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Tom tat Dong chay mat trén cac vung nui cao thuong c6 suon déc, van toc dong chay 16n,
chay rbi v&i nhiéu cudi-tang lin do vay rat kho tham chi khong ap dung duoc cac phuong
phap do luu lugng thong thuong. Phuong phap mudi hoa tan dua trén nguyén 1y bao toan
trong lugng cua chat chi thi dugc str dung hiru hiéu trong xac dinh luu lugng dong chay tai
nhiéu viing nui cao trén thé gidi. Phuong phap mudi hoa tan da dwoc ap dung thanh cong
xéac dinh luu lugng dong chay tai khu vuc vung nui Phong Thé (Lai Chéu), Meo Vac (Ha
Giang) va Ha Quang (Cao Bang). Chét chi thi mudi véi trong lugng da biét dugc tha xudng
dong chay tai mot diém va do dac gia tri o dan dién cta nudc (EC) tai mot diém khac dudi
ha nguén. Luu lugng (Q) cua 17 dong chay da dugc xac dinh trén co s¢ duong cong bién
thién EC theo thoi gian va hé so tuong quan gitra ham lugng mudi hoa tan va EC. Céc két
qué ap dung tai 3 khu vyc mién Bac Viét Nam cho thay day 1a phuong phap xac dinh luu
luong wu viét, pht hop véi diéu kién tu nhién cua vung nui cao, d@ trién khai va khong doi
héi cac thiét bi chuyén dung, do do can duoc 4 ap dung rong rai hon ¢ Vi¢t Nam.

Tir khéa: Mudi hoa tan; Xac dinh luu luong; Vung nii cao Viét Nam.

1. Mé dau

Luu lwong dong chay mit va luu luong ngudn 16 nude dudi dit (NDD) 1a mot trong
nhitng thong tin quan trong can duoc do dac, xac dinh ngoai thyc dia trong nghién ctru va
quan ly tai nguyén nude. Trong cac nghién ctru thiy vén - dia chat thuy van, luu luong la
thong tin dau vao quan trong dé xac dinh tuong tic nude mat - nudc ngam, tinh toan can bang
nudc, mo hinh thuy van... Trong linh vuc quan 1y tai nguyén nudc, viéc xac dinh luu lugng
dong chay dinh ky hodc thudng xuyén cung cip thong tin can thiét gitp cac nha quan 1y quy
hoach, st dung hop ly tai nguyén nudc cho nhiéu muc dich khac nhau (thuy dién, nong
nghiép, kiém soat 6 nhiém, phong tranh thién tai...) dong thoi giam thiéu suy thodi va can
kiét ngubn tai nguyén quan trong nay.

Pé xac dinh luu luong, phuong phap xac dinh van tdc dong chay theo tiét dién va phuong
phap thiét ké dap ngan, mang dan dong chay thuong duoc ap dung phd bién [1- 3]. Cac
phuong phap trén can co thiét b luu toc ké; hodc can xay dung cac dap ngan, mang dan dong
chay. Ngoai ra mét s6 phuong phéap khac ciing doi hoi viéc dau tu thiét bi nhu phuong phap
do van téc siéu am, phuong phap mang dién tir. Cac phuong phap vira ké dén nay phu hop
v6i diéu kién dong chay tuong d6i on dinh. Trong vai thap nién gan day, phuong phap mudi
hoa tan da dugc &p dung thanh cong xac dinh luu Iwgng dong chay trong cac vung nui cao
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hiém tré tai nhiéu nudc trén thé gidi [4-5]. Vi vu diém nhu dé ap dung, dam bao do tin cay,
phuong phap mudi hoa tan ngay cang duogc sir dung rong ri va rat phu hop trong cac khu
vuc co dia hinh phuce tap [6-8].

Tai Viét Nam, quy chuédn k¥ thuat quan tric thiy van n6i chung va luu luong dong chay
noi riéng da duoc [9] ban hanh. Gan day, nghién ctu cua [10] ing dung cong ngh¢ Rada
quan tric luu luong tu dong va [11] gi6i thiéu mot s6 phuong phép cu thé tinh toan dong
chay trong diéu kién thiéu hodc khong cé sb liéu. Phuong phap mu6i hoa tan dugc [12] st
dung 1an dau tién khi xac dinh luu lugng cac ngudn 16 karst & thi xd Tam Puong (nay 1a
thanh phd Lai Chéu) va [13] ap dung phuong phap dung dich hoa hoc xac dinh luu lugng
ngudn 16 nude dudi dat tai thi x& Tam Di€p (nay la thanh phé Tam Diép, tinh Ninh Binh).
Tuy nhién, phuong phép mudi hoa tan hién con rat it dugc ap dung tai Viét Nam va can dugc
pho bién hon. bic biét trong CaC viing ndi cao hiém tré phia Bic Viét Nam noi cac dong chay
thudng c6 van tdc 16n, chay siét, trén bé mit c6 nhleu tang lan va 10ng song- sudi doc va god
ghé rat can thiét str dung rong rii phuong phap mudi hoa tan.

Bai bao nay trinh bay ap dung phuong phép mudi hoa tan xac dinh luu lwong dong chay
mat va nguodn 19 trong cac khu vyc karst tai Phong Tho (Lai Chéu), Meo Vac (Ha Giang) va
Ha Quang (Cao Bang). Pay déu l1a cac khu vyc khan hiém nudc nam trong vung cao bién
gidi c6 dia hinh phuc tap, viéc sit dung cac phuong phap do dac luu lugng bang luu toe ké
hay dap ngin rat kho tham chi khong kha thi. Cac két qua xac dinh lvu luong dong chay da
ciing cap thong tin hitu ich phuc vu nghién ctru khai thac va quan 1y tai nguyén nude & khu
vuc ddng thoi minh chimg cho sy phi hop ctia phwong phap khi dp dung tai Viét Nam.

2. Phwong phap nghién ctru

2.1. Phwong phdp mudi hoa tan

Phuong phap mudi hoa tan dya trén nguyén 1y bao toan trong lwong ciia chat chi thi trude
va sau khi duoc tha hoa tan vao dong chay [5]. Chat chi thi mudi voi trong luong da biét
dugc tha xudng dong chay dé xéac dinh luu lwgng. C6 hai cach dé tha chat chi thi mudi vao
dong chay: 1) tha mudi lién tuc trong mot khoang thoi gian Xac dinh; 2) tha mu01 mot 1an
xuodng dong chay trong thoi gian tirc thi. Trong ca hai cach trén, cht chi thi mudi déu dugc
tha xudng dong chay tai mot vi tri & thugng ngudn va duoc hoa tan, di chuyen xudi theo dong
chay. Luu lugng cua dong chay dugc tinh toan dya trén ham luong muoi hoa tan trong nude
tai mot vi tri & ha ngudn trén co s xac dinh gia tri do dan dién ctia nu6c (EC) theo thoi gian.

Twong quan giita ham lugng mudi hoa tan trong nudc va gia tri EC dugc xac dinh bang
thuc nghiém va duoc thé hién theo hinh 1.

Ham lugng mudi hoa tan
(mg/L)
N

0 /

EC (uS/cm)

Hinh 1. Tuong quan ham lwong mudi hoa tan va gia tri EC.

Trong luong ctia chat chi thi mudi tha xudng dong chay bang trong lugng mudi hoa tan
vao dong chay va duoc xac dinh theo cong thuc:
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M= [ Qcdt (1)
‘Trong d6 M la trong lugng cua chit chi thi mudi tha xudng dong chay (g); ¢ 1a ham luong
mudi hoa tan tai thoi diém t (g/L); Q & luu lwong dong chay (L/s); dt 1a khoang thoi gian (s).
Ham lugng mudi hoa tan tai thoi diém t dugc xac dinh nhu sau:
ct = (EC, — ECp)k (2)

Trong d6 EC: 1 gi tri d6 din dién cta nudc tai thoi diém t; ECo 1 gia tri d6 din dién
nén; K 1a hé s6 twong quan gitta ham lugng muoi va gia tri EC.

Luu luong Q (L/s) dugc xéac dinh nhu sau:
M M

M
Q= [T cdt k[J(EC—ECo)dt A (3)
Trong d6 A 1a dién tich cta do thi biéu dién ham lwong mudi hoa tan theo thdi gian
(9.s/L).
Viéc trién khai x4c dinh luu luong béng phuong phép mubi hoa tan duoc thuc hién theo
cac budc sau (Hinh 2).

Khao sat vi tri can x4c dinh luu luong ]

Xéc dinh tuong quan gitra
ham lugng mudi va gia trj EC

Tha dung dich mubi

Do céc gia tri EC

Tinh toan xac dinh
luu lugng

Hinh 2. So dd cac budc tién hanh xac dinh luu lugng bang phuong phap mudi hoa tan.
2.2. Ap dung tai viing niii cao mién Bdc Viét Nam

2.2.1. Khu vyc nghién ctru

Phuong phap dung dich mubi hoa tan da duoc ap dung xac dinh luu lwong dong chay tai
3 khu vuc ndi cao bién gii: Huyén Phong Thé (tinh Lai Chau), huyén Méo Vac (tinh Ha
Giang) va huyén Ha Quang (tinh Cao Bang) (Hinh 3).

Phong Thé 14 huyén ving cao bién gidi cua tinh Lai Chau, cach trung tdm tinh Lai Chau
30 km. La huyén c6 dia hinh phtrc tap, cht yéu 1a ndi cao thap dan tir dong bac xudng tay
nam va cac thung liing hep xen k& phan chia dia hinh thanh cac viung nui cao va vung nui
thip. Khu vuc nay c6 do cao trung binh trén 1.000 m so véi muc nudc bién, diém cao nhat
la 1.800 m, thap nhat 1a 270 m. Hé thong dong chay trén mat rat it va chil yéu chi xuét hién
vao mua mua. Pay la khu vuc c6 khoang 30% dién tich dugc bao phu boi da carbonate hé
tang Pong Giao (Tzadg). Cac ngudn 16 NDD karst xut 1§ rai réc, tao thanh dong chay mat
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chay vé hudng Tay Béc chay vao song Mudng So. S6 lugng cac ngudn 16 va luu lugng ciing
thay doi theo mua trong nam.
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Hinh 3. So dd vi tri nghién ctru va do dac tai Phong Thé (1), Méo Vac (2) va Ha Quang (3).

Méo Vac la huyén vung cao bién gidi cua tinh Ha Giang, nam trong dia ban Cong vién
Dia chat Toan cau Cao Nguyén da DPong Vin, cach thanh phd Ha Giang 164 km. Dia hinh
khu vie chu yéu 1a nii da, hiém trd, co su chia cat manh. P9 cao trung binh trén myc nude
bién Xap xi 1.150 m véi do déc trung binh tir 25°-35°, dinh cao nhét 14 1.900 m, thap nhét 1a
275 m. Trong dién tich nghién ctru chii yéu duoc tao thanh béi da voi hé tang Béc Son (C-P
bs), co do cao 800-1.100 m, hoat dong kién tao xay ra manh mé, bé mat dia hinh bi phan cat
manh. Day la viung thiéu nude sinh hoat va san xudt nghiém trong. Hé thong subi ton tai &
phia bic huyén Méo Vac thudc cac xa Thuong Phing, Xin Cai, Son Vi, va cac xi phia nam
huyén: Tat Nga, Nam Ban, Niém Son, Niém Toong, Khau Vai. Dac diém chung cua cac sudi
1a dong chay uén luon quanh co, dong thai twong quan chat ché voi cac yéu t6 khi twong.
Céc xi thudc huyén Méo Vac: Sung Tra, Sting Mang, Liing Chinh, Ta Lung, thi trdn Méo
Vac, Can Chu Phin, Giang Chu Phin chi tn tai cdc dong mit tam thoi trong mua mura.

Ha Quang 1a huyén vung cao bién gidi cua tinh Cao Bang, cach trung tAm tinh Cao Bang
40km. Pia hinh khu vuc rat phiic tap, chu yéu 1a d6i nai va duoc chia 1am 02 phan vung
thip va cao. Phan ving thap 1a ving c6 cac thung liing tuong d6i bang phang, c6 hé thong
song subi dap tmg duoc nhu cau vé cung cap nudc cho sinh hoat va tudi tiéu cua nhan dan.
Phan ving cao 1a ving hau vang mat hodc rat it hé thong song sudi, khan hiém nude cho sinh
hoat va san xuét. Phan 16n cac séng sudi chinh trong ving xuét 16 doc theo cac dit giy kién
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tao, tao nén nhitng vung dia hinh thép, nhitng ranh xam thuc sau va thuan loi cho viéc tiép
nhan nudc mua cap cho cac tang chira nude dudi dat [14].

2.2.2. Cac budc tién hanh x4c dinh luu luong

Viéc trién khai x4c dinh luu luong dong chay (Q) bang phwong phap mubi hoa tan tai 3
khu vue nghién ciru duoc tién hanh nhu sau:

Bude 1: Khéo sat vi tri can xac dinh luu luong.

Khao sat diéu kién dia hinh vi tri cin xac dinh luu lugng, tim diém phu hop c¢6 thé tha
mudi xubng dong chay va diém do gia tri EC (tdi thiéu cach xa diém tha mubi twong duong
25 lan chiéu rong dong chay).

Xéac dinh trong lugng mudi s& tha theo luu lugng udc lugng truc quan va kinh nghiém
ctia ngudi do. Vi dong chay luu lwong nhé, trong lugng mudi tha thudng dao dong tir 0,3
kg - 0,5 kg.

Budc 2: Xac dinh tuong quan gitta ham luong mudi va gia tri EC

Do xac dinh gia tri EC cta dong chay trude khi tién hanh tha mudi (EC nén).

Po xac dinh cac gia tri EC cta nudc (dugc 1ay tir dong chay can xac dinh luu luong)
twong (mg v6i ham lugng mudi dugc hoa tan; do EC tuong tng véi t6i thiéu 05 ham lugng
mudi hoa tan khac nhau. Xéc dinh twong quan gitra EC va ham luong theo hinh 1.

Budc 3: Tha dung dich mudi.

Hoa tan lwong mudi voi trong lugng da biét vao dung cu x6 hodc chau chira nudc duoc
lay tir dong chay can xac dinh luu lugng.

D6 hét lugng mudi da duoc hoa tan vao dong chay trong thoi gian tirc thi.

Budc 4: Do gia tri EC theo thoi gian tai diém do ha ngudn dong chay. Gié tri EC dugc
do lién tyc theo 5 gidy/lan do; dimg do khi EC do dugc ~ EC nén.

Budc 5: Tinh toan xac dinh Iuu lugng. Luu lugng cia dong chay duoc tinh toan theo
cong thirc 3.

3. Két qua va thao luin

3.1. Két qua

Két qua xéac dinh luu luong dong chay tai huyén Phong Thd, Méo Vac va Ha Quang
dugc trinh bay trong bang 1.

Bang 1. Tong hop cac két qua xac dinh luu lwong tai Phong Tho, Méo Vac va Ha Quang.

STT  Pibmdo Thoi gian X Y Z(m) Diadanh L“t’ﬁgg(li';')"" L“Q“ (ll'_’/‘;;‘g
1 SalPTOL112 19/11/20129:52 329.613 2.491.420 295 Phong Thd 0,3 225
2 SalPT.0L2/13  1/8/201314:32  329.613 2.491.420 295  Phong Thé 1 883
3 SalPT.02.1/12 11/22/201211:34 328.205 2.491.418 292  Phong Thé 10 2,369
4 SalPT.02.2/13  11/8/201310:00 328.205 2.491.418 292  Phong Thé 20 7,563
5  SalPT.03.1/12 22/11/201215:36 329.577 2.491.305 296 Phong Thé 0,3 66
6  SalPT.03.2/12 23/11/2012 15:54 329.577 2.491.305 296 Phong Thé 05 63
7 SalPT.03.3/13  2/8/201312:00 329.577 2.491.305 296 Phong Thé 2,1 1,726
8  SalMV.0L1/21 29/9/202114:25 541.025 2571719 673  Méo Vac 0,568 96
9 SalMV.01.2/21 29/9/202116:05 541.025 2571719 673  Meo Vac 0,034 96
10 SalMV.02.1/21 30/9/202117:35 539.632 2.558,990 1238  Meo Vac 0,428 63
11 SalMV.03.1/21 30/9/202115:58 537,213 2.556.209 926  Méo Vac 0,494 67
12 SalMV.04.1/21 30/9/202113:05 536.611 2.554.348 457  Meo Vac 0,914 538
13 SalMV.05.1/21 3/10/202110:28 542.076 2.556.805 1.007 Meo Vac 0,492 118
14 SalMV.06.1/21 3/10/202116:10 541121 2.556.783 811  Meo Vac 0,524 298
15  SalMV.06.2/21  3/10/202115:10 541121 2.556.783 811  Meo Vac 0,084 296
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Lwong mudi  Luu lweng

STT Piém do Thoi gian X Y Z(m) Piadanh tha (ke) Q (Lis)
16  SalMV.07.1/21  3/10/2021 10:25 542.733 2.567.795 801 Mc¢o Vac 0,926 90
17  SalMV.07.2/21 3/10/2021 11:25 542.733 2.567.795 801 Méeéo Vac 0,462 90
18 SalMV.08.1/21  3/10/2021 14:25 540.115 2.573.494 772 Méeéo Vac 0,909 404
19 SalMV.08.2/21 3/10/2021 15:45 540.115 2.573.494 772 Meéo Vac 0,47 374
20 SalHQ.01.1/21 13/10/2021 14:00 613.778 2.529.397 337 Ha Quang 3,761 4,665
21  SalHQ.02.1/21 11/10/2021 10:05 607.508 2.541.431 340 Ha Quang 4 1,576
22  SalHQ.03.1/21 13/10/2021 16:25 607.370 2.541.506 347 Ha Quang 7,902 853
23  SalHQ.04.1/21 9/10/2021 11:30  598.588 2.537.009 391 Ha Quang 0,928 122
24  SalHQ.04.2/21  9/10/2021 12:25 598.588 2.537.009 391 Ha Quang 0,455 116
25  SalHQ.05.1/21 10/10/2021 11:30 588.154 2.532.613 524 Ha Quang 1,867 805
26  SalHQ.06.1/21  10/10/20219:25 591.954 2.533.558 381 Ha Quang 1,028 433
27  SalHQ.07.1/21  10/10/2021 4:18 590.818 2.533.956 582 Ha Quang 2,626 2,943
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Hinh 4. D6 thi biéu dién ham lwong mudi hoa tan thu duoc tai cac diém do luu luvong khu vuc Phong Thé.

Tai khu vuc huyén Phong Tho, da thuc hién 07 thi nghiém phuong phap mubi hoa tan
xac dinh dugc luu lugng cua 03 nguén xuét 16 nude karst vao mua khd va mua mua. Do thi
biéu dién ham luong mudi hoa tan theo thoi gian dugc thé hién tai hinh 4. Trén co s& cac két
qua thu dugc ngoai thyc dia da xac dinh dugc luu luong nguén 16 karst tai diém do
SalPT.01(ngudn xuat 10 nha anh Vao) mua khé 1a 225 L/s - mua mua: 600 L/s; diém do
SalPT.02 (ngudn xuét 16 tai dap Thity dién) luu lugng mua kho 13 2369 1/s- muia mua 14 7563
I/s; diém do SalPT.03 (ngudn xuit 16 hang Nam Can) luu lugng mua kho 13 66 L/s - mia mua
la 1726 L/s. Két qua cho thdy luu lugng dong chay karst trong khu vuc thay ddi 16 rét theo
thoi gian, luu luong dong chay rat 1on vao mua mua va giam manh mua khd.

Tai khu vuc Méo Vac, di tién hanh 12 thi nghiém hoa tan mudi xac dinh duoc luu lugng
ctia 08 dong chay mat vao cubi mua mua nam 2021 (Bang 3). P6 thi biéu dién ham luong
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mudi hoa tan theo thoi gian cua mot s6 diém tiéu biéu dugc thé hién tai hinh 5. Két qua tinh
toan cho théy luu luong cua cac dong chay mat tai khu vuc M¢éo Vac kha nho, thay doi tir
63L/s (diém do SalMV.02.1) dén 538 L/s (diém do SalMV.04.1).

Tai khu vye Ha Quang, luu lugng cua 06 dong chay mat chu yéu tai cac ngudn 16 karst
da duoc xac dinh (bang 1) Két qua tinh toan xac dinh vao cubi mua mua luu luong gilia cac
dong chay mit tai ddy chénh léch nhau rat 10n; luu lwong nho nhat 1a 116 L/s (diém do
SalHQ.04.2) va 16n nhat 1a 4665 L/s (diém do SalHQ.01.1).
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Hinh 5. D6 thi biéu dién ham luong mudi hoa tan thu dugc tai mot sé diém do luu luong tai Méo
Vac (trén) va Ha Quang (dudi).

3.2. Thao lugn

Quan sét va phan tich do thi biéu dién gia tri EC theo thoi gian hodc d6 thi ham luong
mudi theo thoi gian ¢6 thé danh gia duoc két qua trién khai ciia thi nghiém mudi hoa tan [5].
Phan tich cac do thi biéu dién gi tri EC theo thoi gian 5 gidy/lan do duoc tai ha ngudn dong
chay tai ca 3 khu vuc Phong Thd, Méo Vac va Ha Quéang phan 16n déu rat can dbi, chi c6 1
dinh va hoan chinh. Do thi biéu dién ham lugng mudi hoa tan tai ha nguén cua cac thi nghiém
(hinh 4. 5) dugc xéac dinh theo twong quan véi gia tri EC, do viy, déu c6 dang 1 dinh véi
duong cong can ddi. Rleng thi nghiém tai diém do SalPT. .02 (dap Thuy dién tai Phong Tho)
& khu vuc Phong Thé ¢6 d6 thi biéu dién ham luong mudi hoa tan theo thoi gian tuong d6i
hoan chinh (hinh 4) do luu lugng dong chay rat 16n va diém do phia ha nguon bi gi6i han
khoang cach khi dong chay hop luu vdi song Muong So. Nhu vay, danh gia chung cac thi
nghiém di dugc tién hanh thanh céng véi trong lwong mudi tha phu hop, diém do EC tai ha
ngudn phu hop va toan bo lugng mudi da duge hoa tan hoan toan vao dong chay. Bén canh
do, phén tich cac két qua cua 06 diém do luu lugng 1dp lai tai mot ) dong chay tai Phong
Tho, Méo Vac va Ha Quang cho thdy gia tri luu lwong gitra hai 1an do déu tuong tu va trong
gi6i han sai sd cho phép (Bang 2). Vi cac thong tin thu duge, c6 thé khang dinh phwong
phap hoa tan mudi da dugc ap dung hiéu qua tai khu vuc Phong Thd, Méo Vac va Ha Quang
v6i két qua dang tin cay.
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Béng 2. Két qua x4ac luu lugng 1dp lai tai mot $6 dong chay.

STT Tén dong chiy/ngudn 19 Piém do Londo Lu;u lwong Lu:l lrgng do
X Y Z dolan1 (L/s) 1an 2 (L/s)
1 Hang Nam Cung, Phong Thd SalPT.03 329.577 2.491.305 296 66 63
2 Ta Lang, Phai Lung, Méo Vac SalMV.01 541.025 2.571.719 673 96 96
3 Tat Nga, Tat Nga, Méo Vac SalMV.06 541.121 2.556.783 811 298 296
4 Pa Vi Thuong, xa Pa Vi, Méo Vac SalMV.07 542.733 2.567.795 801 90 90
5 Ban Chuéi, Xin Cai, Méo Vac SalMV.08 540.115 2.573.494 772 404 374
6 Liing Dudi, Séc Ha, Ha Quang SalHQ.04 598.588 2.537.009 391 122 116

Theo [5] va [15-16] cac uu diém khi xac dinh luu lugng bang phuong phap mubi hoa
tan nhu sau: i) mudi dn thong thudng gia thanh ré va rat phod blen i1) viéc xac dinh cac gia tri
EC theo thoi gian khong phtic tap va khong doi hoi thiét bi rat chuyén dung; ii) trong luong
mudi an duoc tha xudng dong chay khong gay hai cho méi trudng va hé sinh thai. Cac két
qua xéc dinh luu luong dong chay tai Phong Thd, Méo Vac va Ha Quéng thé hién 1o tinh uu
viét cia phuong phap hoa tan mudi. Cu thé mudi an thong thuong 1a mat hang rat pho bién,
ludn c6 san & cac khu vire mién ndi bién gi(’yi v6i gid thanh ré. Thoi gian hoan thanh mét thi
nghiém khéng qua 60 phut, trong lugng muéi duge tha xudng dong chay phan 16n chi tir 0,3
kg den 2 kg (Bang 1), ngoai trir mot so diém co luu luong dong chay lon can trong luong
mudi duge tha 16n hon dén 20 kg. Thiét bi do EC gon nhe, tién hanh don gian va viéc do gia
tri EC 5 giéy/lﬁn duoc trién khai d& dang trén thyc dia. Viéc tinh toan xac dinh gia tri luu
lugng khdng phirc tap va co thé thyuc hién xac dinh két qua ngay trén thuc dia bang may tinh
xach tay.

Tuy nhién, khi 4p dung phuong phap mudi hoa tan can mét sé luu y nhu dong chay
khong c6 diém nudc ti hode vung lang, khoéng c6 phu luu chay vao dong chinh, dong chay
tai diém tha mudi c6 van toc 10n va chay rdi, luong mudi tha xubng phai duoc hoa tan hoan
toan vao dong chay tai diém do EC [3, 5, 7, 17]. Bén canh d6, thoi diém do luu lugng trén
dong chay ciing luu y khong co cac hoat dong nhan sinh (tam, giit gifl) va gia suc, gia cAm
lam anh huéng téi két qua do dac.

4. Két luin

Luu lugng dong chay 1a thong tin co ban can duge do dac, xac dinh trong nghién ctru va
cong tac quan ly khai thac, sur dung va quan ly bén vitng tai nguyén nudc. Trong cac khu vyuc
nui cao khan hiém nuéc, luu lugng dong chay 14 thong tin quan trong va rat can thiét trong
dé xuat xac dinh cac giai phap khai thac va sir dung, tim ngudn cip nude bo sung phuc vu
an udng sinh hoat va phat trién kinh té - xa hoi ctia khu vuc.

Do dac diém tu nhién, dong chay mit tai cac khu vue nui cao phia Bic Viét Nam thuong
chay rdi, chay siét, long sudi nhiéu cudi tang lan. Can c6 phuong phép xac dinh luu lugng
phtl hop véi ddc diém tu nhién cta dong chay, dé trién khai va ¢am bao tin cay. Phuong phép
mubi hoa tan d duge ap dung thanh cong xac dinh luu lwong dong chay tai khu vyc ving
nli cao huyén Phong Thd, Méo Vac va Ha Quang. D6 thi thu hdi ham lwong mudi hoa tan
theo thoi gian cua cac diém do luu lugng déu c6 1 dinh, can déi va hoan chinh da khang dinh
viéc ap dung phuong phap thanh cong v0i trong luong mudi pht hop, diém do gia tri EC tai
ha ngudn phu hop va toan bd lugng mubi da dugc hoa tan hoan toan vao dong chay. Mic du
khong c6 thong tin ddi sanh két qua do luu luong cua nghién ciru nay voi gid trj luu lwong
do béng I tde ké hodc mang nhung cac két qua do lap lai tai mot s6 diém xéc dinh tiéu biéu
tai Phong Thd, Méo Vac va Ha Quang cho thay gia tri luu lugng giita hai 1an do déu twong
dong va tin cay.
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Nhu vy, tir thuc té ap dung phuong phap mudi hoa tan tai cac huyén Phong Thd, Méo
Vac va Ha Quang cho thiy déy la phuong phap phu hop nhét khi xac dinh cac dong chay co
luu lugng nho trén cac vung ndi cao (Q < 1.000 L/s) noi long séng hodc sudi 6 nhiéu tang
cudi va tang lan, suon doc va dong chay rdi khong thé st dung luu tée ké hay cac phuong
phap do luu lugng khac. Phuong phap mudi hoa tan, do viy, can dugc 4p dung rong rii trong
xac dinh luu luong dong chay trong cac khu vuc viung nti cao cua Viét Nam.

Dbong gop cua tac gia: Xay dung y tuong nghién ctru, lya chon phuong phap nghién cir,
trién khai phuong phap & khu vuc Phong Tho, xir 1y s6 liéu, viét ban thao bai bao va chinh
stra bai bao: V.T.M.N.; Trién khai phuong phap ngoai thuc dia, tham gia viét ban thao bai
b&o va chinh stra bai bao: D.T.A.

Loi cam on: Tran trong cam on dé tai “Nghién ciru xac dinh nguyén nhan khan hiém va 6
nhiém nuédc dudi dit tai mot sé khu vuc karst TAy bac; dé xuat cac giai phap bao vé va cung
cap nudc phuc vu phat trién kinh té- xa hoi” - ma s6 TNMT.02.28 va dé tai “Nghién clru x4c
1ap bo ti€u chi lya chon va quy trinh diéu tra cac khu vuc c6 kha nang 4p dung cong nghé
bom PAT cho vung nui cao khan hiém nudc” - ma sé6 PTDL.2021.05 da hd tro do dac va
trién khai phuong phap ngoai thuc dia.

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 dugc sao chép tir nhitng nghién ciu trude day;
khong c6 su tranh chap 1gi ich trong nhom tac gia.
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Application salt dilution method for streamflow measurement in
mountain areas of North Vietnam
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Abstract: Stream in mountainous areas usually characterized by steep gradient, turbulent
flow with many rolling boulders so it is difficult even impossible to use metering techniques
to measuring discharge. The salt dilution method based on the mass conservation of the
tracer has been successfully applied to determine stream discharges in mountainous areas
around the world. The salt dilution method was successfully applied in the mountainous
area of the Phong Tho (Lai Chau), Meo Vac (Ha Giang) and Ha Quang (Cao Bang). A
known mass of salt was injected to the flow upstream and measured EC at other locations
downstream. The flow discharges (Q) of 17 streams were calculated based on the
breakthrough curves of EC and calibration factors between diluted salt concentrations and
ECs. The obtained results of streamflow measurement by salt dilution method in three areas
in the northern of Vietnam show that it is particularly suitable for natural conditions of the
mountain stream; it’s simplicity of application and don’t need specific field equipment. The
salt dilution method therefore should be widely applied to determine stream discharge in
Vietnam.

Keywords: Salt dilution; Streamflow measurement; Mountainous area of Vietnam.



