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Tém tit: Luu viec song Lity duoc dac trung boi cac logi tram tich khac
nhau ¢ hai bén bo song, trong do con cat do bén bo phdi séng cé thanh
phan chii yéu cdt va it san, tuoz Pleistocene. Nguoc lai, khu vuc dong
bang boi tich thdp bén bo trdi gom cdc 16p cdt sét xen [Op sét mong tuoi
Pleistocene va Holocene. Két qua diéu tra thé hién rang: Cdc viing nude
man nam rdi rdc trong khu viee nghién cuu voi do man bién déi manh
theo dién. Con cdt chika nwée nhat tao thanh ranh giéi ngan cdch ngdn
xdm nhdp mén tir bién, trong khi dé dong bang boi tich, ddc biét ¢ do
sdu >10m hdu hét bi nhiém man.

Trén co so két qua nghién ciu co ché xam nhdp man va ldy ¥ kién
chuyén gia, tap thé tac gia khuyen nghi mot sw két hop nhiéu gidi phdp
dé ngan ngira va giam thiéu xam nhdp man nhw sau: 1) Céc giai phdp
thay doi co cdu cdy trong, diéu chinh cdc bién phdp twdi tiéu theo nhu
cau thiee té ciia cdy trong, tang tham thue vat, ciing nhie cac giai phdp
tich triv va sir dung nwée mdt thay thé can dwoc khuyén khich; 2) Viéc
khai thac nuée dudi dat ¢ dong bdng boi tich bo trdi séng Lily nén bi
cam hodc it nhat la dwoc chinh quyén dia phwong quan ly chat ché; 3)
Chi nén khai thac nudc dudi dat ¢ cdc con cat bo phai séng Lily, voi
toc do bom duwoc kiém sodt theo lwong bé cdp theo mila woc tinh; va 4)
C6 thé trién khai mot hé thong bo cdp tang chira nuwée dwoc quan Iy
trong cdc con cat dé bé sung nuée nhat ciing nhw ngdn chan sw xam
nhdp cua nwoc man.

1. Pat van dé

dugc hinh thanh boi cac qua trinh trim tich

Binh Thuan la mot trong nhiing tinh kho
han nhét Viét Nam véi luong mua trung binh
hang thang dudi 50 mm va lugng boc hoi hang
thang 12 140 mm vao mua kho (tir thang 11 dén
thang 4 nam sau). Luu vuc song Lily (Hinh 1)
dugc dac trung boi cac loai tram tich khac
nhau & hai bén bd song. Pic biét, dong bang
boi tich thip nam & bo trai séng, trong khi cac
cOn cat 16n c6 mat & bd bén kia. Con cat co
thanh phan cha yéu gdm cat va mot it san,
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bién va bién-gio trong Pleistocene. O bo trai,
dong bang bdi tich thap bao gém cac 16p cat
sét xen ke 16p sét mong, co nguon goc tir cac
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 nuéc chinh trong khu vuc. Tang
chtra nuéc Holocene c6 d6 day thay ddi tang
dan vé phia bién tir 2 m dén 20 m & bo tréi.
Trong khi d6, chiing c6 chiéu day mong hoic



vang mat ¢ bo phai do qua trinh x6i mon va
nang cao manh. Nguoc lai, cac tang chira nudc
Pleistocene c6 d6 day mong & bo trai, trong

khi twong ddi day trong cac con cat & by phai
(Nawapi, 2015).

Wi =1 1248000+

1246000+
1244000+
1242000+

U 40000~

1238000+

12360004 |

} H. /-a y.,——__

Donq bmg bli'n ich

1 D ) Thgnis

S @ p S
Conedtdo g
% v

Ghi chu: éng chtra nude Holocen;

Luu vyc séng Liiy bi anh huong nghiém
trong bdi sy xdm nhap cua nudéc man. Theo
song Lily, nudc man xam nhap sau 10-15 km
vao trong dat lién. Ngudn nudc bo cap cho cic
tang chira nudc chi yéu dén tir luong mua
trong mua mua va nudc mat thong qua cac hoat
dong tudi tiéu. Dong thoat xay ra doc theo song
Liy va cac nhanh cta no, va thoat ngam ra
bién, ciing nhu khai thac nudc phuc vu tudi
tiéu, nudi trong thiy san va khai thac khoang
san. O khu vuc nay, nudc dudi dat 1a ngudn
nuéc quan trong nhat dé cung cép nudc cho
khoang 260.000 nguoi (Nawapi, 2015) va viéc
sir dung nude dudi dat dé tudi tiéu gan day da
tang lén. Cac tang chtra nuée néng (0 — 10 m
sau) 1a ngudn cung cap nudc chinh va nhiéu
giéng do hd gia dinh s¢ hitu phuc vu cho muc
dich tudi tiéu.

Tir nam 2008, mot s6 ho chira da dugc xay
dung & thugng ngudn séng Lity, cung cip nudc
nhat cho cac hoat dong hang ngay cua nguoi
dan dia phuong. Tuy nhién, tinh trang thiéu hut
ngudn nude nhat d trd nén bach nhat, dic biét
la trong mua khé. Do do, trong bai bao nay,
muc tiéu cua tap thé tac giala dé xuat cac chién
luge quan 1y nudc dudi dat an toan va bén viing
cho luu vuc song Lity dua trén cac két qua khoa
hoc dat dugc trong dy an “Téac dong ctia xam
nhap min dbi véi tai nguyén nudc va thiy loi
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e pAng chtra nude Pleistocen; ¥k
Hinh 1. So do dia chat thuyvan khu vuc nghién citu (Theo Nawapt, ZU15).
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inh tao ngheo nudce

6 khu vuc Nam Trung B0 duéi anh hudong cua
bién doi khi hau”, do t6 chirc Lién truong Dai
hoc khéi Flemnish VLIR-UOS (Vuong qudc
Bi) tai tro.

2. Phwong phap nghién ctru

Céac cudc diéu tra cua Dy an dugc tién hanh
trong cac ndm 2019-2022, bao gom: Khao sat
thuc dia va phan tich mau nuée dudi dat; Ung
dung dia vat ly (do séu anh dién (ERT) theo
tuyén mit cat va dién tir 16 khoan (EM39)) dé
xéac dinh ciu tric dia chat va phan bd min —
nhat; Phan tich thuy hoa dé danh gia qua trinh
nhat hoa va ngudn gbc min; Mo phong dong
chay ngam theo cac kich ban khai thac khac
nhau. Chi tiét cia cac phuong phap nay, cling
nhu két qua diéu tra dugc dé cap dén trong cac
bai bao trudc day cia tap thé tic gia (Diep va
nnk, 2021 va 2022; Linh va nnk 2022 va 2025).

Tai Hoi thao thang 8/2024 tai tinh Binh
Thuén, cac két qua nghién ctru ctia Dy an da
dugc trinh bay vé6i cac bén lién quan (gém can
bd quan ly, nha khoa hoc) cia UBND tinh, S&
Tai nguyén va Moi truong, S& Nong nghiép va
Phat trién nong thon, UBND céc xa trén dia ban
tinh, va tap thé tic gia da nhan dugc nhiéu y kién
dong gop gia tri vé cac giai phap ngan nglra va
giam thiéu xam nhap min cho cic tang chta
nude dudi dat khu vuc luu vue Soéng Lity tinh
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Binh Thuan. Trén co so tong hop cac giai phap
ngin ngira va giam thiéu xAm nhap mén trén thé
gidi, cling nhu cac gidi phap thong qua cude hoi
thdo nay, va su danh gia tinh kha thi, tinh hiéu
qué, va su phi hop véi cac két qua diéu tra, tap
thé tac gia da dé xuat cac giai phap cho ngin
ngira va giam thiéu xdm nhap min trong cac
tang chira nudc dudi dit khu vuc luu vue Song
Liy tinh Binh Thuan.

3. Két qua va thao luan

3.1. Két qua diéu tra xdm nhdp mén

Trong mot s6 nghién ciu trude ddy cua
NAWAPI (2015), su hi¢n dién cia nudc man
duogc cho 1a chi gioi han ¢ vung lan can Song
Lily va bat ngudn tir sy thim thu cua nudc
bién tir bién va cira song. Trong nhiéu dot diéu
tra, két hop ldy mau nude dudi dat va tham do
dia vat ly, tap thé tac gia da co thé thanh lap
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mot ban dd d6 man mai, toan dién hon (Cong
Thi Diép, 2024, Hinh 2).

Tai luu vuc Song Lily, ban dd d6 man méi
thé hién rang cac ving nudc man phan bd rai
rac va d6 man bién d6i manh theo dién. Véi gia
tri ngudng duoc chon 1a 3.000 mg/L (mau vang
trén ban do), ranh gi¢i xdm nhap nudc man mo
rong hon vé phia bic va dong bic ¢ bo trai song
so voi cac nghién ctru trude day. Nguoc lai,
ranh giéi xAm nhap min thu hep hon vé phia
bién ¢ bo phai song, noi chu yéu 1a cac con cat
16n. Cdn cat chira nuée nhat duge coi 1a ranh
gidi ngan cach ngan xam nhap min do p suit
thity Iyc 16n hon va nudc dudi dat chay vé phia
song va bién. Trong khi d6, ¢ khu vuc dong
béng boi tich, cac tﬁng chira nude dudi dat, dic
biét & d6 sdu >10m bi nhiém min gin nhu hoan
toan (Cong Thi Diép va nnk, 2021).

5.5
Color scala

878000 882000
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Hinh 2. Ban do dé man nude dwdi dat leu viee Song Lily tai @6 sdu 0-5m (a), 5-10m (b) va 10-20m (c).
Ghi chu: Nuoc nhat (TDS < 1.000 mg/L) (Mau xanh lam), Nuoc lo (TDS: 1.000- 3.000 mg/L) (Mau
vang va xanh la cdy) va Nuéc man (TDS > 3.000 mg/L) (Mau ndu)
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Hinh 3. Phén b6 ciia cdc thau kinh/lop nwoc nhat trong mot $6 mdt cdt dia vt Iy ERT 0 ha luu luu vic song Lity.
Ghi chu: Mau xanh bién tuwong ung voi nudc man. Nudc nhat co o cdc viung mau ndu vang nhat va nuoc lp co
mau trung gian. Qh, Op: Tang chira nudc Holocen va Pleistocene,; K: Phirc hé granit Péo Ca.

Cac cudc didu tra cua tap thé tac gia cling cho
théy su ton tai cua cac thiu kinh nude nhat nAm
trén nudc méan (Hinh 3, cac ving mau vang nam
nong). Thau kinh nudc nhat nhu vy c6 thé phat
tr1en trong mua mua, nhung ciing c6 thé bién
mat do thoat nude vé phia cac dong sudi ty nhién
hodc kénh tudi ti€u trong mua khd. Cac vung
nudc man xen k€ véi ving nudc nhat do ban
chit khong ddong nhét cua ting chira nuée. Do
man c6 xu hudng tang theo do sdu (Hinh 3, mau
xanh lam). Mic du dit liéu thiy vin & cac giéng
d0 sau 16n rat hiém, nhung quan sat nay dugc ho
tro boi dit li€u dia vat ly (Cong Thi Digp, 2024).

Ngudn gdc xdm nhap min khong chi do su
tuong tac véi bién va song, ma con la két qua
ctia qua trinh bién tién trong lich sir (xay ra hon
5.000 nam trudc), trong d6 nudc man lap day
cac 16 rong tram tich. Dir liéu thity hoa cho thay
qua trinh nhat hoa 1a qua trinh chu dao trong
céc tang chira nudc va dién ra manh hon vao
mua mua so véi mua kho (Pham Di¢u Linh va
nnk, 2022). Tuy nhién, cac qua trinh nhat hoa
dién ra trong thoi gian dai thong qua sy tham
thiu nude nhat va dong chay cia nudc dudi
dat. Nudc man bi giir lai trong cac tang sét (do
d6 dan thuy lyc thip) va cac tang chira nudc
nam sau hon (do van téc dong chay thip) lam
cham qua trinh nhat hoa va kéo dai thoi gian
lru tri coa nuwéc man trong ting chira nudc.

Nuéc man cd nay cé thé hoat dong nhur ngudn
thi cép cho sy xam nhap man khi nudc nhat &
dd sau nong dugc khai thac dé tudi tiéu va
luong b cap thap trong mua kho. Diéu nay giai
thich tai sao nhiéu giéng bi nhiém man ngay
sau khi bit dau khai thac, ngay ca khi khong
nim & gan bién hodc cira song (Pham Diéu
Linh va nnk, 2022).

Luong bo cdp nudc nhat trung binh, udc
tinh trong giai doan quan sat 42 nam, la 312
mm/nam ¢ dong bang bdi tich b trai va 531
mm/nim & con cat bo phai song Liy (Pham
Diéu Linh va nnk, 2024). Luong bd cap nudc
nay duoc st dung 1am dau vao cho mé phong
s6 cac hé thong nuéc dudi dat. Két qua mo
phong theo cac kich ban quan ly khac nhau chi
ra rang trong 50 narn toi, nudc man s€ t1ep tuc
hién dién trong céc tang chira nudc o trang thai
tu nhién, ngay ca khi khong co bét ky hoat dong
khai thac nudc nao, didu nay phi hop véi cac
quan sat thiy hoa di dé cap ¢ trén. Két hop
giira viéc khai thac nudc dudi dat & dong bang
bdi tich va muc nude bién dang, nudc man
dugc dy bao s& xdm nhdp sdu vao dat lién
khodng 5 km tinh tir cra séng va d60 man s€
tang 1én & cac tang chira nudc noéng do hién
tuong trdi 1én va di chuyén ngang cta nudc
min cb dudi sau. Nguoc lai, hé théng cOn cat
(phan bb ¢ bo phai song Lity) gan nhu dugc
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nhat hoa hoan toan va c6 kha nang luu trit nuéc
dudi dat dang ké. Hé thong con cat nay co thé
phuc vu cho ca muyc dich cung cdp nudc va
giam thiéu xam nhap man (Pham Diéu Linh va
nnk, 2025).

3.2. Céc gidi phdp dé giam thiéu xam nhgp
mdn trén thé gigi

Dic diém ciia ting chira nude ven bién va
khai thac nudc dudi dat trén toan thé gidi rat
khac nhau, do d6 can 6 nhitng giai phap khac
nhau dé quan ly ting tang chira nude. Cac giai
phép giam thleu xam nhap min bao gom: giam
hut nude tir giéng khai thac, di doi vi tri giéng
khai thac, str dung cac ranh gii ngin cach bang
cong trinh trén mat dat hoic ngarn, bd cap tu
nhién hodc nhén tao (ranh gidi ngan cach thuy
lyc hodc ranh gidi ngan cach duong), hut nudc
min doc theo bd bién (ranh giéi ngan cach
bang hat nudc man hodc ranh gidi ngin cach
am) va cac ky thuat két hop (ranh gidi ngin
cach hon hop). Tom lai, cac giai phap duogc
phén thanh ba nhém khéac nhau (Mohammed va
nnk, 2019): (i) cac giai phap théong thuong
(truyén thong), (ii) ranh gi6i ngan cach bang
cong trinh va (iii) ranh gidi ngan céach thuy luc,
nhu duoc trinh bay chi tiét trong cac phan sau.

Cdc gidi phdp truyén thong

Gidi phdp giam hiit nude tir giéng khai théac
(Reduction of Pumping)

Giam khai thac nudc tir cac giéng bom 1a
bién phap don gian nhét, tryc tiép nhat va tiét
kiém chi phi nhat dé duy tri can bang nu6c dudi
dat trong cac tang chira nudc va kiém soat xam
nhdp man. Tuy nhién, viéc gidm san luong
nuée khai thac & mot s6 khu vuce ¢ thé khong
kha thi vi nhu cau nuéc cao va khong c6 ngudn
nude thay thé trong khu vyc. Nong nghiép 1a
nganh tiéu thy nudc chinh trén toan thé gisi, do
d6 6 the giam déng ke lugng nudc khai thac
bang cach thay d6i mo hinh cay trong va giam
viéc trong cac loai cdy c6 nhu cau nude cao.
Viéc str dung céc ky thuat tudi tiét kiém nuéc,
chang han nhu tudi nhé giot va tudi chinh xac,
cling s& gop phan giam luong nude can khai
thac.

Gidi phdp bé tri lai vi tri giéng khai thic
(Relocation of Pumping Wells)

Trong giai phap nay, cac giéng bom thuong
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duoc di doi xa hon vao dét lién, cach xa bo bién
dé tao ra do ddoc thily lyc hudng ra bién thich
hop, bang cach gilt mye nuoe dudi dat cao hon
muyc nude bién & ganbo bién va giam tinh trang
mat nuée dudi dat qua mirc do dong chay tran.
Giai phap nay ciing c6 thé khong kha thi trong
mot sd trudng hop do khong c6 dat hodc xung
dot voi cac du an chién lugc khac trong khu
vuc cong, hoac tham chi vai cac co sé ha tang
tu nhan.

Gidi phdp tao ranh giéi ngin cdch bing
cong trinh (Physical Barriers)

Tao ranh giéi ngdan cdch bang céng trinh
ngam (Physical Subsurface Barriers)

Céc cong trinh ngdm gdm tudng bé tong,
vira, bentonit hoac tudng bun va coc, van,

v... thudong duoc thiét ké doc theo bo bién dé
ngin can nudc bién xam nhdp vio cac tang
chtra nude dudi dat. Nhin chung, viée ap dung
ranh gi6i ngan cach bang cong trinh ngam la
mot cong viéc tdn kém, nhat 1a khi cac tang
chtta nuée dudi dat ndm sau. Mot van dé khac
1a tinh trang Ging ctia nudc min xAm nhap van
con ¢ sau ranh gidi ngédn cach sau khi xay dung
ranh gidi ngan cach.

Tao ranh gidi ngan cdch bang céng trinh
trén mdt hodc do cdi tao dat (Physical Surface
Barriers or Land Reclamation)

Khai hoang dit ven bién dé cap dén viéc mo
rong nhdn tao dudng bo bién vé phia bién.
Trong giai phap nay, dat moi duge boi dap dé
cung cap dién tich dét can thiét dap tng nhu
cau do thi hoa ngay cang tang va gia tang dan
sO. Tuy nhién, theo quan diém thuy luc, khai
hoang dat ven bién tao ra mot ving dat moi cho
khdi nuée nhat, day ranh gidi man-nhat vé phia
bién, giup lam cham sy tién trién ctia xAm nhép
man.

Gidi phdp tao ranh gioi ngan cdch thiy
lwc (Hydraulic Barriers)

Viée ap dung ranh gidi ngan cach thiy luc
dé kiém soat xam nhap man da trd nén pho bién
hon trén thé gii trong nhimg nim gan day.
Hién nay, c6 3 loai ranh gidi ngén cach thuy luc
chinh duoc ap dung trén thé gidi, gdém bo cap
nhan tao, bom hat nwdc man tir tang chira nudc
dué6i dat, va mot su két hop bom hit nudc man,
khtr mén va bd cap nhan tao.



Bé6 ¢dp nhan tao (Artificial Recharge)

Trong giai phap nay, tang chira nudc duoc
bo cap nhan tao bang nudc nhat c6 chat lwong
tbt (vi du: nudc mat, nude mua, nudc thai da
qua xur Iy hodc nuéc khir mudi) dé duy tri do
ddc thily lyc hudng ra bién bang cach ting ap
sudt nude ¢ trong ndi dia. Nhin chung, viéc bd
cap nudc nhan tao nham muyc dich giam dong
chay I, luu trir nudc nhat trong céc tang chia
nudc, nang cao muc nuoc dudi dat, giam tinh
trang bom qua muc va cudi cung 13 cai thién
chét lugng nude va ngan chan khdi nudc man
xam nhap. Mahesha (1996) cho ring viéc bo
cap nhan tao thong qua cac giéng bom la mot
phuong phéap hiéu qua dé 1am cham qua trinh
x4m nhap man trong bat ky diéu kién dia chat
nao ca céc tang chira nude (c6 ap hodc khong
ap). Cac ho chira trén mit, hd, kénh dao va cac
lvu vue khéc cling cé thé dugc sir dung Iam h¢
thdng bo cap nurde nhat cho cac ting chira nudc
khong ap thong qua sy tham thau ciia nudc tir
trén mat. Viéc sir dung nudce tai ché cho luu trir
nhan tao trong cac ting chira ngam c6 thé giup
dap g mot phan nhu cu vé nude, chéng han
han va ciing bao vé h¢ thong khoi xdm nhap
man trong cac tang chira nuéc ven bién.

Tao ranh gi6i ngdan cach bang giéng khai
thdac nudce lo hodc man (Abstraction Barriers)

Trong gidi phap nay, nudc lg hoac nudce
min dugc bom lién tuc qua cac giéng khai thac
siu ndm gan bo bién. Nudc khai thac co thé
duoc thai truc tiép ra bién hodc c6 thé dugce sit
dung 1am ngudn nude cho cac nha may khir
mudi hodc cac hoat dong cong nghiép. Nhin
chung, vi¢c bom hut nudc man tur tang chira
nude dudi dat gy ra sy sut giam ap sudt gan
bo bién, gitip tang do dbc thuy luc huéng ra
bién va bao vé tang chira nudc.

Tao ranh giGi ngan cdach két hop (Combined
Barriers)

Su két hop cta mot s6 giai phap da dé cap
& trén co thé giap kiém soat tot hon xam nhép
min bang cach két hop cac vu diém cua timg
giai phap riéng 1¢. Vi du, su két hop giita viéc
giam san luong khai thac va bd cip nhan tao da
dugc xem 1a mdt giai phap kha thi cho viéc
giam thiéu xam nhap man. Ngoai ra, cic giai
phap két hop sau ddy hién dang duogc st dung
rong i trén thé gioi.

Giai phap luu tritr va khai thac nudc nhat
trong tang chira nuéc (Aquifer Storage and
Recovery - ASR): Giai phap nay da dugc st
dung rong rdi ¢ nhiéu qudc gia dé quan 1y tai
nguyén nuéc nhu mot giai phap thay thé cho
viée luu trir nude mat trong cac dap va ho chira
(Cederstrom, 1997). Giai phap nay bao gém
viée luu trir lugng nude du thira théng qua bom
sdu qua cac giéng bod cip vao cac tang chtra
nudc sdu trong mua mua hodc mua cd nhu cau
nuée thip trong nam. Nudc dudi dat sau do
dugc khai thac khi cin thong qua su dung cting
giéng nhu khi luu trir dé dap tmg nhu cau nude
ctia cong dong trong mua kho tiép theo hodc
mua ¢6 nhu cu nude cao trong nam.

Giai phap két hop khai thac, khir mudi va
bd cap (Abstraction, Desalination, and
Recharge - ADR): Giai phap nay dya trén viéc
khai thac lién tyc nudc lg gan bo bién, khir
mudi nuéc lo da khai thac, va sir dung nudce di
Kkhir mudi lam nguén bd cdp nhan tao thong qua
cac giéng bom.

Giai phap két hop khai thac, khir mudi va
bd cap lai nude thai da xir Iy (Abstraction,
Desalination, and Recharge by treated
wastewater- ADRTWW): Giai phap nay bao
gom viée str dung cac ngudn nudc kinh té hon,
chang han nhu nudc thai da xu 1y sinh hoc va
nudc mua thu nhan duoc, hoic chuyén nudc
chét luong tdt tir cac con song, kénh rach, hd
va ao ¢0 san & cac vung lan can. Giai phap nay
bao gdm 3 budc: (a) Thu hdi nuéc lo tir cac
ném mén bang cac giéng khai thac; (b) Khir
mudi nude lg duge khai thac bang cach st dung
mdt nha may tham thiu ngugc (RO) va bo sung
nuée da khir mudi cho hé théng cip nude do
thi; va cudi cung (c) Thu hoi nude thai tir 6
thi, xtr 1y va bo cap lai vao tang chira nudc dudi
dat.

3.3. Cdc gidi phdp dwoc dé xudt thong qua
Hgi thdo thang 8/2024 tai tinh Binh Thudn

Thong qua hoi thao véi cac bén lién quan
gdm can bo UBND tinh, So Tai nguyén va M6i
truong, SO Nong nghiép va Phat trién nong
thon, UBND cac xa trén dia ban tinh Binh
Thuan, tap thé tac gia da nhéan dugc nhiéu v
kién dong gop gia tri. Nhin chung, cac giai
phap dugc dé xuit tir cac thanh vién tham du
hoi thao tap trung vao cac nhém sau:
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- Nhém gidi phdp nham han ché khai thdc
va st dung nude dwdi ddt: Pua ra huong dan,
bién phap quan ly khai thac hop 1y nude dudi
dét cho cac dia phuong c6 nguy co xadm nhap
min, ciing nhu can c¢6 quy dinh quan 1y, ché tai
0 rang; Quy dinh ngudng khai thac hop ly, vi
du: néng dan khoan giéng sau bao nhiéu, khai
thac bao nhi€u cho toan Iuvu vuc song Liy,
cling nhu cho timg ho dan dé tranh tinh trang
nudc man xam nhép; St dung tiét kiém, hiéu
qua ngudn nude nhat, han ché khai thac quéa
murc nudc nhat tai cac giéng khoan; Quy hoach,
phan ving khai thac nuéc dudi dat, tranh tinh
trang khai thac tiy tién, ty phat; Co ké hoach
san xuat nong nghiép st dung nudc hop ly;
Phan dinh khu vyc khai thac, st dung nudc
duéi dat, khu vuc bao vé chong khai thac nudc
dudi dat; Han ché khai thac, st dung nudc dudi
dat, giam céac g1eng khoan, giéng ddo sir dung
ngudn nude dudi dat phuc vu tudi tiéu tai cac
Vung ¢6 nguy co xam nhap man g1a tang; Thay
d6i thoi quen khai thac nuédc dudi dat cua nguoi
dan, xdy dung thém cac nha may nudc dé cung
cap du nudc cho cac ho dan sOng xa trung tam
hanh chinh xa, phuong, thi tran.

- Nhém gidi phap thay doi co cdu cdy trong:
Lén ké hoach tr6ng cac loai cay hodc tham thuc
vat it st’r dung nudc nhat, vira mang lai lgi ich
kinh té, vira ngan chin sy xdm nhap man; Tang
cuong bd sung tham thyc vat va trong rimg dé
giam bdc hoi nude nhat va tao diéu kién cho
qua trinh bo cp tu nhién; Thay ddi co cau cay
trong phu hop v6i dat man dé bao vé san xuat
ndng nghiép.

- Giai phap tich trir va sw dung nuwoc mat
thay thé: Xay dung thém cac dap thuy loi va hd
chtra nu6e nhat (nwdc mua) va mo rong cac hd
chtra nude nhat hién c6 dé co thé dap ung nhu
ciu nudce cua khu vue; Thuce hién dong thoi vira
tang kha nang tich trir nuwéc nhat vira tiét kiém
nuéce; Xay dung cac hd chira & thuong ngudn
dé tich nude cho ha luu, dic biét 1a vao mua
kho.

- Cac giai phap xdy dung cac ranh gioi
ngan cach cong trinh: Xay dung cac tuong bé
tong ngam va dap tai bo bién va cura song dé
ngin nudc bién xam nhép vao cac tang chtra
nude dudi dat; Han ché bé tong hoa bé mat dat
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& cac khu vue ven bién dé ngan nudc mua chay
ra bién; Xay dung cac dap va cong tudi tidu tai
ctra song dé ngdn nudc bién xam nhap sau vao
dat lién.

- Gidi phdp xdy dung hé thong bé cdp nuéc
nhat nhdn tgo: Tat ca nhitng ngudi tham gia
hoi thao déu nhat tri ring can phai xdy dung
mot hé thong bd cap nude nhat c6 quan Iy cho
hé théng con cat ven bién & phia tdy nam luu
vuc séng Lily, vira ting nguon nudc dudi dat
dé str dung sau ndy vira ngan chin sy xdm nhap
cua nudc man;

Ngoai ra, mot s giai phap khac ciing can
duoc xem xét, vi du: Can c6 quy hoach va phan
ving cac ving nudi trong thuy san; Lap dat hé
théng loc nudc min dé c6 thém nude nhat phuc
vu sinh hoat va tudi tiéu, dac biét la vao mua
kho; Ngan chan viéc khai thac khoang san dudi
long song va bo song lam pha hiy bo song va
lam tang sy xdm nhap clia nudc mén;

3.3. Pdnh gid va dé xudt cdc gidi phdp
gidam thiéu xam nhdp mdn trong ting chira
nwéc dwéi dit ¢ lwu vwee Séng Liiy

Trong cac giai phap giam thiéu xam nhéap
min dugc dé ra & trén, cac giai phap giam khai
thac va su dung nu6e dudi dat, giai phap thay
dbdi co cdu cay trong hoic giai phap luu trir va
sir dung nudc mit thay thé duoc coi 1a thong
thuong va tam thoi. Tuy nhién, cac giai phap
nay hiéu qua vé mat kinh té va an toan voi méi
truong. Cac quy dinh, hudng dan va ké hoach
lién quan dén khai thac va sir dung nudc dudi
dat nén duoc phd bién dén cong dong dia
phuong, dac biét 1a cac dia phuong c6 nguy co
xam nhdp man (xem ban d6 d6 min). Cac khu
vuc ndm trén cac tang dat sét co nguy co nhiém
min cao nhat va nén tranh khai thac nude & do.
Céc giai phap thay d6i co cau cdy trong (vi du:
tir 1a nhu cau nudc cao sang thanh long nhu
cﬁu nuée thip) hodc ting tham thyc vat (vi du:
trong ring) ciing nhu cac giai phap tich trir va
sir dung nudc mit thay thé (vi du: xay dung hd
chira méi) da va dang duoc ap dung trong thyc
té tai tinh Binh Thuan trong nhiing nam qua.
Tuy nhién, tap the tac gia van khuyén nghi ting
chat luong va s6 lugng cac hoat dong nay va
thuc day céac bién phap tudi tiéu thong minh dé
giam lugng nudc s dung cho san xudt ciy
trong.



Cac giai phap xay dyung ranh giéi ngan cach
bang cong trinh (vi du: tuong bé tdng ngam va
dap) c6 thé giai_ quyét cac van de xam nhap
nuéc bién va nhiém man & cac giéng khoan ven
bién. Tuy nhién, trén thyc té, tinh trang xam
nhap nuéc min & nhidu khu vuc trong Tuu vye
song Lty 1a do vat lidu gilt nude man o (vi du:
cac thau kinh sét) nén cac ranh giéi ngin cach
cong trinh nay duong nhu khong hiéu qua, hon
nita con ton kém va doi hoi phai co dét trong
dé ap dung.

Cac giai phap tao ranh gidi ngan cach thuy
lyc duoc xem la kha thi va phu hop voi didu
kién tu nhién, thity vin va két qua nghién ctru
xam nhap man cua tap thé tac gia, dic biét mot
hé théng bd cap nhan tao co quan 1y ap dung
cho h¢ thng con cat d6 ¢ tay nam luu vic Song
Lity. Viéc thu hdi nu6c min tir ting chira, khir
mudi va bo cap lai vao tng chira c6 thé kha dat
do, vi vay tap thé tac gia khuyén nghi sir dung
luong nude mua du thira trong mua mua hodc
nuéc thai da qua xir 1y cho ngudn nude nhat bo
cap.

Tom lai, tap thé tac gia khuyén nghi mét sy
két hop ca cac 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 ciu cay tré)ng,
diéu chinh cac bién phap tudi ti€u theo nhu cau
thuc té ciia cay trong, tang tham thuc vat, ciing
nhu céc giai phap tich trit va sit dung nudc mat
thay thé can dugc khuyén khich dé giam lugng
khai thac va st dung nude dudi dat trong khu
vuec.

2) Viéc khai thac nudc dudi dat & dong bang
boi tich bo trai song Lily nén bi cdm hodc it
nhat 1a duoc chinh quyén dia phuong quan 1y
chit ché, tirc 1a chi duoc phép néu khong cod
dau higu nudc mdn (vi du théng qua khao sat
dia vat 1y, giéng gan d6 hoac dau hiéu cho thay
vung muyc ti€u nam trong vung cat) va voi so
lugng han ché. Piéu nay s€ tranh dugc tinh
trang xam nhép mén hon nita vao cac tﬁng chtra
nuéce do hién tuong trdi 1én va di chuyén ngang
cua nudc man ¢6, do khai thac nude dudi dat
gay ra.

3) Chi nén khai thac nude dudi dat & cac hé
thdng cdn cat boy phai séng Lity, voi tdc d6 bom
duge kiém soat theo luong bd cap theo mua

wdc tinh va sirc chira thyc té cua 06n cat. Theo
woc tinh cta tap thé tac gia, véi tbe do bo cép
1a 531 mm/nam va dién tich bé mit ctia cac con
cat khoang 80 km?, thi luong bd cap 1a khoang
42 triéu m*nam. Gia st c6 thé khai thac duogc
100% luong b cap, thi s& c6 toc do khai thac
tiém nang 1a 115.000 m*/ngay, du dé cung cap
cho sinh hoat va tudi tiéu trong toan bg luu vuc
song Liy.

4) Hon nira, c6 thé trién khai mot hé thong
bo cap tang chtra nuéc dugce quan Iy trong céac
con cat dé bd sung nude nhat ciing nhu ngan
chédn sy xdm nhap cia nudc man. HE thong con
cat c6 thé hoat dong nhu cac ving tham phu
hop va tao thanh cac hd ngdm chira nudc nhat.
Nuéc du thtra tr mua mua (vi du: nudec mua
chay tran, nudc thai da qua xu ly hodc nude
mit tir dap chira) c6 thé duoc thim vao con cat
dé tang trix lugng nude nhat cho mua khé. Cac
cong trinh thim nhu muong, giéng, bé tham
théu, giéng dao hoic 16 khoan c6 thé dugc lua
chon tuy thudc vao diéu kién dia chat va thay
vin cua khu vuce duge bo cap.

5) Quan ly nu6c dudi dat tai luu vuce song
Lity nén phat trién theo hudng tiép can tong
hop, trong d6 viéc khai thac nudc dudi dat
khong duoc giao cho cd nhidn ma nén dugc
quan ly & quy mo khu vuc bai cac cong ty hoac
co quan nha nudc.

4. Két luan

Két qua nghién cru cua tap thé tac gia chi
ra rang xam nhap man phan bd rai rac & nhiéu
noi trong luu vuc sdng Liy, va chu yéu bat
nguén tir sy luu gitt nude mén c0 ciia cac tram
tich c6 do thim thap (tram tich sét). Cac qua
trinh “nhat hoa” dang dién ra trong luu vue, tuy
nhién tinh trang nhiém min thd cdp van
nghiém trong do bién d6i khi hau va khai thac
nuée dudi dat. Do do, can phai két hop nhiéu
giai phap dé ngan chén va giam thiéu sy xam
nhap man. Mot so giai phap nhu tang tham thuc
vat hodc thay doi co cdu cay trong, su dung
nudc mit thay thé, v.v..., can dugc tiép tuc
khuyén khich. Tap thé tac gla dic biét khuyén
nghi mot ké hoach quan Iy nuée dudi dat theo
khu vyc. Trong dé, khu vic dong bang bdi tich
bo trai song Lily can duoc han ché hodc cdm
khai thac nuéc dudi dét, con khu vuc con cat
d6 bo phai song s& dugc sir dung dé khai thac
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thac nudc dudi dat két hop véi mot hé thdng bd
cap nhan tao dugc quan ly. Giai phép nay co
thé cung cdp nudc nhat ddy du dé sinh hoat va
tudi tiéu, cling nhu ngan chan sy xam nhép cua
nudc man cho toan bd luu vuc sdng Lily, dic
biét 1a vao mua kho. Tuy nhién, can mot hé
théng phan phdi nudce khai thac trong con cat
dén nhimg nguoi dan & dong bang boi tich, noi
can giam khai thac nudc dudi dat.

L&i cam on

Bai bdo 1a san pham cua Du an “Tac dong
clia xAm nhap min ddi véi tai nguyén nudc va
thuy lgi ¢ khu vyc Nam Trung B dudi anh
huong cua bién d6i khi hau”, do to chuc Lién
truong Pai hoc khdi Flemish VLIR-UOS
(Vuong quéc Bi) tai tro. Tép thé tac gia chan
thanh cam on su hd trg kinh phi nghién ciu
nay. Ngoai ra, tap thé tac gia con mudn cam on
cac can b UBND tinh, S¢ Tai nguyén va Mo6i
truong, S& Nong nghiép va Phat trién nong
thon, UBND cac xa trén dia ban tinh Binh
Thuén, vi nhiing gép y cho céac giai phap giam
thiéu xam nhap min khu vuc luu vuc Song Lily
tinh Binh Thuén.
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Summary

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

45



