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Nehida ci

NGHIEN CUU PHUONG PHAP HIEU CHINH QUAN HE THE
TICH - MUC NUGC CUA HO CHUA
Nguyen Chinh Kién, Dwong Thi Thanh Huong, Nguyén Thi Hing
Vién Cor hoe, Vién Han 1im Khoa hoc va Cong nghé Viét Nam
Thm tit
Owan hé gitra the tich (V] va me meoe (2) la mge dai igmg quan trong frong
vige finh can b.::ing hé chira d@ thire hign cong tac diéw hanh ho chira, Dé co dge dat
frgmg néy doi hoi mot khoi fwomg do dac lom, tén kém nhiéu chi phi va phai lién tue odp
nhdi tinh trang thiee 1€ vi b oo ludn thay do bot ede hign teomg khdeh quan va chi
quan nie: sai le, B F.:'fing. khal thae eat, ... Neodi ra, sai s ki do dae va xir .!'_f-'.:.'r:'; lidu
cinthe Fecrmg L dén di chinh xdc cua div liéu, Vi vy, vide hicu chiinh guan hé V - 2 cua
her chira la rat can thict dé phuc va cho qud trinh tde nghiép dicu hinh ho chita mot
cech chinh xde hom. Trong bai bdo niy, nhim tde gia thie nghiém 06 phiong pheip i
e phicong phap 6 vaang, phiceng phap Rosen Brock, pliveong phap Nelder - Mead,
phiceng phdp Hook - Jeeves, phirong phip di truyén (GA) va phwong phdp tién hoa
xédo tron phite hap (SCE) dé danh gid cac wu nhirge dicm ciia ch wng v dp dung hicu
chinh quan hé V- £ cho 4 hé Ban Chi, Hugi Ouang, Hoa Binh va Thac Ba.
Tir khoa: Quan hé V - Z; Phwong phip i wu; Diéu hianh ho,
Abstract

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

The relationship between the volwme (V) and the water level (Z2) is asignificant factor
in calcwlating the reservair balance for reservoir operation management. Obtaining
this factor often requires numerows measurements which is costly and such data must
constanitly update die to naiural and artificial impacts (i.e. landslides, sedimentation,
sand mining,...). In addition, ervors in measurement and data processing have the
greal effect on the accuracy of data. Thercfore, the adjusiment of V - Z relationship
af a reserveir is extremely necessary for accurately forecasting hvdrological process
and reservoir operation management, In this study, 06 optimal methods, including;
Seuare method, Rosen Brock method, Nelder - Mead method, Hook - Jeeves method,
GA method, and Shuffled Complex Evolution - SCE method were tesied to evaluate
their advaniages and disadvantages and then applied the V - Z relationship adfusiment
Sor Ban Chat, Huoi Quang, Hoa Bink and Thae Ba reservoirs.

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

I. M hinh si Fumap:
. i I 2
L.1. Mé hinh cin bing ho ;i.[, y=F,i  (2)
Phurong trinh co ban cia qua trinh O diy:
diéu tiet ho chira la phuong phap bao toan V - the teh nuwde chire trong iy tai

khdi lugmg durge viét dudi dang sau 1, 2]:  thii diém t, L=t=T;
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dinh bai @ = @y 08) + Qy:2(1)

I, - thiri diém ban diu; Q12 - lwu lugmg diéu tiét tr hd
Q1 - lua legng vao hé, duge xdic  thugng hru mic noi tieép vii hé:

Q2 - hu ligmg ra ho dinge xac dinh bl
Q11 - liu hrgmg te nhién chay vao hd; @208 = @y (82 n, ) + Qgp(t, 2)

Vi la luu lugng xa tir ho qua cic eilra xa day, cira xa midt va qua tabin:

Ou (. Zun)=ny (0).0, (2(0)+ 1, (1).0,. (2(1))+ C (2(2).N(1)

nxd - si cira xa ddy duge mi; Viy ta co:
Axim - 56 cira x4 mit duge mar; %M{ @, {—;w i3
i i

OQxd - lou hegng qua 1 oia xa day,
phu thude viao mire mrdc ho;

Qxm - i luegng qua 1 cira xa mat,
phu thuge viao myre nudce hi:

Qth - hru hegme qua tude bin, phu
thude vao mye nide cia hd vi cong sudt
phat;

Q., = hru lugng béc hoi.

1.2, Thay déi guan hé V - Z

Ban diu, tir bang quan hé V - Z cua
ho chira co duge do do dac, ta thir nghiém
thay doi cdc clp gid tri nay. Vi du tai myre
mrée Z, 6 thé tich hé twong img 13V, dé
thay ddi quan hg, ta gia s thé tich m
ld V*, tuy nhién chi xét thé tich mdi ndy
thay ddi nho. thoa man diéu kién:

1 1
S Wi # 1) <V <5 W+ Vi)

Hinl 1: Phiroig an Il:mj* doi gran g V= 2Z
ca fdr ol

Goi hé so thay doi thé tich img vai
mure nwde Z. 1 a thi: ¥ =l
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I.3 .f'ﬁ!.rrmg plidp giai bai todn wic
tinh g % 807 en:
Xét ham gid: F ==E8.(Z - Z) (4)
Z: Ciid tri mure nurcee b tinh toan:
Z5: Gia tr1 murc nudc hé thure do.
Nhur vy dé gid trf tinh todn gin sdt
v cac gia tr thue do thi gia tn ham F
phdi tién vé cye tidu F = 0. F 13 ham cia
2L, Z laham cia V - tra theo bang quan hé
V- Z , nghia la F ham cia o,
Viy yéu ciu dit ra la: Ta co bo hé 50
@ twong ung vin cac cip d6 cla quan hé
V - Z ho, can tim b hé s nay {tim bang
quan hé V - Z mai) sao cho ham gia (4)
& trén dat cyc tien, BO hé s6 ndy bj ring
bubc bai cac diéu kién bit ding thirc (3)
xdc dinh & trén,
Bai todn duge viét dudi dang tong
quat nhur sau:
Cheo tip D xac dinh bon:
D= {IEH‘": hilx)=0;
i=12 .. mglx)=<0;
i=12 ..p)
Cho him s6 f; D — R, ham so /- #°
-+ R hémgégl. PR - R
Xét bai todn 16 tru véi ring bue
tong quat dang:
min{f(x) :x € R"}
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véri ehe didu kién:
hilx)=0,i=12,...m
[Hllfl'} = ﬂ._l' = 1.2.-._,F

Pi vii cac ham £, tuy thude vio
tinh chit cioa nd ma ngwin ta sir dung
ciac phuong phap khdc nhau tim oye i
twrong mg. Trong nghién cire nay, nhom
tac gia thar nghi¢ém 06 phuong phap dé
cip dudi div,

1.3, Phuemg phap 6 vudng

Cé nhiéu phucmg phap lya chon gia
Ty 10 tru ciia lhﬁng 50 nhung dé hiéu hom
ci va tinh toan vt va hon ca li pheong
phap & vuong (phuong phap ludt). Chia
mién xéc dinh cua timg théng s6 thanh
cac phin bing nhau, Vi moi bo diém
tal cac nut xac dinh mt bg thing 50 Cla
md hinh. Thyre hién n lan tinh todn theo
md hinh d& tim mién ¢ gid 11 nho nhdt
clia ham muc tiéu, Qua trinh cir nhi the
tip dién cho dén khi budc do tim nho
hom mt vo cung b chon trude, Pheong
phap ndy chi cho phép phat hién cyre tr
dia phuong du rong hon mit ludi, do dd
mic div di chip nhin khdi lugng tinh
toan khong 16 nhung vin cd kha ning roi
viao cure tri dia phrong.

1.3.2. Phweomg phap Rosenbrock

Phurong phiap Rosenbrock 14 burdg
phit trién coa phiromg phap 46 doc, rat
thich hop vén dang ham muc tiéu khong
tinh duge dgo ham riéng phin. Chon so
b& moi thong s6 mit gid tri hop 1V ndo do,
tinh gia tri cua ham mye tiéu ong vai cac
ra tr] coa thong 50 dirgre chon lin déu,
Chi thay doi gia tri cua mot thong so, gilr
nguyén tat ca gid tri cla cac théng s6 con
L1, tinh gid tr) man cia ham myc téu. Néu
héam muye tiéu ed gid g nhd hon tai vy i
cil, chon ngay gid tri cia théng so vira tinh

Nehida ci

thir Lim g trp chinh lhu'c con ngwoe lar
thay déi gid tri thing sd do theo quy ludt
tinh tién. Lap lai cho timg thung sh ik
danh gida ham muc tiéu sau moi lin thre
hién v tit o cde thong s6, dimg thye
hién khi barcre thay dbi cic thong s6 déu
nhd hon 1 @b i cho trude.

!.3.3. Plweomg phap Hooke-Jeeves

Tha e o bin caa thugt todan Hooke
- Jeeves li thi tue do tim dia phirong: xuit
phit tir m@t diém % € Rn theo 2n hudng
doc theo n truc toa d§ v &6 dai bude h
tim didm x" ¢é i trp ham mype tiéu f{x™)
tot hom f{x).

1.3.4, Phromg phap Nelder - Mead

Thudt toan Nelder - Mead s dung
mot md hinh hinh hoe goi 16 simplex dé
di chuyén di mé diém téi v trong khéng
eian tim ki¢m nén nd duge gon la“Simplex
search method™. Cae simplex n-chiéu nay
duge bién dang nhir 3 phép bién ddi: ddi
ximg guomg, phép co, phép dan dua vao
4 tham s6 cin xdc dinh d6 1&: hé sb phan
xa, hé 50 dan C, hé 56 co D va hé s6 thu
hep E.

1.3.5 Giai thudr di truvén (GA)

Grida thugt Dh tm}ff"m ap dung qua trinh
tien hoa tir nhién (van dung cac nguyén 1y
cla tién hoa nhur di lmj_-rén. dot hién, chon
loc ty nhién, vi trao d6i chéo) dé giai cac
béi toan tdi wru trong thyre té (4 Gp cic o
aiai co the ban dau thong qua nhiéu bude
tién héa hinh thanh cdc tip hop mdi vii
I giai tot hon va cudi cling s tim duge
léni giai gdin 161 wu).

1.3.6 Phwomg phdp tién hoa xdo irdn
phure hpp (Shuffled Complex Evolution-
SCE):

Phuomg phiap SCE dwoc xay dyng
dira trén: sir két hop gitta phuong phip
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Downhill Simplex ¢oa Neader Mead
(1956) von cac khai niém coa phuong
phip tim kiém ngiu nhién cé kiém sodt
(Price, 1987); sir xao tron canh tranh
(Holland, 1975); xao wdn ciac phic hop.
Phuomg phip SCE dwge khai tao bang
ciich chon cdc tham sd pvamvaipla 50
phire hop, m Ia s6 diém trong m&i phire
hop. Khang gian médu s 13 miu liy ngiu
nhién trong khong gran kha tha ¢da thing
so sir dung mot phin phéi xdc suit théng
nhiit vi tinh todn gid trj ham myc tiéu i
mdi diém dé. Sau dé, cic diém trong s

@éu duge sdp xép theo thir tr gid tr cia
ham myc tidu tot din. Cée diém ndy s&
dirgre chia thanh p phirc hop, mdi phirc
hop gom m diém. Mai phire hop sé tién
hoa theo mét cach dde lip theo phuong
phiap Downhill Simplex. Budc tiép theo,
xao tron, ket hop cac diém trong cac phirc
hop did phat trién thinh mot tip mau mi
dira trén théng tin cua tip miu ban diu.
Su phat trién va xao tron nay s duge lap
di lap lai cho tai khi nao cac tiéu chi hgi
tu duge thoa méan.

1.4, S dis khii chiwomg trinh tinh todn

L s
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by LINE il el B, oo ol g e The
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g1, Sor dis khii thugt todn SCE oo o
&2 o di ki modale CCE cua thugt
fein SCE

Hinh 2: 8o dis khisi mé hink cin biang hi chira va ede thugt todn sic dung
2. Thir nghiém tinh hiéu chinh V-Z.
2.1 Lo vire nghién cirn
Trong nghién ciru ndy, nhém tac gia thir nghiém trén 04 hd chira: Ban Chat,
Hugi Quang, Hoa Binh, Thac Ba, déu la cic ho chira lom trong hé thong ha thuy dién
tai Bic Bj.

TSROSOl L NS
] _--\,.__: ¥l -ul_ll 1_ : .I-'
- "-':} i - Y 5 b f
» T T e e
L ' - L~
M _._.---';!_L “:;. .
a'l ‘T- AT S b

Hinh 3: Vi tef ede hi chiva nghién ciu
a0
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Bang 1. Thing 56 hi chira

Hi thuy difn | Hé thay dién | Ho thiy dign | HO thily dign
Ban Chit Hudi Quang Haa Binh Thic Ba
Miye mmive dI.’mF binh thwomg | 475.00m 370,00 m 11700 m 38.00 m
Mure nurie chét 431,00 m 6800 m 20, m 46,00 1m
:"r':f],“:fu'mj“"ﬁ' Kiem | oo 370,00 m 122,00 m A1.00 m
Dung tich toin by 2137, 700 trigu m’ | 184,20 trigu m? | 986200 trigu m? | 2940,00 trigu m’
Dung tich hiru ich 170240 rigu m’ | 16,30 tiédum® | 606200 trigu m’ | 2160,00 rigu m’

2.2, Phuwong dn tinh

Trong bai bao nay, nhém tic gia di chon 2 trgn 16 nam 2020 véi thad gian tinh todn
cy the drge dé cip trong Bang 2.
Bang 2. Thai gian tink tedn

Phurosg dn Thii gian bt diu ~ Thiri gian ket thic
Trn 12 1 Higu chinh 2R/09/2020 (131012020
Teanld2 | Kiém djnh 21102020 26/10/2020
" -

Hinh 4: Pwing liew lwgng vio ha, ra fo,

argee wiede B Ban Chat gifra thire do va tindt

tovim ehura higu chinh cuag trdn i 07

: MO
G bl b

——erm a s 23

Hinh 5: Dudng biru lugng vio ho, ra ha,
mgre nurore v Hugi Quang giira thye do va
finih todi chira higu chink cia tedn 13 01

: b I“_._'_,_.-'-"_ ———

- ..f"f W - ! ko Lol

; /f' |

Y

Hinh 6: During lien lugng vae hit, ra hds, Vil Riés, ra hi,

migee mieire ho Hiw Bink giiva thiee do v fink

tevize chava hidn ehinh cia trdn 13 07

Ban diu, thire hién tinh ein hﬁng hé
sir dung bing quan hé V - Z duge cing
bé trong Quy trinh viin hinh lién ho chira
trén huu vire song Hélng cua Thu twong
Chinh phii ban hinh nam 2019 déi vai 04

Hinh 7: Duwrdng lenw fugpn
e i ln‘}x Thiic B g!ﬂﬂ thire do v
tink rodn chare higu chinh cug redgn (G 07

ho chira cho triin 10 1 va cé ket qua nhu
trong Hinh 4 dén Hinh 7. Nhin thiy cé sy
sai st kha lom giita muc nwrde ho tinh todn
va thyre do.

a1
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a, figu chinh ma hinh.

Dudi day 13 két qua tinh hiéu chinh
cia 4 hd (mg vdi 6 phrong phap 16i v,

hi¢u chinh quan he V - Z.
Trong do:
- PPl: Phuong phap 6 vuong
- PP2: Phuong phap Rosenbrock

e # A
A SR
To@ g g

Hink 8: Dii thi mue nuede hi Bin Chiit
piiva thye do va tinh fodan coa 6 phirong
phap higu chink V- Z, trin 13 01

1175

1 Fl— Thiee
dia
1165

E

% 110

- . S .
= A A AP v
o P Pk w2 B, L

- PP3: Pharong phiap Hook - Jeeves
- PP4: Phuong phap Nelder - Mead
- PP35: Phuong phap Giai thudt

lruyén OA

- PP6: Phuromg phap tién hoéa xdo

tedn phire hop SCE.

7l

J?-‘lbr; — 1T f‘_‘-‘ﬂ.
TS il =
= Ya
= ."-I'uHé_;
. |
£

Hink 9: Di thi mre mirdc hi Huii (uang
giiva thyre do v finh fodn cia 6 phicong
pleidpy fiida chinf V- Z, mefin 1@ 01

SH.2
& e Ty
S8 | cim
5749 e
578

5.7

-E"ﬁllu mirdie (m)
&
'\ﬁl‘:‘%‘-
n,
%
%,
%

. L [y ;
; 2 2 o

Hinh 10: Do thi mure mie ho Hoa Binkh  Hinh 11: Do thi mwe mirde ho Thac Ba gia

giiva thyee do va tinh fodn cie 6 phirong

v feign chink V- Z, tedn 06 07

thire do va tink todn ciia 6 phicong phdp
higu chink V- Z, trin I 01

Hinh & dén Hinh 11 1i duémg so sénh mue mrde cia 4 ho theo 6 phiromg phap giia
thue do va tinh toan. Qua do, ta ﬂ'tﬁr}’ sai 50 miyre nurde giira thre do va tinh todn (da
hiéu chinh) nho, vai chi s6 NSE dat két qua tot 0.97. trong d6 phuong phap 6 (SCE)

cho két qua tot nhit (Bang 3).

Bing 3. Bang chi sid NSE dinh i K 5ih giira mure minde thore do va tink fign chinh coa 6

plurong phép dii vai 04 iy clia
Chi s NSE
Chira higu . .
hinh Hifu chinh
PPl PP3 PP4 PP5 | PPG
Ban Chit | 0,9779776 | 09778234 | 0,077997 | 0,977993 | 0.973193 | 0977553 | 0,977999
Hudi Quang | 0,7262280 | 07198890 | 0,9738E7 | 0970037 | 0873603 | 0928377 | (978532
Hba Binh | 0.9391423 | 09370726 | 0.996171 | (,993557 | 0,995137 | 0941901 | 0.997102
Thikc B (,9459210 | 09457541 | 0.968361 | 0967418 | 0,B52727 | 0939505 | 0,968123
92
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——CWira i chink

The tieh (18%G m3s

Myge minde ()
H"mh 2 Elnﬂq thé tich v B i hé Bén
Chtd treecve va san ki Bigu chinh tink theo PP6 MHMWWIMML'M#NMJPW

=== " harn g chiinh L

Thé tieh [ 10%& m )

M nwde (m)

‘Thit tich (196 m35

Mige i )
Hindy 13: Dé thi thé tich va myre nunde ho Hugi

.\'Il;l_'b miede {m

Thé tich {16 mt)

Hind 14: Dé thi thé tich vi mye mede ho Hoa  Hinkh 15 D thi thé tich va mue mede i Thée
Binh trieeic v sau ki figu chinh tinh thee PP6 Ba trcde va saw ki higa chinh tinh theo PPG
Hinh 12 dén Hinh 15 14 duimg quan hé V - Z vé sai s6 khi chira hidu chinh, @3

hiéu chinh theo PP6 (SCE),
b, Kiém dinh md hinh

Sau khi higu chinh, ding quan hé V - Z da c6 durgre 3@ kidm dinh cho 04 hé trong

triin 1 2, két qua trén Hinh 16 dén 19,

4751

_11‘_173 T
474%

4747

4744 —r
4745

R
&
R T A
o o v N
Hinh 16: Di thi mgre mirdc his Ban Chadr
thing 102020 giiva thye do v Gnh fodn
cui 6 plarong phap
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1165
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Himh 18: Di thi nuee meede hi Hod Bink
thing 1072020 giiva thiee do va tinh todn
cria O phurong phaap
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Hink 17: Di thi myc mirdc hiv Hupi Quang
thang T02020 gidva thye do va tinh fodn cia

6 phrong phap

5K 15

2.1 — T

=R.05 o
- SR
E ET 35 —r—re
g 579
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a -:1* _ﬁa’* -a‘# .b-'-‘* Gab _E-a#'
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Himh 19: Dis thi muee nude hi Thic Bi
thang 2020 gitea the do va tinh todn cua

6 phurong phdp
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Bang 4. Bang chi so NSE ddnh gid sai s6 gifea mge miede thaee do va tinh kiém dinh cia 6
phureng phip dai vii 04 hi chira

H# chira “L_‘;‘:“T“ Kiém djnh
i PP PF2 | PP} | PP4 PPS PPb
BanChat | 08785030 | 0.8R90519 | 09954737 | 0995479 | 0EEGRYE | 0992444 | 0993476
Huji Quang | 09474320 | 09461615 | 09038058 | 0993708 | 0.920617 | 0,990635 | 0.993366
Hoa Binh | 09604731 | 09603655 | 0.9935317 | 0986328 | 0876687 | 0985132 | 0,993532
Thac Ba | 0,8273770 | 0.8326723 | 09633250 | 0,963392 | 0919875 | 0.963110 | ,963312
Nhgn xér: chinh xa¢ tinh mye nuoe trong dyr bao Ia

Viée didu chinh quan hé V - Z hé
chira dem lpn ladu qud r6 rét trong kit gua
tinh todn mye nrde hi, qua cic do thi so
sanh va bang chi so NSE ciia 4 hd qua 6
phiromg phap.

Ngoai trir thuit toan & vudng, cic
thudt toan khac dwgc thir nghiém chay
hing trim lin véi cic giatr xuit phit ngiu
nhién nham trinh biy cye trj dja phuong,
Mai lin dé tim 161 wu mdi phuong phip
mit himg it do khéi hrgng tinh todn Iim
(chay hang chyc ngan lin tinh cin bing
hé toan dot 1d), nh ung sau khi 43 xac dinh
dirge bé hé 56 t6i w, viée ap dung tinh
kiém dinh cho khodng thivi gian khic rit
nhanh chéng. Vé tde d6 tinh todn, phuong
phip Hook - Jeeves cho két qua nhanh
nhit. Vé kit qua tinh todn, phuong phap
SCE thirimg cho két qua tot nhit (NSE =
(0,96, tiép do 1a dén phuong phap Hook
- Jeeves; phuong phip Nelder - Mead va
phirong phap & vudng to ra kém hidu qua
nhat. Cac phuomg phap thuimg cho két
qua tot hon gid trj chura hiéu chinh, tuy
nhién trong mot s it trudmg hgp khong
hdin ty hofc cho kit qua NSE kém hom,

3. Kiét ludin

NGl dung nghién ciru cua bai bao
dirge dinh hudmg vao viée hiéu chinh
quan hé thé tich - mye nude, nang cao do

94

cho ho thuy dién bing viée dp dung 06
phuong phip wdc tinh théng so toi wu
Két qua hig¢u chinh va kiém dinh cho cic
con 1 ndm 2020 tai 4 hi chira cho thiy
chi s NSE tang riv rét, mye nude hé tién
st thye do, gdp phin ting 40 chinh xic
clia ket qua tac nghiép tr van diéu hanh
hi chira thuy dién.
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