Nghién ciru

NGHIEN CUU PHUONG PHAP HIEU CHINH QUAN HE THE
TiCH - MUC NUOC CUA HO CHUA

Nguyén Chinh Kién, Dwong Thi Thanh Hwong, Nguyén Thi Hing
Vién Co hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
Tém tit
Quan hé giita thé tich (V) va muc nuwée (Z) la mét dai lwong quan trong trong
viéc tinh can bc%ng hé chira dé thuce hién cong tac diéu hanh hé chira. Bé c¢6 duwoc dai
leong nay doi héi mét khéi heong do dac I6n, ton kém nhiéu chi phi va phdi lién tuc c¢dp
nhat tinh trang thuc 16 vi hé chira luén thay doi béi cac hién twong khdch quan va chu
quan nhu: sat 16, boi ldng, khai thdc cdt, ... Ngodi ra, sai s6 khi do dac va xir 1y s6 liéu
anh huwong lon dén do chinh xdc cua dir lieu. Vi vay, viéc hiéu chinh quan hé V - Z cua
hé chira la rat can thiét @é phuc vu cho qud trinh tac nghiép diéu hanh ho chira mot
cdch chinh xdc hon. Trong bai bdo nay, nhém tac gid thir nghiém 06 phwong phdp 16i
uu: phuwong phdp 6 vuong, phuong phdp Rosen Brock, phuwong phap Nelder - Mead,
phirong phép Hook - Jeeves, phwong phdp di truyén (GA) va phwong phdp tién héa
xdo trén phirc hop (SCE) dé ddanh gid cdc wu nhwoc diém cia ching va dp dung hiéu
chinh quan hé V - Z cho 4 hé Ban Chdt, Hudi Quang, Hoa Binh va Théc Ba.
Tir khéa: Quan h¢ V - Z; Phuong phap téi uu; Diéu hanh ho.
Abstract

Study on methods for the adjustment of the volume - waterlevel relationship of
reservoirs

Therelationship between the volume (V) and the water level (Z) is a significant factor
in calculating the reservoir balance for reservoir operation management. Obtaining
this factor often requires numerous measurements which is costly and such data must
constantly update due to natural and artificial impacts (i.e. landslides, sedimentation,
sand mining,...). In addition, errors in measurement and data processing have the
great effect on the accuracy of data. Therefore, the adjustment of V - Z relationship
of a reservoir is extremely necessary for accurately forecasting hydrological process
and reservoir operation management. In this study, 06 optimal methods, including:
Square method, Rosen Brock method, Nelder - Mead method, Hook - Jeeves method,
GA method, and Shuffled Complex Evolution - SCE method were tested to evaluate
their advantages and disadvantages and then applied the V - Z relationship adjustment
for Ban Chat, Huoi Quang, Hoa Binh and Thac Ba reservoirs.

Keywords: V - Z relationship; Optimal method; Reservoir operator.

1. M6 hinh s v
EZQ‘ -0, (1)

V(ty)=Vym (2)
Phuong trinh co ban cia qué trinh O day:

1.1. M6 hinh cén bang ho

diéu tiet ho chira la phuong phéap bao toan V - thé tich nudc chira trong hd tai

khéi lugng duoc viét dudi dang sau [1,2]:  thoi diém t, t,<t<T;

&5

Tap chi Khoa hoc Tai nguyén va Moi triwong - S0 37 - nam 2021



Nghién cuu
t, - thoi diém ban dau;

QI - luu lugng vao ho, duge xac
dinh bdi Q1 = Q11(t) + Q12(1)

Q11 - luu luong ty nhién chay vao ho;

Q12 - luu lugng diéu tiét tr hod
thuong luu méic ndi tiép vai ho;

Q2 - luu lugng ra hd duoc x4c dinh boi
Q,(t) =Q,1(t, Z,n,...) +Q,,(t, 2)

Véi la luu lvgng xa tir hd qua cac ctra xa day, ctra xa mat va qua tuabin:

0, (t.Z,n,..)=n4(1).0,,(2(1))+n,, (1), (2(¢))+ 0, (2(1),N(¢))

nxd - s6 cira xa dy duogc ma;

nxm - sd cira x4 mit duoc ma;

Qxd - Ivu lugng qua 1 cira xa day,
phu thudc vao muc nudc ho;

Qxm - luu lugng qua 1 cura xa mat,
phu thudc vao muc nudc ho;

Qtb - luu luwong qua tudc bin, phu
thudc vao myuc nudc cua hd va cong suat
phat;

Q,, - luu luwong bdc hoi.

1.2. Thay doi quan hé V- Z

Ban dau, tir bang quan hé¢ V - Z ciia
hd chira c6 duogce do do dac, ta thir nghiém
thay ddi cac cap gia tri nay. Vi du tai muc
nude Z, co thé tich hd tuong ung 1a v, dé
thay ddi quan hé, ta gia st thé tich méi
1a V*, tuy nhién chi xét thé tich méi nay
thay d6i nho, thoa mén diéu kién:

1 1
E(Vi—l +V) <V < E(Vi + Vi)

Hinh 1: Phwong dn thay doi quan hé V - Z
ciia ho chira
Goi hé s6 thay doi thé tich ung voi
muc nudc Z 1a o, thi: Vi =a;V;

Vay ta co:
l(Vi—1+Vi) < a; < l(Vi+Vi+1) (3)
2 Vi 2 Vi

1.3. Phwong phap gidi bai toan woc
tinh hé s6 téi wu:

Xét ham gia: F = 3%, (Z, - Z,) (4)

Z;: Gi4 tri muc nude ho tinh toan;

Z;: Gia tri myc nuée hd thyc do.

Nhu vay dé gia tri tinh toan gan sat
voi cac gid tri thuc do thi gia tri ham F
phai tién vé cyc tiéu F = 0. F 1a ham cua
Z,Z laham cia V - tra theo bang quan hé
V-Z ,nghiala F ham cua o,

Vay yéu cau dit ra 1a: Ta c¢6 bd hé s6
a. twong ung voi cac cip do ctia quan hé
V - Z hd, can tim bo hé sb nay (tim bang
quan h¢ V - Z mdi) sao cho ham gia (4)
& trén dat cuc tiéu. BO hé sd nay bi rang
budc boi cac didu kién bat ding thuc (3)
xac dinh & trén.

Bai toan duoc viét dudi dang tong
quat nhu sau:

Cho tap D xac dinh boi:

D= {x€R™: hy(x)=0;
i=12,..,mgijx)<0;
j=12,..,p}

Choham sdf: D — R, hamsb & : R"
—> R; ham sb g - R'—>R;
Xét bai toan t6i wu véi rang budc
téng quat dang:
min{f(x) : x € R™}
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véi cac diéu kién:
hi(x)=0,i=1,2,..,m
{gj(x) <0,j=12,..,p

Dbi v6i cac ham f, tuy thudc vao
tinh chit cia n6 ma ngudi ta sir dung
cac phuong phap khac nhau tim cyc tri
tuong rng. Trong nghién ctru nay, nhom
tac gia tha nghiém 06 phuong phap dé
cap duoi day.

1.3.1. Phuong phap 6 vuong

C6 nhiéu phuong phap lya chon gia
tri toi uu ctia thong sd nhung dé hiéu hon
c4 va tinh toan vat va hon ca 1a phuong
phap 6 vudng (phuong phap ludi). Chia
mién xac dinh cia ting thong s6 thanh
cic phan bang nhau. V&i mdi by diém
tai cac nat xac dinh mot bd thong sb cua
mé hinh. Thye hién n 1an tinh toan theo
mo hinh dé tim mién cé gia tri nho nhat
ctia ham muc tiéu. Qua trinh c&r nhu thé
tiép didn cho dén khi budc do tim nho
hon mét v6 cung bé chon trudc. Phuong
phap nay chi cho phép phat hién cuyc tri
dia phuong du rong hon mat ludi, do d6
mac du da chép nhan khéi lugng tinh
toan khong 16 nhung van c6 kha ning roi
vao cuc tri dia phuong.

1.3.2. Phuong phap Rosenbrock

Phuong phap Rosenbrock la budc
phat trién ctia phuong phap do dbc, rat
thich hop véi dang ham muc tiéu khong
tinh dugc dao ham riéng phan. Chon so
b6 mbi thong s6 mot gia tri hop 1y ndo do,
tinh gid tri cia ham muc tiéu ing vdi cac
gia tri cua thong s6 duoc chon 1an dau.
Chi thay dbi gia tri ciia mot thong s, giir
nguyén tat ca gi tri cia cac thong s con
lai, tinh gia tri méi ctia ham muc tiéu. Néu
ham muyc tiéu c6 gié tri nho hon tai vi tri
cii, chon ngay gia tri cia thong s6 vira tinh

Nghién ciru

thtr lam gié tri chinh thtc, con nguoc lai
thay doi gia tri thong sd do theo quy luat
tinh tién. Lip lai cho tung thong sb va
danh gia ham muc tiéu sau mdi lan thue
hién véi tit ca cac thong sb, dimg thuc
hién khi budc thay ddi cac thong sé déu
nho hon 1 gié tri cho trudc.
1.3.3. Phuong phap Hooke-Jeeves

Thu tuc co ban cua thuat toan Hooke
- Jeeves la thu tuc do tim dia phuong: Xuét
phat tir mot diém x € Rn theo 2n hudng
doc theo n truc toa d vai d6 dai budc h
tim diém x’ ¢6 gia tri ham muc tiéu f(x’)
t6t hon f(x).

1.3.4. Phuong phap Nelder - Mead

Thuat todn Nelder - Mead st dung
mot mo hinh hinh hoc goi 1a simplex dé
di chuyén di mo diém tdi wu trong khong
gian tim kiém nén n6 dugc goi 1a “Simplex
search method”. Céc simplex n-chiéu nay
duoc bién dang nho 3 phép bién doi: dbi
xtng guong, phép co, phép dan dua vao
4 tham sb can xac dinh d6 1a: hé s6 phan
xa, hé s6 dan C, hé sé co D va hé sé thu
hep E.

1.3.5 Gidi thudt di truyén (GA)

Giai thuat Di truyén 4p dung qué trinh
tién hoa ty nhién (van dung cac nguyén ly
cta tién héa nhu di truyén, dot bién, chon
loc tur nhién, va trao d6i chéo) dé giai cac
bai toan tdi wu trong thuc té (tir tap cac 101
giai c6 thé ban dau théng qua nhidu budc
tién hoa hinh thanh cac tip hop méi voi
10i giai t6t hon va cudi cung sé& tim duoc
101 giai gan toi wu).

1.3.6 Phwong phdp tién héa xdo tron
phure hop (Shuffled Complex Evolution-
SCE):

Phuong phap SCE duoc xdy dung
dua trén: su két hop gitta phuong phap
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Nghién ciu

Downhill Simplex cta Neader Mead
(1956) voi cac khai ni€ém cua phuong
phap tim kiém ngiu nhién c6 kiém soat
(Price, 1987); sy x4o tron canh tranh
(Holland, 1975); x40 trdn cac phuc hop.
Phuong phap SCE duoc khéi tao bang
cach chon cac tham sb p va m véi p 13 sb
phirc hop, m 1 sé diém trong mdi phirc
hop. Khong gian mau s 1a mau lay ngau
nhién trong khong gian kha thi cua thong
s6 sir dung mot phan phdi xac suat thong
nhat va tinh toan gia tri ham muc tiéu tai
mdi diém d6. Sau d6, cac diém trong s

déu duoc sip xép theo thir tu gia tri ca
ham muyc tiéu tét dan. Cac diém nay sé
duoc chia thanh p phtc hop, mdi phirc
hop gdm m diém. MGi phirc hop s& tién
hoa theo mot cach doc 1ap theo phuong
phap Downhill Simplex. Budc tiép theo,
x40 tron, két hop cac diém trong cac phic
hop da phat trién thanh mot tap mau moi
dwa trén thong tin cua tip mau ban dau.
Su phat trién va xdo tron nay s€ dugc lap
di 1ap lai cho t61 khi nao céc ti€u chi hoi
tu dugc thoa man.

1.4. So' do khoi chwong trinh tinh todn

' Rit dau

=

Poc cac thong s6 hd chira (V-Z, QH xa
day, QH xa mat). doc cac gia trj thye
do (Q vao, muc nudc ho, so cua xa...)

|

Z=2°
V = Quan hé V-Z (2

2Qxa = Qxa asy Dt dayt Gxa min Namae

|

Giai lap Runge Kutta 4 ‘
v=Vv!

l

Tinh Z'= Quan hé V-Z (V')

-

No
<1

l Yes

Kétthic )

max —_—

a. So' dé khéi moé hinh diéu tiét

88

Nhdp cac khoang xdc dinh ctia tham

50 dau vao

l

Chia cac khoang xac dinh ciia moi

| tham s thanh 10 khoang. Tinh 10

gid tri ham muc tiéu tai cac nat.

l

Tim nat ¢6 vi tri ma gia tri ham muc

tiéu dat cuc tri.
Gan khoang xac dinh mdi tham sé

bang doan chira nut dat cuec tri do.

}

Diing Khoang xac dinh

cua tham s0 < ¢

In két qua

b. So dé khoi thudt todn é vuéng
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ghién ciru

$6 gid i ban diu ()

Nhip cic diém ban diu x', x

o
via.Bv ‘

2.Tinh cac gid tri fi. £, fis

v ¥ v '] ¥ Tim ¥, 2, x*
S Gidi han Thong s6 ban Hudng ban DO dii ban
i han trén dusi P diu dive

¥ ¥ t ¥ ¥ ‘ 3.Tinh x".f(x") ‘

Véi huing i (=1 n) [ l

‘ 4Tinh x" = (1+apx" - ax!. f; = f(x) ‘

5.0Tinh X7 = yx"+ (1-y)x":
fp=1fix") 0

Ham mye tiéu
1i nhd nhat?

I

C6 it nhit mdt lin thir thanh | §
cong v thit bai durgc tim thiy
trong homg i* ?

[»

C6 it nhét mot kan thir thinh Tao mt thp mai thude cic
cong v thit bai duge tim thiy huréng trye giao
trong m

Tiéu chuin
hoi tu?

Tinh lgi i, f3. o) ‘4—‘ Dt moi X' = (x'+ x5)2

c. So dé khéi thugt todn Rosenbrock d. So do khoi thudt toan Hooke - Jeeves

. Chou,e,ha, f*,x!

Budc 1

Nhin céc tham sb cua

bai toan
I

Bude 2 Khoi tao quin thé ban

diu

Change >0

Bude3 |y =y 4 (v - w), Tinh f{x)

Néu f(x) < f5thi f* « f(x) Buéc 4

!
[ o ]

Change > 0 > Dot bien

Buc 6 b

Bude 7 U evyex

e. So' do khéi thudt todn Nelder - Mead f- So dé khoi gidi thugt di truyén
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Nghién ciru

Bat Lﬁll GeR
P ra cac gid tri n, complex A, m, chon
anfBtronsdo2<a<ma> 16> 1

Piu vio: n = sb chiéu, p=sd lugng complexes.
m= 50 diém trong méi subcomplex. Phiin chia A theo phin b xdc sudt hinh thang
Tinh: s=pxm i MmAl=n
m(m + 1)
l [’
Chon ra q diém tir A theo pi. Luu chiing

vio mang B va lién hé véi A aua |

Léy ra s diém trong khéng gian cho phép. Tinh
gid tri ham myc tiéu cia mdi diém.
l |Sép xép B, L theo chiéu tang dan cua gia|
" tri ham muyc tiéu. Tinh diém trong tim
B Uy, U, gy VA B U Ja diém 6 nhal

v

l _— - Tao ra mit diém 7 ngau nhién
trong khoang xdc dinh H, Dt r

Sap xép s diém theo thir ty tang ddn cua ham

muc tiéu, sau dd luu vio mang D.
l

Phén mang D thinh p complexs. méi complex
gém m diém, D = (A" k=1.2, ..... p)

‘ Phit trién timg phirc hop A%, k=1.2. ..... p <—{' Thuiit toin CCE ‘

l Is
Tinh € = (ghugh2 v fe
Xio trén céc phirc hop A¥, k=1.2, ...., p trong
mang D — T Tao ra mét diém z ngAu nhién
- | Toorami
<\\\7' . //>< trong khodng xc dinh H, Dit u

l

Sai o
Kiém tra hoi ty
- i=jl

Dung D6 chd B trong A theo L va sap xép A

theo the tr tang dan cua gia tri ham muc

g.1. So do khéi thugt todn SCE

Return to SCE

g.2. So d6 khéi module CCE ciia thugt
toan SCE

Hinh 2: So' do khéi mé hinh cén bang hé chiva va cdc thudt todn siv dung
2. Thir nghiém tinh hiéu chinh V-Z.
2.1. Luu vuc nghién ciru
Trong nghién cru nay, nhom tac gia thir nghiém trén 04 ho chira: Ban Chat,
Hudi Quang, Hoa Binh, Thac Ba, déu la cac ho chtra 16n trong hé thong ho thuy dién

tai Bac Bo.

Hinh 3: Vi tri cac ho chiva nghién ciru
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Bing 1. Théng sé hé chiva

Nghién ciru

Ho thuy dién | Ho thuy dién | Ho thiy dién | Ho thiy dién

Ban Chat Hudi Quéing Hoa Binh Thac Ba
Muc nuwéc dang binh thuong 475,00 m 370,00 m 117,00 m 58,00 m
Muc nuwée chét 431,00 m 368,00 m 80,00 m 46,00 m

y , A o R

t“fffp"f‘gfo'l‘{}/‘o)“ha‘ kiem | 47731 m 370,00 m 122,00 m 61,00 m
Dung tich toan b 2137,70 triéu m® | 184,20 triéu m® | 9862,00 triéu m? | 2940,00 triéu m?
Dung tich hiru ich 1702,40 tricu m* | 16,30 triéu m* | 6062,00 triéu m? | 2160,00 tridu m®

2.2. Phwong dn tinh

Trong bai bao nay, nhom tac gia da chon 2 tran 1t nam 2020 v¢i thoi gian tinh toan
cu the dugc dé cap trong Bang 2.
Bdng 2. Thoi gian tinh todn

Phuong 4n Thoi gian bat dau Thoi gian két thiic
Tran lii 1 Hi¢u chinh 28/09/2020 03/10/2020
Tran lii 2 Ki¢ém dinh 21/10/2020 26/10/2020
—— ,"( - N

.

— Mgt mrdchi

Hinh 4: Duwong luu lwgng vao hé, ra ho, Hinh 5: Duong lwu lwong vao ho, ra ho,
muc nwoc ho Bdn Chat giita thuc do va tinh muwc nwoc ho Hudi Qudng giita thuc do va
todn chwa hi¢u chinh cia tran lii 01 tinh todan chwa hiéu chinh cia tran lii 01

Ve e 6 G i el i ik

Hinh 7: Duwong luu luwong vao hé, ra ho,
muyc nwdc ho Thdc Ba giva thwce do va
tinh todn chwa hiéu chinh ciia trdn lii 01

Hinh 6: Duong luu lwong vao hé, ra ho,
muc nwoc ho Hoa Binh giita thyc do va tinh
todan chwa hiéu chinh cia trdan lii 01
ho chira cho tran 1d 1 va c6 két qua nhu
trong Hinh 4 dén Hinh 7. Nhan thay c6 su
sai s0 kha 16n gitra myc nudce ho tinh toan

va thuc do.

Ban dau, thyuc hién tinh can béng ho
st dung bang quan hé¢ V - Z duogc cong
b6 trong Quy trinh van hanh lién hé chira
trén luu vuc song Hong cua Thii tudng
Chinh pht ban hanh nim 2019 déi véi 04

1
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a. Hiéu chinh mo hinh.

Duéi day 1a két qua tinh hiéu chinh
ctia 4 ho tng v6i 6 phuong phap tdi v,

hiéu chinh quan h¢ V - Z.
Trong do:
- PP1: Phuong phap 6 vuong
- PP2: Phuong phap Rosenbrock

Hinh 8: D6 thi muc nwéc hé Bin Chdt
giita thuc do va tinh todan ciia 6 phwong
Phdp hiéu chinh V - Z, trdn lii 01
117.5
117
116.5

Thuc

do

o > @9 > QQ QQ > QQQ. QQ )
&S & & S
) q\p@ Q\% \Q\\ \Q\’\» \Q\"B

ZMure nwée (m)

- PP3: Phuong phap Hook - Jeeves
PP4: Phuong phép Nelder - Mead

- PP5: Phuong phap Giai thuat di
truyén GA

- PP6: Phuong phap tién hoa xéo

tron phue hgp SCE.
371
3705 do T -
370 Thy L
369.5 cdo =4
~ 369 —
E 368.5
g 368
£ 3675
P ) Q"QQ Q ) ) @Q
2 & & O & & &
qfc\'\» ’\9\'\» ’&\"r \\\'\. \’\S\' \,k,\'»
o,\ e,\ q\' O \Q \Q

Hinh 9: Dé thi muc nwéc hé Hui Qudng
giita thuc do va tinh todn ciia 6 phuwong
Phap hiéu chinh V - Z, trdn lii 01

58.2

¢ nwée (m)
N
B |
]

N

SRR S S\
AR R Y
AR OO K R
AN N UG
S LS N N

w

Hinh 10: Do thi muc nwéc hé Hoa Binh  Hinh 11: Dé thi muwe nwde ho Théc Ba giiva

giita thwe do va tinh todn ciia 6 phuwong
phap hiéu chinh V - Z, tran lii 01

thwe do va tinh todn cia 6 phwong phdap
hiéu chinh V - Z, trdn lii 01

Hinh 8 dén Hinh 11 1a duong so sanh myc nudc ciia 4 hd theo 6 phuong phép giita

thuc do va tinh toan. Qua do, ta thdy sai s6 muc nudc giita thue do va tinh toan (da

hiéu chinh) nho, véi chi s6 NSE dat két qua tot 0.97, trong d6 phwong phap 6 (SCE)

cho két qua tt nhat (Bang 3).

Bing 3. Bing chi s6 NSE ddnh gid sai so giita mwe nwéc thuce do va tinh higu chinh ciia 6
phwong phap doi voi 04 ho chira

Chi s6 NSE
Chua higu Hiéu chinh
chinh ¢
PP1 PP2 PP3 PP4 PP5 PP6
Ban Chat | 0,9779776 | 0,9778234 | 0,977997 | 0,977993 | 0,973193 | 0,977553 |0,977999
Hudi Quang | 0,7262280 | 0,7198890 | 0,973887 | 0,970037 | 0,873603 | 0,928377 |0,978532
HoaBinh | 0,9391423 | 0,9370726 | 0,996171 | 0,993557 | 0,995137 | 0,941901 |0,997102
Théac Ba 0,9459210 | 0,9457541 | 0,968361 | 0,967418 | 0,852727 | 0,939505 | 0,968125
92
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=——=Chua hi¢u chinh /
i
A~
A
raa

tel

Thé tich (1026 m3)

Murc nwée (m)

Hinh 12: Do thi thé tich va muc nudc hé Bin

Nghién ciru

N

—— Chuwa hiéu chinh

Thé tich (1026 m3)

Muye nuwée (m)

Hinh 13: Do thi thé tich va muc nude ho Hudi

Chit truoc va sau khi hi¢u chinh tinh theo PP6 Qudng trudc va sau khi hi¢u chinh tinh theo PP6
N 4

a —— Chura hi¢u chinh X
-
;}yy
)
£ ”
e
< X
:
cHY
@ x
==
L Murc nuwée (m) Y,

N

—— Chua hi¢u chinh

Thé tich (106 m3)

Muc nuée (m) Y

Hinh 14: Do thi thé tich va muc nuéc hoé Hoa  Hinh 15: Do thi thé tich va muwe nuée hé Thic
Binh trudc va sau khi hiéu chinh tinh theo PP6  Ba triwoc va sau khi hiéu chinh tinh theo PP6

Hinh 12 dén Hinh 15 1a duong quan hé V - Z va sai s6 khi chua hiéu chinh, da

hiéu chinh theo PP6 (SCE).
b. Kiém dinh mé hinh

Sau khi hiéu chinh, ding quan hé V - Z da c6 duoc dé kiém dinh cho 04 ho trong

tran 1ii 2, két qua trén Hinh 16 dén 19.

475.1
e Thyrc do
—— -

475
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Hinh 16: Po thi muc nuwéc hé Bain Chit
thang 10/2020 giita thyc do va tinh todn
cia 6 phwong phdp
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Hinh 18: Po thi muc nwéc hé Hoa Binh
thang 10/2020 giita thuc do va tinh todn
ciia 6 phwong phap
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Hinh 17: Pé thi muc nwéc ho Hudi Qudng
thang 10/2020 giita thuc do va tinh todn ciia

6 phwong phdp
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Hinh 19: Po thi muc nwéc hé Thic Ba
thang 10/2020 giita thuc do va tinh toan ciia

6 phwong phdp
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Nghién ciu

Bing 4. Bing chi sé NSE ddnh gid sai sé gifta mwc nwdc thue do va tinh kiém dinh ciia 6
phuwong phap doi véi 04 ho chira

HO chira Chm} hi¢u Kiém dinh
chinh ’
PP1 PP2 PP3 PP4 PP5 PP6

Ban Chat 0,8785030 | 0,8890519 | 0,9954737 | 0,995479 | 0,886898 | 0,992444 | 0,995476
Hu¢i Quang | 0,9474320 | 0,9461615 | 0,9938058 | 0,993798 | 0,929617 | 0,990635 | 0,993366

Hoa Binh 0,9604731 | 0,9603655 | 0,9935317 | 0,986528 | 0,876687 | 0,985132 | 0,993532

Thac Ba 0,8273770 | 0,8326723 | 0,9633250 | 0,963392 | 0,919875 | 0,963110 | 0,968312

Nhan xeét: chinh xac tinh myc nudc trong du bao 1t

Viée diéu chinh quan hé V - Z ho
chira dem lai hiéu qua 10 rét trong két qua
tinh toan muc nudc hd, qua cac dd thi so
sanh va bang chi sé NSE ctia 4 hd qua 6
phuong phép.

Ngoai trir thudt todn 6 vudng, céc
thuat toan khac dugc thu nghiém chay
hang trim 1an v&i cc gia tri xuét phat ngau
nhién nham tranh bay cyc tri dia phuong.
Mdi 1an do tim téi uu mdi phuong phap
mét hang gio do khdi lugng tinh toan 16n
(chay hang chuc ngan lan tinh can bang
hd toan dot 1), nhung sau khi da xac dinh
duoc bo hé sb tdi uu, viéc ap dung tinh
kiém dinh cho khoang thoi gian khac rat
nhanh chong. Vé téc do tinh toan, phuong
phap Hook - Jeeves cho két qua nhanh
nhat. Vé két qua tinh toan, phuong phap
SCE thuong cho két qua tot nhit (NSE >
0,96), tiép d6 1a dén phuong phap Hook
- Jeeves; phuong phap Nelder - Mead va
phuong phap 6 vuong té ra kém hi¢u qua
nhat. Cac phuong phap thudng cho két
qua t6t hon gia tri chua hiéu chinh, tuy
nhién trong mot sd it truong hop khong
hoi tu hodc cho két qua NSE kém hon.

3. Két luan

No6i dung nghién ctru cua bai bao
dugc dinh hudéng vao viéc hi¢u chinh
quan hé the tich - muc nudc, nang cao do
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cho hé thuy dién bang viéc ap dung 06
phuong phap woc tinh thong sé toi wu.
Két qua hiéu chinh va kiém dinh cho céac
con lii nam 2020 tai 4 hd chtra cho thay
chi s6 NSE tang rod rét, muc nudc hd tién
sat thuc do, gop phan ting do chinh xéac
cua két qua tac nghiép tu van diéu hanh
ho chira thuy dién.
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