan trdc nuéc dudi
ddt tai cdc 16 khoan quan trdc tinh Thdi Binh. Ha

bién dén TCN Holocen téi viéc lam thay doi muc Noi.

nuée dudi dat, dich chuyén ranh gi¢i man - nhat, Trung tam khi twong thiy van qudc gia, 2015. Két
thay d6i trir lwgng nwéc nhat viing nghién ctiru. qud quan trdc khi twong thily van tinh Thdi Binh
Két qua mo hinh dw bao dén nam 2100 trong tir ndm 1960 dén ndm 2015. Ha Noi.

trwong hop thay déi khi hdu va dang 1én cta nuwéc
bién nhw hién nay, dién tich viing nwéc man cta
TCN Holocen thu hep khoang 103,5 km? so v&i
hién nay, trit lwong nwéc nhat trén toan tinh wéc
tinh dat 860 triéu m3.
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ABSTRACT

Studying the impact of rainfall and river, sea water to Holocen aquifer
in Thai Binh Province
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Thai Binh is a coastal province of Red River Delta, where having Holocene aquifers were distributed
with complex geochemical conditions (intermingling of salt, brackish and fresh water zones). This aquifer
is affected directly by rainfall and total amount of calculated water recharge for this aquifer is about
345.460 m3/day. In addition, the water level of aquifer also is affected by tides and rivers and the
fluctuation of the groundwater level is varied with the change of tide in the range 1.5 + 3.0 km from the
shoreline. The total amount of sea and river water recharging to this aquifer is 300 m3/day. With the
recharge of rainfall and surface water, the area of saltwater zone was narrowed about 180 square
kilometer, from 700.5 square kilometer in 1996 to 521.1 square kilometer in 2014. Under the same
coditions of rainfall and sea level rise, the simulation results of VISUAL MODFLOW and SEAWAT models
forecast to 2100, the salt water area zones are continues to shrink is about 103.5 square kilometer and
groundwater storage in this aquifer is 860 million cubic meter.



