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Bai bdo trinh bay két qud ddnh gid hién trang xdm nhdp mdn nwéc dwéi dat
ting chita nwéc 16 hong viing thanh phé Da Nang, dw bdo khd ndng xam
nhdp mdn giai doan 2020-2050 va dé xudt gidi phdp khai thdc hop ly tai
nguyén nwéc dwdi dat sir dung mé hinh s6 SEAWAT. Két qua tir mo hinh cho
thdy, nudc dudi ddt trong cdc ting chiva nudc 16 héng déu cé hién tuong
nhiém mdn va chiu dnh ero'ng manh mé ctia ché dé thily triéu trén séng Han,
song Cu Dé va qud trinh xam nhap mdn tir bién Dong Két qua dw bdo cho
cdc kich bdn khai thdc da chi ra rang thanh pho Da Nang co the ‘khai thdc
nwéc dwdi ddt két hop vai khai thdc nwde mdt ddp tng nhu cdu ngay cang
tang ctia mét sé khu viee tdp trung déng ddn cw. Kich bdn khai thdc hop ly
nuoc dudi ddt voi tong luu luong 12.000m3/ngay tai 3 bdi giéng Hoa Khdnh,
Lién Chiéu va Non Nwdc dd dworc kiém chitng bang mé hinh sé.

© 2018 Trwdong Pai hoc M6 - Pia chit. T4t ca cac quyén dwgc bao dam.

1. M¢& dau

chira nuée bi nhiém mén 13 do sy 4nh hwéng cia
qua trinh thuy triéu, nwéc bién dang, qua trinh
khai thac nwéec dwdi dat qua mirc.

Nuwéc dwdi datla mot loai tai nguyén dic biét,
c6 vai tr0 quan trong trong doi séng clia con
nguoi. Tai cac khu vire ven bién, ngu6n tai nguyén
nay dang c6 nguy co bi de doa do hién twong xam
nhip man vao cc ting chira nwée. Theo Ghassemi
(1995), thé gi¢i mat di 10 hecta dat trong trot moi
phut, trong d6 3 hecta do xdm nhip man. Nhiéu
cong trinh nghién cttu chi rarang, hién twgng tAng

*Tdc gid lién hé
E-mail: nguyenbachthao@humg.edu.vn

Theo thong ké, cac viing ven bién ludn c6 méat
d6é dan cw lén, trung binh toan thé gidi 1a 100
nguwdi/km?, chiém khoang 40% dan sé trén 7,6%
tong dién luc dia. Viét Nam la mot trong so cac
nuwéc dirng dau c6 mat doé dan cw ving ven bién
cao, voi khoang 320 ngwoi/km?, trong dé, cac
thanh ph6 16n nhw Pa Nang, Nha Trang, Ving
Tau... c6 mat do dong hon c3, trung binh trén 800
nguwoi/kmz Dy la nhitng thanh pho déng vai tro
quan trong trong du lich, sdn xuat cong nghiép
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va néng nghiép. Chinh vi viy, cac thanh pho lén
ven bién luén déi mat véi cac van dé nhw nguén
nuwéc khéng da ddp rng nhu ciu do khai thac qua
mitc giy can kiét, 6 nhiém ngudn nwéc va dic biét
la vin dé xam nhip méan. Viét Nam 1a mét trong s6
cac quéc gia c6 dwong bo bién dai chiu anh hwdong
cla qud trinh xAm nhap min rit ro rét, chinh vi
vdy, nhiéu céng trinh nghién ciu xAm nhip man
tai cac vung ven bién da dwgc thwe hién. Thanh
ph6 Pa Ning véi dwong b bién dai trén 74km
(Nguyén Pinh An, 2010) do dé ting chita nuéc
khu virc nay chiu anh hwénglén bédi qua trinh xam
nhap mdn, tuy nhién chwa c6 cong trinh nao danh
gia xdm nhip mén st dung mo hinh sé. Dya trén
két qua khao sat thanh 1ap ban do dia chat thay
van thanh phé Da N&ng (Lién doan Quy hoach va
biéu tra TNN mién Trung, 2012), c6 khodng 30%
dién tich tAng chira nwéc bi nhiém man trén tong
s6 dién tich cac tAng chitra nwéc 16 hdng. Chinh vi
vay, viéc danh gia hién trang xam nhap man nwéc
dwéi dat va dé ra gidi phap khai thac hop ly la rat
cap bach. Bai bao st dung phwong phap mé hinh
s6 dé danh gid hién trang xAm nhip man nwéc
dwéi dit khu vec Pa N&ng, cong tac chinh Iy mo
hinh dwa trén két qud do mwc nwédc, dé tong
khoang héa tai cac 16 khoan va tai liéu do dia vatly
tlr d6 dwa ra giai phap khai thac hop ly.

2. Khai quat vang nghién ciru

2.1. Pdc diém dja chdt thuy vdn

Vung nghién ctru gbm ba dang dia hinh bao
gbdm nui, ddng bang va con cat ven bién. Phia Bic
la day nai Bach Ma cé do cao trung binh trén
700m, 1a bién giGi tw nhién gitra thanh phd ba
Nang va Thira Thién Hué; phia Tay Bic c6 nui
Mang cao 1712m tiép giap v&i ba tinh Thira Thién
Hué&, Quang Nam va Pa Nang; phia TAy Nam ¢4 nui
Ba cao 1487m; phia Pong c6 day nuai Son Tra an
ngit. Pong bang ven bién va dong bing phia Nam
ciia thanh phd bi chia cit bdi séng Han. Dia hinh
do gi6 tai tich tu cat bién gap & cac dun cat khu vuc
Ngiti Hanh Son va Nam O.

Vung nghién ctru ton tai ndm ting chira nuwér,
do 1a ting chra nwdc 16 hong tram tich Dé t
khong phan chia (q), tAng chira nwérc 16 hong tram
tich Holocen (gh), tAng chita nwéc 16 héng tram
tich Pleistocen (qp) dwoc chia ra thanh 16p trén
(gqp2) va 16p dudi (gp:), ting chira nwdc khe nirt
via trAm tich Neogen (n), ting chira nwéc khe nit

karst, khe nitt via trdm tich luc nguyén va tram
tich bién chat (€-C). Ban d6 dia chat thuy van dwoc
thé hién trong Hinh 1.

Tang chira nwéc g phan bo rai rac trén bé mat
v&i dién 16 nho khodng 3-5 km2. Thanh phén thach
hoc hdn tap gdm sét, sét pha, cat pha, cudi séi 1an
dam da goc. Theo két qua bom hut nuwéc thi
nghiém tai 16 khoan LK710 thi ting chira nwéc
dwoc x€p vao loai nghéo nwéc véi lwu luwgng
Q=0.841/s, ty lwu lwong g = 0.05 1/sm. Bong thai
bién d6i manh theo mua, vé mua kho nhiéu giéng
dao bi can kiét.

Tang chita nwéc gh bao gdm tram tich hon
hop sdng bién dam lay gié. Ching phan b6 khong
déu véi tong dién tich khodng 160 kmz, dic diém
dia chat thiy van khac nhau theo tirng khu vuec.
Thanh phén thach hoc chti yéu la cat thach anh hat
tlr min t&i trung, cat pha, sét pha, két cau roi rac
c6 kha nang chira nwérc tét. Dong thai nwéc dwdi
dat bién doi manh theo mua véi bién do thay doi
tr 0.45 3.0m tai Lién Chiéu Hai Chau dén 1.8 -
11.2m tai khu vuc Son Tra Ngii Hanh Son. Theo
két qua bom hit nwée thi nghiém tai 10 cong trinh
cho thiy, mirc do chira nwéc cia ting tir trung
binh t&i giau, ty lwu lwong thay déi tir 0.04 dén
3.651/sm. Tuy mirc d chira nwéc 16n nhung la
ting chira nwée trén mat nén chiu anh hwéng roé
rét béi qua trinh nhiém min do hoat dong thuy
triéu; dac biét tai khu vwe song Cau Do, CAm Lé,
hon 50% dién tich tAng chita nwéc gh bi nhiém
man. Loai hinh héa hoc ctia nwéc dwédi dat ting
chtra nwéc nay chu yéu la Clorua- Natri.

Tang chira nwéc gp phan b6 véi dién tich
khoang 360 kmz, thanh phan thach hoc gbm cat
thach anh tir min t&i tho, cat chiva san séi, cudi soi.
Lép chira nwdc gp: cé ty lwu lwgng g=0.32 1/sm,
mirc d§ chira nwérce trung binh. Trong khi dé 16p
chra nwéc gpi c6 mirc do chira nwéc phong phu
hon tir trung binh t&i gidu, ty lvu lwong thay doi
tir 0.03 dén 3.32 1/s.m.

Cac ting chira nwéc khe nit trong ving
nghién ctru c6 dién phan bd khoang 40km2 phan
1ém ching bi pht béi cac trim tich tré hon. Thanh
phan thach hoc cht yéu gom da véi hoa héa, da
phién xerixit, da phién sét va da phién thach anh.
Can ct két qua nghién ctru ctia Nguyén Trwong
Giang va nnk, ting chira nuwéc dwoc x€p mic do
chira nwéc tir ngheo téi trung binh. Véi cac dac
diém dia chit thuy van da trinh bay trén, ting
chira nwére ¢6 y nghia trong khai thac 1a ting chira
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I:I Nudre klie ni, karst

Cicthanh tao mit nghéo mude
vi khéng chur e

M Vg nudc nhifm min

Hinh 1. Bdn do dia chdt thiy vin va hién trang nhiém mdn nwéc dudi dat viing nghién ciru (Nguyén
Vén Pinh, 2011).

nwéc 16 hdng tram tich Holocen va Pleistocen. Tuy
nhién ca hai ting chita nwéc déu cé hién twong
nhiém man, do dé can c6 phwong an khai thac hop
Iy.

2.2. Hién trang khai thdc, st dung nwéc

Theo két qua diéu tra cia Trung tim Quy
hoach va biéu tra Tai nguyén nwéc mién Trung
ndam 2012 va cia Vién Han 1dm Khoa hoc Viét Nam
ndam 2017 trén dia ban thanh pho chi yéu st dung
nuwédc mat phuc vu dn udng sinh hoat va san xuit.
Mot vai 16 khoan tai cac cong ty, nha xwdng, xi
nghiép khai thac nuwéc dudi dat voi tong leu lwong
chi dat vao Kkhoang 1700 m3/ngd dén
2000m3/ngd. Tinh dén cu6i nam 2016, trén dia
ban da cap phép khai thac s dung cho 52 cong
trinh véi tong lwu lwgng khai thac la
14.091m3/ngay (S& Tai nguyén va Moi trueong
TP. Pa Nang, 2016). Bén canh d6, van con nhiéu
hé dan da dwoc diu ndi véi hé théng nwéde sach
ctia Thanh phd nhung van str dung 16 khoan phuc
vu twdi va rira xe véi lwu lwong trung binh dwéi
1m3/ngay ma khong dwoc kiém soat. Ngoai
nguon nwédce dwdi dat, nhu cau nuée cho cac hoat

dong sinh hoat, cong nghiép va nong nghiép chu
yéu dwoc cung cip tir nguon nwéc mat nhw Nha
may nwée Cau Do, CAm Lé, dap ing khoang 95%
nhu ciu nuwéce sach ciia Thanh pho.

2.3. Hién trang xdm nhdp mdn

Theo tai liéu do vé phuc vu thanh 14p ban d6
DCTV ti 1& 1:25000 thuc hién nam 2012 tai 86 16
khoan, nwéc dudi dat co hién twong nhiém min
theo dién va chiéu siu. Doc cac con séng 16n nhw
song Cu Dé, song Han, song CAm L&, song Do Todn,
tang chita nwéc bi nhiém min véi dién tich
khoang 100km? (theo Hinh 1).

2.3.1. Hién trang xdm nhdp mdn tdng chira nwéc gh

Nwéc dwdi dat viva chiu anh hwéng cda qua
trinh nhiém min do séng vira chiu tic dong cla
qua trinh m&n trim tich ting chivra nwéc bén dudi.
Doc theo sdng Cu D&, tir bién tién sdu vao 6km
nwéc dwdi dat bi nhiém min véi do tong khoang
hod (TDS) thay déi trong khoang 1.0 10.75 g/1.
Khu vue bo hitu song Cau Do, song CaAm Lé ting
chva nwérc gh bi man véi dién tich khoang 40 kmz,
do6 tdng khodng héa thay déi trong khoang 1.0
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Hinh 2. So d6 phwong phdp nghién cteu xdm nhdp mdn.

5.03 g/1. Doc song Han, nwéc dwdi dat chi bi nhiém
man theo khoanh cuc bd véi dién tich nhé khoang
5km2. Khu virc ven bién, nwére dwdi dat co do tong
khoang hoa thay doi tir 1-35g/1.2.3.2. Hién trang
xam nhip man ting chira nwdc gp

Ngoai tac déng clia nwdre bién ving clra song
va vung giap bién, nwéc dwdi dat con chiu anh
hwdng cia qua trinh phan tdn man tir ting siu.
Tuy nhién, do ton tai 1&p sét cach nwdc cuc bd pha
1én trén nén sw tac dong ctia qua trinh thuy triéu
téi ting chira nwéc nay khéng nhiéu, do tong
khoang hoa trong khoang 1 - 4,66 g/l, ving giap
bién c6 d6 tong khoang hoala 1-35g/1.

Co thé thay rang, tAng chira nwdc gh va gp khu
virc thanh phd Pa Néng c6 dién tich nhiém man
twong doi 1ém, phén bé rai rac quanh hé théng cac
song1én va mot s6 khu vire gan bién, chiu tic dong
16 ctia dong mat va thay triéu.

3. Phwong phap nghién ciru

Bai bao st dung cac phwong phap khao sat
thuc dia, 1dy mAu kiém dinh do tong khoang hoa
cla nudrc tai cac giéng khoan, ké thira két qua tir
cAc codng trinh nghién ctru.. (P Canh Duong,

2002; Nguyén Truong Giang va nnk,1998). D&
danh gia qua trinh xAm nhip man déi véi nwdc
dwéi dat trong viung, phwong phdp mé hinh sé
dwoc str dung véi sy két hop gittra mo6 hinh dong
chay Modflow va mé hinh xam nhip man Seawat
(Gou, 2002). Quy trinh thyc hién dwgc mo ta trén
Hinh 2 (Nguyen Bach Thao, 2016).

3.1. M6 hinh dong chay

Mo hinh dong chdy mo phong qua trinh thim
clia nwdc dwdi dit, nham giai bai toan lién quan
téi dong lwc hoc nwée dudi dat. Phuwong trinh co
ban md ta chuyén dong ctia nwéc dwédi dat dwoc
rit ra tir nghién ctru cn bang nwéc trong mot
phén t6 dong ngim c6 kich thwéc dx, dy, dz (Guo,
2002), c6 dang:

0 oh a oh a oh oh
a_x(Txxa)+a(Tyya) +a_Z(Tzza) W_SSE

Trong d6: Tw, Ty, Tz: hé s6 dan nudéc theo
phwong x, y, z; h: c6t cao mwc nwéc tai vi tri (x,2)
& thoi diém ¢; W: gid tri bb cip hay thoat cia nwéc
dwdi dat tai vi tri (x,,2) & thoi diém ¢; Si: hé s6 nha
nuwéce dan hoéi cta ting chira nwdce c6 ap, Ss duoc
thay thé bang S, néu 1a tAng chira nwéc khong ap.
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3.2. M6 hinh xdm nhdp mdn

D6i véi mé hinh xAm nhap man dwoc thé hién
dwdi dang phwong trinh dao ham riéng mé ta qua
trinh lan truyén vat chat trong moi tredmg nwéc
dwéi dat (Guo, 2002) nhuw sau:

O o (PPN, O] . (P
5. [P\ )| T 5, [P\ By

+6_z[pKfZ<5+< pr )0,

Trong do: hy - A cao muc ap lwc clia nwéc
nhat; Kx, Ky, K. - 1an lwot 1a hé s6 tham thiy luc
theo phwong x, y va z; p - mat do cia nwéc tw

nhién trong ting chira nwéc; pr- mat do cia nwéce
nhat; S¢- hé s6 nha nwéc twong dwong véi cot ap
lwe clia nwére nhat; € - nong d6 chat hoa tan; 6 - do
16 rong hitu hiéu; ¢ - thoi gian; ps- mat dd clia nwédc
tr nguodn vao hodc di ra; g - thé tich Ivu lwong
dong tlr nguodn cip di vao hodc di ra trén mot don
vi thé tich cta ting chira nuérc.

Yéu t6 quan trong nhit cia mé hinh lan
truyén vat chit la toc do va hwéng van déng cla
nuwéc dudi dat. Ching dwoc xac dinh trén co sé
giai bai toan dong chay b&i mo hinh Modflow, bai
toan mé hinh xAm nhip man dwoc giai dong thoi
v&i bai toan dong chay hodc thwe hién sau khi bai
toan dong chay két thac. Tiéu chi danh gia xam
nhip man cic ting chira nwéce 1a dwa vao gia tri
TDS cta nwéc dwdi dat. Nwédce c6 TDS >= 1,0g/1
dwoc coi 1a nwéce bi nhiém man.

T T
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Hinh 3. Sor d6 vi tri cdc tuyén do TDS nwérc mdt va cdc tuyén do dia vt ly (thdng 3, 7/2017).
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3.3. Phwong phdp do mdn dong madt

D€ mo phong d6 man tai cac bién nghién ciruy,
d6 man dong mat dwoc thyc hién theo dién va
theo chiéu su déi voi:

a) Dong chay bi anh hwdng triéu ro rét;

b) Khong c6 hién twong nwéece th, chdy quin;

¢) Khong c6 dong nhap luu;

d) It bi anh huéng béi tac dong clia con ngurdi

Ché& dd 1: Do tirng gid, bat dau khi muc nwdc
thip nhat, do lién tuc trong 24 gio.

Ché do6 2: Po 3 ngay lién tuc (72 gi®) dwoc
thuc hién nhw ché d6 do tirng gio hodc gior 1é (thoi
gian bat dau do vao 0 gi¢r hodc 1 gio).

Cac tuyén do dworc bo tri nhw sau:

-Theo mit cit doc séng: Chay doc song tai
gitta dong (chu lwu), theo hwdng tir clra song
nguoc vé thuwong lwu, cr 1km thue hién do mot
diém, tai vi tri gitta dong. D6 man dwoc do & ting
gitra (0,5 bé day dong chdy) va do dén khi d6 man
bang 0,1%o thi két thic.

- Theo mat cit ngang séng: s6 lwong thiy truc
tir 3-9 tly thudc do rong clia tirng mit cat.

Hinh 4. So’ do vi tri cdc tuyén do dia vat ly va két qua gidi dodn hi

3.4. Phwong phdp do dia vit ly

St dung phwong phap do sau dién va anh
dién da cuc nham phan loai thanh phén thach hoc
cla cac tng chira nwéc theo chiéu siu dya trén
dinh luat Archive (Archive,1942) va xac dinh ranh
giéi man nhat ctia nwéc dwdi dat (Guerin, 2005).
Khéi lwgng do dia vatly gom 50 diém do sau dién
do6i xtrng trén toan bd khu vuc khao sat va 11
tuyén di anh dién da cuc (mdi tuyén cé chiéu dai
1km) dwoc bé tri vudng goéc véi ranh giéi man
nhat da xac dinh nam 2012 (Hinh 3).

4. Xay dwng mo hinh s6 cho viing nghién ciru

4.1. Thiét Idp mé hinh

Mién thAm vung nghién ctiru dwoc chia thanh
cac buédc lwdi déu véi 200 hang va 200 cot, kich
thwée 6 lwdila 170x170m va 3 1ép nhw sau:

Lop 1: M6 phdong cho ting chira nwéc
Holocen, thanh phan thach hoc chu yéu la cat
thach anh tir min t&i trung, cat chira san soi;

Lép 2: M6 phong 16p cach nuwéc khu vue,
thanh phan thach hoc 1a sét min giau vat chit hiru
co

Ghi chu:
Bién min - nhat theo cdc
nghién ciu trude day

Bién min - nhat higu
chinh theo két qua do
dia vit Iy

én trang xdm nhdp dwa theo két qud

do dia vatly (thdng 7/2017).
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Lép 3: mé phong cho ting chira nwéc
Pleistocen, thanh phan thach hoc la cat thach anh
tlr min t&1i tho, cat chira san séi, cudi soi.

biéu kién bién cia mé hinh dong chay bao
gom: bién myc nwéc tong hop GHB (diéu kién
bién loai III) dwoc gan cho hé théng song chinh
trong vung nghién ctru la séng Han, séng Cu Dg,
song Cam Lé, song Do Toan, séng Cau DS va bién
& phia Déng, Pong Bac vung; bién muc nuéc
khong ddi CHD (diéu kién bién loai I) thiét 1ap cho
ranh gi¢i phia Nam ving. Bién b6 cip va bién béc
hoi dwoc xac dinh theo tai liéu lwgng mwa va
lwong boc hoi viing nghién ctru (trich dan ti
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nguoén nao: lwgng mwa, boc hoi). Pai véi mé hinh

xdm nhip man, bién néng do6 ban dau dwoc xac
dinh dwa vao tai liéu thanh l4p ban @6 DCTV thanh
phd Da N&ng ti1é 1:25000; ndng d6 trén bién séng
va bién bién duwgc mo6 phdng dwdi dang bién néng
d6 khong doi (cu thé). Cac bién cung cip thim,
bién bdc hoi va bién dang diém trong ving ldy gia
tri bang 0.

4.2. Chinh ly mé hinh

Mb hinh dong chdy dwoc chinh 1y bang viéc
giai bai todn ngwoc nham chinh 1y cac théng s6 dia

Head va. Tima o
Gt o
Sl S ke e
3 -
=
L n® "
& m m L -
H "= mly ] ,.,E
— ; uy - E&a
wh e u = L] ] -
........ A A, S 3
3 Hm - | s ™ M aeal L
=, P _E. L P - J
- s Lo
-- § -
Head ws. Time: o@"
&, L 1
= S STt ||
5| B Loyers)
- el &  Layer&l
“ " reee §5% confience Infarval
E " 1.¢ -+ 5% interval
[E=- o a L " 5
-~ = - ~
- " T ——r— T T T T T T—T— T
S 4 e = gy 751 -5:91 -151 -1.51 0.09 2,08
. ] = am o n Cibserved Head (m)
k. ] = /g LI 7
fm B n 4 I = - r Ly L - Huim. of Data Pents 1 3
e ooy I‘r o ,J} -, f'f ‘|| Maot Residuat -0.402 (m) ot QT1i4 Standard Error ¢f the Estinate | 0,187 (m)
= am e BE., -'I -y Min, Residual 0,058 (m) a1 GT2A08 Roo: Uean Squared : 0225 (m)
+] = Residual Mean : 0,04 () Hesmatzed RIS 15 424 (% )
L) S ted L Abs, Residual Mean : 0.228 (m} Carrelabon Coefficient : 0.959

Hinh 6. Twong quan muec nwéc tinh todn bdng mé hinh va mwc nwéc tai cdc 16 khoan quan trdc
QT1,QT3A tir 1/2013 dén 4/2017.
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chit thiy van (hé s6 thim K, hé s6 nha nuwéc S) va
so'bo chinh ly diéu kién bién ctia m6 hinh. Bai toan
giai bang phwong phap lip, cac gia tri dwoc hiéu
chinh qua tirng bwére lap. Di liéu dung dé chinh ly
md hinh 12 tai liéu muc nwéc clia 3 16 khoan quan
trac trong khoang thoi gian 01/2013 04/2017.
Két qua chinh Iy m6 hinh phan dnh qua sai s6 tuyét
d6i trung binh MAE dat 0.415, sai s6 binh phwong
trung binh (RMS) dat 5.4% (Hinh 6).

4. Két qua va thao luan

4.1. Hién trang nhiém mdn nwé-c dwéi ddt

Két qua tir md hinh tinh todn xAm nhip man
tAng chira nwdrc gh va gp tai thoi diém 04/2017 chi
rarang, dién tich mn ban d4u cta tAng chira nuéc
gh gidm nhanh hon so véi ting chira nwéc gp vi
ngoai mat di do qua trinh khai thac, chdy sang
vung khéc thi ting chira nwéc trén mat con chiu
anh hwdng cia qua trinh b6 cip do mwa giy nhat
héa tang chira nwéc. Tuy nhién, ting chira nwéc
trén mat chiu sw anh hwdng lén cia séng va bién,
do dé tai cac khu vuyc doc séng Han, séng Cu Dé,
song Do Toan va ven bién, dién tich man tang 1én
theo chudi thoi gian tinh todn ciia mé hinh. Trén
Hinh 6 thé hién nhirng viing c6 TDS 1é6n hon 1g/1
cuda hai tAng chira nwédc gh va gp tai thoi diém hién
tai. Theo d6, tong dién tich nhiém man tAng chira
nuwéc gh la 41,8km2 va ting gp la 53,4kmz2.

4.2. binh hwdng khai thdc st dung hop ly tai
nguyén nwéc dwdi dat

Theo bdo cdo cta S& Tai nguyén va Moi
treong Da Nang (2017), tong trit lwong c6 thé
khai thac vung nghién cttu 1a 231.000 m3/ngay.
Trong d6, trir lwong cé thé khai thac cia cac tang
chira nwéc 16 héng vao khoang 150.000m3/ngay
(D6 Canh Duwong, 2002), tuy nhién lwong nwéc
nay phan b6 rong trén dia ban toan thanh phé nén
khéng thé khai thac v&i quy mo tp trung dé cip
nuwéc. Bén canh d6, nhu cau dung nwéce cia Thanh
phd Da Nang t&i nam 2020, lwong nwdc yéu cau
cho san xuat néng nghiép la 246.000 m3/nam, cho
sinh hoat 12 300.000 triéu m3/nam, hién tai nguén
nuéc mat khong thé dap tng dwoc. Nham khai
thac st dung bén virng tai nguyén nwéc dap tng
nhu ciu st dung nuwéc sach hién nay, viéc nang
cong suat khai thac nwéc mat va khai thac b sung
tir ngudén nwée dwdi dat 1a rat cin thiét. Kich ban
t6i wu dwa trén két qua str dung mo hinh sé 1a kich
ban cho cong suit khai thac 1én nhat va thoa man
diéu kién sau thoi gian khai thac (10.000 ngay
twong dwong 27 nam) thi do tong khoang héa
TDS>1g/1 chwa xdm nhap vao cong trinh khai thac.

Theo két qua tinh todn biang md hinh s&
SEAWAT, kich ban vé&i tong cong suit khoang
12.000m3/ngay v&i sor do cac cong trinh khai thac
nwéc dudi dit gom 3 16 khoan tai khu vuce Lién
Chiéu,tong céng suit khai thac 1a 3000 m3/ngay;
15 16 khoan tai khu virc Hoa Khanh véi tdng cong
suat 1a 3750 m3/ngay va 14 16 khoan doc bo bién
tai khu virc Non Nwérc thiét ké véi tong cong suit
khai thac la 4900 m3/ngay (Hinh 8).

naxE S

B8N

1216

Hinh 7. Hién trang xim nhdp mdn tdng chiva nwéc gh (phdi) va tdng chira nwéc qp (trdi) tai thoi
diém 4,/2017. Tdng chira nwéc qh.
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Hinh 8. So dd bé tri cdc bdi giéng khai thdc nwéc dwdi ddt da duwoc tinh todn va dw bdo trén
mé hinh SEAWAT.

Bii giéng Non Nuérc
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Bii giéng Lién Chiéu

e
Bii giéng Hoa Khanh

Hinh 9. Két qud dw bdo nhiém mdn tai cdc bdi giéng thoi diém ndm 2045 (sau 27 ndm khai thdc).

Két qua tinh toan hién trang va dw bao xdm
nhap min theo kich ban trén cho thiy ring:

+ Khu vurc cAm cap phép méi cac cong trinh
khai thac: bao gdm cac khu vurc da bi nhiém man,
bao gdbm quan Son Tra, phia Bic quan Ngii Hanh
Son, cac khu viee doc séng Han, song Cu Dé va song
Do Toan. C4c 16 khoan khai thac Ivu lwong 16 tai

nhitng khu vic nay can 6n dinh va tién t&i giam
dan lwu lwong khi da c6 cac hé thong cip nwéc
thay thé.

+ Khu virc han ché khai thac (khai thac véi luu
lwgng va vi tri hop ly): Hdoa Khanh, phia Nam quan
Ngii Hanh Son va phia Bic quén Lién Chiéu, luu
lwong cé thé khai thac cia cac giéng khoan tai bai
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giéng Hoa Khanh, Non Nuw¢c va Lién Chiéu lan lwot
la 250, 350 va 1000m3/ngay, vi tri cich bién toi
thi€u thay doi trong khoang 500-1400m tuy khu
vuec.

Do6i voi khu vee néu trén, cong tac quan ly,
cip phép tham do va khai thic nwéc dwdi dat cin
tién hanh nghiém ngit. Khi xay dwng cic cong
trinh mé&i cin thue hién diéu tra, dnh gia chi tiét,
tién hanh cac thi nghiém danh gia &nh hwdng cta
viéc khai thac dén qua trinh xAm nhip min. Uu
tién nwée dwdi dat phuc vu muc dich sinh hoat ctia
nhitng khu vuc déng dan cw va cac hoat dong du
lich.

5. Két luan

Tém lai, véi diac diém dia chit thiy van kha
phic tap, dién tich man nhat ban dau xem kg, dia
hinh tiép gidp bién va hé théng cic séng chinh
trong khu vue bi anh hwéng 1ém béi qua trinh thiay
triéu, do d6 nwéc dwdi dat vung thanh pho ba
Nang c6 nhirng dic diém sau:

- Vung nghién ctru c6 hai tAng chira nwére trién
vong c6 kha ning khai thac 1a tAng chitra nwéc 16
héng trong trim tich Holocen va tradm tich
Pleistocen. Tuy nhién, ca hai ting chira nwéc déu
c6 hién twong bi nhiém main, do dé viéc khai thac
phai dwoc xem xét can than;

- Két qua tinh toan tir m6 hinh dich chuyén chi
ra rang: dién tich min clia ca hai ting chira nuwdc
déu gidm theo thoi gian, trong d6 dién tich mén
ting chira nwéc Holocen gidm nhanh hon do c6 sw
b6 cip cliia lwong mwa. Dién tich ting chira nwérc
bi mdn mot sé khu vuc ven bién va doc cac hé
théng song 1&n ngay cang tang do anh hwdng cua
bién va thiy triéu;

- bé xuit gidi phap bao vé tai nguyén nuwéc
duéi dat bang viéc khoanh dinh cac viing pht hop
vGi diéu kién khai thac khac nhau, két hop véi cac
cong tac quan ly, thi cong cong trinh, tuyén truyén
nang cao nhan thirc nguoi dan.

- Vung cAm b6 tri cac khai thac méi: quin Son
Tra, phia Bic quan Ngii Hanh Son, khong bd tri 16
khoan khai thac cong suit1én vao nhirng vi tri nay,
anh hudng 16m téi chat lwgng ting chiva nuwérc;

- Vung han ché cic cong trinh khai thac méi
(khai thac véi lwu lwong va vi tri hop ly): vung Hoa
Khanh, phia Nam quin Ngti Hanh Son va phia Bac
quan Lién Chiéu, c6 thé bd tri 16 khoan khai thac
vi leu lwgong 250 dén 1000 m3/ngay vao nhirng
khu vure nay, vi tri cach bién t6i thiéu thay dai

trong khoang 500 dén 1400m tuy khu vuec.
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ABSTRACT

Saltwater intrusion in aquifers of Danang area and solution for
sustainable groundwater development

Thao Bach Nguyen 12, Anh Viet Cao 1, Trinh Dieu Nguyen 3, Son Thanh Hoang 3, Duyen Van
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This article shows the results of saltwater intrusion simulation in aquifers in Danang area. Base on
the calibrated numerical model, prediction model of saltwater intrusion for the period of 2020-2050 with
different scenarios have been simulated to sustainable groundwater development using SEAWAT model.
Simulated results from numerical model shows that groundwater in porous aquifers in Danang area is
highly affected by tidal in Han, Cu De river and seawater level. To face with the increasing of water
demand, a groundwater exploitation wells system could be added with total pumping rate of
12.000m3/day in Hoa Khanbh, Lien Chieu and Non Nuoc area.



