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TOM TAT

Muc dich ciia nghién cieu nay chiing t6i diéu tra thanh phan dong vi ciia nueée mira va nirdc song
céc song lon khu viec Nam Bg. Nude mua thang doc thu thdp tai 3 tram, nuoc séng tai 5 tragm trén
song Tién va séng Hdu trong thoi gian tir thang 2 ndm 2021 dén thang 12 nam 2021. Két qua phan tich
thanh phan dong vi bén va dong vi phong xa cho thdy nude mua khu vure va nuéc sdng co nguon goc
khac biét r rét, nude mura khu viec gidu thanh phan dong vi bén hon so véi mrdc song Tien va song
Hdu, dong vi phong Xa tritium trong nuwéc song Tién va song Hau lai cao hon trong nwée mua khu viec.
Purong mueée khi twong khu viec Nam Bé dueoe xdc dinh 1a 8D = 6,23 x 5§08 — 3,05.

Tir khoa: duong nudce khi twong khu vuc; ddng vi phong xa; Nam Bo; dong vi bén

1.  Médau

Quan trac thanh phan dong vi nuéc mua va nude song cd ¥ nghia quan trong trong
viéc danh gia bd cap nudc ngdm, quan hé giira cac bon chtra nudc trong chu trinh thiy vin
va danh gia nhiing tac dong cua bién doi khi hau, ciia con ngudi toi méi truomg nude. Chuong
trinh quan tric thanh phan ddng vi nuéc mua (GNIP-Global Network of Isotopes in
Precipitation) va dong vi nuéc sdng (GNIR-Global Network of Isotopes in Rivers) toan cau
dugc dua vao quan tric thudng xuyén tai nhiéu qudc gia trén thé gigi nham theo dbi sy thay
d6i thanh phan ddng vi nude mua va nude sdng phuc vu nghién ciru céc qué trinh thay van,
tac dong bién d6i moi truong nudc.

Thanh phan dong vi bén cia oxy va hydro trong nude mua hodc nudc song cd su thay
dbi 1on vé khdng gian va thoi gian trén bé mat trai dit (Bowen & Wilkinson, 2002), la dau
vét hitu ich ciia cac qua trinh trong chu trinh nudc, ¢6 lién quan téi cac ngudn hoi am khong
khi. Ngoai ra, ching con gép phan nang cao hiéu biét vé chu trinh thay van khi quyén, lién
quan dén khi hau va méi lién hé giita lugng mua trén bé mat va dong nudc ngam (Dutton,
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2005; Le , 2018; Chae & Kim, 2019). Nhitng bién ddi vé mit thanh phan dong vi trong nuée
mua do rat nhiéu yéu té tac dong nhu yéu t6 d6 cao, vi do, hiéu tng luc dia, hiéu tng mua,
luong mua (Ha et al., 2018, Patrick et al., 2016, Ansari et al., 2018, Yang et al., 2019). Thanh
phan ddng vi nudc sdng tai mot dia phuong phan anh ddng vi caa cac ngudn nudc tao thanh
dong song nhu cac dong chay mat tai dia phuong (nudc mua tai dia phuong) va dong chay
thuong ngudn mang tGi. Quan tric thuong xuyén dong vi nuéc mua va nudc sdng s& cho
biét méi lién hé giira nudc mua va nudc séng, va nhing tac dong cua moi truong ciing nhu
cta con ngudi tdi nudc dong song.

Nudc khi twong trén toan cau cé quan hé tuyén tinh giira D va §*%0 (Craig, 1961).
Trong d6 gia tri § dugc cho boi phuong trinh 1:

§=[3-1]x1.000 (1)

Véi a lati 1& ddng vi (*H/*H hoac 80/*®0) va b 1a ti 1é ddng vi cia mau chuan da biét
truoc ti 1§ ddng vi, mau chuén dugc sir dung rong réi 1a mau nuéc bién trung binh theo tiéu
chuan Vienna (VSMOW - Vienna Standard Mean Ocean Water).

Quan hé tuyén tinh gitta 6D va 8§80 duoc goi 1a duong nudc khi twong thé gidi
(GMWL - Global Meteoric Water Line) va dugc cho béi phuong trinh 2 (Craig, 1961):

5D=8x80"®+10 ‘ )

Puong nudce khi twong thé gidi trinh bay quan hé dong vi trung binh trong nudc khi
tuong, gia tri Am trén duong nudce khi tuong 1a két qua cua qué trinh phan doan déng vi. Su
phan doan ddng vi phu thudc vao nhiét do, & nhiét do thép lam gia tang phan doan ddng vi,
diéu nay ciing tim thiy & nhimg noi c6 cao d6 cao. Qua trinh mua ciing nhu hoi 4m di chuyén
vao luc dia 1a nguyén nhan mit cac dong vi niang. P léch so voi duong nude khi tuong thé
gi6i cho biét ngudn gbe hoi 4m, sy bay hoi, va co tinh chat 4m w6t hay khd néng (McGuire
& McDonnell, 2007).

Trong nghién ciu ndy, ching tdi cung cip so bo cac thong tin vé thanh phan ddng vi
nude mua va nude s6ng khu viec Nam B9, gidp hiéu rd hon vé phan bé theo khdng gian va
thoi gian cta nude mua va nuéc sdng khu vue, qua dé ciing cung cap thém céc thong tin vé
cac qua trinh thily van khu vuyc.

2. Dbi twong va phuwong phap
2.1. Khu vuc nghién ciru

Khu vie Nam Bo 1a mét trong ba viing 1anh thd cua Viét Nam, 1a khu vuc kinh té trong
diém cua ca nudc, voi dién tich khoang 54.000 km?, dan sé khoang 40 triéu ngudi. Nam Bo
chia 1am hai viing 1a Déng Nam B¢ va Tay Nam Bo, khu vuc Dong Nam Bo ¢6 chiéu cao tir
0 dén 986 m, Tay Nam Bo c6 chiéu cao trung binh 1a gan 2 m so véi muc nuéc bién. Nam
B6 nam trong khu vuc khi hau nhiét d6i gié mua va can can xich dao. Nhiét do trung binh
nam cua khu vuc 12 26-27 °C, bién thién nhiét do trung binh 12 3-3,5 °C. 6 am tuong ddi
trung binh nhiéu nam 13 82-83 %. Do 4m trung binh thip nhét vao thang 2, thang 3, vao
khoang 67-81 %, cao nhét I cac thang 8, thang 9 va thang 10, bién thién vao khoang 85-
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89%. Luong mua & Nam B kha 16n, trung binh [a 1400-2200 mm/nam. Mua mua tir thang
5 dén thang 11, mua kho tir thang 12 téi thang 4. Mua tap trung tir 75-95 % vao mua mua.

Nam B¢ ¢6 hé théng sdng ngoi kha phuc tap, ¢d hai hé thdng séng chinh 1a hé thong
séng Cau Long va hé théng song Bong Nai. Song Ciru Long tir thugng ngudn — trén Tan
Chau (sdng Tién) va Chau Bbc (sdng Hau) — khi chay vao dong bang, séng co chiéu rong
khoang tir 60 m dén 300 m va dan dan mé rong khi chay vé dudi ha luu, chiéu rong song
khoang 2 km khi ra dén bién, doan 16n nhét 1a cira song Hau, chiéu rong song 1én dén 18 km.
Ra Bién Pong, song Tién thoét bang 6 cira: Tiéu, Dai, Ba Lai, Ham Ludng, C6 Chién va
Cung Hau, séng Hau thoat ra tir 2 cira: Binh An va Tran Dé. Séng Pdng Nai 12 sdng noi dia
dai nhat Viét Nam va do vao bién Pong tai khu vuc huyén Can Gid, Thanh phé H6 Chi Minh
(TPHCM)
2.2 Phwong phdp ldy mau va phan tich mdu

Nudc mua trung binh thang tai 3 tram quan tric nudc mua tai TPHCM, TP Cén Tho,
TP Ca Mau va nudéc sdng tai 5 tram quan tric nugc song Tién, song Hau duoc thu gom mau
trong thoi gian tir thang 2 nam 2021 dén thang 12 nam 2021. Vi tri cac tram lay mau theo so
do Hinh 1.

M Nuoc mua

i W Nuoc song

Hinh 1. So do vi tri ldy mau quan trdc nude muwa va niéc sdng

Viéc lay mau duogc thuc hién theo cac thong sé ki thuat cia co quan Ning luong
Nguyén tir Quéc té, chai thu gom mau Ia c4c chai polyethylen mat d6 cao. Lay mau nuéc
mua va nudc song dugc thuc hién va ngay cudi cung cua thang. Binh thu nudc mua thang
dugc thiét ké dam bao tranh su tht thoat do bay hoi tot nhat c6 thé, mau nudc song duoc
lay truc tiép trén dong chinh cua sdng, ¢ do sau tir 30 dén 40cm dudi bé mit nude song,
tranh cac vi tri c6 dong chay thir cip vao séng. Thé tich mau can cho phan tich ham luong
tritium tdi thiéu 1a 500 mL va cho ddng vi bén 12 50 mL. C4c mau nude dugce dung trong cac
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chai nhuya dam bao kin nép, tranh sy bay hoi, dugc dan nhén, va ghi cac thong sb vé thoi
gian lay mau, toa do, nhiét d6 méi truong, d6 am. T4t ca cac mau duoc dat trong thang lanh
va tranh anh sang.

Céc mau nudc dugc phan tich thanh phan ddng vi cua ching tai Phong thi nghiém
Péng vi Thay vin, Trung tim Hat nhan, TPHCM. Phan tich thanh phan dong vi bén cua
nude dugc sir dung trén may phan tich ti sé dong vi dung ki thuat laser (Los Gatos DLT 100,
M) duoc két hop véi mo-dun hoa hoi c6 d6 chinh xac cao. Trudc khi phan tich thanh phan
dong vi bén, tat ca cac mau duogc loc qua mang nylon 0,45 pm. Mdi miu duoc bom hoi it
nhét séu lan cho dén khi d6 1éch chuan cua bdn 1an bom cudi cung lan lugt nhd hon 0,05 dbi
v6i 5180 va 0,5 dbi v6i 8D. Quad trinh phén tich tritium trong mau nudc trai qua cac cong
doan sau: chung cit mau lan dau, 1am giau tritium bang phuong phap dién phan, chung cat
mau 1an cudi, do ham luwong tritium bing may do nhap nhay long (LSC). Sau qua trinh 1am
giau tir 500 mL mau ban dau thu dugc 15 mL mau cho cong doan do bang méy nhip nhay
long, mau nay phai dam bao c¢6 pH khoang 7,0, EC < 30 pS/cm. Lam giau tritium bang
phuong phap dién phan thé hién bang 3 phwong trinh (3), (4), (5), trong d6 phuong trinh (3)
Xay ra ¢ cuc anode, phuong trinh (4) xay ra ¢ cuc cathode, phuong trinh (5) 1a toan bd qua
trinh dién phan.

H,0 — >0, + 2H* + 2¢” ?)

2H* 4+ 2e~ - H, 4)
1

Hzo s 502 + Hz (5)

3. Két qua va thao luan
3.1. Dic trung dong Vi nwéc mwa va nwéc song khu vec Nam Bg

a0 A
-14 -12 -10 -8 - - ) -4
-13
- ®56ng Hau
~ -31 ®S6ng Tién
LMWL
®S6ng Vam
Co
-49 A Nudc mua
-58
-67
76
D

-85

Hinh 2. Quan hé giita 6*30 va 6 D trong nuwéc mua khu viec Nam B9,
nuéc sdng Tién, sdng Hdu
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Két qua Hinh 2 cho thiy, thanh phan déng vi bén ciia nuéc mua va nude song phan bd
doc theo dudng nude khi twong thé gici (GMWL), dudng nudc mua Nam Bo (8D = 6,23 x
§018 — 3,05, R%=0,90, n= 22), dudng nudc sdng Tién (8D = 2,99 x 5018 — 36,87, R?=0,83,
n=15), dudng nuée séng Hau (8D = 2,74 x 808 — 37,63, R?=0,65, n= 10), dudng nudc sdng
Vam Co (8D = 4,37 x 808 — 16,39, R?>=0,91, n= 8). D6 dbc cia dudng nudc mua va nudc
s6ng nho hon so v&i dudng nude khi twong (d6 dbc 1a 8), didu ndy ¢ thé giai thich sy hinh
thanh ciia nuéc mua va nude séng trong cac diéu kién bay hoi. Pong vi bén nudc séng phan
lam hai nhém kha rd rét, nhdm nuéc séng Vam Cé va nhém nuée séng Tién — séng Hau.
Nhom nuéc sdng Tién — sdng Hau nghéo thanh phan dong vi bén hon so v6i nhom nude
séng Vam Co, diéu nay dugc giai thich do sy hinh thanh nude dong chay cia hai nhém nuéc
s6ng c6 ngudn gbc khac nhau. Nudc sdng Tién - song Hau hinh thanh cha yéu do nudc tir
thuong ngudn séng Mekong, noi ma ¢ vi 6 cao va do cao 16n nén nghéo thanh phan dong
vi bén, Séng Vam Co nhan luong nudc 16n tir nude mua luu gitt dudi bé mat trong khu vuc
nén giau thanh phan dong vi bén hon.

—&8—S0ng Hau- Can
Tho

-4 —&— Song Hau-Long
Xuyén

—8—S0ng Tién- Tan
Chau

—&—Song Tien-Cao
Lanh

—&— Song Tien-My
Thuan

3180

Hinh 3. Dao déng 5*°0 nuwréc séng Tién, sdng Hau tai c&c vi tri quan trdc theo thoi gian

Hinh 3 thé hién mutc dao dong thanh phan déng vi 20 nuéc séng Tién va séng Hau
theo thoi gian trong thoi gian quan tric nam 2021. Trong cc thang dau nim vao mua kho
thanh phan déng vi *0 nghéo hon cac thang vao mua mua, didu ndy cho thdy nudc song
nhan nudc tu thugng ngué)n, noi ngheo thanh phﬁn déng vi hon. Xu hudéng ngheo dé)ng Vi
hon bt dau tir thang 1 dén thang 4 chung té sy dong gbp clia nude mua luu giir trong khu
vuc vi d6 thap suy giam theo thoi gian vao mua kho, nuée séng nghéo ddng vi nang nhit
vao thang cudi mua kho. Cac thang mua mua nudc sdng nhan nudc thém tir nudc mua tir
noi c6 vi do thap lam nudc sdng giau thanh phan dong vi bén hon.
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Km ] Km
-
—
- i
1,
& D_; D0
Hinh 4. Quan hé 60 trong nuéc mua Hinh 5. Quan hé 6D trong nudc mua
va khodng cdach d@iém quan trac téi biéen va khodng cdch diém quan trdc téi bién

Nudc mua dugc hinh thanh & khu vuc Nam B6 chu yéu dugc mang tir ngudn hoi 4m
tir huéng Tay Nam téi, khi vao dét lién ngung tu va gy mua chiu anh huong cua hiéu ung
luc dia. Xem xét hiéu tmg thay d6i thanh phan ddng vi bén caa nude mua ¢ 3 vi tri 1a TP Ca
Mau, TP Cén Tho va TPHCM véi khoang céch tir diém thu nuée mua toi bo bién phia Tay
Nam trong Hinh 4 va Hinh 5, két qua chi ra cang vao sau trong dat lién thi thanh phan dong
vi clia nudc mura cang nghéo di. Su suy giam véi 5180 la-1,5 % va véi -16 % 8D trén khoang
cach 175 km.

. ™
} it e o
: . ° 8
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thang
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T20Z/8/1

T202/2/1
T202/e/1
T202/%/1
T202/5/1
T202/9/1
20

120Z/01/1

T20Z/TH/1

Hinh 6. Ham lwong tritium( 3H)
trong nudc song va nwoc mua trung binh thang khu vuc Nam Bo
Dao dong thanh phan déng vi phéng xa tritium trong nudc mua trung binh thang tai 3
vi tri quan tric nudc mua va 5 vi tri quan tric nude song duoc thé hién trong Hinh 6. Ham
luong tritium trong nudc mua thap hon so voi tritium trong nudc sdng ciing thoi diém. Piéu
nay duogc giai thich 12 do nguén nuéce hinh thanh nudc song va nude mua 1a tir hai nguon
chu yéu khac nhau. Nuéc mua tir ngudn hoi am tir bién phia Tay Nam mang téi c6 ham
luong tritium thap hon, trong khi d6 nude song dugc hinh thanh tir ngudn nudc ¢ vi do cao
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c6 ham lugng tritium cao hon. Tritium trong nuéc mua cé6 dao dong nhung theo thoi gian
thi gid tri trung binh khéng c6 su khac biét. Tritium trong nudc séng ¢6 xu hudng giam vao
mua mua diéu nay cho théy vao cac thang mua mua nudc song nhan maot lugng nudce 1on tr
nuée mua luu gitt dudi bé mat trong khu vie vi do thap 1am pha lodng ham lwong tritum,
cang di sau xudng dudi ha Iuu thi ti 1& nwéc mua nap vao nude séng cang 1on hon.

3.2. Dwong nwoc khi twong dia phwong

Bdng 1. Sé liéu thanh phan dong Vi nuwdc muwa thang va lwong mira trung binh thing
tai TPHCM, Cdn Tho va Ca Mau

STT Ki hiéu mau 3D (%o) 8180 (%o) Lwong mua (mm)
1 Pre. HCM.CNT.May.2021 -54,05 -8,24 218
2 Pre. HCM.CNT.Jul.2021 -28,83 -4,88 174
3 Pre. HCM.CNT.Aug.2021 -67,09 -9,95 210
4 Pre. HCM.CNT.Sep.2021 -60,62 -8,87 413
5 Pre. HCM.CNT.Oct.2021 -52,40 -1,77 358
6 Pre.HCM.CNT.Nov.2021 -30,17 -4,47 105
7 Pre.HCM.CNT.Dec.2021 -30,33 -3,58 40
8 Pre.CaMau.May.2021 -39,45 -1,77 232
9 Pre.CaMau.Jun.2021 -24,52 -3,45 244
10  Pre.CaMau.Jul.2021 -30,44 -4,19 259
11  Pre.CaMau.Aug.2021 -50,90 -7,87 315
12 Pre.CaMau.Sep.2021 -45,49 -7,10 393
13 Pre.CaMau.Oct.2021 -38,00 -5,83 228
14 Pre.CaMau.Nov.2021 -56,96 -7,64 204
15  Pre.CanTho.Apr.2021 -37,75 -5,33 90
16  Pre.CanTho.May.2021 -39,38 -5,34 175
17 Pre.CanTho.Jun.2021 -37,05 -5,23 210
18  Pre.CanTho.Jul.2021 -38,14 -5,30 206
19  Pre.CanTho.Aug.2021 -58,34 -8,68 289
20  Pre.CanTho.Sep.2021 -48,99 -7,48 250
21  Pre.CanTho.Oct.2021 -48,57 -7,41 256
22 Pre.CanTho.Nov.2021 -47,52 -6,86 163

Xay dung duong nude khi tugng dia phuong (quan hé tuyén tinh giira 5D va §08)
theo phuong trinh §D = a X §0'® + b duoc dya trén s liéu tat ca cac mau nudc mua thu
thap tir 3 tram quan tric nuéc mua trén khu vyc. Sir dung phuong phap binh phuong tdi
thiéu co trong sb luong mua (precipitation weighted least squares regression - PWLSR). Hé
s6 goc a va hang sb b trong cac phuong trinh duoc tinh todn bang cac cdng thic (Catherine
& Jagoda , 2012):

Hé s6 goc a:
n n
n zizlpixizizlpiyi
2 i1 PiVixi Zn
D
a = Zn =l 2 (6)
() pixp
Y pix s —
ziilpi
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Voi:
Vi va X la glé. tri 6D vasoBthui
p; la lugng mua.

Hang s6 b:
Y i, PiYi—a X, Pii
b — 1=1 . 1=1 7
Zi:l pl. ( )
Két qua dudng nudc khi trong dia phwong nhu sau:
8D = 6,23 x 50 — 3,05 (8)

Tir phuong trinh duong nudce khi trong cho thay ca hé sé goc va phan giao nhau Vi
truc tung déu thap hon dudng nudc khi twong thé gigi (GMWL), su khac biét nay cd thé do
su bay hoi cua cac hat mua trong khong khi khong bao hoa trong cac su Kién mua.

4.  Kétluan

Két qua quan tric thanh phan dong vi nuéc song trén song Tién va séng Hau, nudc
mua tai TPHCM, TP Can Tho, TP Ca Mau cho thiy nudc mua khu vuc va nuéce song Tién,
séng Hau dugc hinh thanh cha yéu tir hai ngudn khac biét. Nudc sdng nghéo thanh phan
ddng vi bén hon nudc mua khu vue va ¢6 ham luong tritium cao hon, sy dong gop ctia nuéc
mua luu giit trén bé mat vao nudce séng gia ting theo dong chay vé phia ha luu cac con song.
Cac két qua vé thanh phan ddng vi 6 gié tri phan nao d6 giai thich céc qua trinh thiay van,
day ciing 1a mot dix liéu hitu ich trong nghién ciu bién d6i khi hau ciing nhu nghién cttu bd
Cap nuwdc ngam tir nude mua va nude sdng khu vuc Nam Bo.

% Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
< L& cam on: Chang t6i chan thanh cdm on Vién Néng Irong Nguyén tiv Viét Nam, B Khoa

hoc va Céng Nghé da cép kinh phi cho nghién ctu nay théng qua dé tai co sé& ma sbé
CS/21/02-02.C
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ABSTRACT

This study aims to examine the isotopic composition of regional rainwater and river water of
major rivers in Southern Vietnam. Monthly rainwater is collected at three stations and river water
at five stations on Tien and Hau Rivers during the period from February 2021 to December 2021.
The analysis results of stable and radioactive isotope composition showed that regional rain water
and river water had distinctly different origins. Regional rainwater has more stable isotopic
composition than water in Tien and Hau Rivers. Tritium radioisotopes of water in Tien and Hau
rivers are higher than regional rainwater. The local meteoric waterline in Southern Vietnam is
determined as 6D = 6,23 x §0*8 — 3,05.

Keywords: local meteoric water line; radioactive isotope; Southern Vietnam; stable isotope
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