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The situation of saltwater intrusion in coastal aquifers in Da Nang city is
greatly affected by urban planning, exploitation and water resources use.
This article presents research data on hydrogeochemical characteristics
and stable isotope composition, thereby determining the origin of
groundwater in aquifers then study on saltwater intrusion. The
relationship between 62H and 8180 during rainy season shows that the
water in the Holocene aquifer in Da Nang coastal area has isotopic
composition similar to regional meteorological water and does not mix
with seawater, the main source recharges to the aquifer is rainwater.
During dry season, 880 in groundwater is low but &#H is enriched by
recharged rainwater from higher attitude area and also affected by
exchange with leakage water from landfills. The saline water in this
aquifer tends to be washed by rainwater leading to the phenomenon of
paleness and the area of salt water in the aquifer is gradually shrinking.
These research results are very important in propose a solution for ground
water extraction plan and control saltwater intrusion for groundwater.
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khu vurc ven bién Thanh phd Pa Nang
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Tinh hinh dién bién xdm nhdp mdn nwéc dwéi ddt khu vuc thanh phd Da
Ndng chiu tdc dong rdt Iom béi cong tdc quy. hoach do thi va khal thdc, st
dung tai nguyén nuwréc. Bai bdo dwa ra cdc so  liéu nghlen cteu vé ddc diém
thuy dia hoa va thanh phdn dong vi bén 62H va 8180 tir d6 xdc dinh nguon
goc cua nwéc dwdi ddt trong cdc tang chira nwéc 16 hong khu vwc ven bién
thanh phd Da Ndng phuc vu nghlen ctbu xdm nhap mdn nwéc dwdi ddt. Méi
quan hé gitra ¢ 82H va 6180 cho thdy nwéc vao mita mwa, dwéi ddt cdc ting
chita nwdrc tram tich BE tiv khu vuee ven bién thanh pho Da Nang c6 thanh
phdn ddng vi tirong ddng véi nwéc khi twong khu viee va khéng cd pha tron
v&i nwde bién, ngudn bo cdp chinh cho ting chira nwéc la nwoc mwa. Mua
kho, 6180 trong nwore bi can kiét nhung §2H lai c6 xu hwdng dwoc lam giau
do nguon bd cdp cho nwc dudi ddt tr cdc tang chira nugc ven ria c6 cao
do tuyét déi mwe nwéc Ién hon, ngoal ra con cé thé dnh hu'o'ng bdi qua
trinh trao déi sinh hoc véi nwéc ri thdi. Nwée mdn trong tdng ndy cé xu
huréng dwoc riva mén béi nwée mwa ddn dén hién twong nhat héa va dién
tich nwéc mdn trong tdng chiva nwdc dang dan thu hep. Nhitng két qud
nghién ctru nay cé y nghia ddc biét quan trong trong viéc xdy dung phwong
dn khai thdc nwéc dwéi ddt hop ly ddp ting nhu cdu str dung nwéc ddng
thoi kiém sodt xdm nhdp mdn cho nwéc dwdi dat.
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1. M¢é dau

Nuwéc dwdi datla mét loai tai nguyén dac biét,
c6 vai tro quan trong trong doi séng cia con
ngudi. Tai cac khu vuee ven bién, nguén tai nguyén
nay dang c6 nguy co bi de doa do hién tugng xam
nhip man vao cic ting chira nwére. Theo Ghassemi
va nnk (1995), thé gi¢i mit di 10 hecta dit trong
trot moi phut, trong d6 3 hecta do xAm nhap man.
Nhiéu cong trinh nghién ctru chi ra rang, hién
twong tang chitra nwdc bi nhiém min 1a do sw anh
hwédng clia qua trinh thuy triéu, nwdc bién dang,
qua trinh khai thdc nwéc dwdi dit qua mikc
(Adriano va nnk, 2016; Nguyén va nnk, 2018;
Hoang va nnk., 2018).

Theo thong ké ctia Shi va Ashbindu (2003),
cacvung ven bién ludon c6 mat do dan cw lém, trung
binh toan thé gi¢i 1a 100 ngwoi/km2, chiém
khodng 40% dan sé trén 7,6% tong dién tich luc
dia. Viét Nam c6 dwong bor bién dai hon 3.200 km,
1a mot trong s6 cac nwére dirng dau c6 mat do dan
cw vung ven bién cao, véi khoang 320 ngwoi/kmsz,
trong dd, cac thanh phé 16n luén c6 mat dé6 dong
hon c3, trung binh trén 800 nguwdi/kmz2. O d6, nhu
ciu str dung nuwéc cho sinh hoat, sdn xuat khong
ngirng ting lén cung véi sw phat trién kinh té-xa
hoi. Do vay, kha nang xam nhap cia nwdc man vao
cac tang chira nwéc (TCN), cic thau kinh nwéc
nhat dang cé nguy co ngay cang gia tang, dac biét
trong diéu kién bién déi khi hiu (BDKH) va nuwéc
bién dang (NBD) hién nay, ma nwéc ta 1a mot
trong cac quoc gia chiu anh hwdng manh mé nhat,
ddc biét tai cac thanh phé 1én tip trung dong din
cu (Hoang va nnk., 2018).

Khu vuc thanh phé Pa Nang c6 74 km dwong
bor bién va mat d6 dan cw ddong nhit ca nwéc, dong
vai tro dac biét quan trong trong phat trién kinh té
vadulich. Do d6, thanh phé Pa Nang dang phai doi
mat véi cac van dé vé thiéu hut nguén nwéce cho
cac hoat dong phat trién kinh té, khai thac qua
mirc dan dén can kiét va 6 nhiém ngudn nuwdc.
Trong d6, vian dé xAm nhip man nwéc dwdi datla
mot thach thirc 1ém (P va Pham, 2002). P& han
ché cac tac dong tiéu cuc néu trén, cin xac dinh
ngubn goc cia nwdc dudi dat va nghién ciru co ché
xam nhip man nwdc dudi dat. Dwa vao dic diém
thiy dia héa va thanh phan dong vi bén 8180 va
&2H ta c6 thé thu nhin dwgc thong tin vé ngubn
hinh thanh nwéc dudi dat trong cac ting chira
nuée, tir d6 xac dinh dwgc nguon goc xam nhap

man cho nwéc dwdi dat.
2. Khai quat vang nghién ciru

2.1. Bdc diém dia chdt thiy vdn

Vung nghién ctru gobm ba dang dia hinh:nui,
ddng bang va con cat ven bién. Khu vic ven bién
ton tai nam tang chiva nwéc, dé la ting chira nuwée
16 héng tram tich Dé tr khong phan chia (q), tAng
chira nwéc 16 hdng tram tich Holocen (gh), tAng
chira nwéc 16 héng tram tich Pleistocen (qp) dwoc
chiara thanh 1ép trén (qp2) valép dwdi (gpi), ting
chira nuére khe nirt via tram tich Neogen (n), ting
chira nuéc khe nirt karst, khe nitt via tram tich luc
nguyén va tram tich bién chat (€-C) (theo co s&
nao dé phan ra 5 ting chira nwéc?).

Tang chira nwérc q phan bé rai rac trén bé mat
voi dién 16 nhdé khoang 3+5 km2. Thanh phin
thach hoc hdn tap gom sét, sét pha, cat pha, cudi
s6i1an dam da g6c. Tang chitra nwédc dwoc xEp vao
loai nghéo nwérc véi lwu lwong Q=0,84 1/s, ty Iwu
lwong q = 0,05 1/sm. Dong thai bién d6i manh theo
mua, vé mua khé nhiéu giéng dao bi can kiét.

Tang chira nwéc gh phan bé khong déu véi
tong dién tich khoang 160 kmz?, dic diém dia chat
thiy van khac nhau theo tirng khu vwc. Thanh
phan thach hoc chi yéu 1a cat thach anh hat tir min
toi trung, cat pha, sét pha, két ciu roi rac c6 kha
nang chira nuwéc tot. Dong thai nwéde dwédi dat bién
d6i manh theo mua véi bién do thay déi tir
0,45+3,0 m tai Lién Chiéu Hai Chiu dén 1,8+11,2
m tai khu vyeec Son Tra Ngii Hanh Son. Mirc do
chtra nwée clia ting tir trung binh téi giau, ty luu
lwong thay doi tir 0,04+3,65 1/sm. Tang gh 16 ra
trén mdt nén chiu dnh hwdéng rd rét bdi qua trinh
nhiém man do hoat ddng thiy triéu; dic biét tai
khu vurc song Cau Do, CAm Lé, hon 50% dién tich
tAng chira nwdc gh bi nhiém man. Loai hinh hda
hoc ctia nwéc dudi dat ting chira nwéc nay cha
yéu la Clorua-Natri.

Tang chitra nwdc gqp phin bé véi dién tich
khodng 360 kmz, thanh phan thach hoc gbm cat
thach anh tir min t&i tho, cat chira san séi, cudi séi.
Lop chira nwée gp2 ¢6 ty lwu lwong q=0,32 1/sm,
mitc d§ chira nwérc trung binh. Trong khi dé 16p
chra nwée gp1 ¢ mirc dd chira nwéc phong pha
hon tlr trung binh téi giau, ty lwu lwong thay doi
tr 0,03+3,321/sm.

Cac ting chira nwéc khe nit trong ving
nghién ctru c6 dién phan b6 khodng 40 km?2 phan
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16m ching bi pht béi cac trdm tich tré hon. Thanh
phan thach hoc chu yéu gom da voi hoa hoa, da
phién xerixit, da phién sét va da phién thach anh.
Tang chira nwéc dwgce xép mirc dd chiva nwdce tir
nghéo tédi trung binh.

Véi cac dac diém dia chat thiy van da trinh
bay trén, ting chira nwéc cd y nghia trong khai
thac 12 tAng chira nwéc 16 hong tram tich Dé ti
Holocen va Pleistocen. Tuy nhién, ca hai tAng chira
nuwéc déu da c6 dau hiéu bi nhiém man, do d6 can
c6 cac nghién ctru chi tiét vé ngudn géc xAm nhip
man dé dwa ra cac phwong an khai thac hop ly.

2.2. Hién trang xdm nhdp mdn nwéc dwoi dat

Hién trang xAm nhip méin ting chira nwéc gh
va gp tai thoi diém 2020 theo két qua tir mo hinh
xam nhap min (Nguyén va nnk., 2018, 2023) chi
rarang, dién tich man cda tAng chira nwérc gh giam
nhanh hon so v&i ting chira nwérc gp vi ngoai mat
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di do qua trinh khai thac, chdy sang viung khac thi
tAng chira nwée trén mat con chiu anh hwdng cia
qua trinh b6 cip do mwa giy nhat héa ting chira
nuwéc. Tuy nhién, tAng chiva nwdc trén mat chiu sw
anh hwdng 16m cia song va bién, do do tai cac khu
virc doc song Han, séng Cu Dé, song Po Toan va
ven bién, dién tich man ting lén theo chudi thoi
gian tinh toan ciia mé hinh. Trén Hinh 1 thé hién
nhitng ving c6 TDS 1é6n hon 1 g/l cua hai ting
chira nwéc gh va gp. Theo d6, téng dién tich nhiém
mén ting chira nwée gh la 41,8 km2 va ting gp la
53,4 km?2.

3. Phwo'ng phap nghién ciru

3.1. Ldy mdu va phdn tich mau

Cac mau nudc dugc 14y tai 35 16 khoan trong
hai dot, bao gom: dot 1 thuc hién trong cudi mua
khé (thang 5/2019) va dot 2 thoi diém cudi mua
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Hinh 1. Ban do, mdt cdt dia chdt thiy vdn ctia khu viec thanh phé Ba Nédng va cdc vi tri 1dy mau phdn tich
(theo B va Pham, 2002)
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mua (thang 12/2020) phan tich cac cation va
anion chinh, TDS va thanh phan dong vi bén §2H
va §180. Trudc khi 1dy mAu nwéc tai cac 16 khoan,
murc nwée cda ting chiva nwde dwoc do, tir d6 tinh
toan thé tich nuéc trong 16 khoan. Tién hanh bom
t6i thiéu 3 lan thé tich nwéc tich dong trong 16
khoan cho dén khi do pH va nhiét dé ctia nwéc
khéng thay déi str dung thiét bi do hién trwong
WTW Multi 197i.

DbAu tién, khoang 100 mL nwéc ngdm dwocloc
qua mang polycacbonat dang lwdi 0,45 um dé loai
bé cac chatlo Itrng sau d6 chia thanh hai phan. Mot
phan duogc axit héa bang HNO; (65%, loai PA,
Merck, Ptrc) dén do pH khoang 1+2. CAc mAiu nay
dwoc dinh lwgng cac cation NH*+, Na+, K+, Ca?* va
Mgz2+. Mot phan khac dworc gitt khong axit hda dé
xac dinh Cl-, NO3-va S042. Nwéc bién duoc ldy mau
cachbo 20 m.

Nwéc mwa dwoc thu thip hai thang mot lan
bang cach sir dung mot thiét bi dwoc ché tao theo
khuyén nghi ctia IAEA (2002). Thiét bi dugc lap
dat trén ndéc khudn vién cia Tram khi tuwong thuy
van thanh phd Da Nang ndm gan khu vuc nghién
ctru. Cc mau nwéc mura, nwde bién va nwdc ngdm
dé xac dinh thanh phin dong vi 6n dinh duoc bao
quan trong chai nhwa HDPE ndp doi dung tich 50
mL va ching dwoc bdo quan lanh cho dén khi

phan tich trong phong thi nghiém. Vi tri cta cac
giéng ldy tir cic mau d6 da duoc chon xung quanh
ranh gi¢i nwéc man tir ban d6 dia chit thay vin
nam 2012 theo tai liéu nghién ctru cta Lién doan
Quy hoach va biéu tra tai nguyén nwdc mién
Trung (Hinh 1).

3.2. Nghién ctru thanh phédn déng vi bén

Cong thirc xac dinh thanh phan dong vi cua
oxy-18 va deuteri (dwoc Ky hiéu la 180 va 62H)
biéu dién mic d6 giau hon hoic nghéo hon theo
dong vi niang so véi miu chuin va dwoc dinh
nghia:

2
§2H = (M - 1) x1000, 1)
Rstd
18R !
580 = (% — 1)x1000, )
satd

Trong do: 2Rsample, ZRstd, 18Rsample; 18Rt - t}—ll s0
gitra dd phé bién déng vi ndng va dong vi nhe cta
hydro va oxy [2H]/[tH] va [180]/[160] twong (ng
trong mau nwédc nghién ctru va mau chuin. Mau
chuin dworc st dung trong phan tich nay 1a Mau
chuin nwéc bién trung binh tai Vién (VSMOW 2)
dwoc chuln bi va cung cap boi Phong thi nghiém
Thiy van Pong vi tai Co quan Nang lwong Nguyén

N . . 7/
Pwong nwoc khi twong
. Hoa trén voi
BO cép béi mua: nwéc bién
Vung khi hau am hon, vi d§
< thap hen, d¢ cao thap hen,
@3 viing ven bién
= Béc hoi
o
c% -
g
& Trao déi CO;
w2
Bé cap boi mua:
Vung khi hdu lanh hon, vi dé
cao hon, dé cao lon,
viing sau trong dat lién
/
> 5"%0y_smow (%o)

Hinh 2. Méi quan hé giira thanh phdn dbng vi ctia 8H va 8180 trong cdc logi nwére cé ngudn géc khdc nhau
(dich tir Craig, 1961).
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t&r Qudc té& (IAEA) c6 tru sé tai Vién (Ao). Hinh 2
trinh bay dac diém cliia moi quan hé gitra hai thanh
phan déng vi cia hydro va oxy trong phan ti cia
cac loai nwéc khac nhau: nwéc mua, nwée boc hoi
(sbng, ho), nwére pha trén véi nwde bién,... (Tweed
va nnk.,, 2019). Hinh 2 1a co s& khoa hoc dé xac
dinh ngu6n géc ngudn tai nguyén NDD.

4. Két qua va thao luin

4.1. Thanh phdn héa hoc nwére dwéi ddt khu vuc
nghién ciru

Hinh 3 trinh bay gidn dd Piper biéu dién
thanh phan héa hoc clia cdc mau nuwéc thu gom
trong hai dot trén dia ban nghién ctru thudc thanh
phd Da Nang.

Tir Hinh 3 nhén thay theo cac chi tiéu thiy dia
héa chinh thi nwéc dwdi dat trén khu vire nghién
cttu dwoc phan loai 1a loai nwéc Na-Ca-Cl-SOs.
Nuwéc trong mot s6 giéng khoan c6 néng do ion
chloride (Cl-) cao hon 40 1an so véi mirc quy dinh
tai QCVN 09: 2015/BTNMT vé chat lwong nwéc
dwéi diat. Ham lwong Cl- trong mot sé giéng cho
thay nwéc dudi dat dang bi xAm nhip man. Tuy
nhién, ly do ndng dé ion chlorua cao trong cAc mau
nuwéc giéng ké trén sé dwgc ban luin tiép dwdi day
trén co s¢ cua cac chi thi khac, trong dé co chi thi
vé thanh phan dong vi cia nwérc.

4.2. Nguon bé cdp nwérc dwai dit cdc ting chiva
nwéc 10 héng khu vuc nghién ciru

® e <

Hinh 3. Gidn do Piper thé’hi_én thanh phdn héa
hoc (theo cdc chi tiéu chinh) ctia cdc mau nwéc dui
ddt thu gom trong hai dot vao thdng 5/2019 (dot 1,
diém tron kin mau xanh) va vao thdng 12/2020
(dot 2, diém tron maé).

B851;8512; 8525;
.‘@s 7:Hv40 (OD1)

Hinh 4 cho thay thanh phan dong vi (82H vs.
8180) trong nwdc dwdi dit va trong nwde mua trén
dia ban nghién cttu thu thap vao thang 5/2019
(cu6i mua kho-ddu mira mwa) va vao thang
12/2020 (cuéi miia mwa-dau mua kho).

M6 hinh mé ta dwong nwéce khi twong khu
vuc (LMWL) thanh phd Pa Nang theo két qua
phén tich cdc mAu nwéc mua thu thap trong thoi
gian 2019+2020 la: 32H = 8,98. 5180 + 10,72, %o vs.
VSMOW, véi R2 = 0,99. Nhw vay, LMWL tuan theo
mo hinh c6 d6 docla 8,98 va giao diém la 10,72 %o.
C4c gia tri ctia mAu nuwée trong khu vire c6 sw khac
biét véi Pwong nwéde khi twong toan ciu (GMWL)
v6i lan lwot 1a 8 va 10%o (Craig, 1961). biéu nay
dworc gidi thich do diéu kién thoi tiét dac trung cia
thanh phd Da N&ng, quanh ndm 4m w6t va nhiét
dd khong khi cao.

Thanh phan dong vi trong nwéc dwdi dat vao
mua kho dwoc thé hién bang cac ky hiéu hinh tron
kin (Hinh 4) cho thay quan hé §2H vs. 8180 c6 xu
hwéng khac biét véi thoi diém mua mwa. Mua khd,
5180 trong nwérc bi can kiét nhung &2H lai ¢6 xu
hwéng dwoc lam giau. Giai thich cho xu hwéng nay
la do ngudn bd cip cho nwéc dwdi dat tir cac ting
chira nwéce ven ria c6 cao do dia hinh 16m hon, sau
thoi gian nwéc van dong tir bé mat dén vi tri
nghién cru thanh phin dong vi trong nwéc mwa
da giam. Bén canh d6, nwéc dudi dat van dong tir
nguén bo cip ra khu vuc ven bién theo d6 dc thiy
lwe 6 kha nang thiAm qua cac khu vuee bai chon 14p
chat thai. Pac diém nay dwoc cac nha thuy van

0 - ]
Z 20
S » ”-
o
g_ -40 4 ®
g [ ]
= 60 4
=
e 52H = 8.98. 5150+ 10.72
-80 1 R?=0.99
S
-100 r r )
-15 -10 -5 0

80, %o vs. VSMOW

+ Mua Pa Nang @ Nuéc dudi dat-Dot 1

ONudc dudi dat-Dot 2 B Nuéc bién

Hinh 4. Thanh phdn dong vi trong nwéc
dwdi ddt va nwéc mua khu vere thanh phd Pa
Ndng thu gom vao thdng 5/2019 (dot 1) va
thdang 12/2020 (dot 2).
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dong vi nghién ctru va cho rang do c6 trao ddi dong
vi gitra nwéc mwa va khi methane (CH4) ¢6 nguén
goc tir phan hidy sinh hoc rac thai, tan trong nwéc
b6 cip (25 mg/L, trong diéu kién 25°C, 4p sudt 1
atm, dé6 mudi 18 ppt (Blound va Price, 1982). Khi
sunfua (H,S) va khi metan (CH4) giau thanh phan
dong vi deuteri (Hacley va nnk, 1996; Clark va
Fritz, 2013), nhung thanh phan doéng vi 3180
khong dwoc lam giau nén gia tri 5180 trong cac
mau nwéc dudi dat 1 ngang bang véi 5180 trong
nuwédc mura. Qua cong tac khao sat cho thdy mot bai
chon 14p rac thai cach vi tri cac diém 14y mau tir
5+7 km vé phia Tay Bic. Nuwéc ro ri tir bai chon 1ap
6 chira H,S va CH4 1a sdn phdm ctia qua trinh phan
hady sinh hoc. Pay c6 thé 1a nguyén nhan lam thay
d6i thanh phan dong vi clia cadc miu nuwéc thoi
diém mua kho. Su ro ri ciia nwdre cac bai chon 1ap
sé cang nghiém trong hon trong mua kho do
khong c6 lwong nwée bé cap tir nwére mwra vao cac
tAng chira nwéc. Qua trinh trao déi dong vi deuteri
gitta nwéc mwa va CHs cling nhw H,S (*H20 +
C2H!H; < 2H'HO + C'H4 va 'H,Omuwa + 2H;HS <
2H1HOmua + 1H2S) trong nuwére ri bai thai dugc biéu
thi bang hai mii tén thuin nghich trén Hinh 4.

S6 liéu thanh phan déng vi trong nwéc dudi
dat vé miia mua (dot 2) cho thdy thanh phan déng
vi ctia ca 8180 va 82H déu dwoc lam giau (diém tron
m¢ trong Hinh 4). Do d6, nwéc dwdi dat trén dia
ban nghién ctru dwoc bé cip truc tiép tir nwéc
mua khu vire vi thanh phan déng vi ca cAc mau
nuéc hiu hét ndm trung véi dwong nwedc mwa khu
vuc (LMWL) thanh phd Pa Nang. Chi c6 duy nhit
mot diém nam dwdi dwomg LMWL c6 thé nhin
dinh vé kha nang anh hwdng ciia nwéc bién lam
cho thanh phan dong vi tai vi tri d6 dwoc lam giau.

Moi twong quan gitra thanh phan déng vi 5180
va nong dd ion chlorua trong cac miu nwéc dudi
dat thu goép trén dia ban thanh phd Da Nang duorc
thé hién trong Hinh 5.

T Hinh 5 nhin thay gia tri 5180 trong cac
mau nwédc dwdi dat nghién ciru vao mua kho dao
dong trong khoang hep -10,11+0,98 %o, trong khi
[CI] thay d6i trong khodng rong, tir 28,4 dén 2130
mg/L (60 mMol/L). Vé muia muwa, gia tri 5180 trong
cac mau nwéc ciing chi thay déi trong khoang hep
-4,81+0,85 trong khi nong d6 [Cl-] c6 khoang thay
do6i kha rong, tir 1,41+274,64 mg/L. Nhu vy,
trong trweong hop nay moéi twong quan gitra ty s6
[Na+*]/[CI] va [Cl] cha cAc mAu nwdc ndm bén
dwéi duwdong nwdc bién 1a do nwdc mudi tir trong
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= -8 2
=® A
o -10 2 A
w12
A
'14 L] L] L] L] 1
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[CI], mMole Lt
A deltaO-18 vs. [Cl]-Dot 1 AdeltaO-18 vs. [Cl]-Dot 2
Hinh 5. Méi twong quan gitva 8180 va [Cl-] trong
cdc mdu nuéc dudi ddt trén dia ban thanh phé Pa
Ndng (2019-2020) cho thdy khéng cé nwéc bién
xdm nhdp vao tdng chira nwoc.

cac 16 rong cla cac hat trim tich khuéch tan vao
nuwéc bé cip. Lop tram tich nay hinh thanh tir thoi
ky bién thodi c6 tudi dia chat Holocene nén trong
cacl6 héng ludn gitr nwéc mudi. Do vay, day 1a qua
trinh rira man, khéng phai la xam nhap man.

5. Két luin

Trén co s& danh gia diéu kién tw nhién-dia
chit thiy van va cac nghién ctru phwong phap
déng vi trong nwéc va trén thé gidi, nhom tac gia
da Iwa chon doéng vi 82H va 8180 va dé nghién ctru
ngudn gdc nwdc dudi dat tai thanh phd Da Nang.
Két hop véi diéu tra thuc dia, két qua phén tich
mAu hoa, mau ddng vi trong hai dgt vao mua kho
va mua mua hai nam 2019+2020, nhom tac gia
dwa ra cac méi quan hé dé xac dinh ngudn goc
nhiém man nhu sau:

- Nwdc dwdi dit trong cac tram tich 16 hdng
Holocene va Pleistocen trén dia ban nghién ctru
dwoc bé cap tir nueéc mwa khu vire nhwng chiu anh
hwdng ctia gié mua va gié mau dich nén nguén goc
d6 4m giy mwa trong khéng khi trén khu vuc cd
gid tri thanh phan déng vi cling thay doi theo muia
(mua mwa khac mua kho). Hon nita, nguy co nwéc
ri tlr bai thai tip trung ciing c6 dnh hwdng 16n dén
thanh phin déng vi cia nwéc dwdi dat va mire do
anh hwdng cling phu thudc vao mua.

- Mdc du nwéc dwdi dat trong mot so giéng
trén khu vre nghién ctu ¢6 mirc tong khoang hoa
cao, nong do ion chlorua trong nwéc cling cao
nhung nguyén nhin khong phai do nwére bién xam
nhip. Ly do tong khodng héa cao ciing nhw nong
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do ion Cl- trong nwéc 14y tir mot s6 giéng khoan
cao hon tiéu chuin quy dinh cia QCVN 09:
2015/BTNMT la do qua trinh rra man bé&i nwéc
mua. Nwdc mudi hip phu trong cac tram tich 16
rong khuéch tan vao nwéc nhat dwoc bd cap, hoic
nwédc mudi tir ting cach nwéc ngim xudéng ting
chira nwéc. Qua trinh riva man ciing c6 thé do co
ché trao ddi cation gitra Ca?* trong nwéc mwa bd
cip cho nwéc dwdi dat va Na+ hap phu trén bé mat
cac hat tram tich bién c6 tir khi hinh thanh ting
chira nwéce trén khu vwee,

- Vé mua mwa nong do sulfate trong nuéc
tang, nhung néng do chlorua gidm la do c6 qua
trinh khi¥ nito trong nitrate bé&i hydosulfur (H.S)
trong nwéc tham ri tir cac bai chén 1ap chat thai
tao ra sulfate b6 sung vao nwéc bo cip, dong thoi
nuwéc bd cip pha lodng ion Cl- Khuéch tin tir trong
cac 16 héng tram tich trong qua trinh rira man.

- M6i quan hé gitra 62H va 6180 trong mua
mua cho thiy nwéec tai tAng chira nwée tram tich
Dé t trong cac tram tich Dé t& khu vuc ven bién
thanh phé Da Nang c6 thanh phan dong vi twong
déng v&i nwdce khi twgng khu viee, khong ¢ pha
trén véi nwde bién. Ngudn nuwéc mét bd cip cho
cac tAng chira nwdre chi yéu c6 ngudn goc la nwée
khi twrong khu vuye.

Nhw vy, nwéc man trong cac ting chira nwéc
tram tich Dé t trén dia ban thanh phd Da Nang la
nuwéc tram tich ven bién dwoc hinh thanh cung véi
qua trinh thanh tao ting chira nwéc va khong chiu
anh hwong truc tiép bdi nwdc mén tir bién hoac
theo ctra séng duwdi tac dong cia thiy triéu. Nwdc
man trong ting nay dwoc nwdc khi twgng (nuwée
mua) rita min dan dén hién twong nhat héa va
dién tich nwéc man trong ting chira nwéc dang
dan thu hep. D€ tim hiéu ngudn goc cda sulfate
trong cac mau nwéc can ti€n hanh xac dinh thanh
phan ddéng vi lwu huynh (8%4S) trong cic mau
sulfate vi gia tri 834S trong sulfate nwéc bién hoan
toan khac gia tri 834S trong sulfate c6 nguon goc tir
phan hiy sinh hoc nwérc ri thai.

Poéng gop cua tac gia

Nguyén Bach Thdo - 1ap dé cwong, xay dung
va hoan thién ban thao, chi dao cong tac thuc dia,
phén tich téng hop két qua; Pang Dlirc Nhin - xt ly
két qua phan tich thiy dia hoa va dong vi, viét mét
phan noi dung; Dao Pirc Bang - khao sat thuc dia,
14y mAu, chinh sira mot s ban vé.
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