Nghién ciru

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

Nguyén Chinh Kién, Dwong Thi Thanh Huwong, Nguyén Thi Hing
Vién Co hoc, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam
Tém tit
Quan hé giita thé tich (V) va mye nude (Z) la mot dai lwong quan trong trong
viéc tinh can bcing hé chira dé thuc hién cong tdc diéu hanh hé chira. Pé ¢ dwoc dai
leong nay doi héi mét khoi heong do dac 16m, ton kém nhiéu chi phi va phdi lién tuc cdp
nhat tinh trang thuc 1é vi hé chira luén thay déi béi cdc hién twong khach quan va chu
quan nhu: sat 16, boi ling, khai thdc cdt, ... Ngodi ra, sai s6 khi do dac va xir Iy s6 liéu
anh hwong lon dén as chinh xdac cua div liéu. Vi vay, viéc hiéu chinh quan hé V - Z cua
ho chira la rat can thiét dé phuc vu cho qud trinh tdc nghiép diéu hanh ho chira mét
cdch chinh xdc hon. Trong bai bdo nay, nhom tdc gia thir nghiém 06 phwong phdp toi
uu: phwong phdp 6 vuong, phwong phap Rosen Brock, phuwong phdp Nelder - Mead,
phuwong phdp Hook - Jeeves, phirong phdp di truyén (GA) va phwong phdp tién héa
xdo trén phitc hop (SCE) dé danh gia cdc wu nhuwoce diém ciia ching va dp dung hiéu
chinh quan hé V - Z cho 4 hé Ban Chdt, Hudi Quéang, Hoa Binh va Thdc Ba.
Tir khoa: Quan hé V - Z; Phuong phap t6i wu; Diéu hanh hd.
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 s6 dv
E=Q1 _Qz (1)

V(ty)=V,) (2)
Phuong trinh co ban cua qud trinh O day:

di€u tiét ho chura 1a phuong phép bao toan V - thé tich nudc chira trong hd tai

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

1.1. M6 hinh cén bing hé
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dinh boi @1 = Q11(t) + Q12(8)

t, - thoi diém ban dau; Q12 - luu luwong diéu tiét tir hd
Q1 - luu luong vao hd, duge xac thuong luu méc néi tiép véi ho;

Q2 - Iyu lwong ra hd duoc xac dinh boi
Q11 - Iuu luong tu nhién chay vao hd; Q2(t) = Q21(t,Z,n, ...) + Q22(t, 2)

V6i 1a luu luong xa tir hd qua cic cira xa ddy, ctra x4 mit va qua tuabin:

Oy (6.Z,1,...) =4 (1) 04 (2(2)) + 1, (£) -0, (2(1)) + O (2(1).N(2))

nxd - s6 clra xa day dugc mo;

nxm - sO ctra x4 mit dugc ma;

Qxd - luu lugng qua 1 cua xa day,
phu thudc vao muc nudce ho;

Qxm - luu lugng qua 1 ctra xa mat,
phu thudc vao muc nudce ho;

Qtb - lvu lwong qua tudc bin, phu
thudc vao muc nude cia ho va cong suét
phat;

Q,, - luu lwong bdc hoi.

1.2. Thay doi quan hé V - Z

Ban dau, tir bang quan hé V - Z cua
hd chira c6 duge do do dac, ta thu nghiém
thay ddi cac cap gia tri nay. Vi du tai myuc
nudce Z, ¢6 thé tich hd twong tng 1a V,, dé
thay d6i quan hé, ta gia su thé tich méi
1a V*, tuy nhién chi xét thé tich méi nay
thay d6i nho, thoa man diéu kién:

1 1
5 Wit + V) <V7 <5 (Vi + Vi)

Hinh 1: Phwong dn thay doi quan hé V - Z
ctia ho chwa
Goi hé sb thay dbi thé tich ung voi
muyc nudc Z, 1a o, thi: Vi =a;V;

Vay ta co:
1 (Vi tVy)
2 Vi

1(Vi+Viiq)

<ai<
2 Vi

3)

1.3. Phwong phap gidi bai todn wéc
tinh hé sé t6i wu:

Xét ham gid: F = 2312 - Z) (4)

Z;: Gi4 tri muc nude ho tinh toan;

Z;: Gia tri mue nude hd thuc do.

Nhu vy dé gid tri tinh toan gan sat
V01 cac gia tri thyc do thi gia tri ham F
phai tién vé cyc tiéu F = 0. F 13 ham cua
Z,Z laham cua V - tra theo bang quan h¢
V -Z ,nghiala F ham cia o,

Vay yéu cAu dat ra 1a: Ta c6 bo hé sd
o, tuong ung voi cac cap do cua quan hé
V - Z hd, can tim bd hé sb nay (tim bang
quan hé V - Z mdi) sao cho ham gia (4)
& trén dat cuc tiéu. Bo hé s nay bi rang
budc boi cac diéu kién bat dang thire (3)
xac dinh o trén.

Bai toan dugc viét dudi dang tong
quat nhu sau:

Cho tap D xac dinh boi:

D= {xeR™: h(x)=0;
i=12,..,mgjx) <0;
j=12,..,p}

Cho ham s6 f: D — R, ham s h.:R"
— R; ham s6 g R >R,
Xét bai toan tdi wu véi rang budc
tong 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

Déi v6i cac ham f, tuy thudc vao
tinh chat cia né ma ngudi ta st dung
cac phuong phédp khac nhau tim cuc tri
tuong tng. Trong nghién clru nay, nhom
tac gia thu nghiém 06 phuong phép dé
cap dudi day.

1.3.1. Phuong phap 6 vuong

C6 nhiéu phuong phap lwa chon gia
tri t6i vu cua thong s6 nhung dé hiéu hon
ca va tinh todn vat va hon ca 1a phuong
phap 6 vuong (phuong phap ludi). Chia
mién xac dinh cia ting thong sb thanh
cac phan bang nhau. Vi mdi bo diém
tai cac nut xac dinh mgt bo thong sb cua
mé hinh. Thuc hién n 1an tinh toan theo
moé hinh dé tim mién c6 gi4 tri nho nhat
ctia ham muc tiéu. Qu4 trinh ct nhu thé
tiép dién cho dén khi budc do tim nho
hon mdt v6 cung bé chon trudc. Phuong
phap nay chi cho phép phat hién cuc tri
dia phuong du rong hon mit luéi, do d6
mic di d3 chip nhan khoi lugng tinh
toan khong 16 nhung van ¢6 kha nang roi
vao cuc tri dia phuong.

1.3.2. Phuong phap Rosenbrock

Phuong phap Rosenbrock la budc
phat trién cia phuong phap d6 déc, rat
thich hop vé1 dang ham muc ti€u khong
tinh dugc dao ham riéng phﬁn. Chon so
bd mdi théng sé mot gia tri hop 1y nao do,
tinh gia tri cia ham muc tiéu tng vdi cac
gia tri cia thong s6 duge chon lan dau.
Chi thay d6i gia tri ctia mot thong sd, giir
nguyén tat ca gia tri ctia cac thong sb con
lai, tinh gid tri mgi cua ham muc tiéu. Néu
ham muc ti€u cd gia tri nho hon tai vi tri
cil, chon ngay gia tri ciia thong so vira tinh

Nghién ciru

thir [am gia tri chinh thuce, con nguoc lai
thay d6i gid tri thong sé d6 theo quy luat
tinh tién. Lap lai cho tung thong s6 va
danh gia ham muc tiéu sau mdi lan thyc
hién véi tit ca cac thong 30, dung thuc
hién khi budc thay ddi cac thong sé déu
nho hon 1 gia tri cho trudce.
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 d6 voi do dai budc h
tim diém x’ ¢6 gid tri ham muc tiéu f(x”)
t6t hon f(x).

1.3.4. Phuong phap Nelder - Mead

Thuat toan Nelder - Mead st dung
mot moé hinh hinh hoc goi 1a simplex dé
di chuyén di mo diém t6i wu trong khong
gian tim kiém nén né duoc goi 1a “Simplex
search method”. Cac simplex n-chiéu nay
dugc bién dang nhd 3 phép bién dbi: ddi
xung guong, phép co, phép dan dua vao
4 tham sb can xac dinh d6 1a: hé sb phan
xa, hé s6 dan C, hé s co D va hé s6 thu
hep E.

1.3.5 Giai thudt di truyén (GA)

Giai thuat Di truyén ap dung qué trinh
tién héa tu nhién (van dung céc nguyén ly
cta tién héa nhu di truyén, dot bién, chon
loc ty nhién, va trao d6i chéo) dé giai cac
bai toan t6i wu trong thuc té (tir tap cac 1oi
giai c¢6 thé ban dau thong qua nhiéu budc
tién héa hinh thanh cac tap hop mdi véi
10i giai t6t hon va cudi cung s& tim dugc
161 gidi gan t6i wu).

1.3.6 Phirong phdp tién héa xdo trén
phire hop (Shuffled Complex Evolution-
SCE):

Phuong phap SCE duogc xdy dung
dua trén: sy két hop giira phuong phap
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Downhill Simplex cua Neader Mead
(1956) véi cac khai ni¢m cua phuong
phap tim kiém ngau nhién c6 kiém soat
(Price, 1987); su xdo trén canh tranh
(Holland, 1975); xdo tron cac phuc hop.
Phuong phdp SCE dugc khoi tao bang
cach chon cac tham sb p va m véi p 1a sb
phirc hop, m 1a s6 diém trong mdi phirc
hop. Khong gian miu s 1a mau ldy ngau
nhién trong khong gian kha thi cia thong
s6 sir dung mot phan phdi xac suit thong
nhit va tinh ton gia tri ham muc tiéu tai
mdi diém d6. Sau do, cic diém trong s

déu duoc sip xép theo thr tir gia tri cua
ham muc tiéu tot dan. Cac diém ndy s&
duoc chia thanh p phic hop, mdi phic
hop gdm m diém. Mdi phiic hop sé& tién
héa theo mot cach ddc lap theo phuong
phap Downhill Simplex. Buéc tiép theo,
x40 tron, két hop cac diém trong cic phiic
hop da phat trién thanh mot tip mau méi
dwa trén thong tin cia tdp mau ban dau.
Su phat trién va x4o tron nay s& dugc lap
di 1ap lai cho t6i khi nao cdc tiéu chi hdi
tu duoc thoa man.

1.4. So' d6 khoi chwong trinh tinh todn

Bit diu

]
Poc cic thong so I chira (V-Z, QH xa
diy, OH xa mt), doc cde gid tn thye
do (Q vaw, mye nude ho, 50 ¢ ba xi...)

¥

Z=7°
V= Quan hé V-Z (") L&

Y 0w = Yo doy M doy® G e Pampn

Giai lap Runge Kutta 4
V=y!

¥

Tinh 2'= Quan hé V-Z (V")

No

Két thiic

a. So do khoi mé hinh diéu tiét

38

Nhip cac khoang xdc dinh cia tham

50 dau vao

l

Chia cac khoang xice dinh coa moi

| tham s thanh 10 khoang. Tinh 10"

2id tri ham muye tiéu tai cac nat,

l

Tim niGt €6 vi tri ma gia tri ham muc

tiéu dat cure tri.
Gin khodng xde dinh mdi tham so
bang doan chira nut dat cue tri do.

l

BPang - Khoang xac dinh

cua tham 56 < ¢

Sai

h J

In két qui

b. So' do khéi thugt todn 6 vuéng
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d. So dé khéi thudt todn Hooke - Jeeves

Bude |

m Nhin ciic tham s cia
hai woan
136 tim cpuanh x

c. So do khoi thudt todn Rosenbrock

Hie 00 |

Cho w, e, h,a,

]

Khifi tgo quin thé ban
dilu

Tinh gid tri thich nghi

| x=ws+ (v=u) Twhfix) [*——

Néu f(x) < fL. 10 f* = fla) Budcd i
Lasi g .

Hure 3

=
-
"

nhit

Dit bin

TR

Hunoe 6

?[

Hude 7

e. So do khéi thudt todn Nelder - Mead f. So dé khoi gidgi thudt di truyén
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Dun 1 cic gif b m, coanpex A, m. chon
| om B e do 2 <o cmon s |

D vao: n = w0 chiéw, p= <0 lgng complexes,
. ¥ I ]
= =03 diem trong mai subcomplex Phim chis A theo phiin b xac wale hinh thang
————
= Amd1=0)
Tinh: s=pxm i o PO e
mim + L}
i hon ra g didm 1 A theo pi Lim ching
v mang H v lién b v A ua |

- 1
Ly ra s diém trong khisng gian cho phép, Tink

widh i Ty e tiéu cim mi diém |
Shp xdp B, 1 dhico chiby ting din o gid
l "| trj ham mue tidw. Tinh didm tmg tim
1 0 Mt i 8 g i 0 A

— . |
Siip xep s diem theo thir ty ting dan cim ham -
N N

. reth -
Phiin mang [ thianh p complexs. mai complex <>
5}

wom m diém, D= (A% k=12, ... p)

Pht trién timg phie hop AL k=12, .. p ’4:" Thust toin CCE

}

Xt trin cive phire hop A% k=12, ..., ptrong
ming D

T m mix didm 7 nges nhién
e khong xde dinh H, B r

Bt vy = rvady

<“\

Too r mi didn 7 ngle nhidn
5 [trang Khodey vae dinh H, B

Kidm trn b

i b 1§ momg A then L va <ip vip A

theo thir b thnu dis cua 26 tn ham s

Betum to SUF

g.1. So d6 khéi thugt todn SCE o,
g2.2. So do khoi module CCE cua thudt
toin SCE

Hinh 2: So do khéi mé hinh cén bing ho chiva va cdc thugt todn sir dung
2. Thir nghiém tinh hi€u chinh V-Z.

2.1. Luu vwc nghién cuu
Trong nghién ciru ndy, nhom tic gia thir nghiém trén 04 hd chira: Ban Chat,
Hudi Quéang, Hoa Binh, Thac Ba, déu la cac hd chira 16n trong hé thong ho thuy dién

tai Bic BO.

A
¢ i
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i
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;--:."‘. /"A"‘.“ E \-(,:' & B " ] — \R"; )
% i "‘-. ek £ £ v
"H 4 g Ly \_‘ Q\ ..‘rj e Tt
g «ufj/— ~ A H Eﬁ;; \ L } (yuf\\ 5
% | T £ i

E Y B Lghe 4 % &
. - v AN i i
W 4 R \::% Bn g & ‘% "

| T
e f g i u %
F e e - Wosd
o Ty ey J\ 5 r
B LY A Y Y e f
3 & 1 g’b"’;’h’? 15"‘1_“5\ T A o
2 vfy - -\5"‘.‘ L
fe A e f L 7z
S \7 e, ety

Hinh 3: Vi tri cdc ho chiva nghién civu
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Bing 1. Thong sé ho chira

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

Ban Chat Hui Quéng Hoa Binh Thac Ba
Muc nwéc dang binh thwong 475,00 m 370,00 m 117,00 m 58,00 m
Muc nuwéde chét 431,00 m 368,00 m 80,00 m 46,00 m
Muec nuwée 16n nhat kiém
tra (P = 0.01%) 47731 m 370,00 m 122,00 m 61,00 m
Dung tich toan bg 2137,70 triéu m® | 184,20 triéu m? | 9862,00 triéu m? | 2940,00 triéu m?
Dung tich hiru ich 1702,40 triéu m* | 16,30 tridu m® | 6062,00 triéu m? | 2160,00 triéu m*

2.2. Phwong dn tinh

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

Phwong an Thoi gian bit dau Thoi gian két thiic
Trén lii 1 Hi¢u chinh 28/09/2020 03/10/2020
Trén lii 2 Kiém dinh 21/10/2020 26/10/2020
—_— ;.". -\ -

AN

Hinh 4: Duong luu lugng vao hé, ra ho, Hinh 5: Duong luu luwgng vao hé, ra ho,
muyc nwdc ho Ban Chdt giita thuce do va tinh muc nwdéc ho Hupi Quding giita thuc do va

todn chwa hi¢u chinh cua tran li 01 tinh todn chwa hiéu chinh cua tran lii 01
d r_/_,_f'r—- -
ey —f

Hinh 6: Duong luu lugng vao hé, ra hé, Hinh 7: Duong luu lugng vao hé, ra hé,

muc nwoc ho Hoa Binh giiva thue do va tinh  muwc nwéc ho Thdc Ba giira thuwe do va
todn chwa hiéu chinh cua tran lii 01 tinh todan chwa hiéu chinh ciia trdan lii 01
Ban dau, thyc hién tinh c4n bang hd hd chtra cho tran 1d 1 va ¢ két qua nhu

str dung bang quan hé V - Z dugc cong trong Hinh 4 dén Hinh 7. Nhan thay c6 su

bd trong Quy trinh van hanh lién hd chira sai s6 kha 16n gifta muc nude ho tinh toan

trén lwu vue song Hong cua Thu tudng  va thuce do.

Chinh phu ban hanh nam 2019 d6i véi 04
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a. Hiéu chinh mo hinh.
Duéi day 1a két qua tinh hiéu chinh
ctia 4 ho ing véi 6 phuong phéap t6i uu,

hi¢u chinh quan hé V - Z.
Trong do:
- PPI1: Phuong phap 6 vudng
- PP2: Phuong phép Rosenbrock

Q’ .
\]
N N2
q’\’\o Q\,,3\'\»
N

Hinh 8: Dé thi muc nwéc ho Bin Chit
giira thuc do va tinh todn cua 6 phwong
phdp hiéu chinh V - Z, tran lii 01

117.5

9 o 9

Hinh 10: Dé thi muc nwéc ho Hoa Binh
giita thuc do va tinh todn cua 6 phwong
phdp hi¢u chinh V - Z, tran lii 01

- PP3: Phuong phap Hook - Jeeves
- PP4: Phuong phap Nelder - Mead
- PP5: Phuong phép Giai thuat di
truyén GA

- PP6: Phuong phap tién héa xao
tron phuc hop SCE.

371

Hinh 9: Do thi muc nwéc ho Hupi Quing
giita thuc do va tinh todn ciia 6 phwong
phap hiéu chinh V - Z, tran lii 01

58.2

N\ \] N\ \] N\ \]
S N & F P
S S & & & O
RO R I e
) 9 N A
F P E

Hinh 11: Po6 thi mwce nwéc hé Thic Ba giita

thuce do va tinh todn ciua 6 phwong phdp
hiéu chinh V - Z, tran lii 01

Hinh 8 ¢én Hinh 11 13 dudng so sanh muc nudce cua 4 ho theo 6 phuong phap gitta
thuc do va tinh toan. Qua d6, ta thay sai s6 myuc nudc giita thuc do va tinh todn (da
hiéu chinh) nhé, véi chi s6 NSE dat két qua tét 0.97, trong dé6 phuong phap 6 (SCE)

cho két qua tot nhat (Bang 3).

Bing 3. Bing chi so NSE ddnh gid sai sé giita mwe nwdc thwe do va tinh hi¢u chinh ciia 6
phwong phdp déi véi 04 hé chiva

Chi s6 NSE
Chc‘l";n':l“-’“ Hi¢u 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
ThicBa | 0,9459210 | 0,9457541 | 0,968361 | 0,967418 | 0,852727 | 0,939505 |0,968125
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4 N
===Chua hi¢u chinh / —— Chura hiéu chinh
o X5
o / E
£ g
2 A S
2 5
= £
2 / =
= {(K
\_ Muc nwéc (m) Y, N\ Muc nwée (m) )

Hinh 12: Do thi thé tich va muc nuéc hé Bin ~ Hinh 13: Dé thi thé tich va muc nudée ho Hudi

Chdt triedc va sau khi hiéu chinh tinh theo PP6 Qudng triroc va sau khi hiéu chinh tinh theo PP6

4 N\
Chua higu chinh —— Chua hiéu chinh

3
bl
K
Thé tich (10°6 m3)

Thé tich (106 m3)

Muyrc nude (m) Y, \_

Muec nuée (m)
H‘ nh 14: Do thi thé tich va muc nwée ho Hoa  Hinh 15: Dé thi thé tich va myc nwée ho Ti hac
Binh trudc va sau khi hi¢u chinh tinh theo PP6  Ba trudc va sau khi hi¢u chinh tinh theo PP6

Hinh 12 dén Hinh 15 1a duong quan hé V - Z va sai s6 khi chua hiéu chinh, da
hi¢u chinh theo PP6 (SCE).

b. Kiém dinh mé hinh

Sau khi hiéu chinh, dung quan hé V - Z da c¢6 duoc dé kiém dinh cho 04 ho trong

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

475.1 370

475 e Thirc

474.9 \ Thye do 369.5

474.8
~ 4747 o = 369
E 4746 E
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Hinh 16: Po thi mwc nwéc ho Bin Chdt
thdang 10/2020 giira thwce do va tinh todn

Hinh 17: Do thi muc nwéc ho Hupi Quing
thang 10/2020 giita thuc do va tinh todn cua
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Hinh 18: Do thi muc nwéc ho Hoa Binh
thdang 10/2020 giira thwc do va tinh todn
cua 6 phwong phdap

Hinh 19: Do thi muc nwéc ho Thdic Ba
thdang 10/2020 giita thuc do va tinh todn cua
6 phwong phdp
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Nghién cuu

Bing 4. Bing chi sé NSE ddinh gid sai so giita mwc nwéc thwe do va tinh kiém dinh ciia 6
phwong phdp doi voi 04 ho chira

Hb chipa | O hicu Kiém dinh
chinh i
PP1 PP2 PP3 PP4 PP5 PP6

Ban Chat 0,8785030 | 0,8890519 | 0,9954737 | 0,995479 | 0,886898 | 0,992444 | 0,995476
Hu6i 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

Nhdn xét: chinh xéc tinh myc nudc trong du bao li

Viéc didu chinh quan hé V - Z hd
chtra dem lai hiéu qua rd rét trong két qua
tinh to4n muc nudc hd, qua cac db thi so
sanh va bang chi s6 NSE ciia 4 hd qua 6
phuong phap.

Ngoai tru thuat todn 6 vudng, cac
thudt toan khac dugc thtr nghiém chay
hang tram 1an v&i cac gid tri xuat phat ngau
nhién nhim tranh bay cuc tri dja phuong.
MGdi 1an do tim t6i vu mdi phuong phap
mat hang gio do khéi lwong tinh toan 16n
(chay hang chuc ngan lan tinh can bing
hd toan dot 1i1), nhung sau khi da xac dinh
duogc bo hé sb tdi wu, viéc ap dung tinh
kiém dinh cho khoang thoi gian khéac rat
nhanh chéng. V& tdc d6 tinh toan, phuong
phap Hook - Jeeves cho két qua nhanh
nhat. V& két qua tinh toan, phuong phap
SCE thuong cho két qua tét nhat (NSE >
0,96), tiép d6 1a dén phuwong phap Hook
- Jeeves; phuong phap Nelder - Mead va
phuong phép 6 vudng t6 ra kém hi¢u qua
nhat. Céc phuong phap thuong cho két
qua tbt hon gid tri chua hiéu chinh, tuy
nhién trong mot s it truong hop khong
hdi tu hodc cho két qua NSE kém hon.

3. Két luan

NoOi dung nghién ctu cua bai bao
dugc dinh hudng vao viéc hi€u chinh
quan h¢ thé tich - muc nudc, nang cao do
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cho hd thuy dién bang viéc ap dung 06
phuong phap uéc tinh thong sb tdi wu.
Két qua hiéu chinh va kiém dinh cho céc
con 1&i ndm 2020 tai 4 hd chta cho thiy
chi s6 NSE tang rd rét, muc nudc ho tién
sat thuc do, gép phan ting do chinh xac
ctia két qua tic nghiép tu van diéu hanh
hé chira thuy dién.
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