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TOM TAT

Trong chu trinh nuéc trén trai dat thi nudc dudi dat la thanh phan khoé danh gia nhat. Tir lau, cac
nha khoa hoc da st dung cac déng vi dé tim hiéu xem liéu nudc dudi dat cé dugce b cap hay
khong, nguén gdc tir dau. Nudc cod xudt xu tr nhiing dia diém khac nhau c6 dac trung dong vi
khac nhau va dugc coi nhu la d4du van tay". Cac nha khoa hoc st dung nhiing ddu van tay nay dé
theo déi su chuyén déng clia nudc doc theo dudng di clia né trong toan bé chu trinh nudc.

Ty s6 dong vi 2H/MH va 180/1%0 trong nudc mang nhiéu thong tin vé su phan tach ctia phan tlr
nudc trong chu trinh thay quyén. Méi lién hé gilia cac ty s6 dong vi clia nuéc trong maét khu vuc
dac trung bai dusng nudc khi tugng dia phuong, dugc biét dén nhu gia tri tham khao tin cdy cho
c4c nghién clu dé xac dinh ngudn géc clia su bé cap nudc dudi dat.

Bai b4o nghién ctu st dung sé lieu déng vi 2H va 180 quan tric hang thang tai 03 giéng nudc clia
cac ho dan, 01 giéng quan trac doc lap thudc tang chia nudc Pleistocen ven séng Sai Gon, va s
liéu nuéc séng Sai Gon. Két qua nghién cliu ban dau cho thdy tang chiia nudc Pleistocen huyén
Cu Chi va nudc mat sébng Sai Gon ¢é su trao ddi vao cudi mua kho - dau mua mua, tuong Ung tur
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thang 2 dén thang 5 ndm 2019 va co sy bd cap truc tiép ti nudc mua.

Tu khoa: Nudc dudi dat, Oxy-18, Deteri

GIGI THIEU

DPoéng vi la nhiing nguyén t6 hoa hoc ¢6 s6 lugng pro-
ton va electron bang nhau do vay c6 cung tinh chét
héa hoc, nhung khac nhau vé€ s6 lugng neutron. Sy
khéc biét vé s6 lugng neutron lam cho méi déng vi ¢
khéi lugng khéc nhau va sy khac biét vé khéi lugng
nay la chia khoa cho céc nghién ctiu thiy vin.

Uu diém ctia phuong phdp dong vi dung dé tim hiéu
ngudn gdc, su di chuyén va sy b cdp cta nude dudi
dat thong qua qua trinh nghién ctiu ctia dé tai. Nhugc
diém ctia phuong phép nay 1a chi phi cao.

Ky thuét dong vi d?H va d'80 méi dugc dp dung trong
vai thap nién gan day.

Vé khi tugng, khu vic nghién cttu ndm céch tram khi
tugng Thit Dau Mot 9 km vé phia Tay. Téi da téng
hgp s6 liéu mua trong giai doan khoang 40 nam tu
1978 dén 2020 cho thdy, lugng mua trung binh thang
trén 50 mm tap trung ti thing 4 dén thédng 11 hing
nam.

Vé thiy vén, s6 liéu tham chiéu l4y tai tram Tht Dau
Mot cach khu vic nghién ctiu khoang 12 km vé phia
tdy nam. Giai doan tit nam 2000 - 2020, cao do
muc nudc song dao dong trong khoang tii -1.93 cm
dén 56.68 cm, muc nudc dang cao nhét vao thang 10
(56.68 cm) va ha thdp nhat vao thang 6 (-1.93 cm).

Day song Sai Gon tai khu vyc nghién ctiu c6 do sau
dao dong tli 13 m-15 m.

V& nudc dudi dat, khu vuc nghién ctiu ¢6 7 tdng chiia
nudc chinh gom cdc ting chtia nudc 16 réng Holo-
cen (gh), Pleistocen trén (qp3), Pleistocen gitia-trén
(qp2-3), Pleistocen duéi (qp;), Pliocen trén (ny2),
Pliocen dudi (n12), va ting chlia nudc khe ntit (j). Cac
tang chlia nudc c¢é xu hudng nghiéng vé phia dong-
ddéng nam. Nghién cttu nay tap trung cht yéu 2 ting
chita nuéc qpr—3 va qp;. Tang chia nudec qpy—3 cd
thanh phan thach hoc chii yéu 1a cat min dén tho, cat
bot phan bé dén d6 sau 15-20 m. Tang chia nudc qp;
bao gdm dét d4 hat tho la phin dudi ctia cac trdm tich
tudi Pleistocen ha (Q 1) phén bd & do sdu khoang 40-
50 m.

VAT LIEU VA PHUONG PHAP

Vi tri ldy mau

Mau nudc dudi dat phén tich cac chi tiéu dong vi bén
dugc 14y tai 04 giéng khoan thudc tdng chia nudc
Pleistocen gitta trén qpy_3 va Pleistocen duéi qp;
ndm trén dia ban xa Nhuan Duc, thudc huyén Cu
Chi, Tp. H6 Chi Minh. Ky hiéu mau la GWCCO02,
GWCC03, GWCC04, GWCCO05. Thdi gian 14y mau
tit thdng 1 dén thdng 7 ndm 2019. Tan sudt 14y mau

Trich dén bai bdo nay: Quang NS, TG T A, Thay T T, Dan N P, Tam L T M, Tweet S. ghién ctiu su trao ddi
gilia nugc dudi dat khu vuc Ca Chi, TPHCM va nuéc mat séng Sai Gon bang ky thuat déng vi. Sci.
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Hinh 1: Vi tri dia ly khu vuc nghién ctiu
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Hinh 2: Biéu d6 lugng mua theo thang tai tram Thi Dau Mot giai doan 1978-2020
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Bang 1: Vi tri cac diém lay mau nudc giéng va nuéc séng.

TT Ky hiéu mau Vi tri Do sau (m) Tén mau Toa do dia ly
Vi do Bac Kinh d¢ Pong
1 GWCC02 X. Nhuén buc 20 Nudc giéng 11.045903 106.547743
2 GWCCO03 X. Nhuan Diic 20 Nudc giéng 11.049187 106.542722
3 GWCC04 X. Nhuén buc 20 Nudc giéng 11.056702 106.531506
4 GWCCO05 X. Nhuén buc 40 Nudc giéng 11.071836 106.521295
5 RWCCO02 X. Nhuén Diic Nuéc song 11.048193 106.548056

1a 1 14n/thang. Vi tri cdc diém 14y mau nudc dudi dat
dugc trinh bay nhu Bang 1 va Hinh 3.

Miu nudc séong dugce 1dy tai 01 vi tri ndm trén dia
ban xa Nhuén Duc, thudc huyén Cua Chi, Tp. H6 Chi
Minh. Ky hiéu mau la RWCCO02. Thei gian 14y mau
ti thang 11 nam 2017 dén thang 7 nam 2019

MAu nudc mua dugc ldy tai Trung tim Chau A
Nghién ctiu vé Nude (Trung tim CARE) lam dai dién
cho nuéc mua dia phuong. Thoi gian 14y mau tit thang
12/2017 dén thang 7 nam 2019.

Phuong phap lay mau

Mau dong vi 5°Hva §'80

Ky thut 14y va bdo quin miu §7H va §'30 dugc thyc
hién theo huéng dan ciia W.G. Mook (2000) 1. Mau
dugc chia trong chai chuyén dung dung tich 15 ml,
dam béo khong con bot khi bén trong. Mi mau dugc
ghi ky hiéu tén giéng va thdi gian 14y mau. Mau dugc
béo quéan lanh & nhiét d6 tai hoac dudi 6°C trong suét
thoi gian van chuyén mau vé phong thi nghiém. Nudc
duéi dit trong giéng dugc bom xd bo cho dén khi gia
tri d6 dan dién EC (Electrical Conductivity) khong
thay d6i rdi tién hanh 14y mau. Trong khi d6, cic mau
nudc song dugc ldy & gitia dong va & d6 sdu 0,5m cach
mat nuéc d€ dam bao gidm thiéu cdc tdc dong do bdc
hoi.

Méu nuéc séng

M?u song phai dugc 14y tii gitta dong d€ dam bao nudce
song dugc tron déu va giam thiéu cac tic dong do
bdc hoi hodc do 6 nhiém. Dong thdi, chai dung mau
bang chinh nguén nudc 14y mau it nhdt 3 lan va tién
hanh 14y mau, mau dugc 14y khong c6 bot khi dé tranh
oxy c6 trong bot khi lam thay d6i thanh phan déng
vi. Mau dugc bao quan lanh trong suét thoi gian vén
chuyén mau vé phong thi nghiém d€ bao quan & nhiét
46 dusi 6°C (43°F).

Mau nuéc mua

DBugc 14y trong can nhuya 2 lit ¢6 gdn phéu thu nude
mua nhidm han ché sy bay hoi ctia nudc mua. Thanh

phén déng vi ctia nuGc mua dugc thuc hién ldy mau
tai Trung tdim Chéu A Nghién ctiu vé Nuéc -Trung
tam CARE - Trudng dai hoc Bach Khoa thanh phd
H6 Chi Minh, thdi gian nghién ctiu tif thang 12 nim
2017 dén thang 7 ndm 2019 v6i tong s6 mau la 31 mau
dugc thé hién phan phu luc.

Phuong phap phan tich mau bang ky thuét
déng vi

Phuong phap ky thuit dong vi c6 thé do ty 1é gitia cac
dodng vi nang va nhe trong cac ving nudc ngam, cic
nha khoa hoc c6 thé xdc dinh ngudn géc nguén nude.
Khi nudc ngdm trong tdng ngadm nudc ci, diéu nay
¢6 nghia la dong nudc chim va tang chita nuée c6 thé
mdt nhiéu thoi gian d€ bé cap. Ngugc lai, nudc ngdm
tré dé dang va nhanh chéng dugc lam méi bang nuée
mua, nhung ciing c6 thé dé dang bi anh hudng boi
6 nhiém hodéc bi thay ddi theo cac di€u kién khi hau.
Nhiing hiéu biét vé nién dai ctia nu6c mang lai cho
cac nha khoa hoc va cdc cdp quan Iy nhiing giai phap
t6t d€1am tang cudng t6c do b cap cho cac tAng nude
ngam dang khai thac.

Cac dong vi dugc st dung trong nghién ctu nay la
cac dong vi bén hydro (®H hoic D) va OXy (180) vi
cac dong vi nay 1a thanh phén ctia phén tt nudc. Do
d6 2H va '80 1a hai dong vi nang dugc st dung dé
danh gid ngudn gdéc ctia nudc, dac biét 1a trong cdc hé
thong nudc dudi dat; cac qua trinh lién quan dén sy
bé cip va sy trao ddi gitta nudc dudi dit va nudc mit
hodc gitia cac tdng chiia nudc khac nhau.

DE 6 thé nhéin biét ngudn bé cip cling nhu lugng b
cdp nudc ngadm trén khu vuc bing ky thuat dong vi
cin phai di liéu vé thanh phén dong vi §2H va §'130
Thanh phan déng vi ctia 2H va 130 trong nuéc dugc
ky hiéu 14 delta (8) va dugc dinh nghia nhu sau:

§ = el 1000 (%o)

Trong do:

~Rygmple 12ty 1€ néng do dong vi 2H/' H hoac 1#0/160
clia mau nghién ctu,

- Ryey la ty 1¢ néng do déng vi 2H/'H hodc 120/160
ctia mau chuén.
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Hinh 3: Khu vuc Idy mau nudc ngdm va nuéc song

Mau chuén st dung trong phan tich thanh phan déng
vi bén ctia nuéc 1a VSMOW (Vienna Standard Mean
Ocean Water) - Mau nudc dai duong trung binh tiéu
chuén Vién do Phong Thuy vin Déng vi ctia Co quan
Nang lugng nguyén tit qudc t€ (IAEA) tai thu d6 Vién
clia nudc Ao chudn bi va cung cip cho cic phong
thi nghiém phan tich trén pham vi toan cu véi ty s6
déng vi 2H/'H 12 155.76 £ 0.05x10~0 2~ va 130/160
14 2005.20 =+ 0.45x106°.

Méi tuong quan tuyén tinh gitia §>H va §'30 trong
nudc mua trén pham vi toan cdu dugc Craig (1961)
phat hién 13 dudng nudc khi tugng toan ciu (Global
Meteoric Water Line, GMWL) c6 dang°:
5°H=8*580+10

Mot nghién ctiu sau d6 ctia IAEA da thu thap cdc mau
nudce ti cdc tram lugng mua trén khdp thé gidi, cho
thdy mot két qua tuong ty”.

62H = (8.167 + 0.079)*5'80 + (10.55 + 0.64)
Dbuodng nude khi tugng dia phuong (Local Meteoric
Water Line, LMWL) dugc dung lam dudng chuin dé
so sanh thanh phin d6ng vi ctia cic loai nudc thanh
tao trong diéu kién khi hau khac nhau'. Nuéc thanh
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tao trong khi hau kho, qud trinh bay hoi manh, cac
diém gié tri ndng do dong vi bén ctia nudc ngdm va
nudc mit ndm léch vé phia bén phai dudng nude khi
tugng dia phuong LMWL; trong diéu kién ngung tu,
cac diém gid tri néng d6 dong vi bén nam vé phia bén
trdi duong nudc khi tugng dia phuong LMWL nhu
Hinh 4.

Nudc séng phan anh thanh phin dong vi ctia nudc
khi tugng. Su thay d6i thanh phin déng vi cia nuédc
song so v6i quy ludt chung ctia ching, phat hién dugc
sy cung cdp clia nu6c ngdm cho nudc song 6 tiing khu
vuc, thoi gian quan sat cu thé va ngugc lai. Trong vong
tudn hoan chung ctia nudc ty nhién, nudc ngdm dugc
cung cép truc tiép bdi nudc mua va nudc bé mit (ao,
ho, séng sudi,...), chung phan anh thanh phan déng vi
dac trung cta loai nudc nay. Néu ¢ su thay déi nao
d6 thi nghia la da c6 sy pha tron gitta ching véi cac
loai nuéc khac. Trén co s6 do, ¢6 thé xac dinh ngudn

gbc va sy trao d6i ciia nudc ngdm va nudc mit.

KET QUA VA THAO LUAN
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Hinh 4: D6 thi dudng nudc khi tuong

Thanh phan déng vi bén trong nuéc mua
Giai doan 20 ndm gan day thi lugng mua ting cao hon
giai doan trudc do, va c6 thé thdy 2 dinh roi vao thang
6 -7 va9 - 10 nhu thé hién trén Hinh 2. T6ng lugng
mua trung binh ndm giai doan 2000 - 2020 dat 2009
mm ting cao hon giai doan trudc d6 1a 1814 mm.
Céc thanh phan dong vi hydro va oxy clia nudc mua
cung cdp thong tin quan trong vé€ cac qud trinh dia
chét thuy vin va luu thong khi quyén. Tu cic gid tri
thanh phan dong vi ctia nudc mua thu dugc duong
nudc khi tugng dia phuong dai dién cho dudng nude
khi tugng khu vyc Cu Chi (LMWL) bang cach xay
dung phuong trinh héi quy tuyén tinh. Pudng nudc
khi tugng dia phuong (LMWL) thu dugc la:
82H=7.68*5' 0 +8.73

Puong nude khi tugng dia phuong (LMWL) triung
hgp t6t véi dudng nude khi tugng toan cdu (GMWL).
Két qua duong nudc khi tugng dia phuong nay sé
dugc st dung dé xac dinh ngudn géc clia nudc ngdm
huyén Ca Chi va nuéc séng Sai Gon.

Gi4 tri 6°H clia nudc mua nim trong khoang tii -
84.80%0 dén 7.62%o, v6i muic c6 ¥ nghia la -37.28%o

4 20.06%o. Gid tri §'80 nim trong khoang -12.07%o
dén -0.98%o, v6i mtic c6 y nghia la -5.99%o = 2.58%o.
Cac thanh phin déng vi ngheo hon dugc tim thdy
trong mua mua so v6i mua kho. Theo Yurtesever va
Gat (1981), cac thanh phin dong vi bén ctia nudc mua
giam khi nhiét do giam v lugng mua ting’. Nghién
ctiu nay cho thdy, cac thanh phin dong vi bén cta
nudc mua giam khi lugng mua tang 1én (Hinh 5).

Thanh phan déng vi bén trong nuéc séng

Muc nudc sdng trung binh giai doan 2000 - 2020 cao
hon muc nuéc trung binh 20 ndm truéc d6 khoang 10
- 15 cm. Giai doan tii ndm 1980 - 1999, cao d6 muc
nudc song dao dong trong khodng tit -19.16 cm dén
43.3 cm, muc nude dang cao nhét vao thang 10 (43.3
cm) va ha thip nhdt vao thang 6 (-19.16 cm) Hinh 6.
Gi4 trj d6ng vi ctia 38 mau nudc séng Sai Gon dugc
phén tich va dugc thé hién trén Hinh 7; di liéu
dugc trinh bay trong phin phu luc. Gia tri 82H clia
nudc séong Sai Gon ndm trong khoang -52.26%o dén -
27.34%o, v6i muc c6 y nghia 1a -33.82 %o £ 5.50%o.
Gi4 trj §'80 nim trong khodng tii -7.74%0 dén -
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Hinh 5: Su thay d6i ctia §'30 theo mua va theo lugng mua

(=1

[=1

Cao dg myo nurge (cm)

(=]

Trung binh 1980-1999

Trung binh 2000-2020

h

W s

f|,"l"\‘
y

1111l222233334444455556666,}777788889999910101010111111111_12121212

Hinh 6: Biéu d6 cao d6 muc nudc theo thang tai tram Tha Dau M6t giai doan 1980-2020

2.22%o, v6i mtic c6 ¥ nghia la -4.22%o % 1.21%o. T
cdc gid tri thanh phan déng vi ctia nuée song thu dugce
phuong trinh dudng théng héi quy tuyén tinh dudng
nudc song Sai Gon nhu sau:

82H =3.97*6"%0 +17.03

Theo Co quan Néng lugng Nguyén tii quoc té IAEA,
nudc bé mat béc hoi sé c6 do doc tii 4 - 5 thay vi do
déc 1a 8 ctia dudng nudc khi tugng toan cau. Khi bi
bdc hoi, hoi nudce c6 thanh phan déng vi nhe dugc
gidi phong vao khong khi dan dén ting gid tri dong vi
ndng trong nudc con lai.

651

Thanh phan déng vi bén trong nuéc dugi
dat

Cac mau nudc ngdm dugc 14y tii cac giéng khoan cta
cac ho dan khu vuc Ct Chi, thudc tdng chda nudc
Pleistocen gitia - trén (qp,—_3) va Pleistocen ha (qp;).
Gi4 tri dong vi ctia 27 mau nudc ngdm da dugc phan
tich va thé hién trén Hinh 7; di liéu dugc trinh bay
trong phan phu luc. Gi4 tri §*H ctia nudc ngdm nim
trong khoang tii -44.42%o dén -41.48%o, v6i miic c6
¥ nghia 13 -43.2340.76%o. Gia tri §'80 nim trong
khodng tii -6.96%o dén -6.04%o, v6i miic c6 ¥ nghia la
-6.72£0.21%o.
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Trong nghién ctiu nay, dudng héi quy tuyén tinh ctia
nudc dudi dit ndm doc theo dudng khi tugng dia
phuong va léch vé bén phai, c6 do d6c 1a 3.0215.
82H = 3.0215*5"% 0-22.979

Thanh phén dong vi bén ctia nudc dudi dit phan anh
rdng lugng mua trong ving tdi tao thim qua dat va
ving khong bao hoa d€ dén muc nude giéng. Sy xam
nhap tiém tang cua lugng mua vao dit va viing khong
béo hoa vé nguyén tic 1a moét qud trinh khong phén
doan dong vi. Trong di€u kién kho han, sy chuyén
dong ctia nuGe c6 thé hudng 1én trén: nude di chuyén
1én trong pha long va pha hai trong viing khong bao
hoa, cudi cing dén bé mit dat bi mat di khi bay hoilén
khi quyén®. Béc hoi tli nuéc bé mit c6 thé lam cho d6
d6c ctia dudng nudc ngdm thip dén 4. Do ddc c6 thé
thép dén 2 d6i v6i nude ngdm ¢ ngudn goc tit nudc
trong viing khong bao hoa. Hiéu ting b6c hoi dan dén
su lam giau cac dong vi ndng trong phalong so véi pha
hoi cho phép xdc dinh mét cach dinh lugng hon hgp
ctia nudc bé mat 13 nudc hod va nude soéng dén nudce
ngim !. Piéu nay cho thiy, nudc ngdm trong khu vic
nghién ctiu c6 nguodn goc pha tron gitta nudc mua tit
qua trinh béc hoi véi nuéde trong viing khong bao hoa
va c6 thé c6 cdc ngudén nudec mit khac.

Panh gia sutuong tac gilta nudc duégi dat va
nuéc mat

Thanh phin d6ng vi bén ctia nudc dudi dat dugc ldy
tai 04 vi tri. Tai vi tri GWCC02, GWCC03, GWCC04,
GWCCO5 ¢6 su thay d6i theo thoi gian, thanh phan
dong vi 8180 va §%H c6 sy trao d8i gitta nudc dudi
dat va nuéc mit vao cdc thang cudi mua kho - ddu
mua mua.

Tai giéng GWCCO02, nudc ngdm c6 sy xudt hién nudc
song vao thang 2 va 3 chling to ¢4 su trao d6i nudc vao
hai thang nay. Cac thang con lai khong c6 sy trao déi
nhu cdc diém 6 thang 6 va 7 ndm & viung nudc thodt
hoi, cdc thang con lai ndm trén dudng khi tugng.

Tai giéng GWCCO03, c6 3 thang thé hién sy c6 mit
nudc song trong giéng gém thang 2,3 va 4. Céc thang
con lai khong ¢6 su trao d6i nhu théng 6 nudc thoat
hoi, thang 1,5 nudc giéng c6 ngudn goc tii nudc mua.
Tai giéng GWCC04, do vi tri giéng ndm xa song va c6
3 thdng ndm ciing phia v6i nudc song gom thang 1,2,5;
ma thang 5 bat ddu muia mua nén tai thang nay cé su
thay d6i vé dong vi bén c6 kha ning thang nay nudc
dugc cung cdp tiiho gin d6. Vivay tai giéng GWCC04
c6 sy trao d6i vao thang 1,2. Cac thang khac nam trén
duong khi tugng.

Tai vi tri GWCCO05, chi c6 thang 1 ¢6 su xuat hién cd
nudc séng, cac thang con lai déu ndm trén duong khi
tugng va c6 ngudn gdc tii nudc mua.

KET LUAN

Két qua nghién cttu sy trao d6i nudc ngdm huyén

Cu Chi va nudc song Sai Gon chi ra ring nudc ngdm
huyén Cu Chi c6 sy trao d6i nudc song Sai Gon vao
céc thang tit thang 1 dén thang 5 nam 2019 tai cic
vi tri GWCCO02, GWCC03, GWCC04, GWCCO05, va
ciing dugc b cdp tli nudc mua.
Tai giéng GWCC02, nudc ngdm co sy trao d6i véi
nudc song vao thang 2,3. Tai giéng GWCCO03, c6 3
thang thé hién sy trao ddi nudc gém thang 2,3 va 4.
Tai giéng GWCC04 c6 sy trao d6i nudc vao thang 1,2.
Tai vi tri GWCCO5, chi c6 thing 1 c¢6 su xuét hién
nudc song.

LO1 CAM ON

Chung t6i chan thanh cdm on Truong Pai hoc Bach
Khoa-DHQGHCM da tai trg cho dé tai CARE/YIPP
ma s6 Tc-DCDK-2019-02. Nhém tac gia ciing cam
on sy hé trg vé€ nhan sy trong nhém lam viéc trong
chuong trinh TAEA F33024.

DANH MUC VIET TAT

EC D¢ dan dién (Electrical Conductivity)

GMWL budng nudc khi tugng toan cdu (Global Me-
teoric Water Line)

IAEA Co quan nang lugng nguyén ti qudc t€ (Inter-
national Atomic Energy Agency)

LMWL DPuodng nude khi tugng dia phuong (Local
Meteoric Water Line)

VSMOW Thanh phén dong vi bén ctia nude (Vienna
Standard Mean Ocean Water)

XUNG DOT LOI iCH

Ciéc téc gia thong bdo ring khong c6 bét ky xung dot
vé tai chinh hay xung d6t vé cd nh4n dnh huéng dén
cdng trinh bai bao nay.

PONG GOP CUA CACTACGIA

Nguyén Si Quang, hoc vién cao hoc nganh ky thuit
dia chét - Trudng Dai hoc Bach Khoa -PHQG HCM
tham gia 14y mau, phén tich s6 liéu viét phan tng
quan.

Tran Anh Tu, cha tri dé tai CARE/YIPP ma s6 Tc-
DCDK-2019-02, giang vién Trudng Dai hoc Bach
Khoa -DHQG HCM Ién thiét ké bai bdo, 1én ké hoach
thuc dia 14y mau, chinh stia hoan thién bai béo

Thai Thi Thay, hoc vién cao hoc nganh Ky thuit moi
truong - Truong Pai hoc Bach Khoa -bHQG HCM,
thuc dia 14y mau, viét phan phuong phép dong vi.
Nguyén Phudc Dan, chu tri chuong trinh IAEA
F33024 ho trg kinh phi tit d€ tai, gidng vién Trudng
Pai hoc Bach Khoa -PHQG HCM, dinh huéng phat
trién va duyét ban thao cudi cling.
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Hinh 7: Méi quan hé ctia §'80 va §2H gitta nudc duéi dat va nudc song

Lé Thi Minh Tam, thuc hién 14y mau thuc dia, trung
tam CARE- Truong Pai hoc Bich Khoa -PHQG

HCM.

Sarah Tweet, UMR G-eau, IRD, SupAgro, Montpel-
lier, Phdp phén tich mau déng vi va huéng dan hoc

vién luén giai két qua dong vi.
PHU LUC
Bang 2, 3 va 4 va Hinh 8.
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Bang 2: Thanh phan déng vi bén cia nuéc duéi dat huyén Ca Chi

STT Thoi gian 14y miu Vi tri 14y mdu d'80 (%o) = 0.15 %o d?H (%o) =+ 1 %o
1 24/01/2019 GWCC02 -6.77 -43.36
2 24/01/2019 GWCC03 -6.63 -42.15
3 24/01/2019 GWCC04 -6.68 -43.33
4 24/01/2019 GWCCO05 -6.67 -42.99
5 28/02/2019 GWCC02 -6.63 -43.18
6 28/02/2019 GWCCo03 -6.26 -41.48
7 28/02/2019 GWCC04 -6.79 -43.9
8 28/02/2019 GWCCO05 -6.79 -43.32
9 27/03/2019 GWCC02 -6.45 -42.61
10 27/03/2019 GWCC03 -6.65 -42.54
11 27/03/2019 GWCC04 -6.85 -43.88
12 27/03/2019 GWCC05 -6.81 -43.38
13 27/04/2019 GWCC02 -6.81 -43.6
14 27/04/2019 GWCCo03 -6.52 -42.41
15 27/04/2019 GWCC05 -6.81 -43.61
16 26/05/2019 GWCC02 -6.92 -43.76
17 26/05/2019 GWCCo03 -6.67 -42.56
18 26/05/2019 GWCC04 -6.04 -41.55
19 26/05/2019 GWCCO05 -6.81 -43.58
20 23/06/2019 GWCC02 -6.92 -43.74
21 23/06/2019 GWCC03 -6.91 -43.92
22 23/06/2019 GWCC04 -6.87 -43.96
23 23/06/2019 GWCC05 -6.85 -43.59
24 08/07/2019 GWCC02 -6.96 -44.42
25 08/07/2019 GWCCo03 -6.65 -42.6
26 08/07/2019 GWCC04 -6.93 -44.3
27 08/07/2019 GWCCO05 -6.88 -43.57
Gié tri nho nhat -6.96 -44.42
Gid tri 16n nhat -6.04 -41.48
Gid tri trung binh -6.72 -43.23
Do léch chudn 0.21 0.76
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Bang 3: Thanh phan déng vi d'0 va d?H trong nuéc muva

STT Thoi gian 14y mau Vi tri ldy mau d'80 (%o) £0.15%0  d?H (%o) £ 1 %o
1 25/12/2017 CARE -3.46 -21.06
2 01/01/2018 CARE -4.05 -22.86
3 02/04/2018 CARE -0.98 7.62

4 03/05/2018 CARE -6.59 -45.33
5 04/05/2018 CARE -4.75 -28.22
6 05/06/2018 CARE -3.05 -18.80
7 06/06/2018 CARE -3.14 -18.76
8 07/07/2018 CARE -4.03 -22.97
9 08/07/2018 CARE -3.29 -14.79
10 09/07/2018 CARE -4.21 -23.07
11 05/08/2018 CARE -4.14 -23.06
12 10/08/2018 CARE -4.01 -22.74
13 11/08/2018 CARE -4.80 -27.23
14 12/08/2018 CARE -7.24 -48.62
15 19/08/2018 CARE -6.44 -41.85
16 03/09/2018 CARE -7.93 -53.72
17 09/09/2018 CARE -8.22 -54.78
18 13/09/2018 CARE -7.84 -52.96
19 14/09/2018 CARE -8.57 -55.37
20 15/09/2018 CARE -8.00 -50.05
21 16/09/2018 CARE -8.89 -56.96
22 24/09/2018 CARE -8.24 -54.32
23 02/10/2018 CARE -8.49 -53.87
24 04/10/2018 CARE -4.63 -28.79
25 07/10/2018 CARE -12.07 -84.80
26 16/10/2018 CARE -12.07 -84.68
27 17/10/2018 CARE -5.09 -35.47
28 18/11/2018 CARE -5.29 -28.32
29 25/11/2018 CARE -4.78 -22.44
30 11/12/2018 CARE -6.11 -33.38
31 07/07/2019 CARE -5.24 -34.09
Gid tri nhé nhit -12.07 -84.80
Gid tri 16n nhat -0.98 7.62
Gia tri trung binh -5.99 -37.28
Do léch chuin 2.58 20.06
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Bang 4: Thanh phan déng vi d'0 va d? H trong nuéc séng

STT Thoi gian l4y mau Vi tri 14y mau d'80 (%o) £ 0.15 %o d?H (%o) & 1 %o
1 29/11/2017 RWCC02 -4.53 -37.99
2 13/12/2017 RWCC02 -4.63 -39.56
3 02/01/2018 RWCC02 -4 -35.91
4 15/01/2018 RWCC02 AT -32.26
5 30/01/2018 RWCC02 -3.54 -33.7
6 27/02/2018 RWCC02 2.7 -31.86
7 12/03/2018 RWCC02 -3.18 -33.02
8 27/03/2018 RWCC02 -2.22 -30.01
9 11/04/2018 RWCC02 -3.56 -32.46
10 26/04/2018 RWCC02 -4.24 -34.37
11 10/05/2018 RWCC02 -3.02 -29.74
12 24/05/2018 RWCC02 -3.04 -27.81
13 11/06/2018 RWCC02 -3.68 -31.89
14 25/06/2018 RWCCO02 -3.56 -31.17
15 10/07/2018 RWCC02 3.4 -30.32
16 24/07/2018 RWCC02 -3.26 -29.04
17 08/08/2018 RWCC02 -2.88 -27.34
18 21/08/2018 RWCC02 -3.09 27.74
19 06/09/2018 RWCC02 -3.49 -29.49
20 20/09/2018 RWCC02 -4.12 -31.74
21 04/10/2018 RWCC02 -5.8 -41.88
22 19/10/2018 RWCC02 -4.71 -36.12
23 05/11/2018 RWCC02 -4.46 -33.61
24 19/11/2018 RWCC02 -3.26 -28.33
25 03/12/2018 RWCC02 -7.74 -52.26
26 17/12/2018 RWCC02 -7.09 -48.21
27 08/01/2019 RWCC02 -6.11 -41.81
28 21/01/2019 RWCC02 -5.56 -38.26
29 18/02/2019 RWCC02 -5.01 -35.29
30 06/03/2019 RWCC02 -4.96 -34.32
31 19/03/2019 RWCC02 -4.96 -34.14
32 02/04/2019 RWCC02 -4.69 -32.85
33 16/04/2019 RWCC02 -3.7 -28.8
34 02/05/2019 RWCC02 -4.58 -31.68
35 14/05/2019 RWCC02 -4.38 -29.86
36 13/06/2019 RWCCO02 -5.78 -38.89
37 01/07/2019 RWCC02 -4.84 -33.57
38 15/07/2019 RWCC02 -4.03 -27.83
Gi4 tri nho nhat -7.74 -52.26
Gi4 tri 16n nhit 222 -27.34
Gia trj trung binh -4.22 -33.82
Do léch chudn 1.21 5.50
Thang 1 2 3 4 5 6 7 8 9 10 11 12
Lirgng mwa
1.4 54 03 5.5 85.7 | 48.7 | 64.6 | 62.6 | 94.2 732 | 43.8 | 8.2
1978-1999
Lwong mwa
6.4 2.4 5.1 20.9 19.8 | 704 | 624 | 422 | 464 794 | 522 | 1.7
2000-2020

Hinh 8: Lugng mua trung binh thang ndm 1978-2020
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ABSTRACT

In the earth's water cycle, groundwater is the most difficult component to assess. Scientists have
long used isotopes to find out whether groundwater is replenished, and where it comes from.
Water from different locations has different isotopic characteristics and is known as a "fingerprint”.
Scientists use these fingerprints to track the movement of water along its path throughout the
entire water cycle.

The isotope ratios 2H/'H and '80/160 in water provide a wealth of information about the separation
of water molecules in the hydrosphere cycle. The relationship between the isotope ratios of water
in an area characterized by the local meteorological waterline, known as a reliable reference value
for studies to determine the origin of groundwater recharge. soil.

The research paper uses 2H and 130 isotopic data monthly monitored at 03 wells of households, 01
independent monitoring well in the Pleistocene aquifer along the Saigon River, and water data of
the Saigon River. The initial research results show that the Pleistocene aquifer in Cu Chi district and
the surface water of the Saigon river had an exchange at the end of the dry season - the beginning
of the rainy season, from February to May 2019 respectively, and there was a direct replenishment
of the surface water. from rainwater.

Key words: Groundwater, Oxy-18, Deteri
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