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Tém tit

Do chinh xac ciua mo hinh thuy dong luc dong vai
tro rdt quan trong cho dir liéu dau vao ciia cdc mé
hinh tran dau trén bién. C6 hai cach dé cdi thién
két qua dau ra ciia mé hinh: Thay doi cdc hé so,
phuong trinh trong nguyén ly tinh toan hodc tinh
chinh cac diéu kién ban dau nhuw dia hinh, nhiét
ds, @p hoi tu, cach chia usi,... O cach thir nhdt
khong dé aé dat dwoc mdc di hién nay cdc phﬁn
mém mé phong déu c6 ché dé ma nguon mé, tuy
nhién nguwoi dimg can c6 kién thirc khoa hoc
chuyén sdau dwoc dao tao mot cach bai ban. Nhw
vy phwong phdp thir hai dwoc sir dung phé bién
dé ndng cao dg chinh xdc cho mé hinh thiy lyc.
Bai bdo gidi thiéu cdc chi tiéu danh gid sai sé dé
tién hanh hiéu chinh cac diéu kién tinh toan ban
dau cia mé hinh thiy déng lwc xdy dung bang
phan mém MIKE. Sau khi hiéu chinh, tién hanh
kiém nghiém danh gic do chinh xdc véi s6 liéu tir
tram Hon Ddu cho thdy d¢ twong dong cao, thé
hién tinh chinh xdc cua chwong trinh mé phong
tran dau do tdc gia tw xdy dung.

Tiwr khoa: Mo hinh, thuy lvc, tran dau, sai so.
Abstract

The precision of the hydrodynamic model is
crucial for the input data utilized in oil spill
models. There are two primary approaches to
enhance the model's output: Modifying the
coefficients and equations within the calculation
framework or refining the initial conditions, which
include factors such as topography, temperature,
convergence, and meshing. The first approach,
while theoretically beneficial, poses significant
challenges, despite the availability of open-source
simulation software, users must possess extensive
scientific expertise and undergo systematic
training. Consequently, the second approach is

more frequently employed to enhance the
accuracy of the hydraulic model. This article
presents the criteria for error assessment used to
calibrate  the initial  conditions of the
hydrodynamic model developed with MIKE
software. Following calibration, an accuracy
assessment conducted with data from the Hon
Dau station reveals a high degree of similarity,
thereby validating the effectiveness of the oil spill
simulation program created by the author:

Keywords: Models, hydrodynamic, oil spill, error.

1. Pit van dé

Nhin chung, nghién ctru vé mo phong sy cb tran
dau trén thé giéi dugc trién khai song song thanh hai
hudéng. Thir nhat, phat trién cac mo-dun mé phong
thwong mai co ban quyén nhim phuc vu tinh toan
cho cac khu vuc trén toan cau. Thu hai, cac nha khoa
hoc khong ngimg nghién ciru dong thoi xay dung cac
moé hinh md phong riéng nham du bao sy ¢d tran dau,
dam bao phu hop véi dic diém dia hinh ciing nhu
diéu kién vé cac van d& khi twong - thiy vin cua
ting khu vue nghién cuu.

Trén thé gidi va trong nudc hién nay, hai mé hinh
duoc str dung phd bién 1a MIKE va DELFT3D. MGi
mdt mod hinh déu c6 nhimg wu diém va nhuogc diém
riéng. M6 hinh DELFT3D do Deltares (Ha Lan) phat
trién [1] ciing duoc st dung & mé phong thity dong luc
hoc va chit luong nude trong mdi trudng 2D va 3D.
M&b hinh MIKE do Vién thity lyc Ban Mach (DHI) phat
trién [2] co giao dién d6 hoa truc quan, dé sir dung. Tich
hop sdn nhiéu cong cu bao gdm xir Iy dir lidu dau vao,
phén tich két qua, hién thi dir liéu GIS. Pugc st dung
rong rai trong cac dy an quy mod 16n va nghién ctru khoa
hoc. H3 tro két nbi v6i phin mém GIS nhu ArcGIS va
QGIS. MIKE ¢ str dung ca ludi phi cdu trac va c6 ciu
triic, trong d6 Iudi phi cAu tric c6 dang tam giac hodc
chit nhat rat linh hoat, phu hop v6i nhiéu dang dia hinh
dic biét 1a khu vuc ven bién, cira song, dia hinh phurc
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tap. Ngoai ra ciing ¢6 thé sir dung luéi phi céu tric dé
chia viing can tao ludi nhu khu vuc can chia ludi chi
tiét hodc khong can qué chi tiét nham ting d¢ chinh xac
ctia chuong trinh mo phong thuy dong luc.

Trong nudc hién nay ciing c¢6 nhicu tic gia sir
dung cac phan mém thwong mai nhu Delft3D hay
MIKE dé tinh to4n mo phong tran dau [3-10]. Mot sb
nghién ctru trén thé giéi tip trung vao cic phuong
trinh toan dé tim ra quy dao phét trién cia vét dau
[11-14], tuy nhién chua c6 nghién ctu ndo ty xay
dyng chuong trinh mo phong tran dau tai ving bién
Hai Phong c6 mé hinh thiy lyc ¢ thé nang cao do
chinh x4c nhd ap dung cac chi tiéu danh gia sai sb dé
hiéu chinh cac didu kién bién ban dau. Ngoai ra cac
chuong trinh mo phong hién tai ciing con kha thiéu s6
lidu khao sat thuc tién dé c6 diéu kién hiéu chinh va
kiém dinh mé hinh thiy lyc. M6 hinh MIKE cé uu
diém d6 chinh xac cao khi md phong tai khu vyuc cua
song, ven bién, dja hinh phurc tap va co tich hop GIS.
2. Tai liéu va phwong phap
2.1. Tai liéu

Céc tai li€u nghién ctru vé dia hinh dugc sir dung
trong bai bao bao gém tir cac ngudn sau:

Céc dir liéu vé nén va ciu trac dja hinh trén can
va dudi nudc (day bién hodc hai do) liy tir ngudn
Cuc Po dac Ban d6 va Hai quan, voi cac ty I¢
1:25.000, 1:100.000 va 1:500.000, duoc xuét ban vao
cac nam 2000, 2005, 2010 va 2015;

Céac dir liéu day bién hodc hai dd do Bo Tai
nguyén va Mai trudng cung cap, co ty 1& 1:50.000,
duoc xuét ban vao cac nam 2000 va 2005;

Dir liéu tir trang GEBCO - ¢6 thé tai cac tép ban
dd dd sau tai cac khu vuc bién trén toan cau, day la
cac dang dir li¢u théng nhét va c6 do tin cay duogc su
dung nhiéu trong nghién ciru va khao sat bién.

Sau khi thu thap céc nguén dir liéu roi rac voi hé
quy chiéu khac nhau, tac gia tién hanh chuyén ddi vé
cing mot hé quy chiéu chung va dong nhét. Tiép do,
phan mém MIKE dugc st dung dé xuat ludi tinh va
ban d6 d6 sau bién, phuc vu cho qua trinh tinh toan &
chc budc tiép theo.

2.2. Phwong phap

a) Hé s6 twong quan R:

Hé sb nay 1a mot chi s duoc dung dé thong ké
va dé danh gia tidu chudn lién hé gitra dai luong
chudn (Xne) va dai luong so sanh (Xsm) dua trén
quan diém vé& ty 18 do 16n sai léch [15]. Cong thirc
tinh toan hé sb nay duoc biéu dién dudi dang:
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3 X Ko M
DD [
Xmean,nﬂ:lixnet ; Xmean,sumzlixsum
=1

ni Nz

Day 1a mot chi sb thong ké ding dé danh gia sy
sai khac trong quan hé giira hai dai lugng. Cu thé:

- Gia tri cuia hé sd twong quan nam trong (-1.0;
1.0). Néu két qua mo phong vuot qua pham vi nay
(16n hon 1.0 hodc nhoé hon -1), diéu dé cho thiy c6
sai sOt trong qua trinh do luong trong quan;

- Khi hé sé tuong quan c6 gia tri am, didu nay
biéu thi mbi quan hé nghich bién giira hai bién, hay
con goi 1a twong quan 4m. Néu gia tri dat -1, mdi
quan hé gitra hai bién 1a nghich bién hoan toan.

- Hé s twong quan c6 gia tri duong thé hién
tuong quan ddng bién hodc twrong quan duwong (dat
gia tri dong bién tuyét di khi hé sb nay bang 1);

- Tinh doc 1ap dugc thé hién khi gia tri cua hé sd
nay bang 0.

b) Chi s6 trung binh phwong sai RMSE (Root
Mean Square Error):

Pay 1a mot chi sé duge dung dé do luong va danh
gid mdi quan hé giita dai lwong chuin (Xne) Vva dai
lugng so sanh (Xsim) dua trén phuong phap dd 1éch
trung binh binh phuong [16]. Cong thirc tinh toan chi
) nay duogc thé hién dudi dang:

n 2
RMSE = J% % (Xnet — Xsim) )

Vé6i, RMSE 1a chi sb do ludong do 1éch trung binh
binh phuong; X; va ¥; 1an luot 13 dai luong tha i cia
bién do dac x va bién mé phong y; i 1a chi sé thir ty
trong chudi dit liéu tir 1 dén n; n 1a tong sb gia tri
quan sat ciia hai bién x va y.

¢) Chi s6 NASH:

Chi s6 nay c6 thé duoc tinh boi phuong trinh sau
[17]:

NASH =1{ i
i

Trong d6, X;va v; lan luot 1a gia tri tht 7 cua bién
do dac x va m6 phdng y; Xmean va Yiean 12 gid tri trung
binh cta hai bién; i 1a chi s6 tht tu trong chudi dir
lidu tir 1 dén n; n 12 tong gié tri cia x va y.

Bang 1 dudi day thé hién phan loai mtc do chinh
x4c ctia chi s6 NASH.

)

2
(Xnet - ><sim)

s

X ! g X
’ mean — niz1 net

IS

Xnet ~ Xmean)

Bdng 1. Phin logi mirc dj chinh xdc chi 56 NASH
Chisb | 0.0- | 02- | 04- | 06- | 08-
NASH 0.2 0.4 0.6 0.8 1.0
Mirc dé Rat Thép Trung Rat

thap binh Cao cao
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Chi s6 NSE phan anh mtc do tuong quan giira dir
lidu do dac va mo phong. Vé nguyén tic, gia tri NSE
cang tién gan dén 1 thi mo hinh mé phong cang dang
tin cay. Su bién dong cua chi s6 NSE duge dién giai
nhu sau:

- NSE = 1: M0 hinh m6 phéng trung khép hoan
toan voi dir li€u quan sat, thé hién su chinh xac
tuyét doi.

- NSE = 0: M6 hinh khéng ¢6 mdi quan h¢ voi
dit liéu do dac, tirc 1a khong thé hién duoc su tuong
hd. Truong hop nay hiém khi xay ra.

- 0 < NSE < 1: M6 hinh c6 muc d6 tuong quan
voi dir liu quan sat, nhung tuy thude vao gia tri cu
thé, muc do chinh xac duoc phan loai nhu sau:

+ 0,0 < NSE < 0,2: Mtrc twong quan rat thap (rat
kém).

+0,2 < NSE < 0,4: Mtrc twong quan thap (kém).

+ 0,4 < NSE < 0,6: Muc tuong quan trung binh.

+0,6 < NSE < 0,8: Mtrc twong quan cao (tt).

+ 0,8 < NSE < 1,0: Mirc twong quan rat cao (rat
tot).

Luu y: Pé dam bao gia tri NSE c6 d¢ tin cdy cao,
can str dung bo s liéu c6 d6 dai du 16n, phan anh
day du ddc diém cua yéu td can danh gia. Dir liéu
cang dai va cang chinh xéc, chi s NSE cang co ¥
nghia trong viéc danh gia hiéu suat ctia mo hinh.

d) Chi s6 d¢ léch chudn PBIAS:

Pay 1a mot chi sé tong hop dwoc dung dé kiém
soat murc d6 phu hop gitra dai lugng quan sat do dac
thuc t& (Xne) va dai lwong mé phong (Xum). Cong
thirc tinh toan chi s nay duoc biéu dién dudi dang
[18]:

(X net X sim)*loo (4)

Z X net
i=1

M=

N

PBIAS =| 1

Trong d6, i 14 chi sé thtr ty trong chudi dir liéu tir
1 dén n; n 14 tong gié tri cia x va y.

PBIAS do luong xu hudng cac gié tri binh quan
cua cac dong chay mo phdng la 16n hoac nho hon so
v6i cac dong chay quan sat dugc; gia tri t6i wu 1a 0,0;
cac gia tri duong biéu thi d¢ 1éch ciia md hinh hudng
dén viéc u6ce tinh thip hon (thién thip), trong khi cac
gi4 tri am biéu thi do 1éch huéng dén viéc ude tinh
cao hon (thién cao) [19].

e) Phuwong phdp cho mé hinh tran ddu
Nguyén Iy mé ta sy truyén tai vt chat thong qua
qué trinh van chuyén va phan tan theo phuong trinh
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Langevin. D6i véi mot chét diém, quy dao di chuyén
ctia chat diém theo phuwong phép Lagrange lam co s&
cho phuong trinh véc to toa d§ vi tri x(?) clia mdi
phén tur [20], cu thé:

dx

i A(X,1) + B(x,1)&(t) (%)

Trong d6, A(x,?) 1a véc to da biét biéu dién nhiing
lyc tat dinh lam thay ddi x(2); B(x,1) 1a véc to da biét
tiéu biéu cho lyc ngiu nhién. &) 1a véc to bao gdbm
nhiing s6 ngau nhién biéu dién tinh chat hdn loan cta
x40 tron do thuy triéu duoc ldy trung binh trén mot
pham vi khong gian va thoi gian tuong ddi rong.

Qua trinh binh lyu: La anh huong téng hop cua
dong chay va gio gdy nén chuyén dong theo phuong
ngang cua cac phan tir. Van toc troi tong cong cb thé
duogc xac dinh bang cong thic trong sb sau:

Utot =Cy (Z)UW+Ca (Z)Ua (6)

Véi: U, 1a vée-to van tde gi6é 6 muc 10m; U, la
véc to van tde dong chay tich phan theo d6 sau; c,, hé
sO troi cua gio; ¢, hé s6 tréi dong chay binh luu.

So db cau triic ciia chwong trinh tinh toan tran dau
dugc biéu dién trong Hinh 1.

3. Két qua va thao luin

BAT bPAU
Y -
DPoc dir li¢u dau vao va dien
kién ban dau

¥
Cap nhit va tinh toan yéu to
moi treomg
y
Tinh toin mé phng trin diu bing phuong phip Lagrange

Tang thoi gian
Tinh todn sw At
lan truyén

Tinh toan cac
qui trinh vt Iy

Cip nhit théng
tin dau tran

2
Thai gian in két qua ding
§ Dung
In ket qua tinh toan

{ e |

DA hét thoi gian tinh toan
$ Ding

KET THUC
Hinh 1. Chuong trinh tinh todn trin diu

3.1. Hiéu chinh mé hinh

Hinh 2 1a so d6 khdi thé hién cac bude hiéu chinh
dé kiém chung tinh tin cdy ciia mo-dun thuy dong
luc bang cac chi tiéu danh gia sai s

- Budc 1 - Thu thap s6 lidu quan sat thyc té: Tap
hop céac dir liéu thuy van nhu myc nudce, luu lugng,
toc do dong chay, va cac thong sd lién quan tai khu
vuc nghién ctru tr cac tram do hodc nguén dir liéu
dang tin cay.
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Bing 2. Pdnh gid dp chinh xdc muwc nwéc (m) ciia tram Hon Déu (giai doan 01/01 dén 16/01/2020)

Trung Trung Chi s6 danh gia
TT Tén tram Mbc cao do binh binh
o R RMSE | NASH [PBIAS (%)
thuc do | tinh toan
. . Hai do 2.020 0.985 1.628 -2.718 79.390
1 Tram Hon Dau — 0.437
Quoc gia 0.160 0.985 0.383 0.795| -160.786

- Buéc 2 - Thiét lap diéu kién ban dau trong mo
hinh: Nhap vao mo hinh cac gia tri ban dau nhu muc
nudc, cac thong sb dia hinh, dic tinh day, hé sé ma
sat,..., dam bao rang cac gia tri ndy phan dnh dung
trang thai thuc té vao thoi diém bat ddu mo phong.

- Bu6c 3 - Chay mé phong ban dau va so sanh
vé6i dir lidu thuce té: Thuc hién mé phong vai cac didu
kién ban dau di cai dat. So sanh két qua mo phong
(muc nudc, dong chay,...) véi dir lidu quan st thuc té
dé x4c dinh sai sb va su khéc biét.

- -
( Bitdau )
J

\_

Thu thap s6 lidu quan sat
thue té

¥

Thiét lap diéu kién ban dau
trong mo hinh MIKE 21FM

v
Chay mé phéng ban dau va
so sanh véi dit liéu thue té

BA

e TR Sai
__— Dit héunam trong
<

A

—___gigthanchophép _—
i PR
\r Ding
Xuat dit liéu thiy dong luc
( Kétthac )
\

N S

——»{ Diéu chinh cic thong s6

Hinh 2. So dé khoi qud trinh hi¢u chinh

- Bu6c 4 - Piéu chinh cac thong $6: Dya trén su
chénh 1éch gitta m6 phong va dir li€u thyc té, diéu
chinh lai cac thong s6 ban dau (vi du: thay ddi muc
nuée, hé sé ma sat,...) dé giam sai $6. Chay lai m6
hinh sau mdi 1an diéu chinh va tiép tuc so sanh cho
dén khi sai sb giita két qua mé phong va dit liéu thuc
té ndm trong giGi han chap nhan dugc.

@ Hobs —Hsim ——Haobs 01

Mure mrée (m)

Hinh 3. Hiéu chinh muwe nwée tgi tram Hon Diu tiv
01/01/2020 dén 16/01/2020

Két qua hiéu chinh, khi so sanh giita s6 liéu quan
tréc tir hai d6 (Hobs), quan tric theo mdc Qudc gia
(Hobs _01) va dir liéu tinh todn moé phdéng (Hsim),
cho thdy su twong dong cao vé ca pha va bién do
(Hinh 3). Nhitng két qua nay phan anh sy on dinh
cta md hinh mé phong, dong thoi khang dinh tinh tin
cdy ctia két qua dua ra 13 dang ké.

Hinh 4 biéu thi so sanh twong quan muc nudc
giita mo phong (Hsim), myc nudc quan tric theo hai
dd (Hobs) va muc nudc quan tric theo tram Qudc
Gia (Hobs_01) theo toa do x va y, bién do chénh Iéch
khoang 2m, tuy nhién vé d¢ bién thién d6 16n thi co
su tuong dong cao. Chi s6 hé sé twong quan déu 16n
hon 0,95 cho thay két qua do chinh xac cao. Bang 2
thé hién két qua trung binh tinh toan mo phong va
thuc do tai tram Hon Dau, déu cho thdy cac chi tiéu
danh gia sai s6 dat yéu cau nhu hé s6 twong quan déu
dat 16n hon gi4 tri 0,95. Chi s6 NASH c6 d6 chinh
xé4c & mirc rat cao (< 1). Chi s6 PBIAS ciing thé hién
dd chinh xéc cao, hé s6 RMSE nho hon 0,5.

4.0
35 |v = 1.1327723x + 1.5969591
- R2 = 0.9697823 ,
3.0
25
- 2.0
&5
3
S 1.0 :
T oo0s sCAN
y = 1.1327723x - 0.2630409
0.0 R” = 0.9697823
0.5
1.0
-1.5
e o o S
Hsim (m)
o Hobs Hobs 01

Linear (Hobs) Linear (Hobs 01)

Hinh 4. So sanh myc nudc quan triic (Hobs) va mo
phong (Hsim) tgi tram Hon Dau (giai doan 01/01
den 16/01/2020)
3.2. Két qua mé phéng thiy dong luc vio thing
02/2023
Hinh 5 1a biéu dd so sanh céac gia tri myc nudc

moé phong (Hsim) va gia tri muc nudc quan trac theo
tram Qudc gia (Hobs_01), két qua cho thiy cac gia
tri ndy c6 do twong ddng cao vé pha va do 16n.
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Bang 3 cho thdy két qua moé phong danh gia
do chinh xé4c tai tram Hon Dau theo cac chi tiéu
danh gia sai sd, trung binh thuc do va trung binh
tinh toan. Nhin chung, cic chi s6 cho thay déu dat
d6 chinh xé4c cao nhu chi sé twong quan déu c6 gia
tri 16n hon 0,95. Chi s6 NASH c¢6 d6 chinh xé4c ¢
miuc cao (nam trong khoang 0,6-0,8). Chi sb
PBIAS ciing thé hién d6 chinh xac cao va con cho
thady dwgc muc do thién cao (< 0). Hé sé RMSE
nho hon 0,5.

Hinh 6 va Hinh 7 trinh bay két qua mo phong
thuy dong luc trong cac pha nudc lén va nudc
xubng. Phan tich két qua cho thiy cac khu vuc c6
vén tdc dong chay 16n tap trung chu yéu ¢ khu vuc
ngoai ludng Nam Triéu, ctra Lach Tray, kénh Cai
Trap va ludng Lach Huyén. Trong giai doan triéu
cudng, van toc dong chay twong dbi nho.

Huéng dong bién ddi theo chu ky dao dong cua
dd cao muc nudc voi hai xu hudng chinh:

Trong ky triéu cudng, do sy xdm nhap ciia nudc
bién, dong chay chu yéu di chuyén tir ngoai bién
vao trong song.

Trong ky tridu kiét, dong chay c6 xu hudng
nguoc lai, chu yéu tir song chay ra bién.

Bén canh d6, van toc dong chay co su thay ddi
theo vi tri: Trong ky tridu cuong, van téc ting din
tir ngoai bién vao song, trong khi ¢ ky tridu kiét,

450
4.00

o Hobs ——Hsim ——Hobs 01

300
250
2.00
L.50
100
0.50
0.00

050

-1.00

-150

200

Murc nuée (m)

1/1/2020 0:00

1/10/2020 12:00
1/16/2020 0:00

Hinh 5. Biéu d6 so sanh muc nwdc tgi tram Hon Diu
(giai doan 26/02 dén 11/3/2023)
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van toc giam dan tir song ra bién.

|
|
|
|
|
|
|
|
|
| 3
{‘Efﬁ
|
|
|
|
|
|
|
|
|
|

Hinh 6. Trweong muec nwéc tai ky triéu kigt lic
15 gio ngay 05/01/2020

Hinh 7. Truong muc nwdc tai kp triéu cuwong lic
01 gio ngay 15/01/2020

Bing 3. Danh gia myc nwdc tai tram Hon Diiu (giai
doan 26/02 den 11/3/2023)

Tram Hon Déu
TT Pic trung Chmf hiéu Hiéu chinh
chinh ¥

1 Trung binh thyc do 1,956 0,096

2 | Tngbinhtinh todn 0,153

3 i 6 LR 0,975 0,975

4 d,;hs" RMSE 1,695 0,169

5 ';‘é NASH 4,597 0,944

6 | ® PBIAS 92,185 (%) |-58.606 (%)

Bing 4. B§ chinh xdc thong ké khodng cdch ciia hat diu gitta MIKE va tw xdy dung (giai doan 26/02 dén

04/3/2023)

2 N R . MIKE 2966.632

Khoang céch trung binh tir diém xay ra tran dau dén vi tri lan can gan nhat [m)].
Tu xay dung 2962.996
L Lén nhét 365.298

Khoang cach ngan nhat giita MIKE va tu xay dung [m].

Trung binh 63.647
R 0.999
Chi sb danh gia khoang cach tir diém tran dau dén vi tri gin nhit gitta | RMSE 66.158
MIKE va mo hinh tu xay dung. NASH 0.998
PBIAS (%) 0.123
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3.3. Két qua mé phéng tran diu vio thing
02/2023

Dua trén so dd thuét toan vé chuong trinh moé
phong tran dau, tac gia dd xdy dyng trén nén tang
tmg dung bang ngdn ngi 1ap trinh Fortran nhu trong
Hinh 8. Hinh 9 thé hién két qua mé phong dua trén
mot vu tran dau thyc t€ xay ra vao 26/2/2023.

==

2 308E+08
2 306E+08

2 304E+08

= MIKE
* Building

23026408
23608 [ ¢ 1 mis
Dep(m]

2288E+08

E%F.ns

685000 9 700000 705000

xim]
Hinh 9. Vét diu vio ngay 04/3/2023 (sau 6 ngay)

Két qua tinh toan giita mo hinh MIKE va mo
hinh ty xay dung dugc danh gia dua trén vi tri g'Sn
nhét, trong d6 céc so sanh s€ dugc thé hién thong qua
cac chi sb danh gia gdm hé s6 R, RMSE, NSE va
PBIAS.

Bang 4 so sanh ba thong s6: Khoang cach trung
binh tir diém xay ra tran dau dén vi tri lan c4n gan
nhét cia MIKE la 2966,632m va tu xay dung la
2962,996m, nhu vay chi chénh 1éch 3,6m; Khoang

LJOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

cach ngén nhét gitta MIKE va ty xay dung lan luot 1a
365,298m va 63,647m; ddi vai cac chi tidu danh gia
sai s6 déu dat yéu cau nhu hé sb R > 0,95, NASH =
0,998 dat d6 chinh xac rat cao (0,8-1,0), chi sb
PBIAS > 0 & mirc thién thip. Hinh 10 13 db thi bac 1
so sanh twong quan khoang cach cta hat dau tir mo
hinh MIKE va mé hinh ty x4y dung, két qua do thi ¢
dang tuyén tinh cho thiy sy ddng nhét cao giita hai
mo hinh.

¥ = 0.9925443x + 25.7277872
10000 R = 0.9980870
_ 8000 e
£ a‘.":.f
g 6000 P
= &
4000
2000 ff;
&
0
Sgzzzzzzzzeé&¢s
SAERSEETEEEZ2=8
Building (m)
o MIKE-Building Linear (MIKE-Building)

Hinh 10. So sinh twong quan khodng cdch hat déu
giita mo hinh MIKE va mé hinh ty xdy dyng (giai
doan 26/02 dén 04/3/2023)

4. Két luan

Bai bao da thuc hién mo phdng thuy dong luc
bé“mg phé”m mém MIKE va tran dau cho mét vu viéc
cu thé vao thang 02/2023 bang chuong trinh tu xay
dung. Két qua cta chuong trinh thuy dong lyc duogc
danh gia d6 chinh xac thong qua cac chi tiéu danh
gia sai s6 va so sanh voi dit liéu tr tram Hon Déu.
Dong thoi cac chi tiéu danh gid sai s6 nay ciing duoc
ap dung cho két qua cta chwong trinh mé phong tran
dau va cho do chinh x4c trong giGi han cho phép. Tir
d6 giap nang cao hiéu qua moé phong, ndi dia hoa san
pham va c6 thé ting do chinh x4c ctia m6 hinh théng
qua cac s6 liéu thu thap dugc tir thue té.
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