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Toém tat:

Ving ha luu song Dinh c6 bé day tang chira nudc mong, nhiéu khu vuc tang chtra nude 10 ra trén mit, myc nudc
nam nong nén viéc khai thac rat d@ dang, tuy nhién day ciing la han ché do nuéc d& bi 6 nhiém tr trén mat. Dién tich
nude dudi dat bi nhiém man phan bb khip trong ving nghién ctru va dan xen nhau theo dang “da bao”. Nhiéu ving
cach xa bo bién bi nhiém min cyc bd, nudc min c6 ngudn gde “chon vii” va khong duge bd cap ndong do do co cong
ngan man. Vi vay, theo thoi gian, nude nhat tir nudc mua, nude mat bd cap cho nudc dudi d4t, 1am cho n6ng d6 mubi
tai cac ting chira nuéc duoc pha lodng, nho d6 dién tich nhidm mén tmg véi gia tri TDS >1g/l ¢6 xu hudng giam dan
theo thoi gian. Tir két qua mo phong bang mo hinh s6 SEAWAT, céc giai phap giam thiéu xAm nhap man nudc dudi dat
g v&i cac kich ban bién d6i khi hau da duoc nhom tac gia dua ra trong Chuong trinh Hop tac phat trién Bi va Quy hd

tro tai Viét Nam.

Twr khéa: Xam nhap mén, nudc dudi d4t, mo hinh sé, Ninh Thuén.

1. Gioi thiéu

Ninh Thuan nam trén lwu vuc song 16n cta séng Dinh
v6i chiéu dai 1a 120km, téng dién tich 3.043km? véi 9 tiéu
Iwu vie va 1a mot trong nhiing tinh khé han nhat ca nwdc.
Trong thap ky qua, tinh di xay dyng hon 30 dap va hd
chira, va ting cong sudt trir nwdc ngot 1én 127 triéu m’
v6i su hd tro tir nhidu nguén, bao gém hd tro tir cac td
chirc qudc té. Con s6 nay du kién s& ting 1én 350 triéu m’
nuwdc trong thoi gian sip t6i (Vién Khoa hoc Thuy loi
Viét Nam, 2018).

bap va hd chira dwoc xdy duyng nhwng chwa hoan
chinh dan dén hiéu qua thap va viéc kiém soat nwdc trong
muia mwra va mia kho kém. Do dé, tai nguyén nuwdc cin
dwoc két hop quan 1y tai ca thwong lwu va ha Iwu.

Viéc st dung nwdc cia ngwoi dan vung ha lwu, dac
biét 1a khu vuc thanh phd Phan Rang - Thap Cham, khu
vyc cira song Dinh chi yéu dua vao ngudn nwéc song
Dinh va khai thac nwéc ngam. Vi vy danh gia tinh trang
xam nhap man ddi voi ving cira song Dinh va ddi voi
nuwdc ngam tir d6 dua ra cac giai phap tich ung 1 nhiém
vu rat can thiét va quan trong can dwoc thuc hién ngay.

2. Pic diém dia chét thiy vin viing nghién ciru
2.1. Piic diém cdc tang chira nwéc va thanh tgo nghéo nudéc

Theo két qua do v& ban d6 DCTV cua Lién doan Quy
hoach va Piéu tra TNN Mién Trung (2012), cc thanh tao
dia chat ving ha luu séng Dinh dugc chia ra 2 ting chira
nudce 16 héng, 1 ting chira nude khe nut va thanh tao dia
chit chtra rét nghéo nude hodc khong chira nude nhu sau:

- Tang chira nuée 16 hong cac tram tich Holocen (qh)
tao thanh boi cac trim tich song, tram tich séng - bién va
tram tich bién, phan b6 rong khip trong ving nghién ciru
v6i khoang 100km?, song chiéu sau thé nim khong 6n
dinh, dao dong tr 1,3m dén 47,64m, trung binh 8,48m.
Tang chira nude gh 1§ hoan toan trén mit va phu tryc tiép
lén tang chira nudc 16 hong trim tich Pleistocen, bé day
tang dan tir phia tay ra phia dong. Thanh phan dt d4 da
dang, gém cudi, soi da khoang, cat thach anh, cat pha, cat
14n bot sét, sét. Mirc do chira nude cé su khac biét theo
khong gian tir nghéo dén trung binh va chu yéu 1a ngheo.
Nudce trong tz‘?mg thudc loai nude khong ap, co do sau muc
nude tinh thay doi tir 1,06m (LK606) dén 5,5m (PR19),
trung binh 1a 2,91 m. Luu luong thi nghiém céc 16 khoan
va giéng dao thay doi tir 1,21/s dén 4,161/s, trung binh
khoang 2,581/s. Hé¢ so tham cua dat da thay doi tur
1,22m/ng dén 4,03m/ng, trung binh dat khoang 2,7m/ng.
Ngudn cung cap 1a nude mua va nude mat thim tryc tiép,
mién thot 1a mang thily van va thim xudng cung cip cho
céc ting chira nudc nim phia dudi. Huéng van dong ctia
nude ngdm vé phia 1ong séng, sudi va theo do dbc cua
mit dia hinh. Pong thai bién d6i theo mua, c6 quan hé
mat thiét v&i nude mat, nudc mua va cac yéu td khi tuong
thily vin trong ving. Day 1a mot trong cac ting chira nude
¢6 ¥ nghia rit quan trong trong cung cip nudc cho sinh
hoat va tudi cua vung nghién ctu.

- Tang chita muéc 16 hong cdac tram tich Pleistocen
(gp) gdm céc thanh tao trAm tich bién, phan bd kha rong
trong ving nghién ctu, nhidu noi bi ting chira nudc
Holocen phu 1én va 1§ ra & goc dong nam vung nghién

315



ctru voi dién tich khoang 17,7km?. Thanh phan dit d4 chu
yéu 1a hat tho: san, cat, cudi, cat pha, cat 14n it bot sét, it
hon 14 sét pha mau xam xanh, xam sang, nau do6 loang 16,
két cau roi rac dén nén yéu. B& day thay ddi tir 0,55 m
dén 42.9m; trung binh khoang 12,5m. Nudc trong ting
chii yéu thudc loai nude khong ap, c6 muc nude tinh thay
ddi tir 0,53 m dén 3,5m, trung binh 2,0m. Luu lugng thi
nghiém céc 18 khoan va giéng dao thay d6i tir 1,291/s dén
2,861/s, trung binh khoang 2,1 1/s. Hé s6 thim cua dit da
thay d6i tir 2,6m/ng dén 3,5m/ng, trung binh 14 3,1m/ng.

Ngudn cung cdp 1a nudc mua thim truc tiép va mot
phén tir nu6e khe nit & bac dia hinh cao van dong xudng.
Nhirng noi bi phu boi ting chira nuéc Holocen thi dugc
nhan thém ngudn bd cap tir thim xuyén. Mién thoat 1a
mang song sudi trong ving, mot phin cung cip cho ting
chira nu6e bén dudi va mot phan 1a bde hoi.

Ving chtra nudce tuong ddi giau (noi khong bi nhiém
min) c¢6 kha niang khai thac cép nudc cho cac ddi tugng
khac nhau. Tuy nhién, ting chira nu6e nay nhiéu noi da bi
nhiém man khong dam bao chat lugng sir dung cho in
ubng va sinh hoat.

- Tang chita meéc khe nirt Creta trén (k;) bi cac tang
chira nudc 16 hong Pleistocen va tang chira nude 16 hong
Holocen phii 1én. Thanh phan chu yéu 1a dacit, ryodacit,
felsit andesitodacit va tuf cua ching. Trong vung nghién
ctru chua c6 16 khoan nao nghién ciru vé DCTV.,

Theo két qua nghién ctru ¢ cac khu vuc lan cén cho
thdy cac 16 khoan thi nghiém c6 luu luong thay doi tir
0,21/s dén 0,31/s. Kha nang tham cua tang chira nudc nay
nho. Tang chira nudce khe nit Creta trén (k) it c6 y nghia
trong didu tra cung cép nuéc do muc d9 chira nuée
ngheo.

- Cdc thanh tao dia chat rat nghéo nuoc hodc khong
chira bao gdbm cac da xam nhap phtc hé Pinh Quan va
phirc hé Péo Ca. Nhimg thanh tao dia chit nay chi chira
mot lugng nude nhét dinh trong 16p vo phong héa ciia
ching. Phan khong phong hoa, cic da ¢ cdu tao khdi rén
chic, khong niit né va khong chira nude, trir nhitng noi
nam trong d6i hity hoai cuia cac dirt gdy kién tao.

2.2. Hién trang xam nhdp mgn
2.2.1. Tinh hinh xdm nhdp man trén song i

D6 mian nudc trong soéng vung ven bién tinh Ninh
Thuan ciling nhu cac vung khac do ¢¢ man nudc bién xam
nhdp qua ctra séng khi tridu 1én. Do vy mirc d¢ nhiém
min trén timg con song phy thudc nhiéu yéu t6 nhu: Do
min nude bién ven by, ché do tridu, dia hinh, do déc long
song, luu lugng dong chay.

Nhiém min chu yéu xay ra trén Séng Cai Phan Rang,
Miia mua van ton tai bién man trén song cach cira bién
khoang 3 km nhung d§ man doan nay chi dat tr 1,29-
1,59%o0; vé mua khd ranh gid1 man chuyén sau vao dat
lién cach bién khoang 6-10km va tai ranh gi¢i nay d6 min
tang dan vé phia cira séng tir 1,05-13,66%. Ving Dam
Nai quanh ndm chira nwéc man; mua mua ¢ mén dat tor

2,82-10,6%o, mua khé d0 man con cao hon do lwong nude
ngot tir cac song sudi d6 vao dam giam xudng. D6 min
16n xuat hién vao nhiing dot tridu cuong két hop véi thoi
ky muc nudc song & mic can kiét trong ndm va bién dbi
theo dang thuy triéu tuy ¢6 cham hon muyc nudc tridu (0 -
4h), hién tugng nay c6 nguyén nhén 1a sy don & clia nude
ngot lc tridu 1én va sy 1én cham cia dong triéu, cho nén
cung m{t myc nudc triéu nhu nhau d6 min ¢ suon tridu
xuéng 16n hon suon triéu 1én, 6 man ¢ day 16n hon trén
mat, d60 mdn & chu luu 16n hon hai bén bo.

Qua két qua khao sat ctia Dy an nam 2016 tai cac tram
Phudc My, Dao Long va My Dong (hinh 1), thoi ky han
lich sir cho thdy min tai cira song cé gi tri 16n nhat trén
34g/l. Bén cau My Pong, nong d6 man giam con tir 8 dén
33 g/l (hinh 2). Cang vao siu trong ving, nong d6 min
cang giam, tai cau Pao Long, man con khoang tir 0 dén
22¢/1 (hinh 3), tai ciu Phudc My, man con khoang tir 0
dén 9¢/1 (hinh 4).
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Hinh 2. Nong dé man nam 2016 tai cau My Péng
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Hinh 3. Néng dé mdn nam 2016 tai cau Pao Long
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Hinh 4. Néng dé man nam 2016 tai cau Phudc My

Két qua khao sat man cua du 4n trong nam 2017 ciing
cho thdy, mic du dép tran Lam Cim (dp cudi cing trén
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song Dinh) chay vé6i luu lugng khoang 17m’/s, man ciing
xam nhap vao trong song Dinh véi ludi man 1g/l xam
nhap khoang 5 km, ludi man 10g/1 xam nhap khoang 3
km tinh tir ctra song. Nong do min tai cira song dao dong
tir 6,5 dén 26,4¢g/1. Tai khu vyc ven bién néng d6 man bi
anh hudng it hon bdi dong chay trong song nén dao dong
tir 27 dén 29¢/1. Tai khu vyc cira Pam Nai, min phé bién
tir 23 dén 28g/1, khu vuc cudi ho tai céng Man Man, néng
d6 man phd bién tir 8 dén 15g/1.

Nong d6 man vé mua mua hau nhu khong duge khao
sat do man bi day I, do d6 viéc md phong min vé mua
mua c6 thé s& chua dugc chinh xdc nhu mong mudn.
2.2.2. Hién trang nhiém man nuéce dudi dat khu vuc
nghién ciu . ) i

Vung nghién ciru nam ti€p giap voi bien, do tac dong
clia qua trinh bién tién, bién thoai va do anh hudng cua
nude thuy triéu xam nhap vao cac tang chira nude, di lam
cho nudc dudi dat bi nhidm min kha phd bién. Theo sb
liéu khao sat thuc dia dot thang 3/2017 tai hon 1000 16
khoan va giéng dao cho thiy cac dién tich nudc dudi dat
c6 téng d6 khoang hoa TDS > 1000mg/l va TDS
>1500mg/l phan b loang 16 dan xen nhau.

Céc khu vue nude dudi dat co tong khoang hoa TDS
>1000 mg/l dugc phan bd phan 16n & phuong Pong Hai,
Bao An, An Hai, My Dong, My Binh, Phudc Thuan kéo
dai doc bién xubng phia nam ving nghién ctru va mot sb
khoanh nhé & cac xa My Hai, Tay Nam san bay Thanh
Son, xd Phudc Thuan, Pai Son, My hai, Phudéc My, Do
Vinh, xi phudc Son... Tong dién tich khoang 21,5km’.

Mot s6 khu vuc c6 do téng khoang hoa trong nudc
dudi dat dac biét cao, voi TDS>20.000mg/1 tap trung vao
khu vuc ven bién phia Nam, thuoc dia ban phwong An
Hai va xung quanh ddi cat Nam Cuong.

Mot diéu dang luu y 1a hau hét cic 16 khoan siu
DCTV trong ving nghién ctru déu gip nudc nhidm man,
¢6 tong d6 khoang hoa tuong d6i 16n. LS khoan PR19 ¢6
M =1,2g/l, NM12 c6 M = 4,96g/1, NM20 co6 M = 6,02¢g/1,
NTO03 c6 M =2,49¢g/1, LK608 co M = 1,21¢/1, dac biét tai
16 khoan LK606 téng do khoang hoa cua nudc 1én toi
18,32¢g/l (xa An Hai). Nhu vay, tﬁng chira nudce Pleistocen
khu vyc nghién ctru hdu hét nudc dudi dat di bi
nhiém min.

3. Két qua nghién ciru
3.1. Xay dung mé hinh

Nhom tac gia di sir dung phuong phap mé s dé tinh
toan xAm nhap min bang cac phan mém, bao gom: MIKE
11 AD d tinh toan dién bién xdm nhap mian trong séng
(két qua ké thira tir dy 4n “tinh toan thuy vén thiy luc cho
luu vuc song Dinh”; va m6é hinh SEAWAT dé tinh toan,
md phong dong chay va ndng d6 min trong cc ting
chtra nudec.

+ Gidi han mé hinh va phdn lop cho mé hinh:

Theo tai lidu nghién ciru dia chét, dia chat thuy vin
cua tinh Ninh Thuin noi chung, vung ha luu song Dinh

noi riéng c6 cac trim tich bo roi D¢ T bao gém: tang
chira nuée 16 hong Holocen; Pleistocen c¢6 thanh phan dat
da va tinh thAm chtra nuéc khac nhau va 16p cach nudc
bén dudi. Vi vay, vung nghién ctru dugc moé hinh hoa
theo ba 16p.

Lop 1 trén mé hinh émg véi 16p chira nude trong tram
tich Holocen thanh phﬁn cudi, san, cat 1an bot sét, sét cat
pha, cat chura san.

Lop 2 trén mé hinh tmg véi 16p chira nude trong tram
tich Pleistocen cét, san, cudi, cat pha, sét pha.

Lép 3 trén mo hinh tmg véi 16p cach nude 6 bén dudi
cung c6 thanh phan dacit, ryodacit, andesit, tuff.

Trén co s& d6, khoang cach gilta cac budc ludi la
100mx100m, bao gdm 198 hang, 176 ct.

Bé mit dia hinh dugc mo ph(")ng dua trén ban dd sé do
cao dia hinh (DEM). Phan tang dia chat thuy van dugc
thuc hién thong qua tai li€u mo ta dia tang cta hon 50 10
khoan thu thap dugc trong khu vuc.
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Hinh 5. Hién trang xam nhdp man nuoc dudi dat tﬁng
Holocen theo tdi liéu khdo sat tai hon 1000 16 khoan,
thang 3/2017

+ Bdc tinh tham va nhd nude cia cdc tang chira
nuoc:

Heé sb thim: Phan ving trudng thim bang hé sb thim K
(m/ng; m/s) ciia cac 16p tinh toan dua vao cac két qua
nghién ctru cic thong sé6 PCTV tai liéu cta gan 30 16
khoan di tién hanh bom hut nudc thi nghiém trong cac
béo céo tim kiém, tham do, thim do khai thac, do vé lap
ban do,... P4i véi 16p cach nude K, = K, = 10 mys.

+ Hién trang khai thac nuoc duoi dat:

Theo s6 liéu tong hop két qua diéu tra, thu thap vé
hién trang khai thac, dia ting, chidu siu khai thac cuia cac
cong trinh, cum cong trinh khai thac hién tai tap trung vao
cac tang chira nudc gh, qp. Loai hinh cong trinh khai thac
chii yéu 1a cac giéng khoan, giéng dao gom 181 cong
trinh, trong d6 tang qp c6 75 cong trinh (d9 sau khai thac
tir 12 dén 35m), ting gh c6 106 cong trinh (d6 sau khai
thac tir 2 dén 12m). Céc cong trinh cip nudc tap trung dugc
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khai théc trong tang chita nuéc Pleistocen véi 3 cong trinh.
Téng huru lwong khai thac 1a 11.579m*/ngay, trong d6 khai
thac ting chira nude gh 1a 6.359m’/ngay, chiém 54.9%, khai
thac tang qp 1a 5.220m’/ngay, chiém 45.1%.

+ Bién va diéu kién bién ciia mé hinh:

Khu vuc nghién ctru dugce gidi han baoi cac loai bién
nhu sau:

Ving bién bao quanh ciia mé hinh phia Pong - Bic
va Tay - Nam twong Ung bién myc nudc xac dinh (bién
loai IT) véi muc nude xac dinh. Ving khu vue nghién ctu
thuong xuyén duoc bd cap boi mot lwong nude nhat dinh
clia ving bén suon do d6 doc thuy luc tao nén. Muc nudc
trén bién duogc gan dua vao két qua tinh toan tir mo hinh
ving Ninh Thuan (Nguyén Minh Khuyén, 2015).

Vung phia Pong - Nam ctia md hinh dugc chia lam 3
doan bién nhu sau:

Poan 1: Bién loai II twong Ung véi myc nudc xac
dinh, do doan nay bién bi anh hudong bdi myc nude cia
kénh thoat;

Poan 2: Bién loai II twong ting v6i bién myuc nude xac
dinh, do doan nay bi anh hudng truc tiép boi song Dinh,
day 1a doan cudi cung ctia song Dinh d6 ra bién;

Poan 3: Bién loai II trong tng v61 muc nudc bién, do
doan nay bién chi bi anh huong boi duong b bién.

Bién song: Dya vao tai liéu PCTV va tai li¢u thu thap
dugc, vung gitta khu vye nghién ctru bi anh huong béi myc
nude song Dinh, cac tAng chira nude bé rdi ¢6 quan hé mat
thiét voi con song nay. Tri sb trén bién 1a myc nude tinh
toan bang mo hinh dong mit MIKE tng véi timg doan
song va co budc thoi gian trung voi bude thoi gian tinh
toan trén md hinh nudc dudi ddt MODFLOW. Tri sb stc
can tham 10ng song dugc xac dinh trén co s thu thap tai
liéu cac két qua nghién ciru trudc ddy vé sy phan b trim
tich day long song.

+ Gid tri bé cdp trong ving nghién ciwu:

Phan ving bd cap cua mua dya vao téng lwong mua
trung binh thang, trung binh nam cta tram khi tugng Phan
Rang trong thoi ki quan trac tir nim 2008- 2014.

+ Gid tri boc hoi trong viing nghién ciiu:

Duya vao dic diém dia hinh; tc d6 do thi hoa; 16p phi
thyc vat; gia tri bdc hoi trung binh thang cua tram Phan
Rang véi s6 liéu tir ndm 2008-2014 tai tram khi tuong
Phan Rang.

3.2. Chay va chinh Iy mé hinh

Sau khi chinh 1y bai toan ngwoc 6n dinh va khong 6n
dinh cho md hinh dong chay, ddi sanh myc nudc tinh toan
va muc nude thuc té theo tai liéu quan tric, sai s6 1on nhét
14 tai giéng quan trdc NT-15 1a 0,7m; gié tri sai s nho nhat
1 tai giéng quan tric NT-09 14 0,6m. Két qua tinh toan tir
mo hinh cho thdy, sai sé trung binh quan phuong (RMS)
hay 1a d¢ léch chuan 1a 0,192m, sai sd trung binh quan
phuong tiéu chudn dat 3,9%, ndm trong giéi han cho phép
(hinh 6).

Bai toan XNM (lan truyén chat) dugc thyc hién trén
co s& mot sd gia thiét sau:

- Pbi tuong nghién ctru 1a ranh man cac ting chira
nude c6 tong do khoang hoa cia nude M = 1g/l;

- Ngudn xam nhép man chi yéu 1a bién gidi bo bién
va bo song Dinh;

- Nong d¢ duoc lay theo sb liéu phan tich thanh phan
hoéa hoc trong vung.

Cdc théng sé dich chuyén:

Mo hinh lan truyén chdt SEAWAT duoc gii trén co
s& két qua 101 giai bai toan dong chay. Chinh vi vdy céc
thong sb truong thim van dugc gilt nguyén va két hop véi
mot s6 thong s6 di chuyén sau:

- D6 16 hong hiru hiéu duge 1y dao dong tir 0,30 cho
tang chira nudc Holocen va Pleistocen;

- H¢ sb khuyéch tan phan tt DMCOEF = 0 (Effective
molecular difdusion coefficient), boi vi day 1a bai toan
dich chuyén trong diéu kién binh thuong khi ma thanh
phin phan tan thdm va khuyéch tan co hoc 16n hon rat
nhiéu khuyéch tan phan tir;

- Ti s6 TRPT = 0,2 (Ratio of horizontal transverse
dispersivity to longitudinal dispersivity);

- Ti s&6 TRVT = 0,1 (Ratio vertical transverse
dispersivity to longitudinal dispersivity);

- Hé s6 phén tan doc = 30 cho cac 16p chira nuée va
20 cho céc 16p ban tham (Longitudinal dispersivity);

- Hé sb di chuyén téng hop R = 0. Gia tri nay khong
thé x4c dinh dwoc do cin phai dau tu nghién ctru chuyén
sau.

Diéu kién ban dau:

Néng d6 ban dau duoc lva chon & day can cur vao ranh
min dugc thé hién trén ban dd hién trang nhiém min
nude dudi dat theo tai liéu khao sat thang 3/2017.

- Nude nhat M = 250 - 500mg/1: s6 liéu nay dugc gan
cho ving nhat mau xanh trén hinh 5;

- Nude man M > 1.000mg/I: sb lidu nay dwoc gan cho
vung man mau do trén hinh 5.

Cdc nguon cdp:

- Pbi vei song Dinh, gia tri ham luong dugc xac dinh
theo két qua tinh toan tir mo hinh dong mat MIKE va gia
tri nf“)ng do duoc xuit theo tirng doan sdng va cac budc
thoi gian trung voi cac budc thoi gian tinh toan trong mo
hinh SEAWAT. Nong d¢ phu thudc vi tri ctia dong chay
ma gia tri thay d6i M = 250 - 500mg/I (nuéc nhat) dén M
=30.000mg/I (nwéc min ven bién);

- Déi véi nguén cAp 12 nu6e mua, s& gan gid tri ham
lugng M = 200mg/1.

Cdc nguon thodt:

D6i v6i ngudn thoat 1a cac giéng khai thac, nong do
clia ngudn thoat s& chinh bang nong do ctia vi tri va thoi
diém ma nguon thoat hoat dong.

M09 hinh xam nhap man dugc tinh toan cho 4 kich ban
da lua chon:
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Hinh 6. Tuong quan muc nuoc tinh todn trén mo hinh va
muc nudc quan tréc thuc té tai thoi diém ban dau 11/2012

- Dia hinh hién trang, chudi dong chay tir naim 2011-
2016;

- Pia hinh quy hoach, di xdy dung cong song Dinh,
chudi dong chay tir nam 2011-2016;

- Pia hinh quy hoach, da xdy dung cbng song Dinh,
chudi dong chay tir nim 2011-2016 c6 xét dén bién d6i
khi hau dén nam 2035 theo kich ban RCP8.5 cua Bo Tai
nguyén va Méi truong.

- Dia hinh quy hoach, da xay dung cong song Dinh,
chudi dong chay tir nam 2011-2016 c6 xét dén bién doi
khi hau dén nam 2065 theo kich ban RCP8.5 ctia B Tai
nguyén va Moi truong.

Keét qua xam nhdp man cho kich ban hién trang:

Tang chita nuéc Holocen 1a ting chira nudc phu trén
mit, cung v&i chidu sdu 1ong song khong 16n, do vay day
la tang chira nudc chiu anh huong rd rét cia qua trinh
thuy triéu, dién tich man doc song 16n hon va d6 man
cling cao hon. Theo két qua mo phong hién trang xam
nhap man, dién tich c6 d9 tong khoang hoa >1g/1 clia tang
chtra nu6e Holocen tai thoi diém mua kho va mua mua
lan luot 1a 34.29km” va 26.93km?. Cac ban dd danh gi4
xam nhdp man nudc dudi dit duge thanh lap vai gioi han
d6 tong khoang hoa 16n hon 1g/l (theo QCVN 09-
2015.MT/BTNMT ctia B¢ Tai nguyén va Moi truong).

Theo két qua mo phong hién trang xam nhdp man,
dién tich c6 do tong khoang hoa >1g/l tang chira nudc
Pleistocen tai thoi diém mua kho va mua mua lan luot 1a
48.17km’ va 41.56km”.

Tﬁng chtra nu6e Holocen 16 ra trén bé mit va chiu anh
hudng truc tiép boi yéu té mua va bdc hoi. Tir thang 9
dén thang 2 nam tiép theo, lwong mua 16n va bd cap cho
nude dudi dit 1am cho hién tuong nhat hda nudc song
cling nhu nudc dudi dét, do vay vao mua mua, dién tich
min giam dang ké so véi mua kho.

Trong khi d6, ting chita Pleistocen nim dudi ting
chira nu6c Holocen va bi ngin cach boi mét 16p thim
nudc yéu, chi mot phﬁn dién tich 16 truc tiép trén bé mit.
Chinh vi vdy, dién tich min véi d¢ tong khoang hoa >1g/l
gitta miia mua va miia kho chénh léch nhau khong dang ké.

Theo chudi thoi gian tinh todn mo hinh tir 2010- 2017,
dién tich mén theo song c6 xu hudng ting kha rd rét voi
tbc do dich chuyén ranh min tir séng vao ting chira nudc
1a 4,7m/nam. Dy bédo t6i nam 2065, vdi tinh trang nhu
hién nay, nuéc dudi dat khu vyc ven song trong ban kinh
hon 600m s& bi nhiém min, 6 min dao dong 1-1,5g/1.

Hinh 7. Hién trang man tcfng chita nuée Holocen tai thoi
diém muia khé (hinh trén) va thoi diém mia mua (hinh duwdi)

Két qua xam nhdp man khi cé dap Song Dinh va cdc
cong trinh theo quy hoach:

Xay dung dap Dinh tai vi tri cach ctra song 3km. Dudi
tac dong cua hoat dong thily tridu, nudc bién tién song
vao song, do c¢6 dap Dinh nén ving anh hudng boi qua
trinh thuy tridu dugc gidi han tir ddp tré vé phia ctra song.
Ciing theo nhu ddnh gia hién trang, ting chira nudc
Holocen 14 tang chira nuéc trén midt nén bi anh huong boi
qué trinh thiy tridu rd rét hon ting chira nudc Pleistocen
& bén dudi. Vao mia mua, d6 min cua ting chira nudc
Holocen nho hon so véi mua khé do qua trinh nhat hoa
cta nude mua. Cu thé, dién tich nhiém min véi do téng
khoang hoa >1g/l cua tang Holocen tai thoi diém mua
mua va mua kho 1an luot 1a 29,93km? va 25,83km’, trong
khi dién tich nhiém min cua tﬁng chtra nuée Pleistocen
lan luot 1a 40,25km” va 40,05km’.

Két qua tinh toan bing mé hinh cho thdy, viéc xdy
dung dap Dinh c6 tac dung ngan chin anh hudng cua qua
trinh thuy triéu téi chat lugng nuéc dudi dat ving. Dién
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tich man phia truéc dap ngdn man séong Dinh ngay cang
giam di do qué trinh khai thac ciing nhu sy bd cap cia
nudc mua 13 tic nhin cua qué trinh nhat héa tang chira
nudc, trong khi @6 phia sau dap Dinh, dién tich c6 d¢ tong
khoang hoa >1g/l c6 xu hudng ngay cang tang, dac biét
pham vi hai bén bo song, d6 tong khoang hoa ting cao tdi
20g/1. Dién tich nhiém min cia tang Holocen trudc va sau
khi ¢6 céng ngan min tai ciing thoi diém mua kho giam
dang ké (trén 13%), dién tich man téng chtra nudc
Pleistocen c6 giam nhung véi toc dd cham hon (3%).

Két qua du bdo xdam nhdp man dén ndam 2035:

Viéc xay dung dap Dinh da gop phan ngan chan sy
anh huo’ng ciia tac dong thuy triéu toi nudc dudi dat.
Theo két qua tinh toan mo hinh bién ddi khi hau
BDKH2035, ciing twvong ty mdé hinh Quy hoach, nudc
dudi dat tang chira nude gh khu vuc phia sau dap Dinh c6
d6 man 16n hon tang chira nuée gh do chiu anh huong 16n
clia qué trinh thiy tridu va vao mua mua thi ting chira
nude trén mat bi nhat héa do qua trinh ngém clia nudc
mua nén d6 man gidm. Dién tich nudc dudi dat co do
tong khoang hoa >1g/l tang chita nuéc Holocen tai thoi
diém mua mua va mua kho 1an luot 1a 18,47km’ va
18,38km?, tai tang chira nuéc Pleistocen lan luot la
37,47km’ va 37,38km’.

V6i kich ban bién déi khi hau, muc nuée thay doi, do
min trén séng thay doi, tuy nhién viéc xay dung dap Dinh
d3 ngan chin anh hudng cia thuy tridu tién siu vao song,
dién tich man ban dau ¢6 xu huéng giam. Phia sau cong
song Dinh, nudc dudi dat chiu anh huong boi qua trinh
thiy triéu, toc do dich chuyén ranh man 1a 12m/nam.

Két quad dw bdao xam nhdp mdn dén nam 2065:

Viéc xdy dung dap Dinh da gép phan ngin chin su
anh huong cia tac dong thuy triéu toi nudc dudi dat.
Theo két qua tinh toan mo hinh bién dbi khi hau
BDKH2065, ciing twvong ty mdé hinh Quy hoach, nudc
duéi dat tang chira nu6e gh khu vuc phia sau dap Dinh c6
d6 min 16n hon ting chira nude gh do chiu anh huéng 16n
clia qua trinh thiy triéu va vao mua mua thi tang chira
nudc trén mdt bi nhat hdéa do qua trinh ngém cua nudc
mua nén d¢ man giam. Dién tich nudc dudi dat co do
tong khoang hoa >1g/l tang chira nuéc Holocen tai thoi
diém mua mua va moa kho 1an luot 1a 15,78km’ va
15,67km’, tai tﬁng chira nuéc Pleistocen lan luot 1a
34,20km” va 34,09km”.

V6i kich ban bién déi khi hau, muc nuée thay doi, do
mén trén song thay ddi, tuy nhién viéc xay dung dap Dinh
d3 ngan chin anh huéng cia thuy tridu tién siu vao song,
dién tich min ban dau c6 xu huéng giam. Phia sau dép
Dinh, nuéc dudi dat chiu anh hudng boi qua trinh thay
triéu, tbc do dich chuyén ranh man 1a 13.5m/nam.

4. Két luan
Theo bang téng hop dién tich co do téng khoang hoa

lon hon 1g/1 tai cac tang chtta nudc tng véi cac kich ban
¢6 thé rat ra mot sb nhan dinh nhu sau:

Tang chira nudc Holocen do bj 16 trén mat va chiu tac
dong truc tiép tir mua va bdc hoi cling nhur o quan hé thiy
luc tryc tiép véi nudc miat song Dinh do vy dédy la ting
chira nuée chiu anh huong 1 rét cua qua trinh thuy triéu,
dién tich man doc song 16n hon va ¢ méan ciing cao hon.
Dién tich nuéc bi nhiém min mua mua va mua kho thay
dobi dang ké. Nguogce lai, tﬁng chira nudc Pleistocen bi phu
boi tﬁng chira nuéc Holocen, chi mét phfin nho dién tich 16
truc tiép trén bé mat, do d6 it bi anh hudng boi yéu t6 mua
va bdc hoi, dién tich nhiém min ting chira nudc Pleistocen
thay d6i khong déng ké giita mia mua va mua kho.

Cong ngan man dong vai tro rat quan trong trong viéc
ngan man vao nuorc dudi dat tir ngudn nude song. Trude
va sau khi cé cong ngan man, dién tich mdn cia ca hai
tang chira nuéc Holocen va Pleistocen déu giam dang ké,
dic biét 1a khu vuc doc song Dinh. Piéu nay ciing phi
hop v6i ciu tric dia chét, dia chét thay vin cta khu vuye,
song Dinh c¢6 quan hé thity lyc v6i ca hai tang chira nuéc,
nhiéu doan séng cét vao ca hai ting chira nuéc Holocen
va Pleistocen.

Theo thoi gian, do tic dung rira nhat ciia nuéc mua,
nude soéng, dién tich nhiém mian cua ca hai ting chua
nude déu co xu hudng giam dan, tbc do rira nhat cua ting
Holocen nhanh hon so v&i tang chira nuéc Pleistocen.
Bang 1. Téng dién tich nuée diedi ddt bi nhiém man (TDS>1g/l)

cua tang chira nuoc Holocen va Pleistocen ung voi
cde kich ban tinh toan (km?)

Tang Holocen Tang Pleistocen
Kich ba }
O Muakhe | Miamua | Miakho | M@
mua
Hién
j 34.29 26.93 48.17 41.56
trang
Khi co
dap ngan 29.94 25.83 40.26 40.06
man
2035 18.47 18.38 37.47 37.39
2065 15.77 15.68 34.20 34.09

Theo két qua moé phong hién trang xdm nhadp man,
dién tich c6 d6 tong khoang hoa >1g/l ciia tang chira nudc
Holocen tai thoi diém mua kho va mia mua lan luot 1a
34.29km* va 26.93km”. Céc ban d danh gia xAm nhap
min nude dudi dat duoe thanh lap voi gioi han 46 téng
khoang hoa 16n hon 1g/l (theo QCVN 09-2015.MT/
BTNMT cua B Tai nguyén va Mdi trudng).

Theo két qua mo phong hién trang xam nhép man,
dién tich c6 do tong khoang hoa >1g/l tang chira nuéc
Pleistocen tai thoi diém mua kho va mua mua lan luot 1a
48,17km” va 41,56km’.

Tﬁng chtra nude Holocen 16 ra trén bé mat va chiu anh
hudng truc tiép boi yéu té mua va bdc hoi. Tir thang 9
dén thang 2 nim tiép theo, lugng mua 1én va bod cép cho
nude dudi dit lam cho hién tuong nhat hda nudc song
cling nhu nuéc dudi dét, do vdy vao mua mua, dién tich
man giam dang ké so v&i mua kho.
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Trong khi d6, ting chtra Pleistocen nim dudi tang
chtra nu6c Holocen, chi mot phﬁn dién tich 10 truc tiép
trén bé mat. Chinh vi vay, dién tich min véi do tong
khoang hoa >1g/1 gitta miia mua va mua kho chénh léch
nhau khong dang ké.

Theo chudi thoi gian tinh toan mé hinh tir 2010-2017,
dién tich man theo song c6 xu hudng ting kha rd rét voi
téc do dich chuyén ranh gi¢i mdn tir séng vao tang chira
nude 1a 4,7m/nam. Dy bao tdi nam 2065, véi tinh trang
nhu hién nay, nuéc dudi dat phan phia truéc cng ngin
min doc song Dinh khodng 600m s& bi nhiém min, do
man dao dong 1-1,5g/1.
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ABSTRACT

SALT INTRUSION IN DINH RIVER DOWNSTREAM, NINH THUAN AND SOME
SOLUTIONS IN TERM OF CLIMATE CHANGE

Bach Thao Nguyen', The Vinh Pham®, Ngoc Anh Do’,

Thi Van Anh Kieu', Thu Hien Vu'
'Hanoi University of Mining and Geology
2Southern Institute of Water resources Research, Vietnam Academy for Water Resources
3 Institute of Hydro power and Renewable Energy, Vietnam Academy for Water Resources
“Email: nguyenbachthao@humg.edu.vn

The downstream area of Dinh river in Ninh Thuan province with thin aquifers, many of them are outcrop, water
level is shallow. This could make exploitation activities is simpler but also make the aquifer weaker to the
poluion/contamination. Saltwater distributed in the whole area is spotted with buried origin without salty water recharge
by prevent dams. Therefore, salinity from the aquifer is descreasing by the recharge from rainwater and fresh surface

water, total area of water with TDS >1g/l therefore descreasing by time. The results from numerical modeling
SEAWAT has approved this hypothesis by calulating for diference scenarios and predic to the years of 2035 and 2065.
With help of numerical model, a solution to descrease salt intrusion from the river has been tested on the calibrated
model and shows a very effective result. These solotions has been reported as the results of Project “Solutions to control
and minimize of saltwater intrusion in context of climate change and sea water level rise in Ninh Thuan area” in

Development Cooperation Program, funded by Belgium government.

Keywords: Saltwater intrusion, groundwater, numerical modeling, Ninh Thuan.
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