Nghién ciru

UNG DUNG MOT SO PHUONG PHAP UOC TINH THONG SO
TOI UU CHO MO HINH THUY VAN PHAN BO IMECHTYV2
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Vién Co hoc, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam
Tém tit
Dé mé phong lai qud trinh tao dong chay tir mira, cdc mé hinh thity van thuwong sir
dung mét bé gom nhiéu théng sé khdc nhau phit hop véi tirng heu viee nhdt dinh. Trong
bai bdo nay, mé hinh thuy van thong sé phan bé ImechTV2 tich hop 06 phwong phdp
16i wu dwoc sir dung dé dp dung tinh todn cho cdc lwu viee thity vin Ban Chat, Ban Vé
va PleiKréng, tir do tw dong do tim cdc bé théng sé phit hop nhat cho tirng leu viee. Két
qua hiéu chinh va kiém dinh mé hinh cho thdy kha néng g dung cdc phwong phdp
do tim toi wu nay dat hiéu qua cao, giam cong sikc tinh todn ciia diw bdo vién, nang cao
chat lirong cdc ban tin du bdo.
Twr khoa: M6 hinh thuy van thong sb phan bd; ImechTV2; Ty dong do tim.
Abstract
Methods for optimizing parameters of ImechTV?2 distributed hydrological model

To simulate the process of runoff from rain, hydrological models often use a set
of many different parameters, depending on conditions of each basin. In this study, the
ImechTV2 distributed hydrological model integrated six optimization methods was
applied for Ban Chat, Ban Ve and PleiKrong basins, thereby automatically detecting
the most suitable parameters for each basin. Results of model calibration and variation
showed that the application of these optimal detection methods was highly effective,

reduced the forecasters’work and improved the quality of forecast reports.
Keywords: Distributed hydrological model; ImechTV2; Near - optimal detection
method.
1. Pit van dé duong qué trinh luu lugng quan tric va

C6 rt nhidu phuong phép du béo da  tinh todn 1a pht hop nhat c6 thé. Do mdi

duoc nghién ciru va phat trién dua trén
mo hinh vat ly va toan hoc, bén canh do
cung véi su phat trién manh mé& cua céc
ngon ngir 1ap trinh, may tinh, cong nghé
vién tham va GIS, cac md hinh mua -
dong chay xuét hién ngy cang nhiéu va
cho két qua mo phong ngay cang chinh
xac. Trong md hinh thuy van thudng bao
gdém nhiéu thong sé dic trung khac nhau
va ddi véi mdi luu vue khic nhau thi cac
thong s6 nay duoc hiéu chinh sao cho

thong s6 lai ¢6 muc do anh huong khac
nhau vi vdy dé tim dugc bo thong sb toi
wu t6n rat nhiéu thoi gian, cong sirc va tiry
thudc vao kinh nghiém cua du bao vién.
Tai Vién Co hoc, mé hinh thuy van
phan bd ImechTV2 sau mot thoi gian cai
tién (dugc viét lai theo ly thuyét cia mo
hinh Marine) vdi céc tinh nang mdéi nhu:
Géan mua theo 4 phuong phap (Mua trén
0 ludi, phan b theo da giac Thiessen,
noi suy 2D Kriging, phan bd mua theo
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nghich dao khoang céach), ning 4 hudng
dong chay thanh 8 hudéng; Ty dong xu
ly GIS khéong dung phan mém thir 3 nhu
ArcView (Fill DEM - thudt toan Planchon
va Darboux, Flow Direction, Flow
Accumulation); Tinh toan song song trén
CPU va GPU giam thoi gian tinh gitap bai
toan c6 thé chia 6 ludi min,... thi gan day
cling d phat trién thém module do tim tdi
vu cac tham sb. Viée phat trién nay la can
thiét dé co thé do tim dugc khéi lugng 16n
céc tham sb tuong ing véi md hinh thuy
van thong sé phan bd dugc xdy dung.

2. Phwong phap nghién ciru

2.1. Mé hinh thiiy vin thong s6
phan bo ImechTV2

Dé md phong qua trinh hinh thanh
dong chay sinh ra béi mua trén luu vuc
duya trén phuong trinh bao toan khoi
lugng [1]:

av
3% +u.grad(V) = P,

Véi gia thiét van toc cia dong chay

trao doi gitra cac 6 ludi vuong:

H2/3
=S.
Il = V5.7~

Ta c6 phuong trinh dudi dang sai phan:
B3 At

AH + ;I’(—m.«/ﬁﬂ = P,. At

Trong do:

- S: d6 dbc duge tinh theo 8 hudng;

- Km: hé s6 nham Manning;

- Ax: chiéu rong 6 ludi;

- At: Bude thoi gian tinh tir thoi diém
tl dén t2;

- j: Huéng chay cua 6 ludi (j =1 + 8);

- H: B6 sau muc nudce cua 6 ludi tinh;

- AH: Su thay doi muyc nudc cua 0
ludi tinh tir thoi diém t1 dén t2. T @6 tinh
duogc tong luu lugng ra khoi luu vuc:

Q= YAq = S(AH*AX *Ax —q,,; )
v6i q,; 1a Iuu lugng tham mdi 6 ludi
duogc tinh theo mo6 hinh Green-Ampt.
Cadc thong s6 duwoc tw dong hiéu
chinh trong mo hinh ImechTV2
Dua trén tiéu chuan quoc gia TCVN
9845:2013 vé& “Tinh toan cac dic trung
dong chay 18 va ddi sanh véi ban dd sir
dung dit va tham phu tai luu vuc nghién
clru, cac thong 36 dugc do tim ctia mo hinh
ImechTV?2 dugc liét ké dudi Bang sau:

Bing 1. Cdc thong sé ciia mé hinh ImechTV?2

Thong so Ky hiéu Pon vi Gioi han dwoi | Giéi han trén
Sirc can bé mat n - 0,01 0,2
Do rong dét Eta - 0,05 0,5
Cot nuée mao dan ctia mat w6t St mm 30 500
Do dan thuy luc Kga mm/gio 0 150
Hé s6 thim PerInf - 0 100
Do 4m cua dét Theta - 0 1

Tuy theo dic trung cta ting 6 ludi ma khoang gid tri cta cac tham s6 can do tim
cling duoc thu hep tuong g theo bang tiéu chuan trén.
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2.2. Phwong phdp gidi bai todn woc
tinh hé so toi wu

Xét ham muc ti€u la ham binh
phuong t6i thiéu [2]:

1 2
F=E;(Qi_Qi)

Trong do:

- 0. Gia tri luu lugng tinh toan = G (
Rj , TS): Hz‘lm’cﬁa gia tri mua dau vao Rj
va cac thong s6 TS, bi chan trong khoang
cho trudc;

- Qi: Gia tri luu lugng thuc do.

Nhu vay dé gid tri tinh toan gan sat
V01 céac gia tri thuc do thi gia tri ham F
phai tién vé cuc tiéu F = 0.

Pdi v6i cac ham F, tuy thudc vao
tinh chit cia né ma nguoi ta sir dung
cac phuong phap khac nhau tim cuc tri
tuong tng. ImechTV2 da 4p dung mdt
sO phuong phép gidi bai toan t6i wu hoa
khong dung dao ham dugc chia thanh ba
nhom [3, 4, 5]:

- Phuong phap tim kiém (Phuong
phép 6 vuong, phuong phap Rosenbrock);

- Phuong phap quy hoach toan hoc
(Phuong phap Hooke-Jeeves, phuong
phap Nelder-Mead);

- Céc thuat toan tdi wu dua trén nén
tang cua sy tién hoa (Giai thuat di truyén,
phuong phap tién héa x4o tron phirc hop
SCE).

2.2.1. Phuwong phap 6 vuong

C6 nhiéu phuong phép lwa chon gia
tri ti wu cua thong s6 nhung dé hiéu hon
ca va tinh toan vat va hon ca 1a phuong
phap 6 vudng (Phuong phéap ludi). Chia
mién xac dinh cta timg thong sé thanh cac
phan bang nhau. V&i mdi bo diém tai cac

Nghién ciru

nat xac dinh mdt bo thong s6 cua mo hinh.
Thuc hién n 1an tinh toan theo mo hinh dé
tim mién c6 gia tri nho nhét ctia ham muc
tiéu. Qua trinh ¢t nhu thé tiép dién cho dén
khi budc do tim nho hon mot vo cung bé
chon trude. Phuong phép nay chi cho phép
phat hién cuc tri dia phuong du rong hon
mit ludi, do d6 mic du da che”ip nhén khdi
luong tinh toan khong 16 nhung van c6 kha
nang roi vao cuc tri dia phuong.
2.2.2. Phuong phdp Rosenbrock

Phuong phap Rosenbrock la budc
phat trién ciia phuong phap do ddc, thich
hop vdi dang ham muc ti€u khdéng tinh
dugc dao ham riéng phan. Chon so b
mdi thong s6 mot gid tri hop 1y nao do,
tinh gid tri cia ham muc tiéu Gng vdi cac
gia tri cua thong s6 duge chon lan dau.
Chi thay doi gia tri ciia mot thong so, gt
nguyén tt ca gia tri cua cac thong sb con
lai, tinh gia tri m&i ctia ham muc tiéu. Néu
ham muc ti€u c6 gia tri nho hon tai vi tri
cii, chon ngay gia tri ctia thong so vira tinh
thir [am gia tri chinh thire, con nguoc lai
thay doi gid tri thong sé d6 theo quy luat
tinh tién. Lap lai cho tung thong sb va
danh gia ham muc tiéu sau mdi lan thyc
hién véi tit ca cac thong sb, dimg thuc
hién khi budc thay déi cic thong sé déu
nho hon 1 gia tri cho trudc.

2.2.3. Phuong phap Hooke-Jeeves

Thu tuc co ban cua thuat toan Hooke-
Jeeves 1a thi tuc do tim dia phuong: Xuat
phat tir mot diém x € R" theo 2n hudng
doc theo n truc toa do vdi1 do dai bude h
tim diém x’ c¢6 gid tri ham muc tiéu f(x’)
tt hon f(x).

2.2.4. Phuong phap Nelder-Mead

Thuat toan Nelder-Mead su dung
mot moé hinh hinh hoc goi 14 simplex dé
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di chuyén di mo diém tdi wu trong khong
gian tim kiém nén né dugc goi 14 “Simplex
search method”. Cac simplex n-chiéu nay
duogc bién dang nhod 3 phép bién ddi: Bdi
xung guong, phép co, phép dan dua vao 4
tham s6 can xac dinh do6 la: Hé ) phan xa,
hé s6 dan C, hé s6 co D va hé s6 thu hep E.
2.2.5. Giai thudt di truyén

Giai thuat Di truyén (Genetic
Algorithms - GA) ap dung qua trinh tién
héa tu nhién (van dung cac nguyén ly ctia
tién hoa nhu di truyén, dot bién, chon loc
tr nhién va trao d6i chéo) dé giai cac bai

toan toi wu trong thuc té (tir tap cac 10i
giai ¢6 thé ban dau thong qua nhiéu budc
tién héa hinh thanh cic tip hop mdi véi
161 giai tot hon va cudi cung s& tim duoc
161 giai gan t6i uu) [8].

2.2.6. Phuong phap tién héa xdo
tron phirc hop

Phuong phap tién hdéa xdo tron
phtc hop (Shuffled Complex Evolution
- SCE): Két hop gitta phuong phap
Downhill Simplex vdi cac khai niém cua
phuong phap tim kiém ngiu nhién c6
kiém soat; Su x40 tron canh tranh; X4o
tron céc phuc hop.

2.3. So’ do khéi chwong trinh tinh todn

[:J' Biat ddu .\']

Nhip d12 hinh DEM, mang séng,
mua, ma sat, thim.

r

Tinh mua cho timg & (Py)
Tinh thim (GA), bdc hot

l

Tinh dong chiay mat gia cac & ludi

r

Xac dinh muc mrde cua & ludi

Bang

< g

Bai

¥

In két qua

X
[:/ Két thuc .\:]

a. So do khoi mé hinh ImechTV?2

Nhip cdc khoang xac dinh cua tham

50 diau vao

A

Chia cdc khoang xdc dinh cua moi

v

tham s thanh 10 khoang. Tinh 10"

gid tri ham muc tiéu tai cac nut.

Y

Tim nat ¢o vi tri ma gia trj ham muyc
tiéu dat cyre tri.
Gan khodng xac dinh mdi tham s6

béng doan chira nit dat cyre tri do.

}

Khoang xéc dinh

Biing_-
cua tham 80 < £

Sai

h 4

In két qua

b. So' do khéi thugt todn 6 vuéng
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ehng v thit h’:i duge tim thiy liimg iy gino
tromg moi himg?

’
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c. So do khoi thudt todn Rosenbrock

B Chow, e ha, f*,x*

e |

T 2

Change = 0

T 3

z=p+lw-u)Tohifix)

Néw fx) < (i f5 = fix)

Hirde: 4

i ex
136 thn queanh

Change >

e. So' do khoi thudt todn Nelder-Mead

Nghién ciru

Nhip cac diém ban diu x', 5%, 8"
vit . v

2. Tinh cac gid i 1. £ fan

Tim !, x# "

]

’ 3. Tinh & fx") ‘

]

’ 4.Tinh &' = {1+a)x" - ux. £ = fix") ‘

I

i

5.1 Tinh & = yx'+ (1y";

fo=ix") 0
Thay x' bii %' ‘ ’ Thay &'=x", fi=1, ‘

=}
<> |
@ Tinh i fi, £, fay “—{ Bt mdi x' = (x'+ a2

d. So' do khéi thudt todn Hooke-Jeeves

Nhiin cic tham s et
biii todin

!

Khiri tgo quin thé ban
diu

I

—

Tinh gia wrj thich nghi

Lai ghép

Dt hién

Lym chon giai phip téit
nhit

?[

f. So do khoi gidi thugt di truyén
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Dau viio: n = <0 chie, p= < luong complexes,

m= =0 didm trong mai subcomplex. ‘

Tinh: s=pxm

}

: 1
Liy ra s diém trong khing gian cho phép. Tinh

gid 1 bk e tidu ol moi diém. ‘

l

Silp xép s didm theo thi iy thng diin cia him

e tiéy, sau di hou vao mang D.

}

Phin mang D thanh p compless, mdi complex

gim m diém, D= (A" k=1.2, ...p)

Phét trién timg phire hop A%, k=12, ... p ﬁ Thuit toan CCE ‘

Xiio trjn che phire hop A' k=1.2, ..., p trong

ming [

T B Kiem tra hei ty

g.1. So d6 khéi thugt todn SCE

Buea ra cie il i 0, comples A, m, chon

aaftonedd?<a<ma>Li>1

Pl chin A thea phim b she st hinh thang

2m4+1-i) =
= =l
Chon ru q didm 1 A theo pi. Luu chimg
iy mung B v lign b voi A aun |
Slip xip B, L theo chitu ting din cio gia
| tri him muc tiéu Tink didm trong tim
U A A g B oy B i 68 o
‘ Tinh r=Ip-u, ‘
- o] Too mamist diém 7 ighu nhign
3 traig Khadiig xic diih 1, DG ¢
n
‘ Tinh §;
5
‘ Tinh ¢ = {g+ug)Z v f, ‘
o Toora mit didm 2 nghis nhign
ot 5 |trong khoang xie dioh H, Bt a,
¥Yn
‘ Bt = =6 ‘
T
i
i chd B rrong A theo |, vi shp xép A
o thir 1 e i cia eid i ham muc
<.'u' iR Retum 10 SCE
A Ae >
g2.2. So do khoi module CCE cua
it todan SC.
thudt toan SCE

Hinh 1: So dé khéi mé hinh thuy vin ImechTV?2 va cdc thugt todn do tim toi wu sir dung

3. Két qua ap dung va thio luin
3.1. Luu vwc nghién cuu

Trong nghién ctru nay, 3 luu vuc tinh
toan bao gém: Luu vuc Ban Chat dai dién
viing mién nui phia Béc, luu vuc Ban V&
dai dién mién Trung va luu vuc PleiKrong
dai dién cho vung Tay Nguyén cua Viét
Nam duoc lya chon dé tinh toan. bay la
cac luu vuc ¢ dic diém dia hinh cling
nhu dac diém 1 khac nhau va cé ddy du
s6 lidu phuc vu cho tinh toan thtr nghiém.

Luu vyc thiy vin Ban Chat bao gdm
g?ln nhu toan bd Iuu vyc song Nam Mu,
bat ngudn tir viing nii cao 1.500 - 3.300 m
& phia Bac huyén Tam Puong giap ranh
gidi1 tinh Lao Cai, chay qua hai huyén Téan
Uyén, Than Uyén, ¢6 téng chiéu dai 150
km. Dién tich luu vuc khoang 2.000 km?.

Luu vuc thiy van Ban Vé co dién
tich khoang 8.690 km? bao gém ca phan
dién tich ctia Lao va Viét Nam. Phan 16n
dién tich nam trén lanh tho cua dat nuée
Lao. Dong chay chinh cua luu vuc 1a dong
Nam Non, day 1a mdt trong hai nhanh
song chinh cua luu vuc song Ca.

Luu vuc thuy vin PleiKréng phan
16n thude luu vue séng Pé Ko voi chiéu
dai 121 km, dién tich luu vuc khoang
3.220 km?, bat ngudn tir nui cao Ngoc
Linh c6 dinh cao 2.598 m.

S6 liéu dia hinh dwgc ldy tir ban
dd cao do sb6 DEM, tu trang web cua
Co quan Tham hiém Hang khéng Vii
tru Nhat Ban (JAXA) vdi do phan giai
30 x 30 m [9]. Ban dd tham phu, sir
dung dat c6 d6 phan giai 10 x 10 m véi
20 16p chi tiét, 1a san pham hop tac gitra
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ESRI va Microsoft nam 2020 [10]. S6
liéu khi tuong thiy vin (s6 liéu cac tram
mua trong luu vuce) duogc ldy tir ngudn
s6 liéu cua Trung tAm du bao Khi tuong
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thay van Quéc gia, Tong cuc Khi tugng
thay van. S lidu dong chay ra khoi luu
vuc 1a luu lugng vao céc ho chua tuong
g ctia mdi luu vuec.

a) Lwu viwee Ban Chadt

b) Luu vuwe Ban Vé

e

¢) Luu vuc PleiKrong

Hinh 2: Cdc lwu vuc nghién ciru

3.2. Két qud tinh todn

Trong bai bao nay, nhom tac gia da
chon céc tran 1a dién hinh cua cac nam
2018, 2020 va 2021 dé hi¢u chinh va kiém

dinh cho m6 hinh ImechTV2. Tuy thudc
vao thoi diém cac tran lii xay ra cia mdi
luu vee ma khodng thoi gian nhém tac gia
lya chon hiéu chinh va kiém dinh duogc
thé hién trong Bang 2.

Bdng 2. Khodng thoi gian hiéu chinh va kiém dinh mo hinh ImechTV?2

Luu vue Hié¢u chinh Kiém dinh

Ban Chat 06/07/2020 - 18/07/2020 07/08/2021 - 22/08/2021
Béan Vé 13/08/2018 - 22/08/2018 21/07/2021 - 31/07/2021

PleiKrong 01/10/2020 - 14/10/2020 20/09/2021 - 30/09/2021

Hé s6 hidu qua (Nash Sutcliffe
Efficiency - NSE) duoc str dung dé dénh
gia muc do twong quan gitra gia tri thuc
do va tinh toan ttr mé hinh.

e Kot qua hiéu chinh

Hinh 3, 4 va 5 1a két qua duong qua
trinh luu lugng tinh toan va thuc do tai cac
luvu vuc Ban Chat, Ban V€ va PleiKrong
vdi cac phuong phap do tim ty dong.

Tu Hinh 3, nhan théiy ngoai tru
phuong phap Nelder-Mead cac phuong

phap khac déu cho két qua duong luu
luong tinh toan va thuc do dong pha. V&
bién do, phuong phap SCE cho két qua mo
phong tot nhat vé6i dinh 1 dat 4.761 m¥/s
(sai s6 4 % so v&i dinh 1d thuc té), phuong
phap Rosenbrock cho két qua kém nhét
v6i dinh 1ii dat 3.965 m¥/s (sai s6 20,1 %
so v6i dinh i thyc té), cic phuong phap
con lai cho két qua kha pht hop véi gia tri
luu luong thuce do.
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6000
Thuce do == == RosenBrock
== =HookeJeeves NelderMead
5000 oo GA —— - =SCE

N
=)
S
S

Luu lugng (m3/s)
=
=

2000
1000
| Dy
= %"*--;._:,;;.;_ e
0 Thoi gian

09/07/2020 10/07/2020 11/07/2020 12/07/2020 13/07/2020 14/07/2020 15/07/2020

Hinh 3: Két qud hi¢u chinh dwong qud trinh lwu lwong tinh todn va thwc do
lwu viee Ban Chdt

5000

4500 A

4000 '
@ 3500
£ 3000
g 2500
=
5

Thuc do ~ =eeereeee Chia 6
= = <RosenBrock == =HookeJeeves

2000
1500
1000

500

0
14/08/2018 15/08/2018 17/08/2018 18/08/2018 20/08/2018 21/08/2018 23/08/2018

S —

Thoi gian

Hinh 4: Két qud hiéu chinh dwong qud trinh luu luong tinh todn va thuc do luu viue Bin Vé

Két qua hiéu chinh luu vuc Ban V& véi thuc té), phuong phap chia 6 cho
cho thidy phuong phip Hooke-Jeeves két qua c6 sai sd bién do 16n nhét (luu
c6 pha, bién d6 phu hgp véi duong gia Iugng dinh 10 chi dat 3.512 m¥/s vdi
tri thue do nhat (luvu lugng dinh 14 dat  sai sb dinh 1d 1én t6i 16 %) trong cac
4.320 m*/s v&i sai s6 dinh 1ii 12 3 % so  phuong phép con lai.

3000
Thuc do = = -RosenBrock
~ —_ o
2500 \ HookeJeeves NelderMead
3 TP GA — . =SCE

%3
(=3
(=3
(=}

Luu lugng (m¥/s)
= In
i3 g

Th(‘rigian
10/10/2020 11/10/2020 12/10/2020 13/10/2020 14/10/2020

Hinh 5: Két qua hiéu chinh duwong qud trinh liu lwgng tinh todn va thuce do
lwu vuc PleiKrong
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Két qua hiéu chinh lvu vuc PleiKrong
& Hinh 5 cho thy cac phuong phap hiéu
chinh déu cho két qua kha phu hop véi
thuc té vé dinh 14, vé qua trinh 1én xuéng
va dong ngam, ngoai trir phuwong phap

Nghién ciru

Nelder-Mead cho két qua vé pha va bién
dd kém hon cac phuong phap con lai.

Duéi ddy 1a bang théng ké két qua hé
s0 NSE g v6i mdi phuong phap do tim
trén mdi luu vuc tinh toan.

Bing 3. Két qua higu chinh ciia cdc phwong phdp tw dpng do fim théng sé

Bang két qua NSE | Chia 6 | Rosenbrock | Hooke-Jeeves | Nelder-Mead | GA | SCE
Rin Chit S6 lan tinh | 1.283 1.215 192 665 10.002 | 1.242
NSE 0,43 0,55 0,91 0,71 091 | 092

Bin Ve Sélantinh | 512 1215 1.962 935 1.503 | 6.980
NSE 0,74 0,91 0,94 0,14 0,39 | 0,81

PleiKrong S6 lan tinh | 1.242 1.414 818 1084 4503 | 7.662
NSE 0,36 0,88 0,87 0,57 0,87 | 092

Dbi véi mot sé phuong phap do tim
tu dong c6 chi sO NSE <0,5 s& khong dugc
thé hién ¢ hinh v& két qua hiéu chinh nhu
phuong phap chia 6 trong két qua hiéu
chinh luu vuc Ban Chat & Hinh 3. Luu
vuc Ban V& co6 hai phuong phap khong
dat 1a Nelder-Mead va GA s€ khong dugc
thé hién ¢ Hinh 4. O luu vuc PleiKrong c6
phuong phép chia 6 khong duoc thé hién
¢ Hinh 5.

Dua vao Bang 3, thdy rang bo thong
s6 c6 két qua tot nhit (dwa vao chi sb
NSE) ¢6 dugc biang cac thuat toan ty dong
do tim ddi vé6i luu vuc 1a khac nhau. Véi
luu vuc Ban Chat 1a b thong s6 ctia thuat
toan SCE, vdi luu vuc Ban V€ bg thong
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s6 tot nhat 1a thuit toan HookeJeeves va
bo thong s cua thuat toan SCE cho luu
vuc PleiKrong.

o Két qud kiém dinh

Sau khi c6 dugc bo thong sb tdt nhat
tir két qua hiéu chinh, thuc hién tinh cac
phuong 4n kiém dinh cho cac luu vuc véi
cac tran 10 da duogc xac dinh trong Bang
2. Hinh 6, 7 va 8 1a két qua so sanh giita
duong luu lugng tinh toan va thuc do tai
3 luu vuc Ban Chat, Ban V¢, PleiKrong.
Béng 4 thé hién chi s6 NSE danh gia két
qua gitta cac duong luu lugng tinh toan
va thuc do nay, két qua dat mtrc kha va tbt
cho théy muc do tin cdy cua bo thong sb
moO hinh sau khi hi€u chinh.

Q Thyc do

e+ () Tinh toan

Ngay thang

17/08/2021 22/08/2021 27/08/2021

Hinh 6: Két qua kiém dinh cho luu vwe Ban Chit
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Nghién cuu
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Hinh 7: Két qua kiém dinh cho luu vwe Bin Vé
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Hinh 8: Két qud kiém dinh cho lwu viee PleiKrong

Bing 4. Két qud kiém dinh cia cdc lwu vue

Luu vue | Ban Chat | Ban V€ | PleiKrong
NSE 0,67 0,78 0,73
Nhan xét:

Viéc su dung cac phuong phap tu
dong do tim bo thong sb cta phan mém
ImechTV2 dem lai nhiéu két qua. Mdi
phuong phap do tim ¢6 mét wu diém khac
nhau nhu phuong phdp Rosenbrock la
phuong phép chay cho két qua trong thoi
gian ngin nhat, sé phu hop khi can tinh
toan trong boi canh khong cé nhiéu thoi
gian. Phuong phap SCE thudng cho két
qua tot tuy nhién can thoi gian tinh toan
lau hon cac phuong phép con lai.

Vé két qua hiéu chinh cua
IMECHTV2, phuong phdp SCE thuong
cho két qua t6t nhat (NSE = 0,92 & luu
vuc Ban V& va PleiKrong), tiép do 1a
dén phuong phap Hooke-Jeeves; Phuong
phap Nelder-Mead va phuong phap 6
vudng to ra kém hiéu qua nhat. Nhin
chung cac phuong phap thudng cho két
qua t6t hon gia tri chua hiéu chinh, tuy
nhién trong mot sb it truong hop cho két
qua NSE kém hon.

Céc chi s6 danh gia cho thay két qua
kiém dinh ¢ mirc khd va tdt cho thdy do
tin cdy cua by thong s6 do tim duoc &
budc hi€u chinh.
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4. Két luan

No6i dung nghién ctu cua bai bao
dugc thé hién qua céc tinh toan dong
chay tai 3 luu vuc bing mé hinh thay
van thong s6 phan b ImechTV2 két hop
su dung 6 phuong phép udc tinh thong
s6 t61 wu. Két qua hiéu chinh va kiém
dinh qua cdac tran 1ii cho cac luu vuc Ban
Chat, Ban V&, PleiKrong tai cac con lu
nam 2018, 2020 va 2021 dat két qua tét,
phuong phap do tim thong sb tu dong
cho két qua chi s6 NSE cao nhat ¢ céac
lwu vue khac nhau 13 khac nhau. Xét vé
thoi gian tinh: Phuong phap Rosenbrock
nhanh nhat va phuong phdp SCE cham
nhat. Trong 3 luu vuc, phwong phap SCE
thudng cho két qua tinh toan tét nhat (chi
s6 NSE cao nhat). Dua trén tiéu chi “chi
phi tinh toan”: Két qua NSE cua phuong
phdp Hooke-Jeeves ciing gan tuong
duong véi SCE, nhung thoi gian tinh
toan 1a thip hon dng ké (thudng chi mat
mot ntra thot gian khi tinh SCE). Qua
viéc thtr nghiém tai nhiéu luu vue ¢6 céac
dac trung khac nhau vai cac con 1ii khac
nhau cho thiy kha niang 4p dung viéc
do tim thong sd t6i uu ty dong bing céac
thuét toan hién dai dat két qua tdt so vGi
cac phuong phéap do tim thu cong trudce
day (thu dang - sai, kinh nghiém, tham
chiéu tuong dwong), giam nhiéu cong
strc tinh toan cua du bdo vién dong thoi
cling nang cao chat luong dy bao dong
chdy tir mua trén luu vuc.

Loi cdm on: Nhom nghién ctru xin
chan thanh cam on su hd trg cua dé tai
Co so cap Vién Co hoc nam 2022 “Ung
dung mét s6 phirong phdp wéc tinh théng
$6 10 wu cho mé hinh thuy vin phin bé”,
trong vi¢c thuc hién va cong ) nghién
curu nay.

Nghién ciru
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