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Sw hinh thanh nlr()’c nhat duéi dit ving Péng bang Nam B da dwoc nghién ciru bang ky thuat dﬁng Vi véi
viée xac dinh ty sé cic dong vi 5?H va '®*O ciia 84 mau nworc ldy tir 5 tang chira nuéc P, qP,; 1,5 M, T'va

n’theo ba mit catAA Tp H6 Chi Minh - Ca Mau, BB: Tay Ninh - Tp H6 Chi Minh va CC: doc theo song
Tlen (tir Bong Thap vé Tra Vlnh) Bong thoi, cong trinh nghién ciru ciing di sir dung 24 miu nwéc mua
lay & Tp H6 Chi Minh va 24 miu nuéc song Tién va song Hiu trong nhirng nim 2012-2014. Miu hoa nudc
dwéi dat ciia 5 ting chira nuwée ciing dwoc thu thip tir mang quan tric dong thai nuéc duéi dit qudc gia.
Tudi nwée dwéi dat dwoe xac dinh theo hoat dd carbon-14 va ty sé dong vi 5°C. Két qua nghién ctru cho
thiy, cac thiu kinh nwéc nhat dwoce hinh thanh tir nwée khi twong 6 c6 tudi tir 300 nim dén 40.000 nim.
Phuong phép théng ké Mann-Whitney sir dung gia tri trung binh 380 va sai s6 chuin ddi véi hai nhém
nuée dudi dit 1a nwée & mién Tay Nam B va nwéc song Tién, song Hau cho thay, tang chira nuée qp, 3
khong c6 quan hé thiy lue véi nude séng va nhw vay, cac tang chira nuéc phan b6 sau hon ciing khéng c6
quan h¢ véi nwée song (c6 nghia la nwée dwéi dit ¢ day khong nhan dwgc bo cAp tir nwéc song, ma hoan
toan dwoc hinh thanh tir nwéc thim cd). Pay 1a mot phan két qua nghién ciru ciia dé tai cdp nha nwéc ma
s0 KC08.06/11-15: “Nghién ciru dé xuit cac tiéu chi va phén ving khai thac bén virng, bio vé tai nguyén
nuée dwéi dat ving Pong bing Bic Bo va Pong bang Nam B)”.

Tw khoa: carbon-14, DoAng bﬁng Nam B, tan lia, tham xuyén, xam nhdp man.

Chi s6 phén loai 1.5

con ¢ mdt s0 nguon khac, vi du nudce tach ra tir mang
tinh thé khoang vat, hoac chon vui trong qua khir (nudce
c0), hodc nude bien moéi xam nhap do cac tac dong cia

pat van de

Nudc trén trai dat van dong trong vong khép kin

dugc goi 1a vong tuan hoan nudc trong thién nhién.
Vong tudn hoan nude ¢ thé dugc bat dau tir nude bién
bdc hoi 1én cao dén khoang nhiét 6 du thap thi phan
16n hoi nude ngung tu gy mua tro lai bién, phan khac
van dong vao sau luc dia va trén duong di tao mua roi
xuéng mat dat. Nudc mua xuéng mit dat, mot phﬁn sé
chay tran trén bé mit ra song, ho rdi lai d6 ra bién kém
theo bdc hoi nguoc lai khi quyén, mot phan nude mua
s& ngdm xudng dat va dugc giir lai trong dat ¢ d6i thong
khi dé tham thyc vat tiéu thu rdi thai ra khong khi trong
qua trinh phat tan hoi qua 14, mot phan khong nho ngdm
xuéng cac tﬁng chtra nuéc dudi sau. Nhu vay, vé co
ban, nudc dudi dat co ngudn gde tir nude mua, hay con
goi la nudce khi tugng. Thuc té cho théy, nude dudi dat

*Tac gia lién hé: Tel: 0903422671; Email: doanvancanh@gmail.com
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tu nhién ciing nhu ctia con nguoi.

Ngudn gbe nude trong cac ting chira nudc co thé
phan biét dugc dya trén co so thanh phﬁn d@)ng Vi
nang la deuteri ((H) va oxy 18 (**O) cua phén tir nuéc.
Nguyén ly ciia phuong phap nay dua vao sy khac biét
vé thanh phan dong vi giita cac loai nude do co hiéu
g phan tach dong vi (dong vi ning 2H va #0 so voi
ddng vi nhe 'H va '°0) trong phan tir nudc trong qua
trinh chuyén pha: tir 1ong sang hoi (qua trinh boc hoi)
va tu hoi sang long (qua trinh mua) [1]. Mirc d§ phéan
tach déng vi cia nudc khi tuong phu thudc vao nhiét
d6 khi quyén ciing nhu khoang cach tir ngudn phat sinh
hoi nuée, tire 1a tir bién vao luc dia noi c6 mua. Hiéu
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THE FORMATION AND AGE
OF GROUNDWATER OF THE NAM BO PLAIN
AS STUDIED BY ISOTOPE TECHNIQUE

Summary

The formation of groundwater from five aquifers (qp, ,,
qp,,n,’,n,' and n *) in the Nam Bo Plain was investigated
by using isotope technique with the determination
of water isotopic composition, namely 6*H and 5'%0.
For this purpose, 84 groundwater samples from the
five aquifers (qp,,, qp,, n,>, n,' and nS’) were taken
by three transects AA: HoChiMinh city-CaMau, BB:
Tay Ninh-HoChiMinh city and CC: Dong Thap-Tra
Vinh. Additionally, 24 samples of precipitation in Ho
Chi Minh city and 24 water samples from the Tien and
Hau rivers were also taken during 2012-2014 for the
study of their isotopic composition. The age of water
from the aquifers was determined by the carbon-14
dating technique with 6"*C correction based on the
Gonfiantini’s model. Results of the isotopic composition
of the samples showed that the groundwater in the
region was originated from the local meteoric water
as its isotopic composition was very close to that of
the local meteorological water line. However, the age
of the study water was determined predominantly to
be old and ranged from 300 up to more than 40,000
years which suggests that the groundwater in the Nam
Bo Plain is paleo-water. The Mann-Whitney statistical
treatment with the mean 6'*0 value and its standard
deviation for the two groups of groundwater in the
western Nam Bo plain and water from both Tien and
Hau rivers revealed that the river’s water did not have
hydraulic interaction with water in the qp,, aquifer.
The same phenomena was found for most aquifers in
the region, which means that the groundwater in the
region has no or very weak recharge from surface.
Since the groundwater resource in the Nam Bo Plain,
especially in the western region is limited, it requires
the local managers to pay particular attention to the
groundwater exploitation in order to have enough clean
water for the public as well as to maintain the water
abstraction be sustainable. This is part of the state-
level scientific research project coded KC08.06/11-15.

Keywords: carbon-14 dating, dissolution, groundwater
leakage, Nam Bo Plain, salt intrusion.
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{ing phan tach dong vi trong qua trinh bdc hoi
va ngung tu xay ra song song gilta *H va '*O
va duoc dic trung bdi duong nudc khi tuwong
toan cau (GMWL: Global Meteorological Water
Line). Craig 1a ngudi dau tién phat hién ra hién
tugng nay [2]. Thanh phﬁn déng vi dugc thé hién
qua ky hi¢u delta (8) va duong GMWL c6 dang:

&’H =28.8""0 + 10

Trong do, &°H va 80 tuwong tng la thanh
phan dong vi deuteri va oxy-18 trong mau nudc
mua.

Gid tri hé s6 goc ctia dudng quan hé 82H+8'%0
va muc du deuteri cua duong nudc khi tuong dia
phuong (LMWL) c6 ¥ nghia quan trong. Hé s
goc ¢6 thé nho hon 8, tirc 1a thanh phan dong
vi oxy-18 trong mau nudc nghién ciru giau hon
thanh ph?m df”)ng vi deuteri néu tinh theo nhiét
dd trung binh ndm ¢ pham vi toan cau. biéu
nay 1a do nhiét d6 bdc hoi ciing nhu ngung tu
hoi nudc ¢ vung nghién ctu cao hon murc trung
binh. Puong nudc khi twong ¢ cac khu vuc co
nhiét do khi quyén trung binh nam cao, chéng
han ¢ vung Vinh c6 hé ) gdc nho hon 8 (trong
khoang tir 5 dén 7). Puong nudc khi tuong &
Bangkok c6 hé sb goc 1a 7,55.

Nghién ctru chi tiét thanh phan dong vi ciia
phan tir nudc trong cac mau nudc khac nhau,
cac nha dia chat thity vin dong vi nhan thay mdi
tuong quan gitra 6*H va 8'*0 cua cac loai nudc
duoc thé hién trén hinh 1 [1-3].
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Hinh 1: gidn d6 mé td cdc qud trinh hinh thanh cac loai nuéc
khac nhau trén co so moi twong quan gitta °H va "0 [4]

Theo mdi tvong quan 8?H+5'%0 (hinh 1) thi
trong chu trinh nudc ¢6 4 nhom nude co ban: a)
Nudc khi tugng dia phuong déc trung boi duong
LMWL/MWL; b) Nudc c6 dic trung boi nhoém



diém va dudng bén dudi duong LMWL; ¢) Nudc bién
¢6 thanh phan ddng vi tap trung xung quanh gbc toa o
(theo dinh nghia); d) Nudc mit (song, hd...) dic trung
boi mot dai duong bde hoi vi goc nghiéng phu thude
vao nhiét d¢ khong khi khu vuc. Nhiét do khong khi
cang cao, goc nghiéng cang nho. Tir 4 nhom nude co
ban s& hinh thanh nhiéu loai nudc dudi dat.

- Nudce dudi dat loai A va B thudc 2 téng, vi du
Holocene va Pleistocene, cach ly hoan toan véi nhau
va co nguén géc tu nudce khi tugng dia phuong. Gilta
chiing co thé ¢ loai nudc tao ra do hoa tron gilra nude
cua 2 tang thong qua céc ctra s6 thiy van. Trong thuc
té, co thé co nhidu nhom nudc hoa trén tir nhidu tang
khéc nhau.

- Nudc dudi dat nhom A, cling c¢6 thé cd nhém B,
xam nhap vao tang nudc co tao ra nuwdc hoa tron gilra
nudce khi trong va nude co.

- Nudc bién xam nhap vao tang nudce dudi dat loai
A hodc B tao ra nudc 19 c6 tudi twong doi tré.

- Nudce bién xam nhép vao tang nudc co tao ra nudc
lg ¢6 tudi twong doi gia.

- Ngoai ra, ngudn bo cap cho nude dudi dat loai A
hodc B ¢6 thé 1a tir nhém nude boc hoi, dé 1a nudce tu
song, ho...

Gian d0 ¢ hinh 1 1a co s dé thao ludn vé ngudn
goc va sy hinh thanh cac tang chira nudc dudi dat bang
phuong phap dong vi.

Két qua nghién ciu va thao luan
Tuyén liy miu

Mau nudc dudi dat & Pong bang Nam B duoc
lay tir 5 ting chira nuéc hién dang duoc khai thac sir
dung (xem mit cit dia chit thuy van trén hinh 3 [5]):
Pleistocen gitra trén (qp,,), Pleistocen dudi (qp)),
Pliocen trén (n?), Pliocen dudi (n, "), Miocen (n,*) va
dugc lay theo 3 tuyén. Tuyén AA theo hudng tir Bong
Nam B¢ xubéng Tay Nam B (tir Binh Duong dén Ca
Mau). Tuyén BB xuyén qua mién Dong Nam Bo, tir
Tay Ninh dén Tp HO Chi Minh. Tuyén CC doc theo
song Tién (tir Dong Thap dén Tra Vinh). 84 mau nude
tir 84 giéng khoan quan tric dong thai nude dudi dét
quéc gia ving Pong bang Nam Bo di dugc iy dé
xé4c dinh thanh phan dong vi deuteri (8°H) va oxy-18
(8'%0) va xac dinh tudi bang phwong phap cacbon-14
¢6 hiéu chinh dua trén mé hinh do Gofiantini dé
xudng, st dung gia tri thanh phan dong vi cacbon-13
(83C). 60 mau trong s6 84 vi tri ldy mau dugc phan
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tich thanh phan héa hoc. Hinh 2 trinh bay vi tri iy mau
theo tuyén. Hinh 3 trinh bay mat cat dia chat thiy van
tuong tng doi véi tuyén AA, BB va CC.
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Hinh 3: mat cat dia chat thity van tuyén ldy mau: mdt cdt thir nhdt trimg véi

tuyen BB; mat cdt thie hai trung véi tuyen CC va mat cat dudi ciing trung Voi

tuyén ldy mau AA (nguon: Lién doan ' Quy hoach va Diéu tra Tai nguyén mée
mién Nam)
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Xdc ldgp dwong nuwdc khi twong dia phuwong va
duong nudc song Tién, song Hiu

Lan dau tién, tir cdic mau nudc mua thu gop theo
thang tai Tp H6 Chi Minh trong cic nim 2012-2014,
ching t6i da thiét lap dugc duong nudc khi tuong
(nudc mua) dia phuong dai dién cho ving Pong bang
Nam B¢ (hinh 4). Pay la mdi twong quan giira thanh
phan dong vi deuteri (8°H) va oxy-18 (8'¥0) trong cac
mau nuée mua.

Trén hinh 4 ciing trinh bay mbi trong quan tuong tur
ctia nurée song Tién va song Hau lam co so dé danh gia
mdi quan hé thity luc giira nudc séng va nudc dudi dat
ving nghién ctru. Puong nude khi tuong ving Dong
bang Nam Bo dic trung boi duong thang c6 hé sb goc
1a 7,37 va diém cit truc tung 14 5,15. Nudc séng Tién
va song Hau khong c6 su khac biét may (o = 0,05) vé
thanh phan dong vi bén va dic trung boi duong bdc
hoi véi hé sé goc nghiéng 13 6,57 va diém cit truc tung
1a-3,36 (hinh 4).
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Hinh 4: dwong nwéc khi twong dia phwong viing Pong bang Nam Bj
va dwong nwdc song Tien, song Hau

Nudc song Tién, song Hau c6 nong do hoat do triti
trong cac nam 2012-2014 1a (1,54+0,26) TU, trung v&i
gié tri ndng d9 triti trong nurdc mua & cac ving co ciing
vi do. Nude song vung Bangkok (Thai Lan) vao nam
1990 c6 hoat d6 *H thay ddi tir 6,5 dén 7,5 TU. Nhu
vay, hién nay sau 2 chu ky ban phan ra hoat d6 *H trong
nude séng cling chi con trong khoang tir 1,6 dén 1,8
TU [6]. Sb liéu nay cho thdy, hién tai ¢ cac khu vuc
phia Nam bén cau, triti nhan tao d4 phan ra hét chi con
¢0 triti tu nhién tao ra tir phan ung “N(n,*H)"*C trong
vi tru [7].

Thanh phén dong vi deuteri va oxy-18 trong cdc
madu nuéc dwéi dit

Hinh 5 thé hién tong hop thanh phan dong bén cua
phan tr nude trong 84 miu nude ldy tir 5 ting chira
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nude nghién ctiru cung vai duong nude khi tuong dia
phuong va nuée séng Tién, song Hau. Pudng gach lién
la duong nudc khi tugng dia phuong (8°H = 7,37 530
+5,15), dudng gach ngit quing 13 dudng nudc hoa tron
gitta nudc dudi dat va nudc bién (dién hinh 14 ba diém
V102, V101, V108), duong gach - chiam 1a duong bdc
hoi di qua 3 diém 162, 278 va 76 nhung khong tring
v6i dudng nude cua song Tién, song Hau (8H =
6,578'%0 - 3,36). Xur Iy thong ké theo gia tri §'30 trung
binh trong nudc hai song va 3O trung binh cua cac
mau nudc trong ting qp,, vung Ddng bang Nam Bo
theo phuong phap Mann-Whitney véi o= 0,05, cho gia
tri [7=2,81>7__ =1,96. Két qua nay cho thdy, thanh
phan ddng vi O trong nuédc dudi dit ting qp,, vung
Tay Nam B9 la khac thanh phan dong vi 'O trong
nude song, cb nghia la nwdc song khong c6 quan hé
thay luc véi nudc tang qap, ;- Diéu nay ciing c¢6 nghia
13, nudc cac tang sau hon tang qp, , cling khong co
quan hé thay lyc v&i nuée song. Mot s miu dic trung
cho loai nudc hoa tron giita nude ¢6 chon vii va nude
khi trgng dugce nhom thanh mdt nhém, dai dién 1a cac
diém 35, 88, 111, 143, 247, 255.
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Hinh 5: thanh phan dong vi deuteri va oxy-18 trong 84 mtiu nudc dudi dit
lay tir 5 tang chita nude qp, ,, qp, n}, n)' van’ cia Dong bang Nam Bo
trong moi twong quan voi nudc khi tiwong dia phwong

Tuéi ciia cac tang nwoc nghién ciru va phan bo
tudi nudc theo chiéu siu

Theo két qua phan tich mau nudce, dai bd phan cac
méiu nudc dudi dat trén dia ban nghién ctru c6 nong
do triti thip hon ngudng phat hién (0,4 TU) nén tudi
clia cac mau nuée duge xac dinh bang phuong phap
cacbon-14. Hinh 6, 7 va 8 trinh bay phan bé tudi tuyét
ddi ctia cac mau nude theo chiéu sau giéng khoan quan
tric twong tng d6i v4i tuyén BB, AA va CC.
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Hinh 6: méi fwong quan gitta tuéi tuyet doi cua nudc dudi dit va dg sau gteng khoan
(do sau phdn bo tang chira nudc) cia cac mdu niedc nghién ciru lay theo tuyen BB
(Péng Nam Bj). Céc vach vé hai phm cua cdc diem la sai so tuyét doi
(tinh bing ndm) ciia gid tri tuoi

Theo tuyén BB, cang xudng sau tudi ciia nudc cang
gia. Moi tuong quan gilra tudi va do sau tang nudc
dugc bicu dien bang duong hoi quy:

y =-65,40.x + 15,94

Trong d6: y 14 tudi tuyét d6i tinh bang nam; x 1a do
sau giéng khoan tinh bang mét. Moi tuong quan kha
chit chg, ¢ hé s6 twong quan R2=0,79.
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Hinh 7: méi twong quan giita téi tuyét doi va do sau giéng khoan (ting chira née)
cua cac mau nudéc nghién ciu lay theo tuyen AA (tr Dong sang Tdy Nam Bg).
Cac vach vé hai phia cia cac diém la sai so tuyét doi (tinh bang nam) cia gid tri tuoi
Theo tuyén AA, su phan tang chtra nuéc khong
thay & nhu & tuyén BB, dic biét 1a ¢ ving sau song
Tién. Mbi quan hé tudi - d() sau giéng khoan theo tuyén
AA khong chat ché, hé so twong quan R? = 0,42 (hinh
7). Néu nhu loai trir 3 mau l4y tir ting qap,, (V68), qp,
(V72) va n, 2 (V70) ¢6 tudi gia hon 20 000 nam ra khoi
tap thé mau thi moi tuong quan tudi - dd sau ctia cac
mau nuoc tuyén AA s& kha chat ch&, R?=0,70. 3 diém
lay mau néu trén thudc dia phan tinh Ca Mau. Viée loal
3 miu V68, V72 va V70 ra khdi tap hop mau trong mdi
tuong quan tudi - d6 sau 1a ¢6 co s, néu 6 hién tuong
nude tir cac ting phia dudi, vi du Pliocene c6 tudi cao
thdm xuyén lén cac ting qp phan bd phia trén dang
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dugc khai thac qua mirc & Ca Mau.

Theo tuyén CC, su phan tang giita cic ting chua
nuge ciing khong t6t nén mdi tuong quan giira tudi
va chiéu sau giéng khoan khong chit ché (hinh 8), R
= 0,4. Ciing véi cach tiép can nhu truong hop tuyén
AA, loai trir 2 nhom tdng chira nudc tuy néng (qp)
nhung tudi cao nhu V54, V59, V63, V178 va nhom
khac, tuy sau nhung tudi lai thip hon so véi cac giéng
khoan quan tric khac, nhung cting tang nhu V111 (n, 3)
V112(n}?), VI71(n, ", V176(qp,) va V179(n, %) thi moi
tuong quan tudi - d¢ sau 14 rat chit chg, R? = 0,93 (do
thi khong thé hién ¢ day). C6 thé cac vi tri V1lii(n?),
V112(n*), V171(n,"), V176(qp,) va V179(n, %) dang
bi nhiém min boi nuée bién c6 tudi hién dai. Thuc
té 1a nudc trong cac giéng khoan nay c6 ham luong
clo cao (>10 mmol/l, cao hon tiéu chuan cho phép doi
v6i nude an ubng 1a 7 mmol/l va nude sinh hoat 1a
8,5 mmol/l, trong rng, theo QCVN 01 va 02/2009/
BYTcuaBoY té). Hién tuong nhiém man nudc trong
cac tang sdu khu vuc Dong bang Nam B ¢6 thé ciing
do khai thac qua mirc nudc tang trén gy thim xuyén
nguoc tr ném nudc man 1én, hodc dut gﬁy Bassac doc
theo song Tién va song Hau déng vai trd nhu duong
dan nuéc bién vao tﬁng nudc ngot khi nudc ngot bi
khai thac qua murc.
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Hinh 8: méi twong quan giita tudi tuyet déi va dg sdu giéng khoan (tang chira nudc)
cuia cdc mdu nwde nghién ciru ldy theo tuven CC (doc theo tuyen giita .
hai song Tién va song Hau). Cac vach vé hai phza cua cdc diém la sai s6
tuyét doi (tinh bang nam) ciia gid tri tuoi

Tur két qué trinh bay ¢ trén cho thay, dai bd phén
nuoc duéi dat trong cac tang chura nuée qp, ,, qpl, 7
n'van’ déu c6 ngudn gde 1a nudce khi twong vi thanh
phan dong vi deuteri va oxy-18 cta ching déu nim
sat duc‘rng nuoe khi tugng dia phuong Mot s6 mau
nudc ldy tir ting n’c6 6’H va 80 nam cach biét khoi
duong nudc khi tuorng ¢6 thanh phan 2H nghéo hon so
v6i nude khi twong véi cung gia tri 8'%0. C6 thé coi



nhém nudce nay 1a nudc rat cd, can phai duoc kiém
tra lai tudi ciia chiing bang phuong phap khac phuong
phap cacbon 14. Phuong phap canbon-14 cé sa1 s6 16n
néu miu c6 tudi gia hon 40.000 nim vi sai s6 do hoat
d6 thap ctia canbon-14 (<10 pMC) 1a kha cao, dén 20-
25% voi thoi gian do 24 gio. Tuy la nuéc khi tuong
nhung tudi clia cdc mau nude nghién ciru déu khé cao,
trir nhirng mAu lay tir nhitng ving xuét 16 (mién Pong
Nam B¢ hodc Pong Thap). Nhu vy, nudc trong cac
tang chira nudc nghién ciru duge hinh thanh tir nuéc
khi twgng nhung 1a nuréc khi tugng c6, chon vui tir qua
khir cing véi nhitng giai doan bién tién - bién i dién
ra trong sudt ky Dé Tu.

Két luan

Nudc nhat dudi dat & Béng bé‘mg Nam B0, dac biét
1a & mién Tay Nam B¢ phan b6 dudi dang thau kinh
¢6 ngudn gdc khi tuong ¢d. Ngudn bd cap tu nhién
tlr nuéc mua va nudc mit chi dién ra & mién Pong
Nam Bg; ¢ mién Tay Nam B9, cac thau kinh nuée nhat
bi dong kin, hau nhu khong nhan dugc su bd cap tu
nhién. Boi vay, dé c6 thé khai thac tai nguyén nudc
nhat 1au dai va bén viing phuc vu kinh té dan sinh can
phai déc biét quan tam dén viéc khai thac sir dung hop
Iy két hop cac giai phap bo sung nhan tao cho nudc
dudi dat, nham giam thiéu can kiét nguén nudc va han
ché xadm nhdp min. Mot van dé van con chua duoc
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lam sang t6 14 liéu nude dudi dat Tdy Nam Bo c¢6 nhan
dugc bd cap tir phia Campuchia hay khong? Trong thoi
gian t6i can ¢ su hop tac giita hai Chinh phu ciing nhu
giita cac nha khoa hoc hai nudc dé tim hiéu kha ning
bd cap xuyén bién gidi cua cac ting nude ¢ ving Dong
bang Nam Bo.
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