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Nghién ctru qud trinh xam nhap man nudc dudi dat vung ha luu song
Ly, tinh Binh Thuan va dé xuat c4c giai phéap khai thac hop ly
Nguyén Béch Thao'", Nguyén Xuan Thanh?

I Truong Pai hoc M6 - Pia chdt
2 Lién doan Diéu tra va Quy hoach Tai nguyén nudc mién Trung

TOM TAT

Hién tugng cic tang chtra nudc bi xAm nhap min dang dién ra kha pho bién tai céc tinh dong bang ven
bién Viét Nam. Khu vyc ha Iuu song Lily, tinh Binh Thuén hién nay ciing dang chiu anh huong cua vén
dé b1en dbi khi hau cung qua trinh xay dyung, phat trién kinh té - x4 hoi. Nhu cau khai thdc, str dung cdc
nguon nudc, nhat 1a ngudn nude dudi dat ngay cang ting, nham phuc vy cho an uong sinh hoat, cho san
xudt cong nghiép, tudi cdy nong nghiép va cong nghiép, va cho cac hoat ddng kinh té khéc.

Két qua nghién ciru céu tric va dic dlem dia chit thuy vin tang chtra nuée dd lam sang t6 cdc ngudn hinh
thanh trir lvong nude dudi dat bao gdm trir luong tinh, b6 cap tir mua, dong chay tir xung quanh chay
dén, bd cap tir song, sudi. Tuy nhién, cdc ngudn hinh thanh trir luong nude dudi dat ving nghién ctru
dang c6 xu huéng giam dan do qua trinh khai thac nuéc gy ra. Két qua tinh toan bang mo hinh sb cho
thdy ngudn hinh thanh trir lugng du bao dén 2030 chi dat 39.874m’ngay so v&i nam 2012 la
42.141m%/ngay. Ciing theo két qua tinh todn bang mé hinh, dién tich ting chira nudc Holocen bi nhiém
man nam 2030 1a 28,19km? ting 1,86km? so véi ndm 2012. Trén co s& do, tap thé tdc gia di dé xuat cdc
phwong 4n khai thac nuée dudi dit voi so dd va luu lugng khai thac hop 1y nham han ché xAm nhap min
va bao v¢ tai nguyén nudc cho ving nghién ctru.

Tir khéa: xAm nhap man, md hinh s, ha luu séng Lily, khai thac hop 1y

1. Khai quat vung nghién ciru

Viing nghién ciru bao gdm chu yéu cic xa, thi trdn ctia huyén Bic Binh va huyén Tuy Phong véi dién
tich 258,7 km?2. Dia hinh dic trung boi nii thap, vung go ddi va mién dong bang va ving ddi cét ven bién
¢6 xu huéng thap dan tir bong sang Tay va tir Bic xuéng Nam véi d6 cao dia hinh thay doi tir Om den
600 m. Vung nghién cru nam ¢ vung cyc Nam Trung Bg nén c6 ché @6 khi hau nhiét déi gi6 mia, nén
nhiét d6 cao, nang nhiéu, lwong béc hoi nhin chung 1a kha 1én. Miia mua tir thang 5 dén thang 11, mia
kho tir thang 12 dén thang 4 nam sau. Lugng mua nam dao dong tir 699 mm (tai Thi trdn Lién Huong)
dén 1.607 mm (tai Thi xa La Gi), trung binh nhiéu ndm dao dong tir 1.197 mm dén 1.724 mm. Mua mua
tir thang 5 dén thang 11 chiém 95% tong lwong mua ca nam.

Diéu kién dia chét thuy van cua vung gém 3 tang chira nu6e (TCN) chinh:

- TCN 16 hong cdc tram tich Holocen: phan bb & khu vuc dong bang song Liy va ven bién véi tong
dién tich phan b khoang 83,2 kmZ Thanh phan dat da da dang va hdn tap, gdm cudi, soi da khoang, cat
thach anh, cdt pha, cét 1an bot sét, cat chira san, chira vo sd, manh san hé mau xam den, x4m vang, két ciu
1di rac. Pay TCN thay ddi tir 2,2 m dén 15,3 m, trung binh 10,7 m. Bé day TCN thay di tir 1 - 2 m dén
10 - 17 m, trung binh khoang 10,2 m.

Theo murc d6 chtra nude trAm tich, TCN duge chia ra hai mirc do chira nude khéc nhau 12 khu vuc
nghéo nuée va khu vye chira nude trung binh. Két qua hut nude thi nghiém cho thy luu lugng céc giéng
thay ddi tir 0,13 - 2,08 I/s, thuong gip 0,50-1,2 I/s; hé s6 thdm thuong gap 3,0 d&én 5,0 m/ngay, hé sb nha
nudc trung binh 0,08.

Nhin chung nudc trong tang Holocen 1a nudc siéu nhat dén man, c6 tong do khoang hoa thay ddi tir
0,085 — 5,91 g/, gid tri thuong gap tr 0,5 - 0,7 g/l. Céc tram tich thudc khu vuc ngheo nude phan b ven
bién, cic cira song subi nén c6 tong do khodng héa cao do nhiém man tir nuc bién. Loai hinh héa hoc
cuia nudc chu yéu 1a clorur, bicarbonat calci natri.

* Tdc gia lién hé
Email: nguyenbachthao @humg.edu.vn
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Dong thai cua nudce trong tﬁng Holocen bién ddi theo mua, lién hé chat ché véi nudc mat va nudc mua.
Thanh phan héa hoc cta nude it bién dbi theo mia.

- TCN 16 héng cdc tram tich Pleistocen (gp): dugc tao thanh boi cdc tram tich song, séng bién va bién,
thanh phan 12 cét thach anh 13n cudi soi, san, cat sét pha. Nudc trong téng khong ap, d6 sdu myc nudc dao
dong trong khoang kha rong, gid trj thuong gap tir 1,5 dén 56,0 m. Két qua huat nuée thi nghiém cho thay
luu lugng céc giéng thay doi tir 0,05 - 2,04 I/s, trung binh 12 0,64 I/s; hé s6 thim dao dong 0,01 dén 0,09
m/ng.

Maii TCN phan bé tir mat dat dén do sdu 17,0 m; do sau ddy tang tir 5,6 m dén 45 m, trung binh 28,4
m. Bé day TCN Pleistocen thay d6i theo tir 2 - 80 m.

Nhin chung nuéc trong ting Pleistocen chu yéu 1a nudc siéu nhat dén nhat. Tong do khodng hoéa thay
doi tir 0, 315 - 2,05 g/l, gid tri thuong gap tr 0,5 — 1,0 /1. Loai hinh héa hoc nudc trong tang nay rat da
dang, chi yéu 12 nu6c hon hop, nudce clorua, clorua - bicacbonat, bicacbonat - clorua.

Dong thdi cua nude trong tang nay bién ddi theo mila, c6 sy lién hé chat ché voi nude mat va nude
mua. Muc nuée ding cao nhét vao thang 9 (46 siu muc nude 0,23 m) va ha thap nhit vao thang 4 (46 sau
myc nu6e 2,1 m), véi bién d6 dao dong theo mua khoang 1,87 m. Thanh phén héa hoc cua nude thi it
blen do6i theo mua. N gudn cung cap chii yeu 1a nude mua va nuée mét & phan 16 va nugc tu tang Holocen
ngdm xudng; mién thodt theo mang sdng sudi va ngdm xubng cung cép cho cic TCN nam dudi.

- TCN khe nirt tuéi Jura: duoc tao thanh boi cac da caa hé tang La Nga, khong c6 dién 10 trén bé mat,
phan b6 chu yéu phia TAy nam bén dudi TCN tram tich Holocen. Thanh phan TCN gom: cdt két, xen ké&
dang nhip véi cét - bot két, bot két; chuyén xudng phan dudi da phién sét mau den phan 16p mong, xen ké
céc 16p bot két, cat két. Nude trong tang thudc loai nudc khong dp, do siu muc nudc tinh dao dong tir
0,28 - 37,7 m, gia tri trung binh 6,53 m. Luu lugng céc 16 khoan thay dbi tir 0,02 - 1,18 s, trung binh la
0,5 1/s; hé sb tham ctia dat d4 theo tai liéu thi nghiém trung binh 0,27 m/ng. Tong khodng héa cua nude
thay ddi tir 0,057 - dén 0,86 g/1, trung binh 0,30 g/, thudc loai nudc si€u nhat dén nhat. Loai hinh héa hoc
clia nude trong tang ndy chu yéu 1a bicarbonat natri, bicarbonat calci - natri, bicarbonat natri - magie.

Hién trang khai thdc va nhu cdu sir dung nudc: con mang tinh ty phat, thiéu s quy hoach, quan 1y, céc
giai phdp bdo v€ tai nguyén nudc ngam chua thich hop nén da xay ra céc hién twong suy thodi nguon
nudc cung véi qud trinh xam nhap man (XNM), & nhleu noi da c6 déu hiéu thiéu huyt nguon nudc cap,
nhét 12 vao mia kho han. Nudc dudi dat (NDD) chu yeu duoc khai thdc tir cdc TCN 16 hong Holocen, con
nudc trong TCN Pleistocen thudng duge khai thac it hon do ¢6 luu lugng thap. S6 lwong giéng khoan,
giéng dao tai cic xi trong khu vuc nghién ctru 1a 6.073 cong trinh v6i luu lwong nudc khai thic trong
TCN Holocen dat 4.525 m*/ngay, TCN Pleistocen dat 1.380 m*/ngay.

Duya trén s6 dan cua cdc xi sir dung nudc trong ving khong bi XNM, nudc ding cho sinh hoat va an
ubng gdom hai khu vuc 1a d6 thi va nong thon. Lwong nude nay dugce tinh theo dinh muc cho dau ngudi.
Theo tiéu chuén sir dung nudc sinh hoat, giai doan 2010 — 2020 nhu cau nudc cho sinh hoat d6 thi 1a 120
lit/ngudi/ngay, néng thén c6 dinh mic 1a 80 lit/ngudi/ngay. Giai doan 2020 — 2030 nhu cau nudc cho
sinh hoat d6 thi 1a 150 lit/nguoi/ngdy, néng thon co dinh mue 1a 100 lit/ngudi/ngay. Két qua tinh todn va
du bao nhu clu su dung nudéc khu vuc nghién ctu cho cac nam 2020, 2025 va 2030 lan luot 1a
7.577m?ngay, 8.593m?*/ngay va 9.650m>*/ngy.

Hién trang XNM NDD: Theo tai li€u do v& thanh 1ap ban dd Dbia chét thuy van 1:50.000 tinh Binh
Thuén, viing nghién ciru bi nhidm man & phia Nam gidp v6i bién Pong. Ranh min véi nong do khodng
héa (M>1000g/1) di chuyén doc theo v&i dudng bo bién va xam nhap sau vao trong dat lién tir 1 — 3 km,
riéng khu vuc phia Bic TCN Pleistocen bi XNM sau hon 7 km. Cu thé TCN Holocen c6 dién tich nhim
min khoang 26,3 km?, tﬁng Pleistocen c6 dién tich nhiém man khoang 36,9 km?. Cac khu vyc nhiém min
dugc phan theo hanh chinh cip x4 bao gdm: xa Phan Hoa, Phan Hiép, thi trin Chg Lau, mot phan xi
Phan Hiép, mot phan xa Phong Phii va phia Bic xa Phan Ri.

2. Nghién ctru xdAm nhip min nwéc dwéi dit bing phwong phap mé hinh sé

XNM NDBD la sy gia ting d6 tong khoang héa cia TCN vén di 1a nudce nhat vi mot Iy do nao d6 ma
nude man xaAm nhap vao. C6 hai nguyén nhan chu yéu 1am cho nuéc man xam nhép:

- Nguyén nhén ty nhién: giy ra do nhitng tic nhan ty nhién nhu bién tién, cc hoat dong kién tao nhu
sut 1dn cua vo Trai dat, su hoa tan cac mudi trong dét da, ...

- Nguyén nhan nhén tao: giy ra do nhitng hoat ddng ctia con ngudi nhu: khai thac NDD quad muc tao ra
ha thdp myc nudc tinh, giam 4p luc ting nudc nhat, do k¥ thuat khoan, cdc cong trinh séng, hd nhan tao...

Trong céc nguyén nhan trén, nguyén nhan ty nhién khong phai la thuong xuyén ma chi xay ra trong
nhitng giai doan lich sir dia chat nhat dinh. Nguyén nhén nhan tao xay ra thudng xuyén va lién tuc hon
trong qua trinh khai thac NDD phuc vu cho doi song, san xuét ctia con nguoi.
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Hién nay, nghién ctru XNM NDB duoc chia thanh cdc nhém nghién ciru chinh, bao gdm: Nhém muc
tiéu danh gia hién trang va xac dinh nguyén nhan; Nhém nghién ctru co ché dich chuyén do anh hudng
clia ty trong; Nhém nghién ctru XNM c6 g dung k¥ thuat dong vi; Nhém nghién ctru dy béo va danh
gid hién trang sir dung md hinh s; Nhém nghién ctru danh gid tic dong cua bién d6i khi hau-nudc bién
dang va Nhém nghién ctru cdc giai phap han ché XNM.

Trong thyc té, md hinh s6 con dugc cdc nha nghién ciru (mg dung trong céc bai todn dé tim 1o gian vé
cd XNM, nghién ctru co ché va ngudn gbc XNM ciing nhu dénh gia cac tac dong do bién doi khi hau va
nudc bién dang. Cac md hinh tinh todn va du bdo XNM da dugc nghién ctru va dua ra thdo ludn tr nhirng
niam 80 cua thé ky trudc bang ciac mo hinh vi phan (Jacob Bear, 1987; Clifford Voss, 1987) hay bang md
hinh phan tir hiru han (Diersch H.J, 1988). Mot sé tdc gia s dung phan mém SUTRA thiét 1ap mo hinh
nghién ctru dong chay ciing nhu sy phan bd ndng d6 mudi trong cic TCN. Ciing str dyung phan mém
SUTRA két hop mo hinh dong chay do chénh léch ty trong va mod hinh dich chuyén vat chat, Koch va
Zhang (1998) da xay dyng mo hinh XNM thang dtng do chénh 1éch ndng d6. Nam 2001, Voss va Koch
da xay dyng mé hinh 2D c6 tinh dén va khong tinh dén anh huong ciia ndong do. M6 hinh ¢ mo phong
anh huong ctia qud trinh khai thdc NDD dén su dich chuyén bién man.

Bén canh viéc st dung cdc md hinh tinh todn va dy bao nhu SUTRA, SEAWAT, hay MT3DMS hay
FEMWATER dé gia quyét cdc bai todn mé hinh héa XNM phit hop véi didu kién timg vung hay cac diéu
kién 4p dung khac nhau. Nghién ctru ctia Nguyén Bach Thao (2016) da str dung mo hinh phan tur hitu han
(PTHH) FeFlow trong danh gia hién trang va ngudn gbc XNM cho cdc TCN Pé tir ving dong bang ven
bién Crau, mién Nam nu6c Phdp. Tac gia di sir dung MODFLOW va MT3DMS trong nghién ctru xam
nhap min thanh ph6 Pa Néang. Cac nghién ctru dugc tic gia két hop cdc nghién ctru dia vat Iy va dia chat
thity van dong vi dé bo sung cdc s liéu dau vao va chinh 1y mé hinh tinh todn.

Dé nghién ciru XNM can phai phan tich, danh gia cac yéu td dia chét - dia chat thuy vin; cac yéu t6
lién quan nhu khi hau, thay vin, hai van; cac hoat dong kinh té ctia con ngudi... Dong thoi phai sir dung
cac phuong phap phén tich dia chit, dia cht thiy van, phuong phéap dia vat 1y két hop phén tich héa,
phuong phap mé hinh sb....

Trong qud trinh thim ctia nudc ludn xdy ra twong tac gitra pha 16ng va pha rén do qua trinh khuéch tan
phan tir, phan tan thdm, hép phu trao ddi ion, hoa tan, két tinh, céc phan tng héa hoc... Céc hién tugng
nay da 1am thay ddi thanh phan ndng d6 cia céc chat ban va toc d6 lan truyén ciia ching trong 16p chira
nude. Toan bo sy lan truyén chat 6 nhiém NDD duoc mé ta bing phuwong trinh dao ham riéng sau:

oECT) _ ( aCk)——(@vc )+q,Ci+D R
o oy Uax, ox, ™ "
Trong d6: C¥1a ndng do hoa tan cua chat k, ML™'; 6 la dQ rong cua dét, khong thir nguyén; t 1a thoi gian,
T; x; 1a khoang céch, L; Dj; 1a hé s6 khuéch tan, L2T'; v; 1a van toc thdm, LT; g, 1a tbc do dong trén mot
don vi thé tich, T"'; CX 12 ndng d6 cua chit k, ML3 va IR, 1a thanh phan khi ¢6 ké dén phan ting héa hoc,
ML>T

3. Xay dung md hinh dong chiy NDP va danh gia XNM viing dong bang song Liy
3.1. Mé hinh khdi niém

- Pham vi xay dung mo hinh dugc gidi han boi ranh gidi phia Pong, phia Tay va phia Bic 1a khung lap
md hinh bao phii hét phin ha luu séng Lily, phia Nam duoc giéi han boi bién Pong véi dién tich
258,7km?, chia thanh 122 hang va 95 cot voi kich thude 6 ludi 1a 150x150m (Hinh 1b).

- Phén chia céc 16p trong mé hinh: Trén co s¢ ddc diém cidc TCN, md hinh chia thanh 3 16p (Hinh 1a)
trong d6 ¢6 2 16p chira nudc va 1 16p chira nude rat yéu mo phong trong mé hinh nhu hinh 1, bao gom:

L6p 1: M6 phong TCN tram tich Holocen.

L6p 2: M6 phong TCN tram tich Pleistocen.

L6p 3: M6 phong TCN Jura hé tang La Nga va phan da gdc nam dudi ciing 1a cac dd Mezozoi va duoc
xem nhu 16p chira nudc yéu.
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Hinh 1. a) Mdt cdt theo hwéng Tdy - Péng thé hién cdu triic hé thong NDP; b) So dé khéi trong mo hinh

- Piéu kién bién trong md hinh: Mdi TCN c¢6 bién va diéu kién bién khéc nhau trén ca binh d0 1dn mat
cit. Trén binh dién cidc TCN duoc khdng ché boi ranh gidi 1ap mé hinh va ranh giéi TCN (Hinh 2).

1. Bién khong dong chdy (No Flow boundary Q = 0) day 14 bién loai II dugc moé phdéng bién gidi
khong thdm nudc (ranh gidi TCN) hodc dinh phéan thity NDD.

2. Bién myc nudc xac dinh (Specified Head): day la diéu kién bién muc nude duge xac dinh trude va
gid tri nay khong dbi trong sudt budc thoi gian tinh todn dugc gan cho cdc ranh gidi cia mo hinh.

3. Bién tong hop (General Head): la bién loai III thuong duge dung dé mo phong méi quan hé trao d6i
nudc gitta mot thé nude mit voi NDD. Bién duoc 4p dung cho ranh gidi phia Nam mé hinh nghién d6i
v6ilop 1 valop 2.

4. Bién song (River Head): ddy cling 1a bién loai III thuong dung dé mo phong mdi quan hé trao d6i
nude gitta mot thé nude mit véi NDD theo chiéu thang dimg qua 16p vat liéu day ciia mot thé nude mat
nao d6. Luong nudc chay qua bién nay phu thudc 16p vat ligu day (C: Conductance) va do chénh Iéch dp
Iyc: Q = C x AH. Loai bién nay thuong dung cho mang ludi sdng rach, kénh muong & 16p 1 va lop 2.

CHU GIAT e Ty e CHU GLAI
E Bién khang dong chay

No Flow buondary
E Eién téng hop

General head

Bién MN xdc dinh

E Specified head

Bién khéng dong chay
No Flow buondary

E Bién tong hop
General head

Bign MN xac dinh
E Specified head

a) b)

Hinh 2. Cdc logi bién l6p 1 (a) va 16p 2 (b) trong md hinh
3.2. Xay dung mo hinh dong chday NDD

- Két qud hiéu chinh mo hinh: Thoi gian thyc hién hi¢u chinh dya vao chudi s6 ligu quan tric myc
nudc va néng d6 man trong giai doan tir 01/08/2012 dén 30/07/2013 thong qua bai todn hiu chinh 6n
dinh va khong 6n dinh véi sai s6 trung binh la -0,21m va trung binh quan phuong la 0,16m (Hinh 3).

271



8.00 32.00
7.00 31.00
[ 1 = T - 1 =
6.00 3000
£ £
= =
o soo o 2900 Es i
= =
= =
= 200 1 = 2800
3.00 2700
2.00 26.00
30 60 90 120 150 180 210 240 270 300 330 360 30 60 90 120 150 180 210 240 270 300 330 360
=+=Muc nwéc md hinh Thei gian =+=Muc nwéc md hinh Théi gian
a) == NMuc nwéc quan tric b) =@=Muc nréc quan trac

Hinh 3. Két qud hiéu chinh myc nuwéc a) TCN Holocen va b) TCN Pleistocen
3.3. Xdy dung mé hinh XNM bang MT3DMS
Theo céc két qua nghién ciru BCTV, ngu(x)n‘ XNM chu yéu tir bién gi6i bién phia Nam va céc sdng rach
noi lién v6i séng Liy. Diéu kién ban dau va nong d6 duge xdc dinh theo ban d6 BCTV ti 1€ 1:50.000 tinh
Binh Thuén (Hinh 4). Nong dd trén cac bién dugc lay theor tai liéu do thyc té va phu thudc vi tr1’7cf1a dong
chay ma gia tri thay d6i M = 250 — 500 mg/l (nudc nhat) dén M = 30.000mg/] (nuwdc mén ven bién).

b

CHU GIAI

[ ] Ving mrdc nhat (M<1000ms1)

[ Vine mréc man (M>1000mel)
a) b)

Hinh 4. So @6 phan bé nhiém mdan TCN Holocen (a) va TCN Pleistocen (b)
Thoi gian tinh todn va du bdo trong mo hinh tr thang 8/2012 dén thang 10/2030, budc tinh todn 1a 18
budc (moi budce thoi gian twong ng mot nam).

4. Két qua va thao luin
4.1. Hién trang tai nguyén nwoc ha luvu song Liiy

Két qua mo hinh dong chay sau khi hiéu chinh khong 6n dinh cho ra céc gid tri can bang nudc ciia ha
luu song Ly tai thuoi diém mua mua (Bang 1) va thoi diém mua khd (Bang 2).
Bang 1. Ket qud tinh todn cho tung TCN thoi diém mua mua

Holocen Pleistocen
T TCN Vao Ra Tong Vao Ra Tong
1 Nguén hinh thanh 5.689 7.778 -2.088 8.707 3.173 5.534
1.1 Su thay doi trix lugng tinh 2 4.350 -4.348 0 2.998 -2.998
1.2 Song 1.550 3.428 -1.878 6 175 -169
1.3 Bo cap 4.138 0 4.138 8.701 0 8.701
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I Dong chay 8.453 4.964 3489 | 19.292 | 20.325 -1.033
II.1 | Tu Nam chdy vao 2.688 871 1.817 0| 18.046 | -18.046
I1.2 | Xung quanh chdy vao 5.765 4.093 1.672 | 19.292 2.279 17.012
11 Khai thic 0 4.509 | -4.509 0 1.392 -1.392
v Tham xuyén 5.909 2.800 3.109 2.800 5.909 -3.109

Tong cong 20.051 20.051 0] 30.800 | 30.800 0

Bdng 2. Két qua tinh todn cho timg TCN thoi diém miia kho
Holocen Pleistocen
T TCN Vao Ra Tong Vao Ra Tong

I Ngudn hinh thanh 6.887 4.978 1.910 3.624 163 3.461
I.1 Su thay doi trir lugng tinh 6.297 14 6.283 3.439 0 3.439
1.2 Song 505 4964 | -4.459 5 163 -159
L3 Bo cap 85 0 85 181 0 181
11 Dong chay 7.598 5.150 2447 | 19.295 | 21.304 -2.009
II.1 | T Nam chay vao 2.037 976 1.061 0| 19.021 -19.021
1.2 | Xung quanh chay vao 5.561 4.175 1.386 | 19.295 2.283 17.012
I Khai thac 0 4444 | -4.444 0 1.366 -1.366
v Tham xuyén 4.237 4.150 86 4.150 4.237 -86

Tong cong 18.722 18.722 0] 27.069 | 27.069 0

4.2. Dw bdo hg thdp muwc nwdc va XNM theo quy hoach phdt trién kinh té xa héi

Duy béo nhu ciu st dung nudc theo nhu cau phat trién kinh té-xa hoi ctia viing thi luu lugng cdc giéng
bién dbi tir 50 - 100 m*/ngay 1én 100 — 180 m*/ngay tai vi tri cdc giéng khoan tap trung khu dén cu. Tong
lwu lwong khai thac NDD trén ving nghién ciru tai cdc thoi diém ndm 2020, 2025 va 2030 ting lan luot
7577, 8593 va 9650 m>/ngay.

- Tang chira nuwée Holocen:

TCN Holocen, khu vyc ha thap myc nudc co xu hudng di chuyén tir phia Bic xa Phan Ri Thanh 1én
phia Tay Béc tai trung tdm xa Phan Hiép v6i muc nudc ha thap 16n nhat lan luot 5,34m, 5,04m va 4,79m
& cdc thoi diém nam 2020, ndm 2025 va nam 2030.

Trit lugng NDD TCN Holocen ¢6 xu huéng giam dan. Nam 2020, trit lugng dat 20.051 m*/ngay, giam
4,62% so vé6i hién trang khai thac nam 2012. Pén nam 2030 trit lugng dat 18.848 m*/ngay giam 1,45%
so vai nam 2020.

Cac ngubn h1nh thanh lién quan dén trit luong chu yéu 1a dong chay, thAm xuyén, bd cip va song.
Trong d6 yéu t6 dong chay & bién _phia Ty cung cap trit lugng 16n nhét cho TCN. Dong chay trong ting
ndy c6 xu hudng tang, nguoc lai hau hét voi céc ngudn hinh thanh khic (Hinh 5a).

XNM tiép tuc gia ting doc theo ranh man cia TCN, qué trinh XNM 16n nhét tai khu vuc phia Bic xa
Phan Ri Thanh. Khu vuc ven bién, qud trinh XNM khong dang ké. Vi tri XNM 16n nhit c¢6 sy thay ddi
khi ranh mén tién sau vao khu vuc dong bang. Khoang cach dich chuyén ranh man tai ddy Om - 620m tir
nam 2012 dén nam 2030, toc d6 dich chuyén trung binh 34,4 m/nam. Dién tich nuéc min TCN Holocen
lan lugt nam 2020 1a 27,47 km?, nam 2025 1a 27,86 km? va dén nam 2030 1a 28,19 km?.

- Tang chira nuée Pleistocen:

Muc nuée ha thip giam khong dang ké so voi phuong an khai thac ban dau, 14n luot 1a 27,93 m, 27,85
m va 27,68 m & céc thoi diém nhu trén. Trir lugng ciing giam dan theo thoi gian. Nam 2020, trit luong dat
30.800 m*/ngay, giam 3,40% so véi hién trang khai thac ban diu. DPén nim 2030 trir luong dat 28.366
m?*/ngay giam 4,65% so v&i nam 2020.

Céc ngudn hinh thanh lién quan dén trit luong chi yéu 12 dong chay, thdm xuyén, bd cap. Mic du luu
lwong khai thdc TCN chi chiém khoang mét phan ba so v6i TCN Holocen nhung mirc do suy giam trix
luong NDD lai 16n hon nhiéu do cdc nguén hinh thanh trir lrgng TCN déu déng loat giam (Hinh 5b).

XNM doc theo ranh man cia TCN, qud trinh XNM 16n nhat 1a khu vuc phia Bic xa Chi Cong.
Nguyén nhan XNM tuong dong véi tang chira Holocen. Qua trinh XNM theo phuong ngang thé hién 1o
tai vi tri XNM 16n nhit nhu Hinh 6b. Khoang cach dich chuyén ranh man tai ddy Om — 250 m tir nam
2012 dén nam 2030, tbc do dich chuyén trung binh 13,9 m/nam. Dién tich nuéc man TCN Pleistocen
tang, nam 2020 1a 39,36 km? nam 2025 1a 39,58 km? va dén nim 2030 14 39,77 km?.
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Hinh 6. Ban d6 XNM TCN Pleistocen nam 2020 (a) va nam 2030 (b) voi luu luong khai thac dap vng nhu
cau pht trién kinh té xa hoi
Théng ké dién tich XNM du bdo qua cac giai doan cho kich ban khai thac nudc ting theo nhu cau phét
trién kinh té-xa hoi duoc thé hién trong bang 3.
Bdng 3. Dién tich XNM theo kich ban khai thac déap vmg nhu cdu sir dung nwde

Dién tich ban Dién tich XNM theo nhu ciu sit dung
TCN dau (km?) nuée (km?)
Nam 2012 Nam 2020 | Nam 2025 | Nam 2030
Holocen 26,33 27,47 27,86 28,19
Pleistocen 36,94 39,36 39,58 39,77

5. Két luan

Tir két qua xay dyng mo hinh dong chay NDD va tinh to4n lan truyén MT3DMS nham danh gia va du
bdo qud trinh XNM ddi voi cac TCN trong khu vuc nghién ciru. Qud trinh dich chuyén ranh man hai TCN
Holocen va Pleistocen dién ra theo phuong ngang, doc cdc ranh min va tién siu vao trong dat lién.
Nguyén nhan anh hudng chinh 1a cac cong trinh khai thac nudc ¢ phia Tay vung nghién cuu va XNM tir
bién. Két qua dy bdo khai thac theo nhu cau phat trién kinh té xa hoi dén nam 2030, TCN Holocen ¢6 vi
tri xAm nhap vao trong dét lién siu nhat 620m va dién tich XNM 28,19 km? (ting 1,86 km? so v4i nam
2012). TCN Pleistocen ¢6 vi tri xdm nhdp vao trong dét lién siu nhat 250m va dién tich XNM 39,77 km?
(ting 2,83 km? so véi nam 2012).

Dé xuét céc giai phap khai thac k¥ thuét, nhiam han ché XNM, bao vé tai nguyén nudc khu vyc nghiém
clru. Tir két qua dy bdo bang md hinh s6 (diéu chinh so' d6 va luu lugng khai théc tai cdc giéng gan ranh
gi6i man ve phia Tay cua khu vue nghién ctru), cho thdy véi luu lugng khai thac tang theo tinh toan du
bédo nhu cau sir dung nuéc nhung da co sy giam vé dién tich XNM so véi so do giéng tai thoi diém hién
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tai. DSi voi TCN Holocen, & vi tri XNM 16n nhit, tdc d6 dich chuyén trung binh 8,9 m/ndm nhé hon 3,86
lan so v&i so d6 giéng hién tai. Dién tich nudc min TCN Holocen nam 2030 1a 26,97 km? it hon 1,22
kmZ Déi voi TCN Pleistocen, ¢ vi tri XNM 16n nhét, tc do dich chuyén trung binh 6,1 m/nam nho hon
2,28 lan, dién tich nudc man TCN Pleistocen ndm 2030 14 38,42 km? so véi so d6 giéng hién tai 1a 1,35

km?.
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ABSTRACT

Research on saltwater intrusion in groundwater in the lower Luy river,
Binh Thuan province and propose sustainable exploitation solutions

Nguyén Bach Thao', Nguyen Xuan Thanh?

! Hanoi University of Mining and Geology
2 Central Division of Water Resources Planning and Investigation

Saltwater intrusion in aquifers is quite common in the coastal delta provinces of Vietnam. The
downstream area of the Luy River, Binh Thuan province is currently also affected by climate change
issues and the process of socio-economic construction and development. The demand for exploitation and
use of water sources, especially groundwater, is increasing, in order to serve domestic consumption,
industrial production, irrigation of agricultural and industrial crops, and for economic activities.

The study results on hydrogeological characteristics of aquifers have clarified the sources of groundwater
reserves, including storage reserves, recharge from rainfall, inflow from the surrounding area,
replenishment of groundwater from surface water. However, groundwater recharge in the study area are
gradually decreasing due to the water extraction process. Sumulation results using numerical model
shows that predicted recharge to groundwater in 2030 is only 39,874m?/day compared to 42,141m%/day in
2012. Also according to the results calculated by the model, the area of Holocene aquifers affected by salt
intrusion in 2030 is 28.19km?, increase 1.86km? compared to 2012. Using numerical model for difference
scenarios, the authors have proposed solution for groundwater exploitation in order to limit saltwater
intrusion and protect water resources for the study area.

Keywords: salt intrusion, numerical model, downstream of Luy river, rational exploitation
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