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T khba: Xam nhdgp man,

giai phap giam thiéu, bo

cdp nhan tgo

Tom tat: Luu vuc sdng Liy dwoc ddc trumg bai cac logi tram tich
khac nhau ¢ hai bén bo sbng, trong dé con cét dé bén bo phdi
song c6 thanh phan chu yéu cét va it san, tudi Pleistocene. Nguroc
lai, khu virc dong bang boi tich thap bén be trai gom céc lop céat
sét xen I6p sét mong tusi Pleistocene va Holocene. Két qua diéu
tra thé hién rang: Cdc viing nirdéc man nam rdi rac trong khu virc
nghién ciu véi dé mén bién doi manh theo dién. Con cat chia
nuwdc nhat tgo thanh ranh gidi ngan cdach ngan xam nhdp man tur
bién, trong khi @6 dong bang boi tich, dac biét ¢ do sau >10m
hau hét bi nhiém man.

Trén co s két qua nghién citu co ché xam nhdp man va ldy y kién
chuyén gia, tap thé tac gia khuyén nghi mgt su két hop nhiéu gidi
phap dé ngan ngura va giam thiéu xam nhap man nhu sau: 1) Cac
gidi phdp thay déi co cau cay trong, diéu chinh cac bién phap
twdi tiéu theo nhu cau thuc té cua cay trong, tang tham thyc vat,
ciing nhw cdc gidi phap tich trir va sir dung nwéc mat thay thé can
dwoc khuyén khich; 2) Viéc khai thic mede dudi dat & dong bang
boi tich bo trdi song Lity nén bi cam hogc it nhat la dwrgc chinh
quyén dia phuong quan 1y chat ché; 3) Chi nén khai thac nuoc
duwéi dat & cac con cét bo phdi séng Lily, véi toc do bom duoc
kiém sodt theo hieong bé cdp theo miia woc tinh; va 4) Co thé trién
khai mgt hé thong bé cdp tang chita nude dwoc quan 1y trong cac
con cdt dé bé sung nuwéc nhat ciing nhw ngdan chan sy xam nhdp
Cua nwot man.

1. bat van dé

khac nhau & hai bén bd song. Pac biét, dong

Binh Thuan la mét trong nhiing tinh kho
han nhat Viét Nam véi lugng mua trung binh
hang thang duéi 50 mm va luong bdc hoi
hang thang la 140 mm vao mua khd (tir thang
11 dén thang 4 nam sau). Luu vuc song Lily
(Hinh 1) dugc dic trung boi cac loai tram tich
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bang bdi tich thip nim & bo trai sdng, trong
khi cac con cat I6n c6 mat & bo bén kia. Con
cat co thanh phan cha yéu gém cat va mot it
san, duoc hinh thanh bai cac qua trinh tram
tich bién va bién-gi6 trong Pleistocene. O bo
trai, ddng bang bdi tich thap bao gom céc 16p


mailto:hohuuhieu@yahoo.com
mailto:hhhieu@mae.gov.vn

cét sét xen k& lop sét mong, ¢ ngudn goc tir
céc chu ky tram tich alluvi-dam lay-bién phuc
tap trong Pleistocene va Holocene. Cac chudi
tram tich Pleistocene va Holocene tao thanh
cac tang chira nudc chinh trong khu vuc. Tang
chira nudc Holocene c6 do day thay doi ting
dan vé phia bién tir 2 m dén 20 m & bo tréi.

Trong khi do, chdng c6 chiéu day mong hozc
ving mit & bo phai do qua trinh x6i mon va
nang cao manh. Nguoc lai, céc ting chua
nude Pleistocene c6 d¢ day mong & bo tréi,
trong khi twong d6i day trong cac con cat & b
phai (Nawapi, 2015)
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Hinh 1. So d6 d1a chat thui van khu vuc nghién ctru (Theo Nawapi, 2015).

Ghi chi:[ s |Téng chira nuéc Holocen;

Luu vuc s6ng Liy bi anh huong nghiém
trong boi sy xam nhap cta nudc man. Theo
song Lity, nuéc man xam nhap sau 10-15 km
Vao trong dat lién. Ngudn nude bd cap cho cac
tang chta nudc chu yéu dén tir luong mua
trong mua mua va nu¢c mat thdng qua céac
hoat dong tudi tiéu. Dong thoat xay ra doc
theo song Liiy va cac nhanh cua no, va thoat
ngam ra bién, ciing nhu khai thac nuéc phuc
vu tudi tiéu, nudi trong thay san va khai thac
khoang san. O khu vuc nay, nudc dudi dat 1a
ngudn nudc quan trong nhat dé cung cap nude
cho khoang 260.000 nguoi (Nawapi, 2015) va
viéc sir dung nuée dudi dat dé tudi tieu gan
day da tang lén. Céc tang chira nugc nong (0 —
10 m sau) la ngudn cung cip nudc chinh va
nhiéu giéng do ho gia dinh sé hiru phuc vu
cho muc dich tudi tiéu.

Tir nam 2008, mot s6 hd chira da dugc xay
dung ¢ thuong ngudn soéng Lity, cung cap
nudc nhat cho cac hoat dong hang ngay cua
nguoi dan dia phuong. Tuy nhién, tinh trang
thiéu hut nguon nuéc nhat da tré nén bach
nhét, dic biét 1a trong mua kho. Do dé, trong
bai bao nay, myc tiéu cua tap thé tac gia la dé
Xuat c&c chién lugc quan ly nuée dudi dat an

Tang chtra nuée Plelstocen,MThanh tao nghéo nuée

toan va bén viing cho luu vuc soéng Lity dya
trén cac két qua khoa hoc dat dugc trong du
an “Tac dong cua xam nhap man déi voi tai
nguyén nudc va thay logi ¢ khu vgc Nam
Trung Bo dudi anh huéng cua bién doi khi
hau”, do t6 chic Lién trudng Pai hoc khéi
Flemnish VLIR-UOS (Vuong qudc Bi) tai tro.

2. Phwong phap nghién ctu

Cac cudc diéu tra cua Dy an duoc tién
hanh trong cac nim 2019-2022, bao gom:
Khao sat thuc dia va phan tich mau nudc dudi
dat; Ung dung dia vat ly (do sdu anh dién
(ERT) theo tuyén mat cit va dién tir 16 khoan
(EM39)) dé xac dinh cu trc dia chat va phan
bd man — nhat; Phan tich thay hoa dé danh gia
qué trinh nhat héa va nguon goc man; Mo
phong dong chay ngém theo céc kich ban khai
thac khéac nhau. Chi tiét cua cac phuong phap
ndy, cling nhu két qua didu tra dugc dé cap
dén trong cac bai bao trudc day cua tap thé tac
gia (Diep va nnk, 2021 va 2022; Linh va nnk
2022 va 2025).

Tai Hoi thao thang 8/2024 tai tinh Binh
Thuan, cac két qua nghién ctu cia Dy an da
duoc trinh bay véi cac bén lién quan (gom cén
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bo quan ly, nha khoa hoc) cia UBND tinh, So
Tai nguyén va Moi truong, S6 Nong nghiép va
Phét trién nong thén, UBND cac xi trén dia
ban tinh, va tap thé tac gia di nhan dugc nhiéu
y kién dong gop gia tri vé cac giai phap ngin
ngtra va giam thiéu xam nhap man cho cac tang
chira nuéc dudi dat khu vuc luu vuc Song Lity
tinh Binh Thuan. Trén co sé tong hop cac giai
phap ngin ngira va giam thiéu xam nhap man
trén thé gioi, ciing nhu cac giai phap thdng qua
cudc hoi thao nay, va su danh gia tinh kha thi,
tinh higu qua, va sy phli hgp voi cac két qua
diéu tra, tap thé tac gia da dé xuét cac giai phap
cho ngin ngtra va giam thiéu xam nhap man
trong céc ting chira nude dudi dat khu vuc luu
vuc Song Lty tinh Binh Thuan.

3. Két qua va thao luan

3.1. Két qua diéu tra xam nhap min

Trong mot sé nghién cau trude ddy cua
NAWAPI (2015), sy hién dién cta nudc man
duoc cho la chi gigi han & ving lan can Song
Lidy va bat nguon tu sy tham thau cua nudc

10

12350,
L2350
124404
224200)
124000(

2238000

1236000 -

T
874000 878000

T -

N
O ChqAL‘éu

bién tir bién va cira song. Trong nhiéu dot
diéu tra, két hop ldy mau nudc dudi dit va
tham do dja vat ly, tap thé tac gia da co thé
thanh 1ap mot ban do d6 man moi, toan dién
hon (Cong Thi Diép, 2024, Hinh 2).

Tai luu vyc Song Lily, ban d6 d6 man méi
thé hién rang cac vang nuwéc man phan bb rai
rac va do man bién ddi manh theo dién. Vi
gia tri ngudng dugc chon la 3.000 mg/L (mau
vang trén ban dd), ranh giéi xam nhap nudc
man maé rong hon vé phia bic va dong bac &
b trai s6ng so vai cac nghién ciru trude day.
Nguoc lai, ranh gi¢i xam nhap man thu hep
hon ve phia bién ¢ bo Pphdi sdng, noi chu yeu
la cac con cat Ion. Cdn cat chia nudc nhat
duoc coi la ranh gidi ngan cach ngan xam
nhap man do ap suét thay lyc I6n hon va nudc
duéi déat chay vé phia séng va bién. Trong khi
do, & khu vuc dong bang boi tich, cac tang
chtra nude dudi dat, dic bigt & do sdu >10m bi
nhiém min gan nhu hoan toan (Céng Thi
Digp va nnk, 2021).
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Hinh 2. Ban do dé man nude dudi dat heu viec Séng Liy tai dé sau 0-5m (a), 5-10m (b) va 10-20m (c).
Ghi chd: Nudc nhgt (TDS < 1.000 mg/L) (Mau xanh lam), Nudc lg (TDS: 1.000- 3.000 mg/L) (Mau vang
va xanh 14 cay) va Nuéc man (TDS > 3.000 mg/L) (Mau nau)
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Hinh 3. Phdn bo ciia cdc thau kinh/l6p nudc nhat trong mot $6 mat cat dia vat Iy ERT o ha lwu luu viee
song Lity. Ghi chl: Mau xanh bién tuong iing véi nudc mdan. Nudce nhat cé ¢ cdc ving mau ndu vang
nhat va nuoc lo cé mau trung gian. Qh, Op. Tang chira nudc Holocen va Pleistocene; K: Phirc hé granit
Deo Ca.

Céc cudc diéu tra cua tap thé tac gia ciing
cho thay sy ton tai cua cac thiu kinh nude nhat
nam trén nuoc man (Hinh 3, cdc ving mau
vang nam nong). Théu kinh nu6c nhat nhu vay
co thé phat trlen trong mua mua, nhung ciing
c6 thé bién mat do thoat nudc vé phia cac dong
sudi ty nhién hoic kénh tudi tiéu trong mua
khé. Cac viing nudc man xen k& vai vung nudc
nhat do ban chat khéng dong nhét cua tang
chira nudc. 6 man ¢6 xu hudng ting theo do
sau (Hinh 3, mau xanh lam). Mac du dix liéu
thiy vin & cac giéng do sau Ién rat hiém,
nhung quan sat nay duoc hd tro boi dit liéu dia
vat ly (Cong Thi Diép 2024).

Nguon goc xam nhap man khong chi do su
tuong tac voi bién va sdng, ma con la két qua
ciia qua trinh bién tién trong lich st (xay ra
hon 5.000 nam trudc), trong d6 nuwdéc man lap
day cac 16 rdng tram tich. Dt liéu thuy hoa
cho thdy qué trinh nhat hoéa 1a qua trinh cha
dao trong cac tang chtra nuéc va dién ra manh
hon vao mua mua so véi mua khd (Pham Diéu
Linh va nnk, 2022). Tuy nhién, cac qua trinh
nhat hoa dién ra trong thoi gian dai thong qua
sy tham thau nudc nhat va dong chay cua
nuée dudi dat. Nudc man bi giit lai trong cac
tang sét (do do dan thay lyc thap) va céc tang
chtra nudc nam sau hon (do van téc dong chay

thip) 1am cham qué trinh nhat hda va kéo dai
thoi gian luu trd ciia nwdc man trong tang
chtra nude. Nudc man ¢b nay co thé hoat dong
nhu ngudn thtr cdp cho sy xam nhap man khi
nuéc nhat & d6 sau noéng dwoc khai thac dé
tudi tiéu va luong bd cap thap trong mua khd.
Diéu nay giai thich tai sao nhiéu giéng bi
nhiém man ngay sau khi bit dau khai thac,
ngay ca khi khéng nam ¢ gan bién hoac cira
s6ng (Pham Diéu Linh va nnk, 2022).

Luong bd cap nudc nhat trung binh, wéc
tinh trong giai doan quan sat 42 nam, 1a 312
mm/nim & dong bang bdi tich b trai va 531
mm/nim & con cét by phai séng Liy (Pham
Diéu Linh va nnk, 2024). Luong b cap nudc
nay duoc sur dung lam dau vao cho md phong
s cac hé thong nudc dudi dat. Két qua md
phong theo cac kich ban quan ly khac nhau
chi ra rang trong 50 nidm t&i, nudc man s& tiép
tuc hién dién trong cac tang chtra nuée & trang
thai ty nhién, ngay ca khi khong co bat ky
hoat dong khai thac nuéc nao, diéu nay phu
hop voi céc quan sat thiy hoa da d& cap ¢
trén. Két hop giita viéc khai thac nu6e dudi
dat & dong bang bdi tich va muc nudc bién
dang, nuéc man dugc du bdo sé xam nhap sau
vao dat lién khoang 5 km tinh tir cira séng va
d6 man s& tang 1én & cac tang chira nudc néng
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do hién tuong trdi 1én va di chuyén ngang cua
nudc man ¢ dudi sau. Nguoc lai, hé thong
con cat (phan bé & bo phai séng Lity) gan nhu
dugc nhat hda hoan toan va c6 kha nang luu
trir nude dudi dat dang ké. He thdng con cét
nay c6 thé phuc vu cho ca muc dich cung cip
nuéc va giam thiéu xam nhap man (Pham
Diéu Linh va nnk, 2025).

3.2. Céc giai phap d@é giam thiéu xam
nhap man trén thé giéi

Pic diém cua ting chia nuée ven bién va
khai thac nudc dudi dat trén toan thé gioi rat
khac nhau, do d6 can cé nhirng giai phap khac
nhau dé quan ly tirng tang chira nuée. Céc giai
phdp giam thiéu xam nhap man bao gom:
giam hat nudc tir giéng khai thac, di doi vi tri
giéng khai thac, sa dung céc ranh giéi ngan
cach bang cong trinh trén mat dat hodc ngam,
bé cap tu nhién hoac nhan tao (ranh gisi ngin
cach thuy lyc hoac ranh giéi ngan cach
dwong), hit nuéc mian doc theo b bién (ranh
gii ngan cach bang hat nudc man hoac ranh
giéi ngan cach am) va cac ky thuat két hop
(ranh gi6i ngan cach hon hop). Tém lai, cac
giai phap duoc phéan thanh ba nhdom khac nhau
(Mohammed va nnk, 2019): (i) cac giai phap
thong thuong (truyén thdng), (ii) ranh gigi
ngan cach bang cong trinh va (iii) ranh gigi
ngan cach thay lyc, nhu dugc trinh bay chi
tiét trong cac phan sau.

Céc giai phap truyén théng

Gidi phéap giagm hit nuwéc tir giéng khai
thac (Reduction of Pumping)

Giam khai thac nudc tir cac giéng bom la
bién phap don gian nhat, truc tiép nhat va tiét
kiém chi phi nhat dé duy tri can bang nudc
dudi dét trong céc tang chira nuwdc va kiém
soat xam nhap man. Tuy nhién, viéc giam san
luong nude khai thac & mot s6 khu vuc cé thé
khéng kha thi vi nhu cau nuéc cao va khong
c6 ngudn nudée thay thé trong khu vuc. Nong
nghiép la nganh tiéu thu nuwdce chinh trén toan
thé gisi, do d6 co thé giam dang ké luong
nuéc khai thac bang cach thay doi mo hinh
cay trong va giam viéc trong céc loai cay co
nhu cau nudc cao. Viéc sir dung céc ky thuat
tudi tiét kiém nuéc, chiang han nhu tuéi nho
giot va tudi chinh xéc, cling s& gop phan giam
lwong nudc can khai thac.
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Gidi phép bé tri lgi v; tri giéng khai thac
(Relocation of Pumping Wells)

Trong giai phdp nay, cac giéng bom
thuong duoc di doi xa hon vao dét lién, cach
xa bd bién dé tao ra d6 dbc thuy luc hudng ra
bién thich hop, bang cach gitr muc nude dudi
dat cao hon muc nudc bién ¢ gan bo bién va
giam tinh trang mat nu6e dudi dat qua mac do
dong chay tran. Giai phap nay ciing co thé
khong kha thi trong mét s truong hop do
khong c6 dat hoic xung dot véi cac du an
chién luoc khéc trong khu vuc cong, hoic
tham chi vdi cac co sé ha tang tu nhén.

Giai phéap tao ranh giéi ngin cach bang
cong trinh (Physical Barriers)

Tao ranh gidi ngan cdch bang cong trinh
ngam (Physical Subsurface Barriers)

Céc cong trinh ngam gom tuong bé tong,
vira, bentonit hodc tuéng bun va coc, van,

v... thudng duoc thiét ké doc theo bd bién
dé ngan can nudc bién xAm nhap vao céc tang
chira nuée dudi dat. Nhin chung, viéc ap dung
ranh giGi ngan cach bang cong trinh ngam 1a
mot cdng viéc tén kém, nhat 1a khi cac tang
chtra nude dudi dat nam sau. Mot van dé khac
la tinh trang Gng cua nudc man xam nhap van
con & sau ranh gigi ngan cach sau khi xay
dung ranh gidi ngan cach.

Tao ranh giéi ngdn cdch bang cong trinh
trén mat hogc do cdi tao dat (Physical Surface
Barriers or Land Reclamation)

Khai hoang dét ven bién d& cap dén viéc
ma rong nhan tao dudng be bién vé phia bién.
Trong giai phap nay, dat méi dugc boi dap dé
cung cap dién tich dat can thiét dap ung nhu
cau do thi hoa ngay cang tang va gia tang dan
s6. Tuy nhién, theo quan diém thay lyc, khai
hoang dit ven bién tao ra mot ving dat moi
cho khdi nuéc nhat, diy ranh giGi man-nhat
vé phia bién, gidp lam cham sy tién trién cua
xam nhap man.

Giai phép tao ranh gi¢i ngan cach thuay
lwc (Hydraulic Barriers)

Viéc ap dung ranh gidi ngan cach thuy huc
dé kiém soat xam nhap man di tré nén phd
bién hon trén thé gisi trong nhimg nim gan
day. Hién nay, c6 3 loai ranh giéi ngan cach
thiy lee chinh dugc &p dung trén thé gisi, gom



bé cap nhan tao, bom hat nuwéc man tir tang
chira nuée dudi dat, va mot su két hop bom hut
nude man, khir man va bd cap nhan tao.

Bé cdp nhan tqo (Artificial Recharge)

Trong giai phép nay, tang chira nude duoc
b6 cap nhan tao bang nudc nhat ¢é chat luong
t6t (Vi du: nuwéc mat, nude mua, nude thai da
qua xtr ly hodc nudc khir muéi) dé duy tri do
déc thuy lyc huéng ra bién bang cach ting ap
suat nudc ¢ trong ndi dia. Nhin chung, viéc bo
cap nudc nhan tao nham muc dich giam dong
chay 1d, luu trir nuwéc nhat trong céc ting chira
nuéc, nang cao muc nudc dudi dat, giam tinh
trang bom qua mac va cudi cung la cai thién
chét luong nudc va ngan chan khdi nugc man
xam nhap. Mahesha (1996) cho rang viéc b
cap nhan tao thdng qua cac giéng bom la mot
phuong phap hiéu qua dé lam cham qué trinh
xam nhap man trong bat ky diéu kién dia chat
nao cua Cac tang chta nudc (c6 ap hoic
khong ap). Cac ho chta trén mat, ho, kénh
dao va cac luu vyc khac ciing c6 thé dugc sir
dung lam hé thong bd cap nudc nhat cho cac
tang chtra nude khong ap théng qua su tham
thiu cua nudc tir trén mat. Viéc sir dung nudc
tdi ché cho luu trir nhan tao trong céc tang
chira ngam c6 thé giup dap tng mot phan nhu
cau vé nudc, chéng han han va ciing bao vé hé
thdng khoi x&m nhap man trong céc ting chira
nuéc ven bién.

Tao ranh gigi ngdn cach bang giéng khai
thac nuoc lo hoge man (Abstraction Barriers)

Trong giai phdp nay, nudc lg hoac nudc
man duoc bom lién tuc qua cac giéng khai
thac sdu nam gan bo bién. Nudc khai thac c6
thé duoc thai truc tiép ra bién hoic co thé
duoc str dung 1am ngudn nudc cho cac nha
méay khir mudi hoic cac hoat dong cong
nghiép. Nhin chung, viéc bom hiat nuéc man
tir tang chira nude dudi dat gay ra su sut giam
&p suat gan bo bién, giup tang do déc thuy hre
huéng ra bién va bao vé tang chira nuéc.

Tao ranh gidi
(Combined Barriers)

Su két hop cua mot sb giai phap da dé cap
& trén co thé gitp kiém soét t6t hon xam nhap
man bang céach két hop cac wu diém cua ting
giai phap riéng lé. Vi du, su két hop giita viéc
giam san luong khai thac va bd cap nhan tao

ngin cdach két hop

da dugc xem la mot giai phap kha thi cho viéc
giam thiéu xam nhap man. Ngoai ra, cac giai
phép két hop sau day hién dang dugc sir dung
rong réi trén thé gisi.

Giai phap luu trit va khai thac nudc nhat
trong tang chtra nuéc (Aquifer Storage and
Recovery - ASR): Giai phap nay da duoc sur
dung rong réi ¢ nhiéu qudc gia dé quan ly tai
nguyén nudc nhu mot giai phép thay thé cho
viéc luu trit nuéc mat trong cac dap va hd
chira (Cederstrom, 1997). Giai phap nay bao
gom viéc luu trir lwong nude du thura théng
qua bom sau qua cac giéng bd cap vao céc
tang chtra nude sau trong mia mua hoic mia
¢6 nhu cau nudc thap trong nam. Nude dudi
dét sau d6 dwoc khai théc khi can thong qua
st dung Cung giéng nhu khi lwu trir dé dap
ng nhu cau nudc cua cong dong trong mua
kho tiép theo hodc mua c6 nhu cau nudc cao
trong nam.

Giai phéap két hop khai thac, khir mubi va
b cip (Abstraction, Desalination, and
Recharge - ADR): Giai phap nay dua trén viéc
khai thac lién tuc nudc lo gan bo bién, khi
mudi nuéc lo di khai thac, va sir dung nudc
da khtr mudi 1am ngudn bd cap nhan tao théng
qua cac giéng bom.

Giai phap két hop khai thac, khir mubi va
bo cap lai nuwéc thai di xa ly (Abstraction,
Desalination, and Recharge by treated
wastewater- ADRTWW): Giai phap nay bao
gom viéc s dung cac ngudn nudc kinh té
hon, ching han nhu nuéc thai da xa ly sinh
hoc va nude mua thu nhan dugc, hoic chuyén
nuéc chat luong tét tir cac con song, kénh
rach, hd va ao co san & cac vung lan can. Giai
phép nay bao gom 3 budc: (a) Thu hdi nuéc
lg tir cac ném mén bang céc giéng khai théc;
(b) Khir mudi nudc lo dugc khai thac bang
céch st dung mot nha may thim thau nguoc
(RO) va bo sung nuéc da khir mudi cho hé
théng cip nude do thi; va cudi cung (c) Thu
héi nudce thai tir d6 thi, xu ly va bd cap lai vao
tang chira nuée dudi dat.

3.3. Céac giai phap dwoc dé xuit thong
gua Hgi thao thang 8/2024 tai tinh Binh
Thuan

Thoéng qua hoi thao véi cac bén lién quan
gom can bo UBND tinh, S& Tai nguyén va
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Moi truong, So Nong nghiép va Phat trién
noéng thon, UBND cac xa trén dia ban tinh
Binh Thuan, tap thé tac gia da nhan duoc
nhiéu y kién déng gop gia tri. Nhin chung, céc
giai phap duoc dé xuit tir cac thanh vién tham
du hoi thao tap trung vao cadc nhom sau:

- Nhém gidi phap nham han ché khai thac
Va si dung nuedc duwdi dat: Pua ra huéng dan,
bién phap quan ly khai thac hop ly nuée dudi
dat cho cac dia phuorng c6 nguy co xam nhap
man, cling nhu can c6 quy dinh quan ly, ché
tai rd rang; Quy dinh ngudng khai thac hop ly,
vi du: ndng dan khoan giéng sau bao nhiéu,
khai thac bao nhiéu cho toan luu vuc song
Lily, ciing nhu cho ting ho dan dé tranh tinh
trang nudc man xam nhap; S dung tiét kiém,
hiéu qua ngudn nudc nhat, han ché khai thac
qua mic nude nhat tai cac giéng khoan; Quy
hoach, phan vung khai thac nuéc dudi dat,
tranh tinh trang khai thac tuy tién, tu phat; Co
ké hoach san xuat ndng nghiép sir dung nuée
hop ly; Phan dinh khu vuc khai thac, s dung
nuée dudi dat, khu vuc bao vé chéng khai
thac nu6e dudi dat; Han ché khai théac, sur
dung nudc dudi dat, giam céac giéng khoan,
giéng dao sir dung ngudn nudc dudi dat phuc
vu tudi tiéu tai cac ving ¢6 nguy co xam nhap
man gia ting; Thay do6i théi quen khai thac
nude dudi dat cua nguoi dan, xay dyng thém
cac nha may nudc dé cung cip di nuée cho
cac ho dan sdng xa trung tdm hanh chinh x4,
phuong, thi tran.

- Nhém gidgi phdp thay doi co cdu cay
trong: Lén ké hoach trong céc loai cay hoic
tham thuc vat it st dung nudc nhat, vira mang
lai loi ich kinh té, vira ngan chan su xam nhap
man; Tang cudng bod sung tham thuc vat va
trdng rimg dé giam bdc hoi nudc nhat va tao
diéu kién cho qua trinh b cap tu nhién; Thay
ddi co cau cay trong phu hop voi dat man dé
bao vé san xuat ndng nghiép.

- Giai phap tich trir va sir dung nuwéc mat
thay thé: Xay dung thém cac dap thiy loi va
hé chira nuéc nhat (nude mua) va md rong
cac hd chira nuéc nhat hién co dé co thé dap
tng nhu cau nuéc cua khu vuc; Thuc hién
dong thoi vira ting kha ning tich trit nudc
nhat vira tiét kiém nudc; Xay dung cac hod
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chira ¢ thuong nguoén dé tich nudc cho ha luu,
dac biét la vao mua kho.

- Cé&c giai phap xay dung cac ranh gigi
ngan cach cdng trinh: Xay dung cac tuong bé
tong ngam va dap tai bo bién va cira song dé
ngin nudc bién xam nhap vao cac tang chua
nude dudi dat; Han ché bé tobng hoa bé mit
dat & cac khu vuc ven bién dé ngan nudc mua
chay ra bién; Xay dung cac dap va cbng tudi
tiéu tai cira song dé ngan nudc bién xam nhap
sdu vao dat lién.

- Gidi phap xay dung hé thong bé cdp
nuéc nhat nhan tgo: Tét ca nhitng ngudi tham
gia hoi thao déu nhét tri ring can phai xay
dung mot hé thdng bd cap nuéc nhat co quan
ly cho hé théng con cét ven bién ¢ phia tay
nam luu vuc song Lily, vira ting nguon nudc
duéi dit dé sir dung sau nay vira ngin chan sy
xam nhap cta nudc man;

Ngoai ra, mot sb giai phap khac ciing can
dugc xem xét, vi du: Can cd quy hoach va
phan viing cac ving nudi trong thay san; Lap
dat hé thong loc nuéc man dé co thém nuéc
nhat phuc vu sinh hoat va tudi tiéu, dac biét la
vao mua khd; Ngan chan viéc khai thac
khoang san dudi long song va bo song lam
ph& hiay bo song va lam ting sy xam nhap cua
nudc man;

3.3. Panh gia va dé xuit cac giai phap
giam thiéu xam nhap man trong tang chia
nuée dwdéi dit & leu vuc Song Liy

Trong cac giai phap giam thiéu xam nhap
man dugc dé ra & trén, cac giai phap giam
khai thac va st dung nuée dudi dat, giai phép
thay ddi co ciu cay trong hoic giai phap luu
trir va sir dung nuée mat thay thé duoc coi la
thong thuong va tam thoi. Tuy nhién, céc giai
phap nay hiéu qua vé& mat kinh té va an toan
véi moi truomg. Cac quy dinh, huéng dan va
ké hoach lién quan dén khai thac va sir dung
nuée dudi dat nén dugc phd bién dén cong
ddng dia phuong, dac biét 1a cac dja phuong
¢6 nguy co xdm nhap man (xem ban dd do
man). Cac khu vuc nam trén céc tang dat sét
¢6 nguy co nhiém man cao nhat va nén tranh
khai thac nuéc & d6. Céc giai phap thay doi co
cau cay trong (vi du: tir lGa nhu cau nudc cao
sang thanh long nhu cau nudc thip) hoic ting
tham thuc vat (vi du: trong rung) ciing nhu



céc giai phap tich trir va st dung nudc mat
thay thé (vi du: xay dung ho chira méi) da va
dang duoc ap dung trong thyc té tai tinh Binh
Thuan trong nhitng ndm qua. Tuy nhién, tap
the téc gia van khuyén nghi tang chét luong
va sb luong cac hoat dong nay va thuc day cac
bién phap tudi tiéu thong minh dé giam luong
nudce sir dung cho san xuat cay trong.

Cac giai phap xdy dung ranh gigi ngan
cach bang cong trinh (vi du: tuong bé tong
ngam va dap) cé thé giai quyet cac van dé
xam nhap nuéc bién va nhiém man ¢ céc
giéng khoan ven bién. Tuy nhién, trén thyc té,
tinh trang xam nhap nuéc man & nhiéu khu
vuc trong luu vuc séng Liiy 1a do vat liéu gitr
nudc man ¢b (vi du: cac thau kinh sét) nén céc
ranh gidi ngan cach cong trinh nay duong nhu
khdng hiéu qua, hon nita con tén kém va doi
hoi phai c6 dat tréng dé ap dung.

Cac giai phap tao ranh gidi ngan cach thuy
luc duoc xem 1 kha thi va phu hop véi diéu
kién ty nhién, thuy vin va két qua nghién ctu
xam nhap min cua tap thé tac gia, dic biét
mot hé thdng bo cap nhan tao ¢ quan ly ap
dung cho hé théng con cat do ¢ tdy nam luu
vuc Song Lily. Viéc thu hdi nudc man tir tang
chtra, khir mudi va b cap lai vao tang chira co
thé kha dat do, vi vay tap thé tac gia khuyén
nghi st dung lugng nude mua du thira trong
mua mua hodc nudc thai da qua xur ly cho
ngudn nudc nhat bé cap.

Tom lai, tap thé tac gia khuyén nghi mot
su két hop ca céc giai phap cong trinh va phi
cong trinh dé ngan ngira va giam thiéu xam
nhap man nhu sau:

1) Céc giai phap thay ddi co cau cay trong,
diéu chinh céc bién phéap tudi tiéu theo nhu
cau thyc té cua cay trong, ting tham thyuc vat,
cling nhu cac giai phap tich trir va sir dung
nuéc mat thay thé can dugc khuyén khich dé
giam luong khai thac va sir dung nuéc dudi
dat trong khu vuc.

2) Viéc khai thac nudc dudi dat ¢ ddng
bang boi tich bd trdi song Lily nén bi cim
hoic it nhat 1a duoc chinh quyén dia phuong
quan ly chat chg, tac 1a chi duoc phép néu
khéng c6 dau hiéu nuéc man (vi du thong qua
khao sat dia vat ly, giéng gan d6 hoac dau
hiéu cho thay viing muc tiéu nam trong ving

cat) va véi sd lugng han ché. Biéu nay s&
tranh dwgc tinh trang xam nhap min hon nita
Vvao cac tang chtra nudce do hién twong trdi 1én
va di chuyén ngang cua nudc man cd, do khai
thac nudc dudi dat gay ra.

3) Chi nén khai thac nuéc dudi dat ¢ cac
hé thong con cat bo phai song Lily, véi toc do
bom dugc kiém soat theo luong bd cap theo
muila ugc tinh va siec chua thuc té cia con cat.
Theo wdc tinh cua tap thé tac gia, voi toe do
bo cap 12 531 mm/nam va dién tich bé mat cua
cac con cat khoang 80 km?, thi luong bd cap
la khoang 42 triéu m*nam. Gia sir ¢6 thé khai
thac dugc 100% lugng bo cap, thi s& ¢d téc do
khai théc tiém nang 1a 115.000 m*/ngay, du dé
cung cap cho sinh hoat va tudi tiéu trong toan
bo Ivu vyce song Lily.

4) Hon nira, c6 thé trién khai mot hé thong
bo cap tang chtra nude dugc quan ly trong cac
con cat dé bo sung nudc nhat cling nhu ngan
chin sy x&m nhap cia nuéc man. Hé thong
con cat c6 thé hoat dong nhur cac ving tham
phl hop va tao thanh cac hd ngam chira nuée
nhat. Nudc du thua tir mua mua (vi du: nuéce
mua chay tran, nudc thai da qua xu ly hoac
nudc mat tir dap chaa) c6 thé duoc tham vao
con cat dé tang trir lwong nudc nhat cho mua
khé. Céc cong trinh thdm nhu muong, giéng,
bé tham thiu, giéng dao hoic 16 khoan cé thé
dugc lya chon tly thudc vao diéu kién dia
chat va thiy van caa khu vue dugc bé cap.

5) Quan ly nudc dudi dat tai luu vuc song
Lity nén phat trién theo huéng tiép can tong
hop, trong d6 viéc khai thac nudc dudi dat
khong duogc giao cho ca nhan ma nén dugc
quan ly & quy mé khu vuc bai cac cong ty
hodc co quan nha nudc.

4. Két luan

Két qua nghién ctu cua tap thé tac gia chi
ra rang xam nhap man phan bo rai rac ¢ nhiéu
noi trong luu vuc song Lily, va chu yéu bat
nguon tur sy luu glu' nudc man ¢o cua cac tram
tich co do thim thap (trdm tich sét). Cac qua
trinh “nhat héa” dang dién ra trong luu vuc,
tuy nhién tinh trang nhiém man tha cap van
nghiém trong do bién ddi khi hau va khai thac
nu6e dudi dat. Do d6, can phai két hop nhiéu
giai phap dé ngan chan va giam thiéu sy xam
nhap man. Mot sb giai phap nhu ting tham
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thuc vat hodc thay ddi co ciu cdy trong, sir
dung nudc mat thay thé, v.v..., can duoc tiép
tuc khuyén khich. Tap thé tac gia dac biét
khuyén nghi mot ké hoach quan Iy nudc dudi
dit theo khu wvuc. Trong d6, khu vuc ddng
bang boi tich bo trai séng Liy can duoc han
ché hoic cdm khai thac nudc dudi dit, con
khu vuc con cat do bo phai song s& duoc su
dung dé khai thac thac nude dudi dat két hop
v6i mot hé thdng bo cap nhan tao duoc quan
ly. Giai phap nay c6 thé cung cip nudc nhat
day du dé sinh hoat va tudi tiéu, ciing nhu
ngan chan sy xam nhap cua nudc man cho
toan bo Iuu vuc song Ly, dac biét 1a vao mua
kho. Tuy nhién, can mot hé thong phan phéi
nudc khai thac trong con céat dén nhimg nguoi
dan ¢ ddng bang boi tich, noi can giam khai
thac nuée dudi dat.

L&i cam on

Bai bao la san pham cua Dy an “Tac dong
ctia xAm nhap man ddi vai tai nguyén nudc va
thay loi & khu vec Nam Trung Bo dudi anh
huong cua bién d6i khi hau”, do t6 chuc Lién
truong Dai hoc khdi Flemish VLIR-UOS
(Vuong qudc Bi) tai tro. Tap thé tac gia chan
thanh cam on su ho tro kinh phi nghién cuau
nay. Ngoai ra, tap thé tac gia con mudn cam
on cac can bo UBND tinh, S¢ Tai nguyén va
Mai truong, So Nong nghiép va Phat trién
nbéng thon, UBND cic x3 trén dia ban tinh
Binh Thuan, vi nhitng gop y cho céac giai phéap
giam thiéu xam nhap man khu vuc luu vuc
Séng Ly tinh Binh Thuan.
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Summary

Proposed solutions to mitigate saltwater intrusion in the luy river catchment,
Binh Thuan province

Ho Huu Hieu™, Cong Thi Diep*, Pham Dieu Linh', Frederic Nguyen? Thomas Hermans®
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Abstract: The Luy River’s catchment is characterized by different types of sediment on the two sides
of the river. Particularly, sandy dunes composed mainly from sands and some grits, were formed in the
Pleistocene. Contrarily, the low-elevation flat plains composed by intercalated clayey sand and thin clay
layers, were formed in the Pleistocene and Holocene. Our research results indicate that saltwater zones
are scattered, with large variations in salinity spatially. Freshwater-bearing sandy dunes constitute a
barrier against saltwater intrusion from sea. Saltwater intrusion in the whole catchment cannot be
explained solely by interaction with sea and rivers, but also the result of historical transgressions, during
which saline water filled in the sediment pores. Freshening is the dominant hydrochemical process in the
aquifers. Saltwater trapped inside clay aquitards and lower aquifers slows down freshening processes
and act as a secondary source of salinity when freshwater at shallow depth is extracted for irrigation.
Groundwater simulation results indicate that over the next 50 years, saltwater will still be present, even
without any pumping. If abstraction continues in the alluvial plains, Saltwater intrusion will reach about
5 km from the river mouth, and salinization will increase in shallow aquifers by upconing and lateral
migration.

Therefore, we recommend a combination of both structural and non-structural solutions to prevent
and mitigate saltwater intrusion as follows: 1) Solutions to change crop structure, adjust irrigation
measures according to actual crop needs, increase vegetation, as well as solutions of alternative surface-
water storage and use should be encouraged; 2) Groundwater exploitation in the alluvial plain on the left
bank of the Luy River should be banned or at least strictly managed by local authorities; 3) Groundwater
exploitation should only be carried out in the sand dune systems on the right bank of the Luy River, with
pumping rates controlled according to estimated seasonal recharge; and 4) A managed artificial
recharge system can be implemented in the sand dunes to replenish fresh water as well as prevent salt
water intrusion.

Keywords: Saltwater intrusion, mitigation solutions, artificial recharge.
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