TAP CHi —
‘@ J KHi TUQNG THUY VAN W) Check for updates

Bai bdo khoa h,orc . ,
DPanh gia ket qua thir nghiém do luu lwgng nwéc bang thiét bi tuw
dong theo nguyén ly khong tiép xic trén mang ludi tram thuy van

La Pirc Diing?, Nguyén Xuin Hung?*, P Huy Dwong?, Hoang Thi Ngin?, Hoang Thi
Hoai Linh3

! Tong cuc Khi twgng Thity van; dungla@gmail.com

2 Trung tdm quan trac khi teong thiy van; hungk2ml@gmail.com:

duongohedu@gmail.com, hoangngan181289@gmail.com
3 Vin phong Tong cuc Khi twong Thuy vin; hoanghoailinh@gmail.com

*Tac gia lién hé: hungk2ml@gmail.com; Tel: +84-388588886

Ban bién tdp nhan bai: 5/9/2022; Ngay phan bién xong: 10/10/2022; Ngay dang bai:
25/10/2022

Tém tit: Hoat dong do luu lwong nudc theo tha cong ton nhiéu kinh phi trong viéc thiét ké
cong trinh va nhan lyc van hanh. Bén canh do6, nguy co an toan lao dong con tiém an, khi
thién tai khic nghiét xay ra va kha nang sai s6 mang tinh chu quan do quan tric vién. Vige
ng dung giai phap céng nghé quan trac luu lugng nudc tu dong theo ‘nguyén ly khong tiép
xuc khong nhimng khic phuc nhing bat cap néu trén ma con dam bao tan suét truyén tin, kha
nang so hoa, dong bo dir 1iéu, dinh hudng trén nén tang Big Data, phuc vu du bao s6 theo
chién luge phat trlen nganh khi tugng thily van Viét Nam. Bai bdo nay s€ cung cap thong
tin va vién thirc vé& giai phap do luu luong nudce song bang cong ngh¢ khong tlep XUc va
phan tich két qua tinh toan tir s liéu thuc do, tai cac tram quan trac thuy vin; két qua thu
nghiém thiét bi duoc so sanh, kiém nghiém voi qua trinh do song song theo nghiép vu hién
nay cho thdy co s& khoa hoc va thuc tién c6 thé trién khai, van hanh vao thuc té giai phap
quan tric luu luong nude séng theo nguyén 1y khong tiép xtc.

Tir khéa: Khong tiép xuc; Nguyén ly; Déanh gia; Két qua; S liéu.

1. M& dau

Theo dinh huéng chién luge phat trién nganh khi twong thuy van [1] trong Quyét dinh
s6 1970/QP-TTg ngay 23/11/2021 ctia Thu tudng Chinh phu, dén ndm 2030, cong tac quan
trac luu luong nudce phai dat trén 40% ty dong hoa [1]. Thuc té hién nay, muc do ty dong
hoa trong do dac luu lugng nude trén mang ludi tram thity vin van con chua cao (7,8%) [2-
3]. Trudc thuc té, thién tai, 18, lut, bdo da xay ra va c6 xu hudng ngay cang khoc liét, di
thudng vé tan suat, cuong do gay nén nhitng hdu qua nghiém trong, viéc do dac luu luong
nude thii cong hién nay sé& ton tai nhitng han ché nhat dinh trong quan trac [3], truyén tin, xir
Iy s6 liéu phuc vu du bao bang cong nghé s0.

Chinh vi vay, tu dong hoa quan tric 1a van dé cap bach hon bao gid hét va 1a giai phap
thlet thyc, dam bao tan suat truyén tin, kha nang sé héa, dong bo dir liéu, dinh hudng trén
nén tang Big Data, phuc vu cong tac du bao khi twong thuy vin va phong chéng thién tai hiéu
qué hon, dap g dinh hudng theo chién lugc phat trién nganh khi twong thily vin Viét Nam
[1].

Nghién ctru nay s€ cung cap thong tin vé giai phap do luu lugng nude séng bang cong
nghé khong tiép xtic va phan tich két qua tinh toan tir s6 liéu thuc do, tai cic tram quan tric
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thuy vin; két qua thir nghiém thiét bi dugc so sanh, kiém nghiém véi qua trinh do dong thoi
theo nghiép vu hién nay nhdm gop phan lam sang to & goc do khoa hoc nhat dinh trong cong
ngh¢ do luu lugng nudce tu dong va ing dung vao thyc té giai phap do luu lugng nudc song
theo nguyén 1y khong tiép xuc trong cong tac quan trac luu luong nude & Viét Nam.

2. Phuwong phap nghién ctru

2.1. Pham vi nghién cvuu

Trong khuon khé thoi gian va quy mo trién khai nén pham vi nghién ctru nay chi tap
trung vé cong nghé do luu luong nudc bang thiét bi tr dong theo nguyén 1y khong tiép xtic
v6i nude va ung dung & vung song khong anh hudng thuy triéu (thiét bi thir nghiém 12 loai
RVM 20). Tram thuy vin thu thip s6 liéu dugc chon ngiu nhién (c6 phan ving Bic, Trung,
Nam) thudc ving séng khéng anh hudng thuy triéu trén pham vi ca nude.

2.2. Thong ké, thu thdp thong tin, tai liéu

Bai bao da thong ke, thu thép thong tin, dir liéu vé nguyén ly, tinh nang cua thiét bi va
tién hanh thtr nghiém thyc té tai hién truong dé quan trac s0 liéu. Cac s6 liéu khac thu thap
duoc 1a ngudn dit liéu do tu dong tai cac tram da lap dat thiét bi tu dong va sb liéu do dong
thoi (tai 13 tram); chudi s6 liéu do luu lugng nude quan tric (tai 08 tram).

Thiét bi do duoc luu luong nudce tu dong theo nguyén 1y khong tiép xtic gdm nhiéu loai
nhu SVR-100 [4] cua hang OTT (Puc); RSS—2-300 WL [5] ctia hang Geolux—Croatia; RQ—
30 [6] ctia hang Summer—Ao; RVM20 [7] cta hing CAE-Y (Hinh 1). Sau khi phan tich, d¢
xuét lwa chon, nhém tac gia nghién ciru sir dung thiét bi ctia hang CAE véi tinh ning k¥ thuat
va giai phap van hanh dam bao thuan loi va phu hop véi cac diéu kién dia hinh song ¢ Viét
Nam dé thir nghiém.
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Hinh 1. M6t s6 thiét bi do luu luong nude theo nguyén 1y khong tiép xuc véi nude trén thi truong —
Lan lugt tir trai sang phai: SVR 100-OTT; RSS-2-300 WL; RQ-30-Sumer; RVM20-CAE [4-7].

+ Dic tinh k¥ thuat cia thiét bi:

Thong thuong, thlet bi do luu lugng nudce theo nguyén Iy khong tlep xuc gbm c6 02 cam
bién (do muc nudc va tée do nude) duoc tich hop trong mot khdi va két ndi véi bo phan xir
ly tin hi¢u. Trong trudng hop nay, doi héi cac bo phan phai cé tinh dong bo dé khong bi xung
dot khi hoat dong. Tuy nhién, myuc nuéc va téc d6 nude 1a hai yéu t6 thuy van khac nhau,
nguyén Iy do céac yéu tb thuy vén cting khong nhat thiét phai gidng nhau va khong bét budc
[6-14]. Cling chinh vi the cho nén mot sb thiét bi do dwoc san xudt voi cam bién do muyc
nude va cam bién do tde do nudc tach biét va hoat dong doc lap. Sau do, tin hi¢u do cung
duogc nap vao bo phan xir 1y, tinh toan luu lwong nude. Trong s thiét bi ké trén, SVR 100,
RVM20 thudc loai nhu vay.
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Béang 1. Thong $6 k¥ thuat cua mot s6 thiét bi tr dong do luu luong nude.

STT Pham vi hoat dong

Tén thiét bi Do phan giai P chinh xac

Khodng cach Téc dd nuée
1 SVR 100 0525 m 0,08-15 m/s 0.1mmis £ 2% gia trj do duoc
2 RSS-2-300 0.5-50 m 0.02-15 m/s 0,001m/s 1% gia tri do dugc
3 RQ-30 0.5-35 m 0.10-15 m/s 1 mmis +0,01 m/s
4 RVM20 0,5-35m 0,30-15 m/s 1 mmis * 1% cua phep do

hoac + 0,02 m/s

Theo yéu cau ki thuét do dac thuy van [8-9, 15] cho thay, cac thiét bi do luu lwong nuée
theo nguyén ly khong tiép xuc ké trén déu dap mg cac yéu cau ky thuat dé dua vao st dung.
Tr s6 liéu thuce do tai cac tram thuy van quan tric duoc, tbc d6 dong chay tai cac song & nudc
ta vé mua lii ciing chi @ mae 5 m/s [16-17]. Nhu vy ngudng trén trong pham vi do cua thiét
bi tu dong khéng tiép xtic thong ké & trén hoan toan dap tmg cho cac diéu kién song ¢ Viét
Nam.

- Thu thap chudi tai liéu tai cac tram quan tric:

Ttr 08 tram thuy van ¢ vung song khong anh huong thuy triéu dé tinh toan va danh gia
mirc 6 twong quan gitra toc do trung binh mat cit ngang va toc do diém do. Nham dam bao
s6 liéu tinh toan dai déu trén cdc cap myc nudc, tai lidu cua mdi tram duoc thu thap 1a két
qua thyc do luu lugng nude tdi thiéu trong 01 nam, mat s6 tram dugc thu thap nhiéu nam dé
danh gia muc d6 thay doi ctia cac tuong quan (Bang 2).

Bang 2. Danh sach tram thu thap tai liéu quan tréc.

STT Tén tram Loai tai liéu S6 nam S lan do/niam
1 Bao Yén Luu lugng nude 6 50
2 Gia Bay Luu luong nuéc 4 46
3 Lao Cai Luu luong nuéc 6 52
4 Hoa Duyét Luu luong nuéc 1 51
5 Son Diém Luu lugng nuéc 1 36
6 Yén Thuong Luu lugng nuéc 5 52
7 Giang Son Luu lugng nuéc 1 45
8 Phudc Hoa Luu lugng nudc 4 46

- Thu thap tai liéu do dong thoi véi thiét bi ty dong:

Vi 13 tram thuy van da lép dit thiét bi (luu vuc song Ca va Vu Gia — Thu Bon), duoc
thu thap toan bo sb liéu do luu lwong nudc dong thoi va trich xudt sd liéu do tu dong tai clng
thoi diém do déng thoi dé danh gia do 6n dinh hoat dong cua thiét bi theo cac cép muc nudc
va chat lugng tai li¢u do ty dong. Danh sach céac tram va thong tin vé tai liéu céc tram tai
bang 3.

Bang 3. Danh sach tram thu thap tai liéu do ty dong va do déng thoi.

A Loai tai . Bién do muc nuée S6 lwgng tai liéu
T Tén tram lidu Thoi gian do thay dbi (cm)  (1n do dong thoi)
1 TanKy 31/5 — 30/6/2022 220 40
2 Son Diém 15/8 — 28/6/2022 64 40
3 Hoa Duyét 17/5 — 30/6/2022 220 40
4 Thanh Liém 15/6 — 15/7/2022 119 40
5  Thac Can 29/5 — 02/06/2022 290 40
6  Ho Song Bung 2 Luu 29/5 — 02/06/2022 87 40
7  Séng Thanh luong 06/5 — 22/5/2022 338 40
8 Hiép Puc nuée 06/5 — 12/5/2022 221 40
9 HO A Vuong 06/5 — 10/5/2022 47 41
10  Céau Nudc Choong 05/5 — 20/5/2022 78 37
11  Céu Tra Tap 05/5 — 21/5/2022 172 50
12 Céu Treo Ba Trau 13/5 — 17/5/2022 57 37
13 Céu Thanh My 27/5 — 06/6/2022 68 37
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2.3. Phuong phap nghién ciru

Viéc tinh toan luu lugng nude khi do bang thiét bi tw dong Ighéng tiép xtc dugc st dung
phuong phap van toc — dién tich [18-19] va thyuc hién theo so d6 hinh 2.

Phuong an tinh toan
mat cat ngang
A (Dién tich mat
H cat ngang - m?)
(Muc nurde - cm)
Q ( Luu lwgng
V.. niedic m3/s)
(Téc d6 bé mit - m/s) Vtb (Téc d6 trung
binh mat cét
Hé s didu chinh (k) ngang - m/s)

Hinh 2. So db khdi tinh toan luu lvong nuée khi do bang thiét bi tu dong theo nguyén 1y khong tiép
xuc.

Phép do toc d6 dong chay khong tiép xtc dua trén nguyén 1y hiéu tng Doppler [20-22],
luu lugng nude duge xac dinh theo cong thire [21-22] dudi day:

Q=VuXA=KXVmnXxA Q

Trong d6 Vib 1a tbc d6 trung binh toan mat cat ngang (m/s); Vm 1 toc do trén bé mat
nude tai vi tri do (M/s); A 1a dién tich mit cit udt (m?); k 1a mot hé sb diéu chinh; k duogc xac
dinh thong qua thuc nghiém theo cong thirc: k = Vip/Vm.

Bai béo két hop phuong phap phan tich trong viéc danh gia, lua chon vé cac ching loai
thiét bi do luu lwong nudc ty dong va nguyén 1y do cia cong nghé nay; dénh gia cac tham sb
tham gia trong tinh todn, xac dinh gié tri luvu lugng nudce, bao gom cac tuong quan, phU:O'ng
phap tinh toan, giéi han va diéu kién xac dinh; phan tich danh gia cac twong quan gitra tdc
do trung binh voi téc d6 diém do trén mat cat ngang (tbc do mat) 601 Vv6i timg tram dé Xxac
dinh hé s6 va muc do chat ché cua twong quan. Twong quan gitra tdc do trung binh Vol tbe
do diém do trén mat cat ngang dé xéac dinh hé sb dleu chinh tinh luu lugng nudc, can phai
chat ché néu khong s& dan dén két ‘qua do co sai s6 rat 16n [11, 23] va nguoc lai. Nhu vay,
mubn co6 két qua t6t, thi trén mat cat ngang, can lya chon duoc vi tri co tuong quan t6t nhat
dé lap dat thiét bi [24]. Pay ciling 1a diém mau chdt [21] trong nguyén tic do luu lugng nude
theo nguyén 1y khong tiép xtic.

2.4. Xir Iy 56 liéu

Két quéd luu lugng nudce do béng thiét bi tu dong dugc trich Xuat tir ph?m mém di kém
thiét bi do (luu trit sang may tinh dinh dang file excel (.xlsx). Ddi voi két qua luu luong nude
thuc do tai cac tram dugce nhap vao may vi tinh. Thoi diém do luu lwong nude dong thoi,
dugc tinh trung binh trong khoang thoi gian bat dau va két thiic do luu luong nude [10]. Toan
bd qua trinh tinh toan, xay dung cic biéu d6 dugc xir Iy bang phan mém Microsoft Excel.

3. Két qua va thao luin

3.1. Két qua do thir nghiém

- Pia diém thir nghiém: Pia diém thir nghiém duoc chon 14 tram thuy vin Gia Bay, thudc
Pai KTTV khu vuc Viét Bic. Dé so sanh, danh gia chét luong tai li€u do tai céc vi tri trén
mit cét ngang, thiét bi duoc lép dat ¢b dinh tam thoi trén cau trong thoi gian thu thap sb liéu
va di chuyén dén céc vi tri twong ing véi cac thuy tryc trén cau Gia Bay (Hinh 3). Céc vi tri
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di chuyén, duoc xac dinh twong tmg véi khoang cach vi tri cac thuy truc & khu vuc cha luu
va cac vi tri trén mat cat ngang. Hudng lap dat thiét bi ve phia thuong luu cau (tia chiéu
nguogc voi hudng dong chay).
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Hinh 3. Céc vi tri thir nghiém thiét bi trén cau Gia Bay.

- Thiét bi thir nghiém 14 thiét bi do van tdc ciia hing CAE, ky hiéu RVM20 [7] (khong
bao gdm sensor do myc nude — hinh 3): Pham vi do: 0,115 m/s; do chinh xac: + 0,01 m/s;
do phan gidi: 1 mm/s; khoang cach do dugc téi mat nudc: 0,5-30 m.

- Cong trinh gin thiét bi 1a b ga ty ché, nén rat thuan tién va linh hoat khi di chuyén va
gan ¢ dinh trén cau giao thong, dam bao d6 chic chan va 6n dinh cho sensor khi thu thap s6
liéu va bao dam hanh lang an toan hoat dong theo quy dinh hién hanh [25-27].

- Phin mém hoat dong thu thap s6 liéu Commander (ban thtr nghiém, do d6 chi danh gia
s6 liéu van tdc diém do).

- Ché d6 dong chay: Tai thoi diém thir nghiém, dong chay tai tuyén do van tdc thir nghiém
khong chiu anh hudng cua cac cong trinh nhu thuy dién, dap hay cac cong trinh dan sinh
khac. Thoi diém do muc nude dao dong it, khong chiu anh huong 1. Chi Iuu ctiia dong chay
1éch vé phia bo phai. Do khoang cach tai vi tri lip dat sensor dén tuyén do luu lugng nudc
cua Tram Thuy van Gia Bay khoang 50 m, khong co xuat hay nhap luu nén coi dong chay
tai tram va & vi tri lap may (cau) 1a tuong dwong nhau. Trong thoi gian thir nghiém, su bién
d6i ctia myc nudc khong nhiéu nén rat thuan lgi cho viéc so sanh, d4nh gia ket qua tai cac vi
tri do trén mat cat ngang (khi di chuyén thiét bi dén cac vi tri do trén mit cit ngang, muc
nude gan nhu khong bién doi).

Bang 4. Mot s6 két qua thir nghiém thiét bi RVM20 tai tram thuy vin Gia Bay.

Téc d9 mat do durgc

Tong so lan do vm (mis)

Vitrido  Thoi gian do Z 1R 1A ~
So lan do So lan do khong Vim max vm min

c6 s ligu c6 s ligu
1 <-ire1; 11%%3%% 6 21 0,485 021
2 gin10a7on 7 58 0,629 0211
3 dTel:u 11%3329% 35 0 0,545 0,291
4 dTel:u 1111:%322 45 0 0,729 0,229
> (;-61; 11%%%:3% 16 36 0,643 0,409
6 Tir 15:58:26 2 . 0506 0300

den 16:05:17
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Két qua tdc do nudce do thu nghiém thiét bi RVM20 tai tram thuy van Gia Bay tai cac vi
tri trén mat cat ngang dugc thong ké trong bang 4 va vé trén cac biéu do, biéu dién trong hinh
5, cho thdy tai cac vi tri chi luu (vi tri 3, 4), va vi tri s6 6, noi quan sat thdy dong chay r rét,
két qua thu dugc dung theo tan sudt do da cai dit va khong bi mat sb lidu.

Duing qui trinh Vm fai vi triso 1 Duong qui trinh Vi tai vi triso 2
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Hinh 4. Bién trinh tdc dd nudc tai cc vi tri trén mit cit — do thir nghiém tai tram thily van Gia Bay.

Trén hinh v& ciing cho thy, bién trinh toc d6 dong chay theo thoi gian khong co cac dot
bién, cac gia trj toc do thay doi theo dao dong nhod quanh gia tri trung binh va khi so sanh
thdy phii hop véi két qua do thii cong (két qua do trung binh 0,21-0,28 m/s). Tai cac vi tri co
dong chay nhé (vi tri 1, 2, 5), phan 16n 6 liéu bj mat, khong thu duoc (céc gia tri 1 1a mic
[5] dinh khi khong c6 tin hi€u). Trén biéu dd bién trinh téc do nude (Hinh 5), xudt hién mot
sO gia tri dot bién. Theo nhan dinh, day 1a do cic vét song nude trén bé mit do gio (xudi
dong) tao nén, khong phan anh diing gia tri dong chay tai vi tri do, cadc quan sat khac ciing
cho thdy gan nhu khong c6 dong chay.

1 Bién trinh tdc d6 nwdc - K&t quéa thr nghiém thiét bi tw dong

08 {tai vi tri thiy tryee IV tir ngay15 dén 24/6/2017 tram thiy van Gia Bay)
0.8

o7
06
05
0.4

03
1
01

0
6/15/20170:00  6/16/20170:00  6/17/20170:00  6/18/20170:00  6/19/20170:00  6/20/20170:00 /212017 0:00  6/22/2017 000  6/23/2017 0:00  6/24/2017 0:00

Hinh 5. Bién trinh toc d6 nudc tai thuy truc dai biéu — do thir nghiém tai tram thuy vin Gia Bay.



Tap chi Khi tiwong Thaty van 2022, 742, 28-38; doi:10.36335/VNJHM.2022(742).28-38 34

Qua két qua thtr nghiém cho thy: (1) Thiét bi do luu lwong nudc ty dong theo nguyén
Iy khong tlep xuc, ¢6 d nhay rat cao, thu duoc cac gia tri tirc thoi (den 5 gidy), diéu nay ciing
ddng nghia rang cac két qua do s& co nhiing gia tri dot bién khi bé mit nudc khong 6n dinh
hodc qua phang (nudc xody, vat; noi dong chay qua nho; vat troi n01) (2) Khi téc do dong
nude qua nho (dudi 0,2 m/s), cac anh huong cia diéu kién thoi tiét dén két qua do la dang
ké, tham chi khong thu dugc tin hiéu; (3) Tai cac khu vuc c6 dong chay tuwong ddi 13 rét nhu
ving chu luu, khu vue nuée chay 6n dinh thi két qua do tot, khong bi mat s6 liéu, it bi tac
dong cua thoi tiét.

3.2. Két qua xac dinh twong quan giita téc do trung binh voi t6c¢ dp tai cac diém mdt

Két qua tinh toan va xay dung biéu dd twong quan giira toc do trung binh va tdc do tai diém
mat ¢ thuy truc dai biéu cua cic tram thuy van trén hinh 6, cho théy, cac biéu dd déu co dang
ddng bién, cac diém chim tap trung thanh bang dai hep va thang (Mic du trong s cac tram tinh
toan c6 nhiéu tram ché do dong chay anh hudng [l nhu Hoa Duy¢ét, Son Diém, Yén Thuong).

Hinh 6. Biéu do tuong quan Vi, =f(Vim) tai thuy truc dai biéu cta cac tram thuy vin — lan luot tir tréi sang
phai, tir trén xuong dudi la tram Bao Yén, Gia Béy, Lao Cai, Hoa Duyét, Son Diém, Yén Thuong, Giang
Son, Phudc Hoa.

Két qua tinh toan trén mit cit ngang véi chudi sb liéu thuc do, duoc thu thap tir cc tram
quan tric duoc thong ké trong bang 5 cho thay, hau hét cac tram tinh toan, & khu vuc chu luu
(chit in dam), hé s0 tuong quan oOn dinh va tuong d6i 16m, & mic tir 0,97-0,99. Tai cac thuy
triue & khu vue khong phai chu luu, hé sb nay co sur bién dong, thuong nho hon ¢ chu luu, tham
chi ¢ twong quan nghich (nho6 hon 0). Bleu nay, dong nghia ¢ khu vyc chu luu tuong quan
gitra toc d¢ trung binh mit cit ngang va toc d tai cac diém trén bé mit t6t va giam dan vé phia
hai bo song.

Bang 5. Hé sb tuong quan giita toc do trung binh mat cit ngang vai toc do diém mat trén mat cit
ngang tai mot s6 tram thuy van.

STT Téntram Thuy truc/Hé sé twong quan
1 Bao Yén V/0,98  VI/0,96 VII/0,96 VIII/0,95 1X/0,97 X/0,85 X1/0,67
2 Gia Bay 11/0,99  111/0,99 1V/0,98 V//0,99 V1/0,99  VI1/0,99  VIII/0,99
3 Lao Cai 11/0,99 1Vv/0,99  V/0,99 V1/0,99  VII/0,98 VIII/0,99  1X/0,99
4 Hoa

Duyét 1/0,96 11/0,99  111/0,99 1\V/0,99 V//0,98 VI/0,96  VII/0,98  VII1/0,88
5 Sorni)iém V/0,91  VI/0,97 VII/0,95 VIII/0,97 1X/0,97 X/0,97 X1/0,96
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STT Téntram Thuy truc/Hé sé twong quan
6 Yen /0,98 IV/0,99 V099  VI098  VII098 VIN09E  I1X/0,87
Thuong
! S&i”g -013 1062 NI/059  IVI076 V076  VI-011
8 ﬂ%‘;ﬁc VI8 IX/099 X099  XI/099  XI/0.99 XII/0.99 XIV/0.98

3.3. Két qua so sanh leu heong miede do dong thoi

Két qua trich xuét sd liéu luu lugng nude tir thiét bi do ty dong cung thoi diém véi luu
lugng nuée do dong thoi tai mot s6 tram thuy van (tram da 1dp dat thiét bi tw dong) duoc v8
trén cung biéu dd (Hinh 7), cho thay, bién trinh luu lwong nuée do bang thiét bi tr dong tai cac
tram déu co xu huong tuong dong tai cac tram Tan Ky, Thanh Lién, Son Di¢ém, Hoa Duyét,
Hb A Vuong, Ciu Hiép Purc, CAu Nude Choong, Ciu Song Thanh, Cau Thanh My, CAu Tra
Tap, Cau Treo Ba Chau, Hd Song Bung, Théac Can. biéu nay cho théy két qua do tur thiét bi tu
dong phan anh dung din bién luu lwong nudce nhu két qua do dong thoi va cé chat luong tot.

P . N Bién trinh lweu Ieong nuwdc tram Son
Bié'ntrinhlwl\rq‘rg ke tram Tin K Bien mnIl1 Iru Iu‘l_:Tg nurd'c tram Thanh Lién 100.00 Ditm
31/5- 30/6/2022 tir 16/7 §&n 01/8 ndm 2022 s i 18/5 - 28/6 n3m 2022
3

Qmifs) L Pl Py A A e _
o ---apd —0 do déng théi almifs) Qtd (0 do dai chimg -, — Qo dong hi i Qtﬂ @ do ddi ching

400 . 000
; WM 0 R
w N 20 _ =

.-[ %n trinh luru Igng nwdre tram Hoa duyét
tir 17/5 dén 30/6 ném 2022

0.0

ks trinh luw huomg nuic tram Higp Dic

DI6IA705. - LS.
mnn m

Tiew trimh W baon s de tram 16 Seng Bung

Biew srink i bawng mre e ram Can Think M3
100

A
i m\y’/\%ﬁ\ .

1AM - 06
unnn || on

N i e i o i Hinh 7. Bién trinh Iuu lugng nudc do tir thiét bi tw dong va luu lwong nude

do df”)ng thoi tai mot sb tram thuy van.

srenunnn:

4. Két luan va kién nghi

1. Viéc xac dinh vi tri do (vi tri dai dién) dong vai tro rat quan trong, quyét dinh dén két
qua va chét luong s6 liéu do. Két qua tdt nhat dat duoc 14 tai khu vuc chi luu, & nhiing doan
song thang, 10ng song it bién d6i (Vi tri s 3, 4 twong g khu vuc chii luu ciia tram tai thiy
tryc s6 IV ctia tram thuy vin Gia Bay). O nhiing khu vuc 10ng séng gap ghénh nhu da tang
hoac ¢6 céc cong trinh nhan tao, chd nudc xody c6 anh huong dang ké dén két qua do (mat
s6 liéu). Vi vay khéng nén lap dit thiét bi tai  nhirg nhiing khu vire nay. Cac vi tri ¢ hai ven
bo va gan khu vue tru cau, ¢ nude chdy quan, chat luong tai liéu do dac kém (vi tri s6 1,2,
5 twong Ung véi vi tri thuy true VII, VIIL, 1D);



Tap chi Khi tiwong Thaty van 2022, 742, 28-38; doi:10.36335/VNJHM.2022(742).28-38 36

2. Tuong quan gitra tdc d tai cac diém mat trén mat cat ngang v&i tde do trung binh mat
cit dam bao tinh chit ché. Didu nay khong chi c6 & cac tram c6 ché do dong chay 6n dinh (Q
=f(H) 6n dinh) ma tai cac tram c6 ché d6 dong chay anh hudng 1u cling tuong tw nhu vay
(Tram Yén Thuong, Hoa Duyét, Son Diém). Tuy nhién, dé dam bdo tinh khach quan khi st
dung tuong quan nay cho tinh toan luu lugng nudc thi hé sd twong quan can phai dugc xéac
dinh tir chudi tai liéu thuc do du dai, bd tri trén cac cip muc nude tai tram;

3. Thiét bi do luu luong nudce ty dong theo nguyén 1y khong tiép xtc 13 thiét bi co do
nhay rat cao, diéu ndy ciing dong nghia ring cac két qua do s& co nhiing gia tri dot bién khi
bé mit nudce khong on dinh hoic qua phéng (Két qua thtr nghiém tai vi tri 1,2, 5 tai cau Gia
Bay c6 nudc xody, vat; do gan tru cau);

4. Thyc té danh gia cho thay, gi6 14 yéu t6 anh huong rat 1on dén két qua do, dic biét 1a
khi tbc d6 dong chay nho. Tac dong cia gid 1am cho két qua do téc do diém mit thu duoc
tang hodc giam madt cach dot bién so v&i chudi s6 liéu 6n dinh. Trong khi Iuu lugng nudc 1a
yéu td ccos tinh chat bién doi tur tir, vi vay, khi tinh toan luu lugng nudce, cac gia tri nay, can
phai dugc loai bd hoac hi¢u chinh vé pham vi cho phép, phu hop véi dao dong cua chudi tai
liéu do.

Pong gop ciia tic gia: Xay dung y tudng nghién ciru, vach ra so dd viét ban nhap, chinh sira

ban théo: L.B.D.; Xtr Iy s6 liéu, v& hinh: H.T.N., H.T.H.L.; Viét ban thao: N.X.H.; Kiém tra, hoan

thién: D.H.D.

Loi cam on: Nghién ctru nay dugc thuc hién dudi sy tai trg cla dé tai nghién curu khoa hoc

cap co sO, ma s6 CS.2022.2. Bén canh d6, tap thé tac gia tran trong cam on su giup d& cua

tram thiy van Gia Bay, thudc Bai KTTV khu vyc Viét Bic trong qua trinh do dac thir nghiém
va thuc hién nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a nghién ciru cia tap thé tac gia, chua

duogc cong bd & dau, khong duoc sao chép tir nhitng nghién ciru trude day; khong co su tranh

chap loi ich trong nhom tac gia.
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Evaluation of test water flow measurement results by automatic
equipment on the non-contact principle on the network of
hydrological stations
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Abstract: Manual water flow measurement activities are costly in terms of construction
design and operation personnel. In addition, there is a potential risk of occupational safety
when severe natural disasters occur and the possibility of subjective error of observers. The
application of an automatic traffic monitoring technology solution on the non—contact
principle not only overcomes the above inadequacies but also ensures the frequency of
communication, the ability to digitize, synchronize data and navigate on the Internet. Big
Data platform, serving digital forecasting according to the development strategy of
Vietnam's hydrometeorological industry. This paper will provide information on the
solution of measuring river water flow by non—contact technology and analyze calculation
results from data collected from hydrological monitoring stations; The equipment test
results are compared and tested with the parallel measurement process according to the
current professional practice, showing that the scientific and practical basis can deploy and
operate the river water flow monitoring solution into reality. according to the non—contact
principle.

Keywords: Non—contact; Principles; Evaluate; Result; Data.
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