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Tom tit. Huong va toc do van dong cia nudc trong tang chira la céc thong s quan trong
trong nghién ctru nuéc ngam. Cung véi nguon gbc hinh thanh, cac théng sé nay gilp
danh gia kha ning bd cip cua tang nudc ngam.

Trong cac tang nuéc ngam hién hitu, do c6 trit lwong nuée nhat twong ddi 1on va chat
luong tét, cac tang Pliocen & dong bang Nam bo dang ngay cang dugc khai thac nhiéu
trong khi hiéu biét con han ché nhat la vé dong hoc tang chira. Trong nghién ctiu nay, ky
thuat thay vin dong vi da duoc sir dung dé xac dinh hudng va toc d6 van dong cling nhu
vé nguon gdc hinh thanh va kha ning dugc bo cap ciia cac tang nudc ngam Pliocen. Céc
dong vi bén cua nuéc (*H, **0) cho thdng tin vé ngudn goc hinh thanh nwéc ngam, cac
dong vi phong xa ty nhién triti, cac bon phong xa (*'C) dugc ding dé xéac dinh tudi nudc
dé xac dinh téc do va hudng van dong caa nudc trong tang chira.

Két qua nghién cau cho thiy nudc van dong trong tang Pliocen trén (n,%) theo hudng
déng bac - tdy nam voi toe do khoang 8,0 cm/ndm trong khi nudc ngam téng Pliocen
dudi (nz ) van dong theo hudng bic-nam véi toe d6 4,6 cm/nam. Vé kha ning bd cép, So
liéu dong vi cho thay tang Pliocen trén duoc bo cap truc tiép tir nudc mua hién tai, mién
b6 cap la khu vuc Pong Nam bo trong khi tang Pliocen dudi ciing dugc b cap bai nude
hién dai thong qua tang Pliocen trén tai khu vuc Péng Nam b va tir nudc mua tai khu
vuc bén ngoai 14nh tho Viét Nam.

Tir khoa: Tang nuwéc ngam, Ky thugt thiy vin dong vi, *H, %0, Triti, *C, **C

1. LOI NOI PAU

Nam & cuc nam cua dat nudc, dong bang Nam bo (BBNB) la mét trong nhiing ving
trong diém phat trién kinh té cia Viét Nam. Day ciing la khu vyc tap trung dan cu véi céc
trung tam kinh té van hoa 16n nhu Can Tho, thanh phé H6 Chi Minh. Bé dap (mg nhu cau veé
nude, nudc ngam dang bi khai thac ngay nhiéu do cac ngudn nude mat ngay cang bi suy giam
ca vé chat va luong.

Hién tai, hé théng nudc ngdm ¢ PBNB duoc phan chia thanh 8 ting chira nudc. Cac
tang nay déu 1a d6i tuong khai thac voi mirc do khac nhau va viéc khai thac da lam suy giam
muc nudc tinh, ting tdc d6 X&m nhap man trong cac tang nudc ngam, sut 1Gn mat dat... Diéu
d6 cho thay can phai tiép tuc nghién ciu vé hé théng céc tang chira nuéc (TCN) khu vuc nay.

Mot trong cAc vén dé dia chét thity van khu vyc con ton tai la kha nang duoc b cap cua
cac tang nuéc ngam. Trong khi cac nghién cau vé co dia ly cho thdy nuéc ngam & DPBNB ¢
nQUOn gbc choén vui, khong co ngum bé cap hién dai thi cac két qua nghlen ctru bang ky thuat
dong vi lai cho thay dau hiéu c6 bd cap hién dai cho cac ting nudc ngam nén viéc 1am sang to
kha nang c6 dugc b6 cap hay khdng cua cac TCN khu vuc DBNB, dic biét 1a voi cac tang
nudc ngam sau 12 rat quan trong dé khai thac hop Iy nudc duéi dat cho dan sinh va san xuat.

Trong céc tang nuwéc ngam hién hitu, tang nuéc ngam sau Pliocen va Miocen hign con it
s6 liéu, két qua nghién cau trong khi cac ting nay dang bi khai thac n?ay cang nhiéu dé bu
dap cho su suy giam lugng nudc khai thac duoc tir cac ting néng hon [13

Véi nhitng 1y do d6, ddi twong caa nghién ctu nay la céc tang nu6e ngam Pliocen trén
va Pliocen dudi. Cac tac gia s dung ki thuat dong vi dé xac dinh ngudn gbc nudc ngam,
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huéng va tée do van dong cua nudc trong cac tang chira qua d6 danh gia kha nang b cap hién
dai cta ting nudc ngam gop phan danh gia day du hon vé tiém ning nudc ngam khu vuc.

Céc ddng vi duoc st dung 1 cac ddng vi oxy-18 (**0), dotéri (*H), triti (*H), cac-bon
phong xa (*C), cac-bon 13 khong phong xa (13C) trong d6 cdc dong vi 0, *H, *H ding dé
danh gia nguon gdc nudc ngam, cac don i °H, *C va *C duoc dung dé xac dinh tudi,
huéng va toc do van dong cia nudc ngam 2 3]

2.SOLUQC VE KHU VUC NGHIEN CUU VA THUC NGHIEM
2.1. Piéu kién tw nhién

Nam gitra 10°30° va 12°00°vi do bac, 103°45° va 107°00 kinh d¢ dong, PBNB ¢6 dién
tich khoang 54.250 km? v6i dan so khoang 31,7 triéu nguoi. DBNB gom dong bang song Cuu
Long (Tay Nam bo) va phan dong bang cao Bong Nam bo (Hinh 1).

Nam trong khu vuc nhiét d6i gié mua can xich dao, DPBNB ¢d khi hau gié mua can xich
dao, nang nhiéu, nhiét do cao quanh nam, véi hai mua rd rét. Mua khd tir thang 12 téi thang 4
la thoi gian ma gié mua dong bac véi dac diém kho lanh chiém wu thé. Mua mua tir thang 5
t6i cudi thang 11 hang nim véi chu dao 1a gié mua tdy nam ndng am. Luong mua trung binh
nam khoang 1.750 mm véi hon 90% trong mua mua, nhiét do trung binh khoang 27°C.

Vé mat dia hinh, khu vyc nay tuong dbi bang phang bong Nam bd vai thanh phan
thach hoc chu yéu gdm bazan va phu sa ¢6 c6 do cao thay doi tir khoang 2,0 m & ven bién téi
¢ 100 m khu vuc bién gisi voi Campuchia. Tay Nam bo c6 do cao trung binh tur 2 dén5m
S0 voi muc nude bién, mot sd khu vuc nhu Dong Thap Mudi c6 do cao thap hon muc nuéc
bién, thanh phan thach hoc chu yéu 1a phu sa tré I

O DBNB, c6 ba hé thong song chinh la s6ng Mé Cong, song Vam Co va song DPong Nai
cung voi hé théng kénh rach chang chit. Pay déu 1a cac ngudn nudc nhat chinh trong d6 16n
nhét 12 séng Mé Cong cha ;/ vao DPBNB qua hai nhanh 1 song Tién va song Hau véi luu lugng
hang ndm khoang 500 km".

Hinh 1: Khu vuc nghién cttu — Bdng bang Nam bo
2.2. Pic diém dia chat thiy vin

Lo 1én mat dat & khu vuc phia bac va déng bic PBNB, da gdc duoc hinh thanh bai cac
thanh tao Paleozoic va Mesozoic chim dan xudng theo hudng déng nam hinh thanh thung
ling kién tao.Thung liing nay duoc lap day boi cac I6p tram tich c6 tudi tir Paleocen dén
Holocen qua cac dot bién tién va lui. Cac Iép tram tich bién, séng-bién hinh thanh cac tang
chtra nuée (TCN) nam ngang, dugc phan tach boi cac 16p sét cach nude. Theo két qua phan
tang dia chat thuy van méi, PBNB c6 8 TCN gom tang Holoxen (gh), téng Pleistoxen trén
(qp3) Pleistoxen gitra tren (gp2-3), Pleistoxen dudi (qpl) tang Pliocen trén (n,%), Pliocen dudi
(nxY), cac ting Mioxen (n:*, n*®) va nude trong da gdc (Mz) nhu trong Hinh 2.
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Hinh 2: Mat cat dia chat huéng dong bac-tdy nam ving DPBNB

Trong sé cac TCN hién hitu, cac tang Pliocen trén va Pliocen duéi dang 1a ddi tuong bi
khai thac ngay cang nhiéu dé bl thiéu hut luong nuéc nhat khai thac duoc tir cac tang ndng
hon (do can kiét va/hoac xadm nhap man vi khai thac qua muc). L6 ra & khu vuc Béng Nam bo
va trong lanh thd Campuchia (?) céc tang Pliocen tro thanh tang chira kin &p luc & khu vyc
Tay Nam bo. Ngoai trir mot s6 vung ¢ phia dong bac thugc tinh Bén Tre, Vinh Long doc b
bién hoic ving gitta séng Tién va sdng Hau nuéc ngam bi man véi tong d6 chat ran hoa tan
trung binh t6i 18 mg/L, nuéc trong cac TCN nay nhat. Cac sé liéu thu dugc trude ddy cho
thay tudi ciia nude thay doi tir khoang vai nghin téi hon 40.000 nim. Do c6 it s6 lidu tudi
nudc nén chua thé thiét 1ap so do phan bd tudi cua nudc trong cac tang Pliocen va do vay
chua thé xac dinh duoc huéng van dong ciing nhu ude lugng ving bo cap caa cac TCN nay.
Mt khac, viéc khai thac da lam thay d6i dong thai ty nhién va hinh thanh nhiing phéu ha thap
muc nudc Nén viée xac dinh huéng van dong dua trén cac dudong dang muc nuéc 1a khdng
chinh xac.

2.3. Lay va phan tich ca&c mau nwéc ngam

Céac mau nuéc ngam duoc lay tai céc giéng khoan thuoc Mang quan tric quéc gia vé
dong thai nude dudi dat hién c6 tai PBNB. Vi tri cac giéng khoan lay mau duoc thé hién trén
Hinh 3. Ngoai cac mau nudc ting Pliocen trén va Pliocen dudi, mot s6 mau nude cung dugc
lay tir c4c tAng nuwdc ngam con lai (trir ting Holoxen) dé khao sat méi quan hé giira cac TCN.

Hinh 3: Vi tri cdc diém ldy mau nudc ngam



Tong cong 71 mau nudc ngam da dugc thu thap gorn 18 mau lay tir tang Pliocen trén,
17 mau lay tLr tang Pllocen dudi, va 5 mau tir ting qps, 9 mAu tang qp,. 3, 9 mau tang qps, 11
mau tang N;*, va 2 miu nudc trong goc (MZ). Tai mdi vi tri, nuéc ngdm duoc 14y mau dé
phan tich ham luong dong vi ’H, 80, *H, *C va thanh phan hoa nu:oc co ban theo qui trinh
duoc dé xuét boi Co quan Nang lu(_)’ng nguyen tir quéc té (JAEA) ]

Céc dong vi ’H, 180, *C dugc phan tich béng thiét bi phan tich ty s6 dong vi dung ky
thuét laser DLT 100 (Los Gatos, M) hoac Khéi pho ké ty s6 dong vi (IRMS). Ham luong cac
dong vi nay duoc biéu dién bang gia tri & (delta) 1a ty s6 gitra hiéu s6 cua ham luong dong Vi
trong mau do va ham lugng cua dong vi nay trong mau chuan va ham  luong dong vi cia mau
chuan, va c6 don vi phan nghin (%o). Pong vi phong xa cua cac mau nude ( H, 14C) duoc
phan tich bang phd ké nhap nhdy 16ng phong thap TRICARB 3170/TR/SL (Packard My) sau
khi da dugc lam giau (bang dién phan ddi véi °H va tong hop thanh benzene d6i véi C) hoat
do ’H duoc biéu dién trong don vi TU (Tritium Unit, 1TU=0,118 Bqg/L); hoat do ¢ duoc
biéu dlén voi don vi PMC (phan trim cac-bon hién dai) 1a ty sb giita hoat d6 C trong mau va
hoat d **C ctia mu chuin cac-bon hién dai (chudn oxalic acid II - ox. II, NIST, My véi hoat
do Uy 0,2147 Bg/gC) Y. Thanh phan hoa nuéc co ban dugc phan tich bang phuong phap
quang pho hap phu nguyén tir (AA 6601F, Shimazu, Nhat ban) va phuong phép so mau (UV-
VIS, Jenway, Anh).

TAt ca cac mau nudc ngdm di 1y déu duoc phan tich vé ham luong ddng vi °H, 120, *H,
14C va vé thanh phan hoa nudc co ban tai Trung tAm Hat nhan TP.HCM.

2.4. Két qua va thao luin

Thanh phan dong vi bén clia cac mau nudc léy tur cac téng Pliocen trén va Pliocen dudi
cung v6i duong nude khi tuong (NKT) dugce biéu dién trén do thi ¢ Hinh 4. Su phan bé theo
duong NKT cua cac mau nudc ngam ching to nuoc ngam c6 nguodn géc tir nude khi tugng.
Nudc ngam nhat (dlem mau xanh) co gia tri 30 thay dbi trong khoang khé rong (tir -9,5%o
t6i -6,5%o0) va tuong dbi nghéo cho thiy nudc ngam duoc hinh thanh tir nudc khi tuong ¢
nhitng thoi diém khac nhau ™°®. Hién twong nudc ngdm man (diém mau do) phan bé doc
theo duong NKT theo m¢t duong thang tach ra tor duong NKT va ciing c6 gia tri 8 80 thay
doi trong giai rong cho thiy nuéc ngam man 1a do su hoa tron giita nuge ngam nhat véi mot
nguon nudc rat giau ddng vi 180,
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Hinh 4: Quan hé giira §*H va §'%0 ctia cac mAu nudc tir cac tang Pliocen & DPBNB

Pd thi Hinh 5 cho thay quan hé 80 - [CI'] trong nude ngam man 14 quan hé tuyén tinh
(R =94%), c6 nghia la nudéc ngdm man chu yéu la do cac mudi chlor hoa tan. Mat khac cac
diém mau nudc ngam co xu hudng di t6i cuc nudc bién (diém vudng mau xanh), 1a mau nuGe
bién (céch b khoang 150km), ¢6 3'°0 = -1,5%o va [CI'] = 450 meq/L. Piéu d6 ching to rang,
nudc ngam man cac ting Pliocen 13 do sy hoa tron gitta nude ngam nhat va nude bién.
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Hinh 5: Quan hé giira §'%0 va ham luong Cl trong nudc ngdm min & cac tang Pliocen

Ham luong ?H va *®0 trung binh trong nudc ngdm nhat cua cac tng nude ngdm & khu
vuc nghién ctru cung véoi duong NKT duoc biéu dién trén d6 thi dudi day:
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Hinh 6: Quan hé giita 5°H va 80 trung binh ctia nuée nhat cac ting nuéc ngdm

D6 thi nay cho théy hai nhom tang chua nu’oc v6i nhom thir nhat gbm céc tang qps Va ap2-3 va
nhom thr hai gom cac tang qp1, nz , n2 , nl va nudc trong da goc Mz. Thanh phan dong Vi
cac tang trong mot nhom khong khac nhau nhleu nhung lai rat khic so voi nhom kia. Diéu
nay ching to gitra hai nhom it ¢6 kha nang c6 mbi quan hé thay lec truc tlep va nguoc lai, cac
tang nudc ngam trong tung nhom c6 thé c¢é quan hé thiy luc v6i nhau. Két qua tinh toan bang
phuong phap théng k& Mann Whitney (phép thir khéng tham sé cho phép so sanh cac chudi
doc lap c6 kich thudc khéc nhau ma khong can bét ky gia thiét so by nao) trén chudi sb ligu
vé ham lugng dong vi *°0 trung binh ciia nuéc trong cac TCN cho thiy nuéc ngam tang qp,-3
khong quan hé thuy lyc voi nude trong tang nudc ngdm gp; ngay bén dudi do gid tri trung
binh §'®0 trong nudc hai ting chira ndy khéac nhau rd rét (gia tri chuan héa Z 13 2,10 16n hon
gié tri giGi han 1,96 tai 0=0,05) trong khi cac cap TCN lién tiép nhu qps va qpz.s, qpiva ny%,
n2% va nat, na! va ni® cé gié tri chuan héa nho hon gia trj giGi han.

Dé xac dinh hudng va toc d6 van dong cia nudc trong cac tang Pliocen trén va Pliocen
duéi bang k¥ thuat ddng vi, can thiét phai xac dinh tudi va phan bé tudi ciia nudc ngam.

Tudi cua nuéc ngadm duogc tinh theo cong thuc:

. T 1 Ao
"2 A



Trong d6 A 1a ham lugng **C trong mau va duoc xac dinh truc tiép bang cach do hoat do *C.
Hoat do ban dau Ag duoc tinh toan dya trén gia tri ham lwong **C cua cacbon vé co hoa tan
(TIDC) c6 trong mau va md hinh hoa tron dong vi trong diéu kién trao ddi ddng vi hoan toan
véi khi CO, trong dét ddi vai hé thdng kin do Gonfiantini dé xuat (mé hinh Gonfiantini) ¢3!,
Theo md hinh nay, Ay dugc xac dinh bang cong thirc:

(6 —&¢) e
(6G —8c+¢e)’ (1 * 1000) 100 (PMC)

Véi § 1a ham lwong **C cia TIDC (chu yéu ¢ dang HCOy); 8¢ (= 0) Ia gid tri *°C cua thanh
phan cacbonat c6 trong dat da tang chira; 3¢ (= -25%o) a ham lugng 3C cua khi CO, trong dat
tai thoi diém bo cap; va € la hé s6 phan doan dong vi gitra bicarbonate va khi CO; trong dat.

Ao =

Hé s6 & phu thudc nhiét do cua nude T (d6 Kelvin) va duoc tinh bing cong thac © 8 9100
£ = 9552/T - 24.10 (%o) (Mook va nnk, 1974)

Dé xay dung so do dang tudi nudc ngém nghién ctru nay su dung phuong phap dia
thong ké do G.Matheron (trudng dai hoc Mé québc gia Pari - Phap) phat trién theo y tudng cua
Krige (151 48 noi suy tudi cia nudce trong tang dya trén s6 lieu tudi va do sau ldy mau cua cac
mAu nudc ngam co tir nghién ciu ndy va sb liéu o san tir cac nghién ctru trudce day.

Bo sb liéu dé xay dung so d tudi bang phuong phép dia théng ké (Bang 1) gdom 34 s
ligu tudi va do sau lay mau tang Pliocen trén, 25 so liéu tuoi-do sau tang Pliocen dudi. Phép
ndi suy thuc hién theo cac thong sb 1a tudi nuée ngam va do sau ldy mau, trong d6 tudi nudc
ngam la théng s6 chinh, thong sé do sau dugc dung dé hd tro nang cao do chinh xac noi suy.

Phuong phép ndi suy dia théng ké da dugc s6 hoa thanh phan mém chuyén dung va
thuc hién trén may tinh. Cac budc thuc hién nhu sau: i) Xir ly thong ké s6 liéu dau vao (tudi
va do siu) dé danh gia cac gia trj trung binh sé hoc, trung binh quan phuong, ham mat do
phan phdi chuan bo sb liéu dau vao; ii) Phan tich variogram dé dinh luong tinh 6n dinh/lién
tuc hodc su twong quan khong gian ctia ddi tugng nghién ctu va lya chon loai variogram, mo
hinh variogram; iii) Noi suy cac gia tri tudi nuocC tr bo cac s6 lidu dau vao (tudi, do sau): chon
phuong phap ndi suy Kriging (chi st dung s6 liéu dau vao 1a tudi cua nudc) hodc Co-Kriging
(st dung so liéu tu01 nu6c va thong so phu la d6 sau Iay mau) dua trén hé s6 hdi quy, hé sb
tuong quan cua sb liéu vai gia tri noi suy, cac sai sé chuan (SE) va sai sé chuan du doan (SE
Prediction); iv) Xay dung ban d6 phan bé tudi dya trén cac s6 liu dau vao va gia tri noi suy.

Bang 1: S6 liéu sir dung xay dung ban do tudi céc tang Pliocen

Tang Pliocen trén (n,%)
Méu X Y Tudi | Posiu | Mau X Y Tudi | DO séu
V8 | 659575 | 1180289 | 15900 200 | Q204040 | 529494 | 1155400 | 15100 285
VO | 652608 | 1168129 | 17900 195 | Q02704Z | 585566 | 1206379 | 17800 335
V10 | 654734 | 1149963 | 19800 215 | Q02204T | 630917 | 1179593 | 16100 151

V11 | 653959 | 1156226 | 21000 212 | Q808010 | 664675 | 1193759 6500 33
V31 | 684568 | 1193693 | 15900 100 | Q22104Z | 618340 | 1250385 3312 150
V46 | 657952 | 1190117 2900 55 | Q040040 | 715412 | 1189425 0 31
V48 | 657353 | 1199506 | 13500 168 | Q223040 | 675879 | 1272485 0 11
V70 | 507649 | 1016758 | 39000 175 | Q22404T | 676610 | 1228819 350 65
V85 | 650286 | 1212088 | 17200 220 | Q714040 | 720423 | 1193674 0 30

V132 | 617169 | 1149719 | 22400 250 | Q011040 | 676572 | 1201297 | 10700 175
V137 | 662513 | 1212724 6300 118 | Q02204Z | 630917 | 1179593 | 16100 205
V153 | 532840 | 1052841 | 25600 200 | Q206030 | 571842 | 1137282 | 29300 268
V157 | 534361 | 1121353 | 13400 236 | Q32604T | 667327 | 1159843 7100 206




V159 | 566441 | 1116878 | 12400 220 | Q19904Z | 499584 | 968467 36600

321

QL7704T | 523019 | 1020718 | 24400 | 231 | Q597N22 | 578632 | 1027670 | 18500 | 250
Q59804T | 603786 | 1058497 | 18100 | 239 | Q217030 | 663811 | 1065470 | 24000 | 230
Q40104T | 516435 | 1100097 | 25400 | 211 | Q604050 | 655661 | 1172842 | 12900 | 194
Tang Pliocen duéi (n,Y)

V51 | 641982 | 1098099 | 36500 | 390 | Q023047 | 648156 | 1219676 o] 115

V87 | 648221 | 1143983 | 17900 | 290 | Q220050 | 607681 | 1282516 | 5400 | 158
V127 | 550667 | 1022298 | 29900 | 287 | Q222040 | 604747 | 1245793 | 22300 | 205
V133 | 603622 | 1188382 | 15500 | 247 | Q606060 | 576846 | 1157154 | 24000 | 320
V139 | 685154 | 1126213 | 34400 | 330 | Q02704Z | 585617 | 1204227 | 18600 | 260
V140 | 672455 | 1152021 | 17900 | 338 | Q022050 | 630917 | 1179593 | 19600 | 268
V142 | 556261 | 1145009 | 26000 | 305 | Q20904T | 588123 | 1112811 | 44900 | 310
V160 | 565374 | 1114948 | 27400 | 295 | Q21104Z | 562633 | 1070141 | 34400 | 346
Q17704Z | 523019 | 1020718 | 30800 | 274 | Q32604Z | 667327 | 1159843 | 7900 | 303
Q59704T | 580241 | 1027368 | 24600 | 280 | Q214040 | 617291 | 1118127 | 13200 | 366
Q598047 | 603786 | 1058497 | 39000 | 367 | Q217040 | 663811 | 1065470 | 26100 | 352
Q401047 | 516435 | 1100097 | 27700 | 275 | Q604060 | 655661 | 1172842 | 13200 | 296

Q206030 | 571842 | 1137282 | 22400 268

Véi bo s6 lieu thuc nghiém nhu trén, dung phuong phap dia théng ke, chon phuong
phap Co-Kriging ndi suy tudi cua nu¢c ngam st dung thong so bo trg la d6 sau lay mau da
xay dung duoc ban do dang tuo1 nuéc ngam tang Pliocen trén (Hinh 7) va Pliocen du’O’I (Hinh

8) khu vuc DBNB dua trén sb liéu tudi noi suy c6 do tin Cay cao (he SO tuong quan r ~1)

1500 5000 8500 12000 15500 [9000 22500 26000 30000 33000 37000

1500 3000 8500 12000 15500 19000 22500 26000 30000 33000 37000

Hinh 7: So d0 dang tudi **C ting n,” va Hinh 8: So do dang tudi **C ting n," va

hudng van dong cua nudce hudng van dong cua nudce

Béan d6 Hinh 7 va két qua tinh toan cho thay, nudc trong tang Pliocen trén van dong
theo hudng dong bic-tay nam voi téc do khoang 8,0 cm/nam va thoat ra bién ¢ khu vuc ban
dao Ca Mau. TCN nay c6 mién b cap la khu vyc thudc cac tinh Pong Nai, Binh Duong, Tay
Ninh. S6 ligu phan tich triti va *C thu dugc (Bang 2) cho thay tai khu vuc nay nudc ngam co

tudi hién dai, ham lugng triti cao, gan bang ham lugng triti trong nuwdc mua (1,8 TU).




Bang 2: Ham luong triti va tudi nuéc ngam tang Pliocen trén & khu vuc Dong Nam bo

TT | Giéngkhoan | Tang | *H(T.U) | Sais6°H | ™C(pmC) | Tudi (nim)
1 Q223040 n,* 1,56 0,21 108,1 Hién dai
2 Q22404T n,’ 0,38 0,21 96,0 Hién dali
3 Q714040 n,* 0,63 0,37 107,0 Hién dai
4 Q040040 Ny’ 0,74 0,32 107,0 Hién dai

Tuong ty, nuGc ngam tang Pliocen dudi van dong cha yéu theo huéng bic-nam (Hinh
8) vai toc do van dong khoang 4,6 cm/nam va thoét ra bién ¢ khu vuc tir Bén Tre toi Bac
Liéu, Séc Trang. Nguoc véi hudng van dong, tudi cua nudce tré dan va tudi nuéc ngam khu
vuc c4c tinh Binh Duong, Tay Ninh va Binh Phudéc chi khoang 1000 nam (Bang 1) cho thay
mién bd cap chinh cta tAng ndy nam ngoai 14nh tho Viét Nam va c6 thé bén dat Campuchia.

3. KET LUAN

Két qua nghién ctru cho thdy nuéc ngam céc tang Pliocen & DBNB ¢ ngudn goc tir
nuoc khi quyén duoc hinh thanh trong nhimg giai doan khac nhau; nudéc ngam man trong cac
tang chua nay la do hoa tron gilra nu¢c ngam nhat va nudc man c6 nguon géc bién. Tang
Pliocen trén co mién bd cap thudc cac tinh mién Péng Nam bo; tang Pliocen dudi c6 mién b
cap bén ngoai lanh thd Viét Nam va, do c6 quan hé thuy luc vai ting Pliocen trén, tang chira
nuéc ndy nhiéu kha nang con dugc bé) cap tir nudc mua théng qua tang Pliocen trén & khu vuc
bong Nam bg.

Do tinh khong bién gidi cua ngudn nudc, dé hiéu biét tot hon vé hé théng nuéc ngém
DBBNB can thiét phai mo rong khu vuc nghién ciru sang ca mot s6 khu vuc thuge 1&nh tho
Campuchia thong qua c&c du an hop tac nghién cuu phit hgp )
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STUDY GROUNDWATER DYNAMICS BY THE ISOTOPE HYDROLOGICAL
TECHNIQUES FOR WATER RESOURCES MANAGEMENT IN THE NAMBO PLAIN
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Abstract. The movement direction and the velocity of water in aquifer are important parameters in
groundwater research. Along with the groundwater’s origin, these parameters help to assess the
aquifer’s recharged ability.

In the existing aquifers in the Nambo Plain, due to the good quality and relatively large groundwater
reserves, the Pliocene aquifers are being exploited increasingly while the knowledge on them is still
limited such as the aquifer dynamics. In this study, isotope hydrological techniques were used to
determine the movement velocity and movement direction of water in Pliocene aquifers as well as the
groundwater origin and their recharged ability. The water stable isotopes (*H, *0) were used to define
the origin of groundwater and natural radioactive isotopes (tritium and radiocarbon) were used to
determine the age of water for assessing velocity and movement direction of water in aquifers.

The obtained results show that the water in the Upper Pliocene aquifer (n,?) move in the northeast -
southwest direction with the velocity of about 8.0 cm/year while the Lower Pliocene (n,') water moves
in the north-south direction with the speed 4.6 cm/year. In terms of recharged ability, the isotopic data
show that the Upper Pliocene aquifer is recharged directly by recent rainwater and recharge zone is
identified in the Dong Nambo region while the Lower Pliocene aquifer is also recharged by recent
water through the above Upper Pliocene aquifer at the Dong Nambo region and by rainwater at region
outside of Vietnam.

Keywords: Groundwater Aquifer, Isotope Hydrological Techniques, ?H, 0, Tritium, **C, **C.



