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ABSTRACT

The measured discharge data at gauging stations are used in many areas
such as transportation, irrigation and agriculture. Vam Nao River joines
between Tien river and Hau river. This river has complex flow structures.
Thus, the calculation of water flow in this river needs an authentic and
accurate method. The main objectives of this paper were to evaluate the
methods for calculating discharge in the Vam Nao gauging station. An
adequate method was proposed to calculate the discharge on flood season
at the Vam Nao station. In particular, the results of this paper use the
result of two-dimensional hydrodynamic model which is simulated on the
Telemac 2D software for the area from the Chau Doc gauging station and
the Tan Chau gauging station down to the Long Xuyen gauging station
and the Cho Moi gauging station. Based on the measured data and the
results of this model, the measured discharge data at the Vam Nao
gauging station in 2017 was tested and evaluated. The results showed that
the measured discharge data in flood season at Vam Nao station needs to
be improved and the technique of measuring discharge data in dry season
should be applied in flood season

TOM TAT

Dit liéu heu heong nuweée thiee do tai cae tram quan trdc dwoc sik dung trong
nhiéu linh viee nhw giao théng van tdi, thuy loi va nong nghiép. Tai vi tri
song Vam Nao, noi hop luu ciua song Tzen va séng Hdu, co ché dong chay
phicc tap, viéc tinh todn lweu long miede can sw chinh xdc cao. Bai viét nay
diea trén két qua mé hinh dong chdy hai chiéu dwoc tinh todn trén phan
mém Telemac 2D cho khu viee nghién cieu tie tram Chau Péc va tram Tan
Chau xuéng dén tram Long Xuyén va tram Cho Moi. Muyc tiéu chinh cua
bai viét la danh gid phwong phdp tinh todn luu lrong nuweée mia lii tai
tram Vam Nao. Dit liéu luu luvong nuoc thuc do mua lii tai tram Vam Nao
nam 2017 duwoc kiém tra va danh gid lai, tir d6 ¢6 co so dé khéng dinh
rang phwong phap tinh todn heu heong mua lii tai tram Vam Nao can duoc
khdc phuc va dé xudt phuong phap hop i dé tinh todn heu leong nuée
miua I la nén ding ché dg do va phwong phdp tinh todn ¢ mia kiét tai
tram Vam Nao.

1. GIOI THIEU

Luu lugng nude la mot thé tich nuéc chay qua
mot tiet dién ngang caa dong chay trong mot don vi
thoi gian, ky hiéu 1a Q (m%/s). Cac phuong phap tinh

toan luu lugng nudce la mot bo phan caa cac phép do
dac thity van duoc tién hanh tai cac tram quan trac.
Cac dir liéu luu lugng nudc thyc do nay dugc s
dung trong nhiéu linh vyc nhu giao thong van tai,
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thay loi va nong nghiép. Tai cac tram thiy van, sau
khi thu thap cac dit liéu vé quan tric, muc nudc, van
toc, do déc muc nudce va dién tich mat cit ngang
dong chay, luu lugng nudc di qua miat cat ngang
dong chay dugc tinh toan (Nga & Thuc, 2003; Son
& Phurgng, 2003; Khdi, 2008). C6 hai phwong phap
dé xac dinh luu luong nudc phd bién hién nay la
phuong phép do truc tiép va phuong phap do gian
tiép. Phuong phap do truc tiép 1a sir dung cac may
do dé x4c dinh luu lugng nude. Phuong phap nay co
dd chinh xac cao, nhung chi phi do dac cling cao
(Ténh va ctv., 2021). Phuong phép do gian tiép phd
bién 1a phwong phép xéac dinh luu lugng nuéc theo
van téc dong chay va dién tich mat cit ngang cua
dong. Viéc xac dinh luu lugng nudc thuc do theo
gio tai cac tram thay van la ap dung phuong phap do
gian tiép Ché d¢ do van tdc dong chay, dién tich
mit cit ngang va cach tinh luu luong nude di qua
mat cat ngang tai cac tram quan trac duoc chia lam

Tdp 58, S 6A (2022): 1-11

hai thoi ky riéng biét d6 la do theo ché d6 mua can
va do theo ché d6 mua lii. Sai s6 cac phuong phap
do dac va tinh toan luu luong nudc nim trong
khoang 5% dén 10% (Son & Phuong, 2003; Bo Tai
nguyén va Moi truong, 2012; B Khoa hoc va Cong
nghé¢, 2013).

Trong nghién ctru nay, két qua ciia mé hinh thiy
lyc 2D véi khu vue nghién ctru duoc lay tir tram Tan
Chau va tram Chau Péc kéo dai dén tram Cho Mi
va Long Xuyén (Hinh 1) dugc st dung va danh gia
lai. M6 hinh thuy luc nay st dung phan mém ma
ngudn mé Telemac 2D (Canadian hydraulics centre,
2011; Ata, 2017) dé mé phong dong chay cho khu
vic nghién ciru va kiém tra luat ma sat day song
thuoc Du an “Ap dung mé hinh Telemac 2D va 3D
dé m6 phong dong chay va van chuyén tram tich tai
khu vuc ngéd ba song Hau va song Vam Nao” cua
tinh An Giang (Téanh va ctv., 2021).
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Hinh 1. Vi tri khu vuc nghién ciru

(Ghi chu: Vi tri cac tram bién cua mién tinh toan bao gém tram Tén Chéu, Chdu Béc, Cho Méi, Long Xuyén va Vam Nao)

2. CAC PHUONG PHAP TINH TOAN
LUU LUQNG NUOC

Cong tac do luu lwong tai cac tram quan trac bao
gdm céc budc quan tric muc nudc tai tuyén do thiy
vin, do van tc tai cac thuy truc dai biéu, do d6 déc
mat nudce va tinh dién tich mat cit ngang. Dya vao
cac sb liéu trén, luu lwong muc nudce dugc tinh bang
cac phuong phap khac nhau. Hién nay, tai liéu cap
nhat mai nhat vé cach tinh lwu luong muc nuée cho
mua i tai cac tram thiay van chua c6. Cac phuong
phap tinh toan luu lugng nudc cua tac gia Son va
Phuong (2003) va theo QCVN 47 (2012) la phuong
phap phan tich, d6 giai va theo cac duong dang luu.
Trong céac phuong phap nay, phuong phap phan tich

1a hay dung nhét boi tinh gian don cua nd va do dam
bao chinh xac twong doi cao.

Phuong phap tinh toan luu lugng mua 1 hién
nay tai tram Vam Nao dugc d4nh gi4 dia trén s lidu
thuc do va két qua mo hinh thiy lyc 2D. Cac phuong
phap tinh toan luu lugng duoc trinh bay trong phan
2.1 cho cai nhin khai quat vé& cac phuong phap do
Iwu lugng, thiy duoc mdi quan hé gitra luu luong va
cac dai lugng thay van khac.

2.1. Phuwong phap phin tich theo cong thirc

Xap xi

Luu luong nuéc Q duogc tinh theo cong thirc
X&p Xi nhu sau (Son & Phuong, 2003):
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VvV, +V \' +V
- 1772 nl''n
Q = kvyog + 5 u)1+...+#o)n_1
+kvpon, (1)
trong do,

Vi, Vo,V (MFS) la van toe trung binh tai cac
thay truc,

Wy (m2) la dién tich tir bo trai theo hudng dong
chay dén thuy tryc gan nhat,

Wy, 1a dién tich tir bo phai theo hudng dong
chay dén thay truc gan nhat,

w; ,i=1,..,n-1 la dién tich tir thay tryc tha |
dén thay truc thar i +1,

k 14 hé sb thuc nghiém, c6 gia tri phu thudc dia
hinh cta bo (Son & Phuong, 2003).

~ Luu y: phuong phap phan tich theo cong thirc

Xap Xi, luu luong nudc duge tinh khong co6 mdi
tuong quan dac biét véi myuc nuéc.

2.2 Phuong phap phéan tich chinh xac

Céc dong chay déu va 6n dinh trén mot long dan
don gian chi chiju anh hudng cua trong luc, Ivu
luvong nuéc Q cé thé dugce xac dinh tir dir liéu muc

nuéc H (Nga &Thuc, 2003).

Tu hé phuong trinh Saint Venant cho dong chay
1 chieu

oA  0Q
—+—=0
ot ox
5 . ()
0Q 0(Q oH
—+—| — [+ gA— =—-0AJ
ot ox\ A OX
trong do

A 1a dién tich mat cit uot,
g l1a hang sé gia toc trong truong,
J 14 ma sat day, néu duoc tinh bang cong thirc

Chézy — Manning (Nga & Thuc, 2003; Epperson,
2013) ¢6 cong thic sau:

2.2
n~Q
J=—s "o (3
A2Rh4/3
N 1a hé sd nham,

P 1a chu vi u6t cua long dan,
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Rh = A/ P 1a ban kinh thay lyc.

Trong truong hop long dan ha, ban kinh thiy luc
ludn ¢ quan hé truc ti€p voi chicu sau nudc trong
long dan. C6 nghia 1a ban kinh thay lec 18 mot ham

ddng bién cua muc nuéc H (R, =f(H)).

Cac dong chay déu va 6n dinh trén mot long dan
don gian c6 nghia 1a di¢n tich mat cit uot Ava Iuu
luong nudc Q déu la hang s6. T (2), ta ¢c6 d6 doc

caa muc nudc | duoc tinh nhu sau:

2.2
oH n“Q
A= =)= " ()
OX AZRhA'/3

Tur (4) ta c6 cong thirc tinh Ivu lwong nuéc Q
trong truong hop dong chay déu va 6n dinh trén mot
long dan don gian nhu sau:

ARh2/3 o3
Q=—"—— o AR, T = f(H). (5
n

Nhu véy, khi cho truée do déc muc nusc | va
hé sé nham N thi lyu lugng 1a mot ham ddng bién
ciia myc nuée H. Piéu nay c6 nghia 1a khi myc nudc
ting thi luu luong tang, dac biét myuc nudc va hru
lugng ludn cung pha.

Pé kiém tra lai do chinh xac cua dit liéu luu
lwong thue do bang cach gian tiép tai tram Vam Nao,
nghién ciru duoc thuc hién theo 3 budce. Budc mot
1a tién hanh do dac tryc tiép cac sb liéu thay van trén
song Vam Nao bang may ADCP véi 2 dot khao sat
trong cac ngay dac trung cia mua kiét tir ngay 3-
6/05/2018 va Itc 1ii 1én tir ngay 26-28/9/2018. Tir sb
liéu thyc do nay, bién d§ va pha cta luu luong va
muc nudc trén séng Vam Nao dugce so sanh, s6 liéu
thuc do bang phuong phap truc tiép (do bang may
ADCP) vagian tiép tai tram Vam Nao (Tanh va ctv.,
2021). O Budc 2, dit liéu v& luu lwong va muc nudce
dugc trich xudt tr mé hinh 2D dugc sir dung dé mot
1an nita kiém tra lai pha va bién do cua dit liéu luu
luong thuc do nay tai tram Vam Nao. Viéc su dung
két qua tinh toan dé kiém tra lai s6 liéu thuc do bang
cach gian tiép tai tram Vam Nao duoc tién hanh nhu
sau: sau khi mé hinh thay lyc hai chiéu da duoc hiéu
chinh va danh gia cho mua kiét tir thang 1 dén thang
7 nam 2017, cac kich ban nay dugc dung va hiéu
chinh thong s6 hé s6 nham dé danh gia két qua mo
hinh v&i s6 lidu do dac tai tram Vam Nao cho mua
Iii tir thang 8 dén thang 12 ndm 2017. Pha va bién d6
ctia luu luong dwoc trich xuét tir mé hinh nay vai dit
lieu thue do tai tram Vam Nao duoc kiém tra va so
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sanh. Bugc 3, mot md hinh tinh toan dugc dé suét
dé tim ra phuong trinh thuc nghiém tinh luu lugng
thong qua myc nudc tai tram Vam Nao. Tt phuong
trinh thyc nghiém nay luu lugng tinh toan dugc tinh
thong qua myc nudc tinh toan trich xuét tir mé hinh.
Pha va bién d¢ Iuu lugng vura tinh toan duoc so sanh
tir phurong trinh thyc nghiém va luu lugng thuc do
tai tram Vam Nao. Néu luu luong tinh toan dugc
tinh tir phuong trinh thyc nghiém nay c6 cung pha
va bién d6 vai Iuu luong thuc do tai tram Vam Nao
va thoéa diéu kién hé s6 Nash-Sutcliffe efficiency
(NSE) cua Q 1a 16n hon 0,6 va hé s6 NSE cua H 1a
I6n hon 0,8 thi didu nay khing dinh rang, két qua
tinh toan tir m6 hinh 2D la dang tin cdy va phuong
phap tinh toan luu luong mua 1 tai tram Vam Nao
1a chua hop 1i.

Tir két qua doc lap cua ba bude trén, phuong
phap tinh toan luu lvgng mua 10 tai tram Vam Nao
duogc tien hanh danh gia.

3. PANH GIA KET QUA KIEM TRA
LUAT MA SAT PAY SONG KHU VUC
NGHIEN CUU NAM 2017

Dt liéu do truc tiép muc nude H va luu lugng Q
2017, cac kich ban nay dwoc dung va hiéu chinh

Q[m?s]
10000
-10000

03/5 04/5
2a.

—8— Q_thwyc do

Tir ngay 3/5/2018 dén 6/5/2018
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thong s6 hé s6 nham dé danh gia két qua mo hinh
Vi s6 lidu do dac tai tram Vam Nao cho mua 18 tir
thang 8 dén thang 12 nam 2017. Pha va bién d6 cua
lvu lugng duoc trich xuét tir mo hinh nay voi dir liéu
thuc do tai tram Vam Nao duoc kiém tra va so sanh.
Buéc 3, mot md hinh tinh toan duoc dé suat dé tim
ra phuong trinh thyc nghiém tinh luu lugng thong
gua muc nudc tai tram Vam Nao. Tt phuong trinh
thuc nghiém nay luu lugng tinh toan dugc tinh thong
qua muc nude tinh toan trich xuét tir mé hinh. Pha
va bién d6 luu lugng vira tinh toan dugc so sanh tir
phuong trinh thuc nghiém va luu lugng thuc do tai
tram Vam Nao. Néu luu lugng tinh toan dugc tinh
tr phuong trinh thyc nghiém nay c6 cung pha va
bién do vai luu lugng thuce do tai tram Vam Nao va
thoa diéu kién hé sb Nash-Sutcliffe efficiency
(NSE) cua Q 1a 16n hon 0,6 va hé s NSE cua H la
I6n hon 0,8 thi diéu nay khang dinh rang, két qua
tinh toan tr m6 hinh 2D 14 dang tin cy va phuong
phap tinh toan luu lrong mua 1i tai tram Vam Nao
1a chua hop 1i.

Tir két qua doc 1ap cia ba bude trén, phuong
phap tinh toan luu lugng mua la tai tram Vam Nao
dugc tién hanh danh gia.

2
:
0
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—8— H_thyc do

T ngay 26/9/2018 dé&n 28/9/2018
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2b. —8— Q_thwyre do

28/9

—8— H_thie do

Hinh 2. So sanh pha ciia muc nwéc thue do (H[m]) truc bén phai, luu lweng thue do (Q[m?/s])
truc bén trai

(Ghi chu: Hinh 2a. trong ba ngay ddc trung mua kit tir 3/5/2018 dén 6/5/2018 tai hé x6i My Hoi Pong (Hinh 1) cho
thay pha cia H thuc do va Q thuc do la nguwoc nhau. Hinh 2b. trong ba ngdy déc trung mua lii tir 26/9/2018 dén
29/9/2018 cho thay H_thwe do va Q _thuce do la ngiroc pha vgi nhau)
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Mic du thoi diém 2 dot khao sét 1a vao nam 2018
va thoi diém danh gia vé dir liéu luu luong nudéc tai
tram Vam Nao la vao nam 2017, nhung tinh dac
trung ctia dong chay 1a giéng nhau. Két qua cua dot
khao sat dua dén két luan 1a pha cia luu lugng va
muc nude trén séng Vam Nao 1a ngugc nhau ké ca
mua I va mua kiét.

Két qua duoc xdy dung tir mo hinh dong chay
2D cho khu vuc nghién ctru véi dir liéu binh dd nam
2017 dwoc danh gia lai trong bai viét. Két qua nay
thugc du an “Ap dung mé hinh Telemac 2D va 3D
dé moé phong dong chay va van chuyén tram tich tai
khu vuc nga ba song Hau va song Vam Nao” cua
tinh An Giang. M6 hinh nay dugc tinh toan trén
phin mém Telemac 2D. Trong nim 2017, Pai khi
tuong thay van mién Nam da bat dau ché do do luu
lwong nude mua li vao ngay 01 thang 8 dén ngay
15/11 (Dt liéu do bai khi tugng thuy van An Giang
cung cap). Két qua tinh toan luu luong va muc nudc

Thang 1 - Thang 7

—— 0.6*H_NSE+0.4*Q_NSE
—  HNSE
Q_NSE

Nash_Sutcliffe Efficient
£

Maning coefficient
3a. 8
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tir mo hinh, mdi quan hé twong quan giita luu luong
thuc do va muc nude thuc do tai tram Vam Nao mua
kiét tir thang 1 dén thang 7 va mua 1ii tir thang 8 dén
ngay 15 thang 11 cho ndm 2017 dugc so sanh.
3.1. Két qua cua viéc can chinh hé s6 nham
khu vee nghién ciru

Duya trén viéc so sanh dir liéu luu luvong Q va
muc nudc H duoc tinh toan tir mé hinh va dix liéu
luu luong va muc nudc thue do tai tram Vam Nao,
mo hinh da dugc danh gid va hiéu chinh. Dé tim
duoc hé sé nham thich hop cho khu vuc nghién cuu,
mo hinh thay lyc hai chiéu dugc chay véi hé sé
nham tir 0,02 dén 0,04 (mirc gia tang 0,01) cho cac
thang muia kiét tir thang 1 dén thang 7 va hé s6 nham
tir 0,02 dén 0,04 (Mt gia tang 0,01) cho cac thang
mua il tir thang 8 dén ngay 15 thang 11 (Hung et al.
2014; Manh et al. 2014). Tac gia dya trén bién do,
pha va hé sé Nash-Sutcliffe efficiency (NSE) dé
danh gia mrc d6 phu hgp ctia mo hinh.

Théng 8 - 15 Thing 11

g -
g e E.“w“"‘*w
E b : :"-?.H"\._\__
Z % <L
= ;
@
|
2
; 50 = 0.6*H_NSE+0.4*Q_NSE
—— H_NSE
Q_NSE
Manin, .coefﬁcient
3b. s

Hinh 3. So sanh hé s6 NSE giita Q(m?s) va H(m) cho cac hé s6 nham
(Ghi chii: Hinh 3a. tir thang 1 dén thang 7 va Hinh 3b. tir thang 8 dén ngay 15 thang 11)

N 2
Y (Qot-Qst)
NSE(Q) =1- thli

7
tz‘l(QOt '60t )

N 2
Y (Hot-Hst)

NSE(H)=1-=L
N

5 )
tgl( Hor-Hor)

trong do, 60»[ , ﬁot la trung binh cua luu lugng
va myc nudc thyuc do, Qui, Hpt 12 luu lwong va muc

nudc thue do tai thoi diém t va Qgp, Hgt 14 luu lugng
va muyc nudc tinh toan tai thoi diém t.

Hé s6 NSE cang gan 1 thi m6 hinh cang chinh
xac. Vi mirc do chinh xac cua viéc do muc nudc la
16n hon so véi viéc do luu lugng tai cac tram thay
van, nhitng hé sé nham thoa man diéu kién hé sé
NSE cua Q 1 16n hon 0,6 va hé s6 NSE cua H 14 16n
hon 0,8 s& dugc chon (Hung et al. 2014; Manh et al.
2014).
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Hinh 3 cho thdy c6 sy nghich bién giira hé sb
NSE ctia H va Q khi hé s6 nham ting dan. i véi
cac thang mua kiét pha ctia H va Q giira thyc do va
H va Q tinh toén 14 cing pha, thé hién & cac hé sd
NSE déu 16n hon 0. Céc thang mua lii pha giita H
thuc do va H tinh toan thi cung pha, nhung pha cua
Q gitra thyc do va Q tinh toan thi nguoc pha. Diéu
nay thé hién & cac hé s6 NSE cua Q déu thap hon 0.

Hé s6 phém 0,026 da duqc chon cho mua kiét tir
thang 1 dén thang 7 v4i hé so NSE cta Q 1a 0,83 va

Hé 56 nham 0.026

geon

7,
Z
=]
=
Z
)
H_THUC PO
Hé s6 nham 0,026 ~ —
2§
b A
<
e
z
'=v
(=4

Q_THUC PO
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hé¢ sb NSE cua H 13 0,84. Vi luu lugng thuc do va
tinh to4n mua 1a bi 1éch pha nénhé sé nham dugc
chon dya vao so sanh gitra myc nudc thyce do va tinh
toan. Hé s6 nham 0,016 dwgc chon cho mua 1i tir
thang 8 dén ngay 15 thang 11, v6i hé s6 NSE cta Q
13 -5,32 va hé s6 NSE cuia H 14 0,89. Vi hé¢ s6 NSE
cua Q mua lii 1a -5,32, ta théy mod hinh tinh toan 2D
chua tim lai dugc pha va bién d6 cho luu lugng mua
la.

H_TINH TOAN

H_THUCDPO

e H¢ 6 nham 0.016 —
S 4o 5

Q_TINH TOAN

4d.

Q_THUC PO

Hinh 4. Biéu d6 phén tan giira H(m ) va Q(m®%/s) thwe do va tinh toin

(Ghi chi: Hinh 4a. H(m) maua kiét, Hinh 4b. H(m) maa I, Hinh 4c. Q(M3/s) mua kiét va Hinh 4d. Q(m®/s) miia

3.2. Bién d9 va pha giira H, Q thuc do va tinh
toan

Bién d6 gitra H, Q thuc do va tinh toan dugc thé
hién qua biéu dd phan tan ¢ Hinh 4. Biéu db phan
tan gitra H thuc do va tinh toan ctia mua ki¢t va mua
1it cho thiy bién do gitra H thuc do va tinh toan 1a
rat g?m cho & ca mua kiét va mua 1, ké ca bién trén
va bién duéi. Piéu nay dwoc thé hién 1a dit liéu phan
bd xung quanh dudng thing Yy = X. bay la duong
thang thé hién sy tring khép giira dit liéu thuc do va
dir liéu tinh toan. Diéu nay con duoc thé hién ¢ Hinh
7. Hinh 7 so sanh myuc nuéc thye do va tinh toan tur
thang 8 dén ngay 15 Thang 11.

Déi véi luu lwong Q, pha giita Q thuc do va H
thuc do tai tram Vam Nao la ngugc nhau ¢ cac thang
mua kiét va cung pha ¢ cac thang mua 1i (Hinh 6a.
va 6b.). Bién d6 trén gilra Q thuc do va Q tinh toan
1a rat gan nhau & mua kiét (Hinh 6a.). Didu nay dugc
thé hién 1a dir liéu cua Q thyc do va Q tinh toan 16n

hon 3.500 m3 /'s dugc phan bé rat gan duong thang
Y = X (Hinh 4).

Luu y rang vi khu vic tinh toan chiu anh huong
ctia tridu bién dong nén khu vuc xuét hién nhiing
dong chay nguoc. Piéu nay anh huéng dén két qua
Iwu Ivgng cia mo hinh khi triéu xudng. Chinh vi thé,
mo hinh dugc hiéu chinh dua vao bién trén cua luu
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lugng va khong dua vao bién do bén dudi cta luu
lugng.

i vai cac thang mua 11 thi bién d6 gitra Q thuc
do va tinh toan xut hién sai 1éch rat 16n ké ca bién
trén va bién dudi (Hinh 4). Nhu vay viéc can chinh
hé s6 nham cho két qua vé muc nuéc H gitta mo
hinh va thyc do gidng nhau ca vé pha va bién do.
Tuy nhién, vé luu luong Q thi chi ¢6 cac thang mua
kiét 1a tim lai dugc gia tri thuc do. Trong mua I, ca
pha va bién d¢ gitra gi tri Q thyuc do va tinh toan rat
khac nhau, thdm chi vé pha 1a ngugc nhau.

Viéc kiém tra lai tinh chinh x4c cua két qua mé
hinh 2D trong muia lii dwgc trinh bay ¢ Phan 4. M6
hinh 2D nay da duogc hiéu chinh tét cho mua kiét.
D4i voi mua 1i nhitng ndm gan day, trong khu vic
nghién ctru di tién hanh xay dung cac dé chan li dé
lam lta ba vy, nén khong c6 hién tugng chay tran

< S

: N

P R

= XX

% = 0.6*H_NSE+0.4*Q_NSE i S

= e H_NSE NN\

& Q_NSE N

,1 x
Maning coefficient

5a.

Q_TINH TOAN
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bq. Nén Iuédi tinh toan, bién n}ién tinh toan va cac
diéu kién bién la khéng thay d6i so vai mua kiét.
4. PANH GIA VE DU LIEU LUU LUQONG
NUGC THUC PO MUA LU TAI TRAM
VAM NAO

Hé s6 R (coefficient of determination) duoc st
dung dé danh gia d6 manh ciia méi twong quan tuyén
tinh gitta luu lvgng va myc nudce thye do tai tram
Vam Nao nam 2017. Mua kiét tir thang 1 dén thang

7, hé s R2 cho méi twong quan giita luu lugng va
muc nudc thue do 1a 0,0083 R2 =0,0083). Hé s6
nay cho thdy luu lwong va muc nude thuc do bing

phuong phap gian tiép tai tram Vam Nao la doc lap
v61 nhau vao mua kiét.

oo ~ Hé s6 nham 0.016

5b. T(SJ_THUC PO

Hinh 5. H¢ s6 NSE giira Q(m?/s) va H(m) va biéu d6 phin tin ciia Q(m%s)

(Ghi chii: Hinh 5a. so sanh hé sé NSE giita Q(m3/s) tinh toan tir phuwong trinh hoi quy (4.2) va H(m) cho cac hé 56 nhdm
fir thang 8 dén ngay 15 thang 11. Hinh 5b. la biéu do6 phan tan ciia Q(M3S) tinh todn tir phirong trinh héi quy theo Q

thuc do véi hé so nham 0,016)
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Q[m?3/s] a. Tur ngay 3/5/2017 dén 6/5/2017

6000 H[m]
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b. Tir ngay 26/9/2017 dén 28/9/2017
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6700 0,5
6500 0
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—@— (_tinh todn —@— Q_thuc do
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Hinh 6. Pha ciia mwe nuwoc thue do (H[m]), luu
lwgng thue do (Q[m®/s]) va lwu lugng tinh toan

(Ghi chi: Hinh 6a. trong ba ngay ddc trung mua kiét tir
3/5/2017 dén 6/5/2017 tai tram Vam Nao cho thay pha
Cua Hva Q la nguwoc nhau. Hinh 6b. trong ba ngay dac
trung mia lii tir 26/9/2017 dén 29/9/2017 cho thdy
H_thuc do va Q_thuc do la cung pha va ciing nguoc pha
voi Q_tinh toan. Hinh 6c. trong ba ngay ddc trung mua
17 tir 26/9/2017 dén 29/9/2017theo phuwong trinh hoi quy
(4.2))
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Theo théng tin tir cac tram thay van, co ché do
dac va tinh toan luu luvong Q mua 1 1a theo mébi
tuong quan véi cAp myc nude H. Cin cir vao do ta
xac dinh ham theo H dé tinh toan Q (Q = f (H)).
Nhu véy, c¢6 thé hiéu luu luong Q trong mua 1ii, cu
thé 1a tir 1/8 dén 15/11 khong phai 1a gia trj thuc do
nhu trong mua kiét ma la dugc suy tir myc nuédc theo
mot quan hé tuwong quan (QCVN 47, 2013). bé giai
thich sy chua phu hop ctia phuong phép tinh toan
luu lugng nude mua 1d tai tram Vam Nao, phuong
trinh tinh toan luu lwong theo muc nude duoc tién
hanh lam don gian tai cac tram thuy van. Bang cach
lam don gian mo hinh thuy lyc, mét phuong trinh
thyc nghiém tinh Iuu lugng theo muc nudc duge tim
ra. To muc nudc tinh toan, phuong trinh thuc
nghiém nay dugc st dung dé tinh ra duoc luu lwong
tinh toan. Luu lugng tinh toan trong truong hop nay
rat gan véi dir liéu luu lwong thuc do tai tram Vam
Nao ké ca pha va bién d6 (tham chi trong truong hop
mo hinh da dugc lam don gian). Mot lan nirakhing
dinh rang két qua tinh toan tir mé hinh 2D trong mua
It 12 danh tin cdy va phuong phap tinh toan luu
lurong nude mua I tai tram Vam Nao 1a chua phu
hop.

Tac gia dua ra gia thuyét 1a luu lugng nudc mua
I dugc tinh theo phuong phap phan tich chinh xac
(Phan 2.1) va dong chay ciia khu vye nghién ciru 1a
dong chay déu. Néu gia thuyét nay 1a dung thi tir
muc nude tinh toan tir md hinh, ta c6 thé tinh lai
duoc luu lugng tinh toan. Luu lugng tinh todn nay
phai c6 bién do va pha tuong ddng véi luu lwong
thuc do tai tram Vam Nao.

Mic du mo6 hinh thuy luc dugc lam don gian lai
nhung dya vao két qua myc nude tinh toan tir md
hinh chung ta van c6 thé tim lai pha va bién d6 cho
luu lugng thyc do mua 1d tai tram Vam Nao (Hinh
6¢ va Hinh 8). Cho nén két qua trong mua lii cia mo
hinh 2D la dang tin cdy va pha cta luu luvong va myc
nudc trén song Vam Nao 14 nguge nhau ké ca mua
[l va mua kiét.

Hién nay, chua co tai liéu nao trinh bay cy thé
céch tinh luu lugng muc nudc cho mua 1 tai céac
tram thily van. Dé tranh phai tinh f(H) cach chinh
xac tir di liéu mat cét, ta c6 thé ap dung mét phuong
phap xap xi don gian bang cach hdi quy tuyén tinh.
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Hinh 7. Muc nuwéc thue do va tinh toan (H[m]) theo gio' véi hé s6 nham 0,016 tir ngay 01/8 dén ngay
15/11 nim 2017
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Hinh 8. Luu lugng nuéc thye do va tinh toan (Q[m3/s]) theo phuong trinh thuc nghi¢m theo gio véi
hé s6 nham 0,016 tir ngay 01/8 dén ngay 31/10 nam 2017

Ta gia sir trong trudng hop don gian 1a mat cét
w6t 1a hinh chir nhat c¢6 chiéu dai L va chiéu rong,
ban kinh thity luc Xap xi bang H. Tirc 14 ta gia thuyét
d6 sau dong chay nho hon so véi bé rong mat cit, va
gia thuyét 1a phu hop voi mat cat ngang tram Vam
Nao. Khi d6 dién tich mat cat wéc A= L xH.

Tu (5)taco

Q= f(H)ox AR, 3

ocH5/3

=Q =aHﬂ
=InQ)=pIn(H)+Ine,

()

10

trong d6, & va S 1a nhing hang s6.

Phuong trinh (7) 14 phuong trinh hdi quy tuyén
tinh gitra In(Q)va In(H). Tur dit liéu thyc do tai
tram Vam Nao, ta c6 phuong trinh hdi quy tuyén
tinh gitta H thyc do va Q thyc do cac thang mua 1
nhu sau:

In(Q) =0,4305In(H) +8,5566. (8)

Ap dung phuong trinh hdi quy (4.2) dé tinh toan
luu Iuong nudc theo dir liéu myc nude tinh toan tir
mo hinh ctia cac thang mua 11 ta ¢6 cac két qua duoc
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trinh bay trong Hinh 5. Pha ctia muc nudce tinh toan
H 1a cung pha véi luu lugng tinh toan Q. Péi véi
phuong phap tinh toan luu lugng mo hinh thong qua
phuong trinh hdi quy (8), pha giita Q thuc do va Q
tinh toan 1a cing pha (Hinh 6¢ va Hinh 8). Diéu nay
thé hién & viéc khi hé s6 nham nho hon 0,024 céc hé
s& NSE déu 16n hon khong. Bién do giita Q thuc do
va Q tinh toan theo phuong trinh (8) dugc thé hién
qua biéu d6 ¢ Hinh 5, Hinh 6¢ va Hinh 8. Biéu d6
phan tan Hinh 5 cho thiy bién d6 Q thyc do va Q
tinh toan 1a rat gin nhau. Diéu nay dugc thé hién 1a
dir lidu phan b rat gan xung quanh duong thing

y=X.

5. KET LUAN VA NHUNG KHUYEN
NGHI

Theo két qua tinh toan trong mé hinh 2D, trong
mua 1, pha gitra gia tri Q thuc do va H thyc do la
nguoc hhau. Sy ngugc pha gitra myc nude H va luu
lwong Q, mét lan nita dugc khing dinh trong viéc
x4ac nhan két qua tinh toan tir mé hinh 2D trong mua
lii 1a dang tin cdy. Nhu véy, ching ta ¢ co so dé
khang dinh rang phwong phap tinh toan luu luong
nude mua 1d tai tram Vam Nao 13 can duoc khéc
phuc.

Luu luong Q trong mua 1t khong phai la gia tri
thuc do nhu trong mua kiét, ma dwoc tinh theo mbi
quan hé tuong quan véi myc nude. Tuy nhién, tram
Vam Nao dugc dét trén song Vam Nao véi dia hinh
dong chay phuc tap, khong 6n dinh va c6 dong chay
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nguoc ké ca mua kiét va mua li. Vi vay, viéc ap
dung phuong phap tinh luu luong nudce nay cho mua
1ii tai song Vam Nao 1a chua phi hop. Diéu nay dwa
dén két qua so sanh giira luu lwong tinh toan ctia mo
hinh va thyc do 1a c6 sy khac biét I6n (Hinh 3, 6 va
8).

Nhu vay, d6i voi mua 1i ching ta chi sir dung
duoc dir liéu muc nudc thue do tai tram Vam Nao,
vi dit liéu luu Iwong thuc do 1a chua duge chinh xac
vi ¢6 thé duoc tinh toan tir di liéu mue nude. Do do,
ta nén ap dung ché do do va phuong phép tinh toan
luu lwgng nude mua i tai tram Vam Nao, giéng Vai
ché d6 do va phuong phap tinh toan ¢ mua kiét.
Phuong phép nay tuy c6 sai sb riéng cta n6, nhung
luu lugng nude duoce tinh doc 1ap véi myuc nude. Do
d6, dam bao dugc co ché dong chay tai tram Vam
Nao, tuc 1a Iuu lugng va muc nudc la khong cung
pha véi nhau.
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