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Tém tit: Nghién ciru thanh phan dong vi (TPDV) 8D va 820 trong nudc mua 1a mot viée
rat quan trong dé phuc vu cho viéc nghién ctru nude dudi dat trong mot khu vue. Trong
nghién ciru nay trinh bay két qua phan tich TPDV 8D va §'%0 trong nudc mua tai 6 tram
khi twong trén luu vyc song Dong Nai (LVSDN) nham xay dung duong nudc khi tugng
(PNKT) dia phuong, danh gia “Hiéu ing luong mua” va “Hiéu tmg cao d6” cuia thanh phan
dong vi 80 trong nuwdc mua, trén LVSDN. Két qua nghién ciru cho thiy: DNKT dia phuong
trén LVSDN tun theo mé hinh 8D =7,585"°0+9,67; (R2=0,91) va c6 hé sb goc, gia tri
d-ex déu thip hon DNKT toan cau (GMWL), nhung pht hop véi cac DNKT dia phuong
trong khu vuc, nhu: Tp.HCM, Pong bang Nam B va BangKok; TPPV 0 trong nudc mua
nghéo di khi lwgng mua ting 1én. Trong cting khu vue, quan hé giita gia tri §0 va p (lwong
mua) 1a: -0,0109%o, 40 ddc 1a -4,43%o d6i v6i tram Tri An -0,0107%o, 46 doc 1a -4,33%o ddi
v6i tram Long Khanh; TPBV 18O trong nudc mua cling giam dan theo d9 cao, twong tng 1a
-0,16 %0/100 m d6 cao d6i VO'l 3'80. Nhu vay, cac yéu t6 khi hau va dia Iy dong vai tro quan
trong tao nén sy khac bi¢t vé TPDV 8D va 820 trong nudc mua.

Tir khoa: Duong nude khi tuong dia phuong; Hiéu ing d6 cao; Hi¢u tng lugng mua; Thanh
phan dong vi 8D (Hydro-2); Thanh phan dong vi 8'%0 (Oxy-18).

1. Mé dau

Podng vi mdi truong duge sir dung thudng xuyén trong nghién ctru dia hoa va dia chét
thity van. Pong vi oxy va hydro ctia nude duoc sir dung rong rii lam chat danh dau dé nghién
clru cac qua trinh dja chét thity vin nhu: nude mua, bd cip nudc dudi dit (NDD), twong tac
NDP - nudc mit va thity van luu vue [1-3]. Nude mua 1a mot trong cac ngudn bd cap cho
NDB, do d6 can phai nghién ciru vé thanh phan dong vi (TPDV) 8D va 680 cua nudc mua,
trude khi duge bd cép cho NDD. Cac qua trinh tu nhién giy ra sy bién doi TPDV °H va
8180 ctia nude mua 1a: (i) nhiét d6 ngung tu gy mua; (i) nwéc mua cta khdi 4m khong khi
khi chuyén pha [4]. Do d6, TPDV &°H va 880 trong cac ngudn nudc ty nhién s& thay do6i
trong sudt qua trinh tir khi gay am dén khi gdy mua [5, 6]. Trong quéa trinh chuyén hoi 4m tir
dai duong vao luc dia, d6 4m cua khi quyén sé ting cuong sy ngung tu cac phan tir c6 TPDV
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nang va gy mua, khién cho phan hoi 4m con lai ngay cang can ki¢t TPDV néng. Sy ngung-
mua ngung ty tuan ty nhu vay xay ra khi cac kh01 khong khi di chuyen tir bién vao dét lién
va 6 nhirng khu vire 6 dg cao, nhiét do khi quyén thip d& ngung tu 4m giy mua [6]. Nhu
vay, trén bé mat dai duong, hoi 4m c6 TPPV ning bi suy giam hon khi so véi nudce dai
duong. TPPV &H va §*0 trong nudc mua cung bi chi phdi bai cac yeu t6 khi hau cling nhu
dia 1y nhu dd néu & trén nén mirc do thay ddi cua ching c6 quan hé tuyén tinh va trén pham
vi toan cau, mbi trong quan nay duoc goi 1a dudng nude khi tuong toan cau (GMWL: Global
Meteoric Water Line) hay duong nuéc khi twong Craig vi Craig 1a nguoi dau tién tim ra mdi
quan hé ndy va cong bd vao nim 1961, theo phuong trinh sau: D= 8520 +10 [7]. Pai
lugng 8D - 8580 duoc goi 1a gia tri deuteri du (hay d-excess, ky hiéu 1a d-ex), gia tri d-ex
cia GMWL 1a 10 [7].

DBudng nude khi tuong dia phuong (LMWL Local Meteoric Water Line) bao gém mot
tap hop con cua (GMWL) vamoé ta moi quan hé gitra cac gia tri 52H va 680 trong nuGc mua
& mot khu vuc cu thé. Méi quan hé nay duoc kiém soat boi ca su phan doan dong vi dong
hoc va can bang trong qué trinh bay hoi va ngung tu nudc sau d6 dé tao thanh luong mua
[8].

“Hiéu tng luong mua” c¢6 thé dugc quan st thiy trong nhimg trin mua nhe hodc nhimng
tran mua 16n. Trong ca hai trudng hop, nudc mua bay hoi trong qué trinh roi xudng mat dat
khi khong khi c6 do 4m tuwong dbi thap. Trong nhirg con mua 16n kéo dai, khong khi c6 thé
tré nén bio hoa hon, 1am giam luong méat mat do bay hoi, kéo theo viéc 1am giau dong vi
ning trong nudc mua it hon. “Hiéu tmg lugng mua” cho thiy nudc mua thu duoc trong cac
tran mua nho giau dong vi ning hon trong nudc mua thu dugce trong cac trén mua 16n.

Nguoi ta thuong quan sat thiy rang cac dong vi 20 va °H trong nuoc mua giam dan khi
d6 cao tang 1én [9]. Hién tuong nay duogc goi 13 “Hiéu tng do cao” va chi yéu 1a do khéi
khong khi ngudi di khi ching bay 1én trén nui, kem theo sy thoat ra cua luong hoi am du thira
[10, 11]. “Hiéu trng d cao” rat quan trong vi ching cho phép cac img dung hiru ich trong
thity van dong vi nhu: xac dinh bo cip cho NDD [11, 12]), ¢6 khi hau [13], ¢6 sinh hoc [14],
tinh xé4c thyc cta thyc pham [15], ...

Muc dich ctia nghién ctru nay nham xay dung DNKT dia phuong cho LVSDN va danh
gia anh huong cia luong mua va cao do dén TPPV B0 dé 1am co so xac dinh luong bo cap
nudc mua cho cac tang chira NDD trén LVSPN.

2. Phuwong phap nghién ciru

2.1. Khu vuc nghién ciru

a) Luu vuc song Dong Nai: Hé thong song Dong Nai la mot trong ba h¢ thong song 16n
nhit ciia Viét Nam (sau hé théng song Hong va hé thong song Mé Kong), nd bao gdm: dong
soéng chinh Dong Nai va 4 dong song phu la: sbng La Nga, séng Bé, song Sai Gon va sbng
Vam C6. LVSPN nam & mién Péng Nam B6 cta Viét Nam véi tong dién tich luu vuc
vao khoang 13.822 km?. Chiéu dai dong chinh song Dong Nai 1a 628 km, bit ngudn tir cao
nguyén Lang Biang chay qua cac tinh Lam Pong, Pak Nong, Pong Nai va Tp. HCM chay
ra bién thong qua ctra Soai Rap (Hinh 1) [16].

Cao nguyén Lang Biang (con goicao nguyén Lam Vién, cao nguyén Da Lat)
[18] thudc Tay Nguyén, nim & thuong nguén LVSPN, voéi do cao trung binh khoang
1.500 m so v&i myc nude bién. Phia nam cao nguyén co thanh phd Pa Lat. Phia dong va
dong nam doc xudng thung ling s6ng Da Nhim, tdy nam ha xudng cao nguyén Di Linh. Cao
d6 dia hinh tiép tuc duoc ha xudng dén Bao Loc (khoang 800 m), Long Khanh (gan 200 m)
va Bién Hoa (khoang 30 m) so voi muc nude bién trung binh.


https://vi.wikipedia.org/wiki/T%C3%A2y_Nguy%C3%AAn
https://vi.wikipedia.org/wiki/%C4%90%C3%A0_L%E1%BA%A1t
https://vi.wikipedia.org/wiki/S%C3%B4ng_%C4%90a_Nhim
https://vi.wikipedia.org/wiki/Cao_nguy%C3%AAn_Di_Linh
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Hinh 1. Ban d6 khu vuc nghién ciu - Luu vic dong séng Dong Nai [17].
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Caa song nohién ciu

Hinh 2. Vi tri lay mau nuéc mua trén luu vue séng Dong Nai.

Trong nghién ciu ndy, mau nudc mua da duoc thu thap tir thang 9 nam 2023 dén thang
8 nam 2024, v6i tudn suit 02 mﬁu/théng, tai 05 tram khi tugng (Bién Hoa, Tri An, Long
Khanh, Bao Loc, Lién Khuong va Pa Lat, doc theo tuyén tir thanh phd Bién Hoa (30 m so
véi mit nuée bién) 1én dén thanh phd Da Lat (1500 m so voi muc nude bién) trén LVSDN.
Vi tri toa d6 va cao d6 cua tirng tram khi tuong duoc trinh bay trong Hinh 2 va Bang 1.

Bang 1. Vi tri va cao d6 cac tram khi tuong sir dung thu thap mau nudc mua.

N . Toa do Cao do
TT Tén Tram Pia danh Y X (m)
1 Bién Hoa Long Thanh, D(‘A)ng Nai 1201589,88 701673,26 30
2 Tri An Vinh Ctru, Dong Nai 1228328,24 715023,34 50
3 Long Khanh Tp. Long Khanh, Pong Nai 1209510,67 744090,29 160
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. . Toa dd Cao do
TT Tén Tram Dia danh Y X (m)
4 Bao Ldc TP Béao Loc, Lam Déng 1276462,25 807251,77 852
5 Lién Khuong buc Trong, Lam Dong 1301128,95 868840,41 949
6 Pa Lat Tp. Pa Lat, Lam Pong 1323369,79 875842,02 1512
b) Pic diém khi hau

LVSDN nam trong vung nhiét déi - gié mua, khi hau trong ndm c6 hai mua rd rét, mia
mua va mua kho. Mua mua thuong dién ra tir thang 5 dén thang 11 va mua kho tir thang 12
dén thang 4 nim sau. Trong mua mua chiu anh huéng cua gié mua TAy Nam tir vinh Thai
Lan thdi sang. Vao mua kho chiu 4nh huéng cia gié mua Dong Béc tir bién Pong dua vao.
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Hinh 3. Nhiét d6 va luong mua trung binh thang trong thoi gian nghién ctru; a) Tram khi tuong Bién
Hoa; b) Tram khi tugng Tri An; ¢) Tram khi twong Long Khanh; d) Tram khi tugng Bao Loc; ¢) Tram
khi twong Lién Khuong; f) Tram khi twong Pa Lat.

Hinh 3 trinh bay su thay ddi cua nhiét 6 va lugng mua trung binh thang tai cac tram khi
tugng trén LVSDN trong thoi gian nghién ciru. Nhiét d6 trung binh nim cao nhét tai tram
khi twong Bién Hoa (28,9°C) va thip nhét tai Tram khi twong Pa Lat (19,3°C). Nhiét d6 trung
thang cao nhat1a 31,1°C (thang 4/2024, tai Tram khi twong Bién Hoa) va nhiét 4o trung binh
thang thap nhat 1 17.3°C (thang 1/2024, tai tram khi twong Da Lat). Téng luong mua thang
dao dong tir 0,1 mm dén 569,4 mm; Tong luong mua do duoc trong thoi gian nghién ctru (12
thang) cao nhat tai tram khi tuong Bao Ldc 1 2.991,8 mm va thép nhét tai tram khi tuong
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Lién Khuong 1a 1.164 mm. Trén toan LVSDN thi thang 8/2024 1a thang c6 lugng mua cao
nhét, tai cac tram khi twong do dugc tir 182,1 mm dén 569,4 mm va thang 3/2024 14 thang c6
lwrong mua nhé nhat tir 24 mm dén 165,2 mm (hai tram Bién hoa va Long Khanh khéng c6
mua). Thang 01/2024 va thang 02/2024 tat ca cac tram déu khong mua [19].

2.2. Ldy madu

Viéc 14y mau str dung cac dung cu dugce thiét ké theo hudng dan ky thuat caa IAEA [20].
Céc dung cu ndy bao gdm binh chua béng thép khong gi c6 dung tich 20 lit, dat trong binh
cach nhiét hai 16p. Nudc mua duge dan qua mot pheu thu nude bang thép khong gi c6 duong
kinh 20 cm va chay qua dng nhua ndi t6i day binh. Phan khi bén trong binh dugc diy ra ngoai
qua mot 6ng nhya dudng kinh 2 mm va dai khoang 10 m dé tranh sy bay hoi. Cac bd dung
cu nay duoc bd tri tai cac tram khi tuong O vi tri thodng, tranh cac vat can nhu cay cdi hay
tdoa nha, nham dam bao nudc mua roi thang vao binh. Mau nudc mua duge thu hai 1an mbi
thang, vao giita va cudi thang. Sau khi thu thap, mau dugc chuyén vao chai nhya HDPE dung
tich 1.000 ml, day kin bang nap hai 16p va bao quan & 4°C. Cudi cing, miu duoc dua vé
phong thi nghiém dé phan tich TPBV 8D va §'€0.

2.3. Phan tich PPV 6D va 6*80

TPPV §2H va 80 trong cac miu nudc mua duoc phan tich dinh lugng bang thiét bi
quang pho laser IWA-35EP (do hidng Los Gatos Research - LGR san xuat). Qua trinh phan
tich dugc thuc hién tai Phong thi nghiém Thuy van déng vi, thudc Trung tam Ung dung k¥
thuat hat nhan trong cong nghiép (CANTI).

TPDBV 8D va 80 trong cac mau nudc duoc dinh nghia la:

(/0) sample VSMOW %1000 (1)

VSMOW

Trong d6 R 1a ty s6 ndng do tinh theo mole cua cac ddng vi nang (D hoic 18O) S0 Vo1
noéng d6 dong vi nhe (H hoic **0) trong mau phan tich (sample) va trong mau chuan
VSMOW (Vienna Standard of Mean Ocean Water) 1a miu nudc bién trung binh do Phong
Thily vin ddng vi cia Co quan ning lugng nguyén tir Quéc té (IAEA), ¢6 try sé lai Vienna
cung cap. Pong vi D va 80 trong nuéc duoc trinh bay dudi dang 5D va 5'%0. Po chinh xéac
ctia phép dinh luong 880 va 5D trén thiét bi khdi pho Laser lan luot 12 0,1 va 2,0%o.

Gia tri deuteri du (d-ex) dugc tinh theo cong thirc sau [7]:

d—ex =8D-8x5"0 2)

Phép dinh lugng 8D va 3*80 trong mau nudc cia thiét bi quang phd laser IWA duya vao
su phu thudc giita cuong d6 chum tia laser khi di qua budng chira mau (cavity) 1a hoi nudc
va ty 1é ham lugng ddng vi (R) ctia hydro, oxy trong mau do D va ‘80 hap thu anh sang laser
[21].

Quy trinh phan tich TPDV 8D va 80 ctia cic mau nudc, duge Phong thi nghiém cia
CANTI thiét 14ap theo huéng dan cta hing cung cép thiét bi (LGR) va IAEA. Pé dam bao do
tin cdy ctia phép phan tich, Phong thi nghiém Thily van dong vi cia CANTI thudng xuyén
tham gia phan tich so sanh lién phong v&i cac phong thi nghiém trong nudc.

3. Két qua va thio luin

3.1. Két qud phan tich TPPV 6D va 5180 trong mdu nudc muwa

S liéu vé luong mua va TPPV 8D va 80 trong cac miu nudc mua, tai cic tram khi
tuong trén LVSDN duoc trinh bay trong Bang 2. Gia tri (d-ex) trong nudc mua dugc tinh
theo cong thirc (2) va dugc trinh bay trong Bang 3.
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Bing 2. Luong mua va két qua phan tich TPDV &2H va 5180 ciia c4c mau nude mura tai cAc tram khi twong trén
LVSDN.

Tram khi twgng Bién Hoa Tram khi twong Tri An Tram khi twgng Long Khanh Tram khi twgng Bao Lc Tram khi twgy
T Théng Nh;ét Lr:::g 580 8D N;;ét L':l;v:g 580 8D N;;ét Lr:':l.r:g 50 D N;;ét L“l:g:g 80 D l\:gét Luong
”('3’ mm, (o) (o) ”(':’ mm, (o) (%o) U(';’ mm, (%0) (%0) o(':’ mm’ %)  (%o) o(':’ mua, mm

1 Thang9/2023 279 3126 943 -6591 271 4356 959 647 277 3548 959 6471 228 5111 -891 -6355 215 162,6

2 Thang10/2023 27,7 2552 -725 47,72 272 3840 -699 -4514 277 303,0 699 -4514 230 4418 963 -6933 216 1047

3 Thang 11/2023 28,0 707 367 -2184 272 927 513 -3203 280 48,7 513 -3203 227 146,7 -838 5426 216 432

4 Thang 12/2023 284 6,0 213 -1531 275 95 278 132 222 2652 526 -2468 218 199

5  Thang1/2024 281 271 263 01 22,22 08 20,7

6  Thang2/2024 28,9 28,0 273 2315 7 210

7  Thang3/2024 298 29,0 283 2425 1652 -247 -7,78 218 240

8  Thang4/2024 311 304 10 297 2529 1750 -391 -16,08 236 29,2

9  Thang5/2024 304 4056 -470 -2549 298 2038 -445 -2767 292 260,3 -445 2767 2506 2576 560 -3397 246 178,7

10  Théng6/2024 293 2092 -597 -3809 282 2771 862 5985 276 2383 -862 -5985 2420 2410 -889 5515 232 149,1
11 Théng7/2024 282 2238 -7,71 -5487 272 2460 862 5886 264 396,4 -862 -5886 2285 5694 -886 -6031 223 1821
12 Théng 82024 289 3326 -656 -4390 282 2192 -791 5476 276 354,6 -791  -5476 2404 2103 -738 -4258 229 2705

Trung binh 2889 1816 593 -39,14 2807 189 -7,33 49 27,80 1.969 -7,329 -49 2348 2992 693 428 222 1164

Bang 3. TPDV 82H va 580 trong nudc mua va mic d-€X ciia cA&c mau nudc mua thu duoc tai cac tram
khi tugng trong LVSDN.

o Tram Bién Hoa Tram Tri An Tram Long Khinh Tram Bao Lac Tram Lién Kheong Tram Pa Lat
TT Ngayliymin 5150 &D D-du 310 8D Dde 390 3D D-du 310 &D D-du 310 D D-du 310 D D-dw
(%60} (%0) (%0) (%) (%0) (%0) (%a) (%0) (%0) (%60} (%0) (%0) (%) (%0) (%0) (%0) (%0) (%0)

1 30-Sep-23 943 6591 951  -1197 8500 1066 959 6471 1199 891 6355 773  -1176 8734 674 1259 7577 2495

2 15-Oct-23 828 5705 916  -1026 7179 1032 699 4514 1080 897 6469 707 733 506 804 1288 7905 2396

3 30-Oct-23 622 3838 1139 -1088 -7470 1235 41020 7397 835 887 6145 951  -868 4466 2478

4 15-Nov-23 496 3077 891 524 2965 1231 550 3355 1047 876 5949 1062 774 5346 849 816 4894 1632

5 30-Nov-23 239 1292 617 320 1570 990 475 3052 749 799 4903 1488 652 3950 1268 795 3885 2473

6 15-Dec-23 213 -1531 173 440 3012 510 581 2948 1697 839 6017 693

7 29-Dec-23 074 940 349 472 1988 1788 806 4026 2421

8 15-Jan-24

9 31-Jan-24

10 15-Feb-24

11 29-Feb-24

12 15-Mar-24 173 -L18 1268

13 29-Mar-24 321 1439 1127 502 3088 927

14 15-Apr-24 768 3978 2165

15 02-May-24 076 413 -195 391 -1608 1522 395 2019 1142 526 2056 2153

16 15May-24 367 -1856 1077 393 2248 895 382 2010 1042 320 1400 1232 528 1964 2257

17 30-May-24 573 3243 1345 776 4274 1931 496 3286 684 7,30 47,85 1128 567 3436 1099  -801 4130 2282

18 15-Jun-24 431 2427 1018 687 3636 1864 -840 5736 988 642 3578 1556 700 4528 1072 918 5461 1885

19 01-Jul-24 764 5192 920 868 4871 2071 883 6234 830  -1135 7452 1630 858 5830 1033  -1020 -60,12 2152

20 16-Tul-24 912 6616 683  -1112 6251 2642 921 6155 1209 -1088 7955 751  -10,70 8174 3836  -1340 8461 2261

21 31-Jul-24 630 4359 683 657 3927 1332 802 5617 801 683 4107 1357 688 4574 926  -846 3975 2792

22 15-Avg24 628 4256 768 667 3872 1462 733 5071 791 737 42290 1671 932 6752 701 763 4367 1740

23 28-Aug24 684 4523 946 9585 5836 2043 849 5880 9,10 7,39 4286 1629 862 6324 570 989 5124 27.88

24 158ep24 1072 7037 1537 1103 6949 1878 879 5945 1091 1314 8775 1738 971 6341 1429 1240 7548 2375
Trung binh 627 41,03 911 716 4428 1296 729 4238 S18 868 5397 1548 808 5482 985 973 5364 2422

3.2. DNKT dia phwrong trén LVSDN

Két qua phan tich TPDV 8D va §'%0 trong nudc mua trén LVSPN, gia trj 8D dao dong
tir -87,8 +0,7%o dén -0,8 +0,9%o, trung binh 1a -47,9 +0,7%o va gia tri 8 O dao dong tir -
13,40 £0,06%0 dén -1,29 +0,09%o, trung binh 14 -7,68 +0,11%.. Tir két qua phan tich trinh
bay trong Bang 2, chiing t6i sir dung phuong phap binh phuong ti thiéu c6 trong sé theo
lvong mua (PWLSR) Catherine E. Hughes va Jagoda Crawford dé xuat [22] dé xay dung
DNKT dia phuong cho tirng tram khi tugng (TKT) va cho LVSBN, thu dugc cac gia tri nhu
sau:

Tai TKT Bién Hoa: Gia tri 8D ctia nudc mua dao dong tir -65,9 £+ 1,1%o dén -15,3 +
0,8%o, trung binh 13 -39,1 + 0,7%o va gia tri 60 dao dong tir -9,43 + 0,18%o dén -2,13 *
0,15%o, trung binh 1a -5,93 + 0,12%.. Gia tri d-ex dao dong tir 6,8 +0,7%o dén 12,1 £0,7%o,
trung binh 1a9,2 + 1,1%o. DPNKT dia phuong Bién Hoa la 8D = 8,385%0 + 12,15; R? = 0,99.

Tai TKT Tri An: Gia tri 8D cua nudc mua dao dong tur -85,1 + 1,2%e0 dén 4,1 + 0,7%o,
trung binh 12 -39,9 + 0,7%o va 3'%0 gia tri dao dong tir -11,97 + 0,14%o dén 0,76 + 0,13%o,
trung binh 1a -6,44 £ 0,12%o. Gia tri d-ex dao dong tir 10,7 + 1,6%o dén 19,9 + 0,6%o, trung
binh 12 15,1 + 0.9%o. PNKT dia phuong Tri An la 8D = 8,628'80 + 20,21; R? = 0,97.
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Tai TKT Long Khanh: Gia tri D ctia nuéc mua dao dong tur -64,7 + 1,5%o dén -28,0 +
0,3%o, trung binh 1a -49,0 + 1,7%o va 8*%0 gia tri dao dong tir -9,59 + 0,22%o dén -4,45 *+
0,04%o, trung binh 1a -7,33 * 0,13%o. Gia tri d-ex dao dong tir 7,9 + 0,5%o dén 12,0 + 2,3%o,
trung binh 12 9,6 + 1,5%o. DPNKT dia phuong Long Khanh 1a 8D = 7,448'0 + 5,45; R? =
0,99.

Tai TKT Bao Loc: Gia tri 8D cua nude mua dao dong tir -69,3 + 0,5%o dén -7,8 + 0,6%o,
trung binh 1a -42,8 + 0,5%o va 80 gia tri dao dong tir -9,63 + 0,16%0 dén -2,47 + 0,07%o,
trung binh 12 -6,93 + 0,01%.. Gi4 tri d-ex dao dong tir 7,7 * 2,0%0 dén 17,4 + 1,1%o, trung
binh 1a 12,7 + 0,9%o. PNKT dia phuong Bao Loc 1a 8D = 8,865'%0 +18,16; R? = 0,98.

Tai TKT Lién Khuong: Gia tri 6D ctia nudc mua dao dong tir -87,3 £ 0,1%e0 dén -20,2
+ 0,9%o, trung binh 14 -50,6 + 0,7%o va 820 gia tri dao dong tir -11,76 +0,25%0 dén -3,95 +
0,18%o, trung binh 1a -7,44 + 0,01%o.. Gia tri d-ex dao dong tir 6,4 + 1,1%. dén 11,7 + 0,6%o,
trung binh 1a 8,8 +1,3%.. DPNKT dia phuong Lién Khuong 1a 8D = 8,798'0 + 14,8; R? =
1,0.

Tai TKT ba Lat: Gid tri 6D cua nudc mua dao dong tir -76,9 + 1,7%o dén -30,2 + 1,1%o,
trung binh 1a -50,1 + 1,0%0 va 8*%0 gia tri dao dong tir -12,64 + 0,26%o dén -6,47 % 0,17%o,
trung binh la -9,11 £ 0,15%.. Gia tri d-ex dao dong tir 20,2 + 0,8%o dén 25,3 + 0,5%o, trung
binh 14 22,9 + 1,6%o. PNKT dia phuong Pa Lat 1a 8D = 7,53580 + 18,63; R? = 0,99.

Céc gia tri deuteri du (d-ex) trung binh hang niam trong nuéc mua thap hon 10%o la
ngudn hoi nude tir dai duong [8]. Gid tri d-ex cao hon 10%o chting t6 ngudn do am gay mua
duoc bd sung tr hoi nude trong khu vuc [23]. Nhu vay, nudc mua tai cic tram khi tuong
Bién Hoa, Long Khanh va Lién Khuong c6 gia tri d-ex thap hon 10%o nén nudc mua cd
nguén am tir dai duong 1a chu yéu. Tai cac TKT Tri An, Bao Loc va Da Lat c6 gia tri d-ex
16n hon 10%o nén trong nudc mura ngoai ngudn am cua dai duong con co bd sung mot ngudn
am khac trong khu vuce nhu hoi nuéce: ao, hd, song ngoi va tham thuc vat trong khu vuc, dac
biét 1a nudc mua tai Pa Lat. Riéng tai TKT Tri An, mic du nam trong ving Bién Hoa va
Long Khanh nhung c6 gia tri d-ex 16n hon 10%o 1a do TKT ndy nam canh hd Tri An la mot
hd nhan tao kha 16n véi dién tich mat hd 1én dén 300 km?, nén c6 bd sung mot ngudn am tir
mit hd cho nude mua trong khu vuc dan dén gia tri d-ex cao hon tram Bién hoa va Long
Khanh.

Két qua phan tich TPDV 8D va 880 trén toan LVSPN, gié tri 8D cta nudc mua dao
dong tir -87,3 + 0,14%o dén 4,1 + 0,7%o, trung binh 14 -45,3 + 0,8%o va gia tri 5'8 O dao dong
tir -12,64 + 0,26%o dén 0,76 + 0,13%o, trung binh 1 -7,22 + 0,12%o. DPNKT dia phuong trén
LVSDBN, nhu trong Hinh 4 va tuan theo mo hinh:

3D =7,588%0 + 9,67; R =0,91 3
Puong nuoc khi tugng dia phuong LVSDN
-14 -12 -10 -8 -6 -4 -2 0
— 10
-10
- y = 7,58x + 9,67 -30
o\\"/
) -50
2=}
-70
-90
' -110
$180 (%o)

Hinh 4. Puong nudce khi tugng trong luu vuc song Dong Nai.
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Céc nghién ctru vé DNKT tai khu vire Tp. HCM, mién tdy Nam bo va Bangkok cua cac
tac gia da nghién ctru trudce day, cu thé nhu sau:

Bao cao tong ket dé tai cap Bo, ma s6: PTCB.13/20/TTHN “Nghién ctru xac dinh tudi,
ngudn goc va b cp cua cac tang chira nudc vung Tay Nam Bg” [24]:

+ Ap dung phuong phap binh phuong tdi thiéu c6 trong sb theo luong mua (PWLSR),
DNKT dia phuong Tp. HCM, tuén theo mé hinh:

8D = 7,323'°0 + 8,73; (R*= 0,90) (4)

+ Ap dung phuong phap binh phuong t6i thiéu co trong s theo lwong mua (PWLSR),

DNKT dia phuong Pong bang Nam bo (PBNB), tuan theo mé hinh:
5D =17,335'%0 + 7,90; (R?=0,93) (5)

DNKT dia phuong & BangKok, Thai Lan (BK MWL), khong khac biét nhiéu so voi

DNKT dia phuong Tp.HCM va tuan theo mé hinh [25]:
8D = 7,595'80 + 6,29; (R?=0,95) (6)

Tur cac phuong trinh DPNKT dia phuong tai Bién Hoa, Tri An, Long Khénh, Bao Ldc,
Lién Khuong va Da Lat va DPNKT trén LVSDN c6 hé ) twong quan tur R?=0,91 dén R?=
1,0 14 kha chit ch&. So sanh véi cac nghién ciru vé DNKT dia phuong clia cac tic gia trén,
tai cac phuong trinh tir (4) dén (6), cho thay:

Hé sb goc cia DNKT tai Long Khanh, TpHCM, DBNB va BangKok c6 gia tri gén
trong duong nhau (trong gioi han sai sO thong ké), trung binh 13 7,39 thap hon gi tri hé s6
goc cia DNKT toan cau 1a 8. Diéu nay 14 do nhiét do khong khi & 04 khu vuc quan tric 1a
kha twong ddng va cao hon so v6i nhiét do & cac viing on d6i. Gia tri d-ex cia DPNKT 04 khu
vuc ndy c6 gia tri d-ex thap hon (trung binh 13 6,81) so véi DPNKT toan cau 14 10.

Heé sb goc cia DNKT tai Bién Hoa, Tri An, Bao Loc, Lién Khuong va Ba Lat c6 gia tri
gan tuong duong nhau, ngoai trir, DNKT tai Da Lat c6 gia tri thip hon mot chit, trung binh
la 8,44, cao hon gia tri hé s6 goc ciia DNKT toan cau la 8. Gia tri d-ex cua DNKT 05 khu
vuc nay déu cao hon (trung binh 13 16,79) so v6i DNKT toan cau 13 10. Piéu nay c6 thé 1a
do hi¢u ung mét can béng dong hoc do nhi¢t do khong khi cao hodc do do am khong khi thép
nén giy ra hiéu tmg bdc hoi trén duong mua roi xuéng mat dat. C6 nghia 1a qua trinh hinh
thanh mua & cac khu vyc nay xay ra trong diéu kién can bang véi hiéu ing bay hoi nho khi
mua. Gia trj d-ex hoi cao hon DPNKT toan cau 1a ddu hiéu cho théy nudc mua dugce hinh
thanh trong cac khu vure ndy c6 su tham gia tir sy bdc hoi nudc gan bé mat dat, tirc 1a bang
cach ngung tu lai lwong mua bdc hoi hodc bdc hoi cua nude mat nhu: song, subi, ao hd va
tham thyc vét trong khu vyc nay [26]. Hé s6 goc cao hon 8 ciing cho thay nhiing hat mua bi
anh hudng dang ké bai su boc hoi [7, 8, 27].

Nhu vy, c6 su khac biét rd rang gitra cac DNKT trén LVSPN ciing nhu d6i voi
Tp.HCM, PBNB va BangKok. Piéu d6 chiing t6 cac yéu t6 khi hau va dia 1y dong mot vai
tro quan trong trong sy khac biét gitra cac DNKT dia phuong. PNKT dia phuong dugc tao
ra rat hiru ich trong viéc danh gia nguén gbc va co ché bo cap nude ngdm ¢ dia phuong. Gia
tri bo cap cho nudc ngam cé thé xac dinh duge bang cach tich hop gi tri lugng mua véi cac
gia tri TPPV 8D va §80.

3.3. Anh huong ciia long muwea dén TPDV ciia niede mira

“Hiéu ung lugng mua”, c6 nghia la ham luong déng Vi nang cua nudc mua véi luong
mua 16n nghéo hon so v&i luong mua nho. Két qua phan tich TPPV trong bang 3 ciing cho
thdy c6 bang ching vé cac gia tri dong vi 2H va 0 nghéo hon véi lugng mua 16n va cac gia
tri nay dugc lam giau khi luong mua thap.

Dic biét, ¢ thé thay rang vao nhiing thang mua kho (tir thang 11 dén thang 4 nim sau)
vé6i luong mua thap, gia tri gia tri dong vi 2H va 0 it 4m hon dang ké so véi nhitng thang
mua mua (tir thang 5 dén thang 10) véi lugng mua 16n hon. Pidu nay duoc thé hién 1o ddi
Véi gia tri ddng vi 20, tai tat ca cac diém quan tric (Hinh 5).
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Hinh 5. Hiéu tng luong cua gia tri dong vi 820 tai cac tram quan tric: a) Tram khi twong Bién Hoa; b)
Tram khi tuong Tri An, ¢) Tram khi twgng Long Khanh; d) Tram khi tuong Bao Loc; e) Tram khi tugng
Lién Khuong; f) Tram khi tuong Pa Lat

“Higu tmg luong mua” cua dong vi 1a hé qua cia qua trinh ngung tu theo Iy thuyét
Raleigh va qué trinh khuyéch tan hoi nudc ra khoi Khi quyén. Méi trong quan cua luong
mua theo gid tri 6 khong phai la duong tuyen tinh: vé nguyén tic, hé sé goc s& doc hon tai
nhitng noi c¢6 do cao cao hon. O d6 cao thap, d6 ddc it hon rd rét 1a su dong gop caa qua trinh
khuyéch tan hoi nudce ra khoi khi quyén [28, 29]. Két qua nghién ciru tai TKT Tri An va Long
Khanh dugc xem 12 cling mot ving khi hau c6 nhiét d, d6 cao gan nhu nhau (Ian luot la:
28,1°C, 50 m va 27,8°C, 160 m) va c6 tong lugng mua trong thoi Ky nghién cuu gan bang
nhau (lan luot |a: 1.868,9 mm va 1.969,4 mm) thi déu co mdi quan hé glua giatri 3'®O vaPpP
(lvong mua) gan gidng nhau lan luot 1a: 0,0109% mm™ va 0,0107%. mm™. Hinh 6 trinh bay
quan hé giira gia tri 3*%0 va p (lwong mua) caa TKT Tri Anva TKT Long Khanh, cu thé nhu
sau: D6 voi TKT Tri An c6 hé sé goc 1a -0,0109%o, d6 déc 12 -4,43%0 va ddi voi TKT Long
Khanh c6 hé s6 goc 1a -0,0107%o, d6 déc 1a -4,33%o.

Méi tuong quan giita “lugng mua” va 8*%0 trong nudc mua tai TKT Tri An (Hinh 6a)
dugc mé ta bang phuong trinh:

5180(%o) = -0,0109 x P(mm) -4,43; (R?>= 0,43) (7)
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Hinh 6. Mdi twong quan giira mua va 820 trong nudc mua: (a) TKT Tri An; (b) TKT Long Khanh.

Moi twong quan giita “lugng mua” va §'80 trong nude mua tai TKT Long Khanh (Hinh
6b) dwoc mo ta bang phuong trinh:
8180(%o) = -0,0107 x P(mm) -4,33; (R?=0,42) (8)
Tuy cac phuong trinh (7) va (8) ¢6 hé sb tuong quan thip (< 0,5), nghia la thanh phan
ddng vi va P c6 tuong quan khong chit ché, nhung chiéu hudng chung 13 thanh phan dong vi
880 déu nghéo di khi lugng mua tang 1én. Tom lai, bt ¢t khi nao xay ra su sai léch lon vé
luong mua so voi binh thudng, thi chung déu c6 tac dong dén dau hiéu dong vi cia nudc
mua.

3.4. Anh huéng ciia d cao dén TPPV ciia mede muea

Két qua tinh toan TPDV 8D va §*%0 trung binh trong cic miu nudc mua theo dd cao
duoc trinh bay trong Bang 3. Tir Bang 3 cho thiy TPPV 80 trong nudc mua tai khu vuc Da
Lat (¢ d6 cao 1.500m so véi mit nude bién trung binh), nghéo hon TPBV 5180 trong nudc
mua tai khu vuc Bién Hoa (¢ d9 cao 30m so véi mat nude bién trung binh), cu thé xem trong
Hinh 7. Nhu vay, cang 1én cao TPDV cang bi nghéo hon so véi ¢ dudi thap, & day c6 ca su
tham gia cua “Hi¢u Gng luc dia”, tuy nhién, trong vung hep tir Bién Hoa 1én Da Lat thi “Higu
g lyc dia” 1a rt nho, co thé coi 1a khong dang ké. Tuong quan giira TPDV 20 theo d6 cao
duogc trinh bay trong Hinh 8.

0.0
-3.0
S
§
S -6.0 \\/'
w
9.0
Pa Lat
-12.0 —0— Bién Hoa
-15.0
Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang
9/23 10/23 11/23 12/23 01/24 02/24 3/24 4/24 5/24 6/24 7/24 8/24

Hinh 7. Gia tri dong vi 180 trong nudc mua tai TKT Bién Hoa va TKT Da Lat.

Béang 3. TPPV 3D va §'%0 trung binh trong cac mau nudc mua theo dé cao.

TT Tram khi twgng Do cao (M) 3180 (%o) 3D (%o)
Pba Lat 1512 -9,11 +0,15 -50,06 £1,02
Lién Khuong 949 -7,44 +0,13 -50,62 £0,74
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TT Tram khi twong Do cao (m) 380 (%) 3D (%o)
3 Bao Loc 832 -6,93 +£0,09 -42,77 £0,47
4 Long Khanh 160 -7,33 £0,13 -49,00 £1,00
5 Tri An 50 -7,33£0,13 -49,00 £1,05
6 Bién Hoa 30 -5,93 £0,12 -39,14 +0,67
0
S 2
<
=
g
g 4
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g 6
2
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-10
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Hinh 8. Méi quan hé giira gia tri dong vi 180 theo d¢ cao.

Trong toan bo giai doan lay mau tir thang 9 nam 2023 dén thang 8 nim 2024, hoi quy
binh phuong nhoé nhét giira gia tri trung binh §'%0 theo d6 cao z (tinh bang m) ta dugc:
6180%0 —(0,0016)z — (6,25); (R*=0,71) (7
M&i quan hé nay gan dat dén twong quan tuyén tinh. R3 rang d¢ cao da anh huong dén
TPPV ciia nudc mua tai LVSDN, khi ting d6 cao 1én 1km thi dong vi '%0 giam di 1,6%o.
Trén toan cau, khi ting d cao 1én 1 km thi TPPV 0 trong nuéc mua giam tir -1,5 dén -
5,0%o/km, trung binh la -2,8%.; mutc trung binh ¢ chéu Au 12 -2,1%o/km [30]. Nhu vay, mirc
giam cua dong vi 8'°0 theo d6 cao tai LVSDN thap hon mirc giam trung binh trén toan cau
cling nhu & chau Au.

4. Két luan

TPDV §2H va 880 clia nuwéc mura tai cac TKT thity vin trong LVSDN da duoc danh gia
dinh luong trong khoang thoi gian tir thang 9/2023 dén hét thang 8/2024. gia tri 5D cia nudc
mua dao dong tur -87,3 + 0,14%o dén 4,1 + 0,7%o, trung binh 1a -45,3 £ 0,8%o va gia tri 50
dao dong tir -12,64 £ 0,26%o dén 0,76 £ 0,13%o, trung binh 1a -7,22 £ 0,12%o, phu thudc vao
mua va do cao khu vuc.

ba xay dung dugc md hinh BDNKT dia phuong tai cac TKT Bién Hoa, Tri An, Long
Khanh, Bdo Ldc, Lién Khuong, Pa Lat va DPNKT dia phuong trén LVSDN. DNKT tai cac
TKT Bién Hoa, Tri An, Long Khénh, Bao Loc, Lién Khuong, Pa Lat c6 h¢ ) tuong quan
R? tir 0,97 dén 1,0 1a kha chat chg; Riéng DNKT dia phuong trén LVSDN c6 hé ) tuong
quan R?= 0,91 va tuan theo mo hinh: 8D = 7,585%80 + 9,67.

Heé s6 goc ciia DNKT tai Long Khanh, TpHCM, DBNB va BangKok c6 gié tri gan gidng
nhau (trung binh 12 7,39) thip hon gia tri hé sb goc cua PNKT toan cau la 8. Gia tri d-ex cua
DNKT 04 khu vyc nay c6 gia tri d-ex thdp hon (trung binh 14 6,81) so véi DNKT toan cau la
10.

Heé s6 goc cia DNKT tai Bién Hoa, Tri An, Bao Loc, Lién Khuong va ba Lat c6 gia tri
gan turong duong nhau, ngoai trir, DNKT tai Da Lat c6 gié tri thip hon mot chut (trung binh
la 8,44), cao hon gia tri hé s6 goc ciia PNKT toan cau 1a 8. Gia tri d-ex cua DNKT cua cac
khu vue nay (trung binh 1a 16,79) déu cao hon so véi DNKT toan cau 1a 10.
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Diéu d6 chung to cac yéu t6 khi hau va dia Iy dong mot vai trd quan trong trong su khac
biét giira cac DNKT dia phuwong trén LVSDN. Do d6 can luu y khi sir dung DNKT toan cau
dé giai thICh sd liéu thie nghiém trong cac nghién ctru nude dudi dat, bién doi khi hau ciing
nhu truy xuét ngudn gdc dia Iy nong san, thyc vat.

TPDV 80 trong nudc mua c6 mdi quan hé twong ddi tuyén tinh véi luong mura, cu thé
14 0 ngheo hon véi lugng mua 16n va cac gia tri nay dwoc 1am gidu khi lugng mua thap. Khi
luong mua ting 1én 100mm thi TPPV 80 trong nudc mua giam di 1,07%o dén 1,09%o.

TPPV 80 trong nudc mua cé mdi quan hé véi do cao va gan dat dén méi twong quan
tuyén tinh. Trong LVSPN, khi cao d¢ tang 1én 100m thi dong vi 8'%0 giam di 0,16%o, thap
hon murc giam trung binh trén toan cau va ¢ chau Au.

Két qua nghién ctru nay rat hiru ich cho viéc tinh toan bd cap nudc mua, nude mit cho
nude ngam trong luu vuc song Dong Nai.

bong gop cua tac gia: Xay dung y tuong nghién ciru: B.Q.T., B.C.M.; Lua chon phuong
phap nghién ctru: B.Q.T., D.C.M.; Liy miu: N.T.T., D.C.M. NVM Phantlchmau N.T.T,
D.T.B.C.; Xur Iy sb liéu: BQT b.CM., V.T.N.C,; V1etbanthaoba1ba0 B.Q.T., b.C.M,;
Chinh sura bai bao: V.T.N.C.

Loi cam on: Nghién ctru nay dugc thuc hién dudi sy tai trg cla dé tai nghién ctru khoa hoc
cong nghé doc 1ap cép Nha nuée, ma sé6 DPTPL.CN-09/23. Bén canh do, tap thé tac gia tran
trong cam on sy giap do cua lanh dao cac tram khi tugng Pa Lat, Lién Khuong, Bao Loc,
Long Khanh, Tri An va Bién Hoa, Ban Lanh dao Trung tam Ung dung k¥ thuat hat nhan
trong cong nghi¢p trong qua trinh khao sat va thuc hién nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd & dau, khong sao chép tir nhitng nghién ctru trude day; khong co
su tranh chap loi ich trong nhom tac gia.
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Local meteoric water line (LMWL) in the Dong Nai river basin
(DNRB) and the influence of precipitation and altitude on the
isotopic composition (**0O) in rainwater

Tri Quang Bui*!, Minh Cong Dang?', Chi Bich Thi Duong!, Cam Ngoc Thi Vo!, Muoi
Van Nguyen?
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Abstract: The study of isotopic composition (IC) 8D and 880 in precipitation is crucial for
groundwater research in each area. This study presents the analysis of 8D and 520 isotopic
compositions in rainfall collected from six meteorological stations in the Pong Nai River
Basin (DNRB). The aim is to construct a Local Meteoric Water Line (LMWL) and assess
the “Amount Effect” and “Altitude Effect” of §'®0 isotopes in precipitation across the
DNRB. The findings are as follows: The LMWL for the DNRB follows the model 6D =
7.58 &80 + 9.67 (R2 = 0.91), with a lower slope and deuterium-excess (d-excess) value
compared to the Global Meteoric Water Line (GMWL). However, it is consistent with local
LMWLs observed in Ho Chi Minh City, the Mekong Delta, and Bangkok; 50 in
precipitation decreases as rainfall increases. In the DNRB, the relationship between §'20
values and precipitation (p) is -0.0109%o, with a slope of -4.43%o for the Tri An station, and
-0.0107%o, with a slope of -4.33%o for the Long Khanh station; 50 in precipitation
decreases with altitude at a rate of -0.16%o per 100 meters of elevation. These results indicate
that climatic and geographical factors significantly influence the isotopic variation of 6D
and &80 in precipitation within the DNRB.

Keywords: Local meteorological water lines; Altitude effect; Rainfall effect; Hydrogen
isotopes; Oxygen isotopes.



