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Hwéng dan ky thuat

Lién doan diéu tra va quy hoach tai nguyén nwéc mién Bac (NVWATER), thudc Trung tam diéu tra va
quy hoach tai nguyén nwéc qubc gia (NAWAPI), & don vi tiép nhan dwoc hé tro k§ thuat ciia Mang lwdi
Trung tdm Cong nghé Khi hau Lién Hop Quéc (CTCN), do DHI thwe hién, dé lwa chon va tuy chinh cong
nghé cé thé cung cap théng tin dwa trén co s& khoa hoc vé& dong chay xuyén bién gi¢i & lvu vuc sdng
Héng-Thai Binh & Viét Nam. Hwéng dan ky thuat nay 14 tai liéu truy cap han ché danh cho céac td chirc
chinh pha st dung céng nghé duwoc chuyén giao: hé théng dy bao theo mua dé wdc tinh dong chay
xuyén bién gi¢i & lwu vwe sdng Hong-Théi Binh.
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Dy doan dong chdy mé réng
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Trung tdm Quy hoach va Diéu tra Tai nguyén nuwéc Qubc gia
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1 Gidi thiéu

B&o cdo nay md ta hé théng dw bao Theo mua (goi tat 1a “hé thdng”) da dwoc phat trién dwa
trén viéc lwa chon cong nghé duoc thwe hién trong qué trinh hd tro ky thuat. Hé théng dwoc md
ta 1a da dwoc trién khai tai CEWAFO.

S6 tay tham khao k§ thuat dwoc chia thanh 3 chwong chinh:
e Thanh phan hé théng : liét ké cac thanh phan chinh tao nén Hé théng va cach ching

dwoc cau hinh
e Van hanh hé théng : chi tiét quy trinh van hanh da dwoc thiét 1ap trong hé théng.

1. Thu thap dirliéu

Tham dd mwec nwéc, dung tich hd chira
D liéu quan trac khi hau

Dw bao han vira

Dy bao mua

2. M6 phéng dong chay sbng
> a. Tai mo phong
b. DHI-GHM
c. MIKE HYDRO Basin

L/\ 3. Hau xtrly
&

aoow

Danh gia chi s
banh gia dy bao
Lap bao cao
Bao tri

aoop
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2 Thanh phan hé théng

Chwong nay dwoc chia thanh nhiéu phan:

e Yéu cau cai dat : yéu cau vé phan clrng va phan mém dé trién khai hé thdng

e Phan mém : danh sach cac phdn mém sé dwoc cai dat trén may chd dé dam bao hé
thdng hoat dong tbt

e Tép thwec thi : danh sach céc tép thwc thi mot phan cta hé thdng da dwoc trién khai
ngoai phdn mém da cai dat

e Cac bwéc cai dat : néu chi tiét cac bwdc can thuc hién dé cai dat Hé thdng bang phan
mém va tép thwc thi

e Kién tric hé théng : vi tri va cAu trdc cla cac tap tin mot phan cia hé théng duworc trién
khai trén may chd ciia CEWAFO

e Thu thap dir liéu : di¥ liéu dau vao va tién x ly dir liéu

e Khung mé hinh héa : mé ta cac cong cu md hinh hoa cta hé théng

o Xirly hau ky :

e Hiéu suét hé théng: bao cdo, ghi nhat ky 16i va quy trinh quan ly co sé& dir liéu

e Thiét lap hé diéu hanh : thiét 1ap cac cong viéc da dwoc cau hinh

Ban c6 thé tham khdo chwong nay dé hiéu hé théng da dwoc ciu hinh nhw thé nao ho&c vi du
nhw liéu hé théng c6 phai dwoc trién khai lai trén moét may cha khac hay khong.

2.1 Yéu cau hé théng

HAu hét cac yéu cau hé thdng téi thiéu dwoc khuyén nghi déu bat ngudn tlr cac san pham MIKE
dwoc st dung. Theo tai liéu cia MIKE by DHI:

Bang 2.1 R yéu cau hé théng téi thiéu dwoc khuyén nghi

Thanh phan | Yéu cau
. B . Windows 7 Professional, Service Pack 1 (64 bit)

Hé diéu hanh dwoc ho trg day du * Windows 10 Pro, phién ban 1803 (64 bit)Windows Server 2012 R2
Standard (64 bit)Windows Server 2016 Standard (64 bit).

B6 xtr ly x64, 2,2 GHz (hodc cao hon)

B6 nhé (RAM) 2GB (hoac cao hon)

O dia clrng 40 GB (hodc cao hon)

Dung lwgng dia bd sung 20GB (hoac cao hon)

Man hinh SVGA, d0 phan gidi 1024x768 & mau 16 bit

B6 didu hop dd hoa RAM 64 MB (khuyén nghi RAM 256 MB tré Ién), mau sac trung
thwe 32 bit

Hé théng tap tin NTFS

Yéu ciu phan mém Microsoft .NET Framework 4.7.2 tré [&n

2.2 Phan mém

Theo mac dinh, tat cd cac chwong trinh déu dwoc cai dét trén & C:\. Bang 2.2 lam ndi bat cac
chwong trinh dwoc cai dat . Cau tric thu muc dwoc phan phdi 1a mét phan co ban cda hoat déng
va khong duoc thay dbi.

Bang 2.2 Vi tri cha tat ca cac chwong trinh da cai dat
Thanh phan Vi tri thanh phan
PostgreSQL phién ban 10 C:\Tép chuwong trinh\PostgreSQL\10
MIKE Operation DHI MIKE 2019 C:\Tép chwong trinh (x86)\DHI\2019\MIKE HOAT BDONG
DHI MIKE Zero 2019 Cép nhat 1 C:\Tép chwong trinh (x86)\DHI\2019\MIKE Zero
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Ngoai ra, Python phai dwoc cai d&t clng véi cac goi sau, ¢ ngudn gbc tir PyPI:

e Pandas

e  Numpy

e mikeio
2.3 Thuwc thi

Céc ban thuc thi véi sy phu thudc clia ching va do dé khéng can cai dat dwoc DHI cung cap
nhw dwoc mé ta trong Bang 2.3. Vi tri clia chung dwoc cung cap dwdi dang dwong dan twong
déi téi “WorkDir”, dwoc gidi thich trong phan 2.4.5.

Bang 2.3 Céac tép thwe thi dworc phan phéi

C6 thé thyec thi Sy miéu t&

Global Hydro NAM c6 thé thue thi dwoc cho DHI-
RUNNET exe .\Tools\GlobalHydroRunner_MIKE2022 GHM

FastKinRouter.exe .\Tools\FastKinRouter Thue thi dién toan cho DHI-GHM

2.4 Cac buwdc cai dat

Can tuan theo cac budc sau dé cai dat hé théng trén may chi theo cac yéu cau duoc dé cap
trong phan 2.1va phdn mém dwoc dé cap trong phan 2.2da dwoc cai dat.
2.4.1 Cai dat phan mém MIKE

e Cai dat MIKE Operations: Lam theo hwéng dan trong pdf
e Cai dat MIKE Zero

2.4.2 Cai dat MicroMamba

Tao mot ban sao tam thdi clia thuw muc Software\03 MicroMamba trén 6 C: néu trwérc dé WorkDir
khéng phai 1a mét phan ctia 6 C:. Ban sao thu muc tam thdi cé thé bi x6a sau khi thuwc hién thanh
cbng 2.4.2.1.

Chay “Mambaforge-Windows-x86_64.exe” trong Software\03 MicroMamba dé cai dat
mambaforge trén hé thdng.

emaronment.yml 3 1) ML File
] Marvbatorge- Windews-x 86_64.exe
SetupEmwironment.bat 392023 325 PM Nindows Batch File

=
=

2

=
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] Mambaforge 22.9.0-1 (64-bit) Setup - X

Welcome to Mambaforge 22 9 0-1
(64-bit) Setup

Setup will guide you through the installation of Mambaforge
22.9.0-1 (64-bit).

M am b afo rg e Itis recommended that you dose all other applications
before starting Setup. This will make it possble to update

2 2 2 9 . O = 1 relevant system files without having to reboot your
computer.,
Click Next to continue.
_ Concel
Bam tiép".
m Mambaforge 22.9.0-1 (64-bit) Setup - >
License Agreement
Ma mba fﬂ rg e Please review the license terms before installing Mambaforge
22.9.0-1 (54-bif).

Press Page Down to see the rest of the agreement,

Miniforge installer code uses BSD-3-Clause license as stated below, A

Binary packages that come with it have their own licensing terms

and by instaling miniforoe you agree to the beensing terms of individual

packages as well. They indude different OSI-approved licenses induding

mmu General Public License and can be found in pkgs/<plkg-name > finfolicenses
ers,

|Miniforge installer comes with a boostrapping executable that is used
when instaling miniforge and is deleted after miniforge is installed.
Thr? bnouuq_:plng_guq;tabln_:_uses_m:rmmba, di1l, gpp_—ﬁe_sfstm, W

If you accept the tarms of the agreement, dick I Agree to continue. You must accept the
agreement to install Mambaforge 22.9.0-1 (&4-hit].

conda-Forge

<Back || IAgree | Cancel

Nhép vao “Téi ddng ¥
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] Mambaforge 22.9.0-1 (64-bit) Setup — x

Select Installation Type

Ma mbafﬂrg e Please select the type of installation you would like to perform for
Mambaforge 22.9.0-1 (54-bit).

Install for:

() Just Me (recommended)

@)l Users (requires admin privieges);

conda-forge

| <seck  [@next> |  concel

Chon “T4t c& ngwoi dung”. Bam tiép".

m Mambaferge 22.9.0-1 (64-bit) Setup — >

Choose Install Location

Mambaforge fhﬁamefﬂﬂerhmﬁhh'l'lsialr\"lalnbarl‘urgeﬂ.g,l]-‘l
G4-bit).

Setup will nstall Mambaforge 22.9.0-1 (64-bit) in the following folder. To install in a different
folder, didc Browse and select another folder. Clids Mext to continue.

Destination Folder

| C:\ProgramData ynambaforge Browse. ..

Space required: 315.2MB
Space available: 54, 2GB

conda-rorge

< Back Mext > Cancel

Chon thw muc dé cai d&t phan mém. Néu khong cé ly do thi dé mac dinh. Bam tiép".
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] Mambaforge 22.9.0-1 (64-bit) Setup -

Advanced Installation Options

Mambaforge  customize how Mambaforge integrates with Windows

[ Create start menu shortcuts (supported packages only).

[1 Add Mambaforge to the system PATH environment variable
NOT recommended; adding Mambaforge to the PATH can lead to conflicts vath other
applications. Instead, use the Commmand Prompt and Powershell menus added to
the "Anaconda3 (64-bit)” folder of the Windows Start Menu.,

[ Register Mambaforge as the system Python 3.10

Recommended. Allows other programs, such as VSCode, PyCharm, etc. to
automatically detect Mambaforge as the primary Python 3. 10 on the system.

[FlClear the package cache upon completion:
Recommended. Recovers some disk space without harming functionality.

conda-forge

l<§ad]|wu|c-nd

Chon t4t ca cac hop va nhap vao “Cai dat”.

] Mambaforge 22.9.0-1 (64-bit) Setup -

Installation Complete
Mambaforge s.wp was completed successhully.

Completed
|
Show details
conda-farge
——
Bam tiép".
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] Mambaforge 22.9.0-1 (64-bit) Setup —

Completing Mambaforge 22.9.0-1
(64-bit) Setup

Mambaforge 22.9,0-1 (54-bit) has been installed on your
computer,

Mambaforge Click Finish to dose Setup.
22.9.0-1

< Back Cancel
Nhap vao “Hoan tat”.
Khéi dong lai may.
2.4.2.1 Thiét 1ap méi trwong “co’ s&”
Software\(3 MicroMamba
2 Name Date modified Type Sae
environment.yml| 39 32:00 AM YML File 1KE
Mambaforge-Windows-x86_64.exe 11/2/2022 10:36 AM Application 67,137 KB
[ SetupEnvironment.bat 3/9/2023 3:25 PM Windows Batch File 1k8

Chay tép b6 SetupEnvironment.bat trong Software\03 MicroMamba vé&i tw cach quan trj vién dé

thém thw vién vao moéi trworng co s&. Mot dau nhac [énh sé mé ra dé cai dat cac goi.

Chay file Batch bang cach click chudt phai -> Run as Administrator .

Local Disk (C:) * MicroMamba

& Mame Date modified Type Size

| | environment.yml 3/9/2023 8:00 AM ¥ML File

5
m Mambaforge-Windows-xB6_64.exe 117272022 10:36 AM Application 67,137 KB

[&] SetupEnvironment.bat 3/9/2023 3:25 PM Windows Batch File

Open
Edit
Print

G Run as administrator
T-Zip b

[ Edit with Notepad++

= Share

S
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DPong shell 1&nh, khi né tréng gidng nhu:

Néu 2.4.2yéu cau mot ban sao tam thdi ctia thu muc Software\03 MicroMamba thi gi& day ban
c6 thé x6a ban sao nay.

2.4.3 Cai dat DotNet

Chay “dotnet-runtime-5.0.17-win-x64.exe” trong Software\04 DotNet Runtime dé cai dat dotnet
5.0.

hSoftware\04 Dothet Runtime

= M

H-'j] dotnet-runtime- 3.0, 1 7-win-x6d.exe 1272 PiA Application 5,956 KE

1\'_',"-! Microsoft .NET Runtime - 5.0.17 (x64) Installer -— >

Microsoft .NET Runtime - 5.0.17 (x64)

NET Runtime

The MET Runtime is used to run .MNET applications, on your Windows computer. NET is
open source, cross platform, and supported by Microsoft. We hope you enjoy it!

By clicking Install, you agree to the following terms.

I Privacy Statement
- N E Licensing Information for MET

| E;' Install Close

Nhép vao “Cai dat”.
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User Account Control x

Do you want to allow this app to make
changes to your device?

ﬁ Microsoft .NET Runtime - 5.0.17 (x64)

Verified publisher: Microsoft Corporation
File origin: Hard drive on this computer

Show more details

Yes No

Nhap vao “Co”.
"

Microsoft .NET Runtime - 5.0.17 (x64)

Installation was successful

The following was installed at

= Microsoft .NET Runtime - 5.0.17 (x64)

Resources
focumentation

Release Notes

Tutorials
N ET JMET Telemetry
.

| Close

Nhép vao “Déng”.

2.4.4 Khoi phuc co s& dir liéu

Khéi phuc co s& di¥ liéu 20231027 _CEWAFO.backup do DHI cung c&p bang Tién ich Trinh
quan ly Co s& di liéu nhw dwoc mé ta trong tro gilip vé Hoat déng ctia DHI MIKE .

2.4.5 Thiét l&p DHI-GHM — Xac dinh thw muc lam viéc

WorkingDirectory m&i trong toan bd tai liéu dwgc dat thanh thw muc “C4u hinh” trong thu muc da
tao.

Vi du: C:\DHI_GHM\Configuration

N6 dwoc goi la WorkDir hoac “ thwe muc lam viéc ” sau day.

2451 Cosodirliéu

Thw muc lam viéc clla mot céng viéc can duoc thiét I&p cho cac cbng viéc sau:

0la_GHM_ERA5
01lb_GHM_GFS
0lc_GHM_CFS

- 05_MakeDailyBao cao

Trang 9



Thw muc lam viéc nén dwoc dat vao cung thu muc nhw trén. Dé thay déi thw muc lam viéc, hay
m& cong viéc va thay dbi Gia tri trong Thudc tinh > WorkDir. Thay thé TOBEFILLED béng thw
muc lam viéc.

O e

% 01a_GHM_ERAS | Work Dir
=gt] Properties
- i@ \WarkDir = i‘l
2] hemGroup v Misc
8- & Runil EZET W ork Dir
5 GetData Value TOBEFILLED
4 4 GetHolstarts

2.4.5.2 Tép Batch ban dau

Céc bwdc nay sé thiét 1ap mo hinh DHI-GHM. Dé& biét mé ta chi tiét vé cau trac thw muc, xem
phan 2.5.1.

1.

2.

Giai nén zipFile DHI_GHM.zip do DHI cung cép vao vi tri mong muén. O dia chiva phai
¢6 dung lwong tréng it nhat 20GB.

Trong thu muc ..\Batch, lién quan dén WorkDir, hay chay tép b6 00_GetAllData.bat .
Viéc nay sé mét vai phut. Doi cho dén khi tap tin batch dwoc hoan thanh. D liéu DHI-
GHM hién da dworc tai xudng.

L Batc

00_GetAliData.bat
01_ERAS _Prepare bat
02_ERAS_LongRun. bat
03_GFS_Prepare.bat

04 CFS_Prepare.bat

Hinh 2.1 Thw muc chira c4c tap tin batch dé thiét |1ap Hé théng

3.

Trong thw muc ..\Batch, lién quan dén WorkDir, hay chay tép b6 01_ERAS5_Prepare.bat .
Diéu nay sé xay dwng cac md hinh dy kién va mé phéng 3 ndm dau tién nhw giai doan
kh&i ddng. Viéc nay sé mat vai phat. Doi cho dén khi tap tin batch dwgc hoan thanh.

Céc hotstart khi dong c6 thé dwoc lwu trir bang cach tao mot ban sao clia cac thw muc
sau. Chang sé duwoc ghi dé trong budc tiép theo:

“.\Hotstart\ ERA5\NAM\m&i nhat"
- ".\Hotstart\ ERA5\Routing\m&i nhéat"
Trong thu muc ..\Batch, lién quan dén WorkDir, hay chay tép b6 02_ERA5_LongRun.bat
. Didu nay sé& m6 phéng nhirng tré ngai trong dai han tir ndm 1997 dén nay. Diéu nay sé
mat mot thdi gian. Doi cho dén khi tap tin batch dwoc hoan thanh.

Céac tép kh&i dong néng dai han co thé duoc lwu trir bang cach tao mét ban sao clia cac
thu muc sau. Ching sé bi ghi d& b&i mé phdng can tré tiép theo:

- “.\Hotstart\ ERA5\NAM\m&i nhat"
"..\Hotstart\ERA5\Routing\méi nhat"

Trong thw muc ..\Batch, lién quan dén WorkDir, hdy chay t&p b6 03_GFS_Prepare.bat .
Diéu nay sé xay dwng cac tap tin mé hinh cho dw b&o tam trung. Viéc nay sé mét vai
phut. Boi cho dén khi tap tin batch dwoc hoan thanh.

Trong thu muc ..\Batch, lién quan dén WorkDir, hay chay tép b6 04_CFS_Prepare.bat .
Diéu nay sé xay dwng cac tap tin mé hinh cho dw b&o theo mua. Viéc nay sé mat vai
phut. Doi cho dén khi tap tin batch dwoc hoan thanh.
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2.4.6 Co s& di¥ liéu — Dich vu Email

Néu mét Job khdng thanh céng, khi chay n6 véi “RunAll’, xem phan 3.2.1, mot email sé duoc

gri. Email c6 thé gébm nhiéu dia chi, dwoc phan cach bang diu “;”. Dia chi email phai duwoc thay
ddi trong cac cong viéc sau:

- 0la_GHM_ERA5
- 01b_GHM_GFS

- 0lc_GHM_CFS

- 02a_MHB_GFS

- 02b_MHB_CFS

- 03 _Baotri

- 04 _Sao lwu co s& dir liéu
- 05_MakeDailyBao céao

Dé thay ddi dia chi email, hdy m& mét cong viéc va thay déi muc nhap trong “SendErrorLog” >
“RunScript — SendMail” cho P1.

#- & GetData - -
@ % GetHotstarts m
[#- & RunNAM @2 /I\l l
@- & RunRouting .
3+ % CopyArchiveHotstarts o D'?‘f":’tm i
[#- & StoreResults _ o L o .; : nag
@ % ImportGHMResults PRt T SIS 8 st
! -
= % SendErrorLog PS?é-V“ame r_mnsmx SendMail
+& RunScript - SendMail - Aame = unScrp
Seript /Reporting/SendErrorMail
v Optional
I name@provider.com:name 2@provider.com|
P2

Vui ldng lam theo phan 3.5.1va 3.5.2d8é thiét lap dich vu email.

2.4.7 BAO TRI
Cac buwdc nay la bat budc dé thiét 1ap tinh néng bao tri (sao lwu) ty déng cla co sé& di liéu.
Trong cong viéc

- 03 Baotn

- 04 _Saolwu co s& dir liéu

thay déi Gia tri trong Thudc tinh > DatabaseBackup_Folder thanh thu muc noi c6 thé ghi cac ban
sao lwu co sé& di¥ liéu. Ca hai cong viéc sé nhan dwoc gia tri nhw nhau.

= E_n_ 03_Maintenance IDa‘t.ﬂ:‘naseBadqup Falder
-l Properties =
B2 A
i @ scenano_GFS G- | T

i @ DatabaseBackup_Folder ||, Misc
- @ modelzetupBaseline DatabaseBackup_Folder
¥ AgeloblogToKeep i
- @ scenano_CFS
: _:'l'j hemiGroup

Mé& tép b6 backup.bat , do DHI cung cép, bang trinh soan thao van ban. Cap nhat 9 hang dau
tién bang Bang 2.4. Lwu tép b6 va nhap tép theo phan 2.4.8, sir dung cac tham sb:

- Nhom =/Bao tri/Sao lwu co s& div liéu
- Tén = backup.bat
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| backup.bat (3
echo off
set backupfolder~D:\H TB\Backup
1f ":1" NEQ "™ SET backupfolderw
SET dbeH_TB CTCN
AL "42" NEQ "% SET db=*
SET user«postgres
1€ "i3" NEQ "™ SET userws
SET PGPASSWORD=postgres
if "34" NEQ "" SET PGPASSWORD=?4
10 'set psql=C:\Program Files\PostgreSQL\10\bin\pg dump.exe

Hinh 2.2 Xem trwéee tap tin batch sao lwu

Mé& tép b6 vacuum.bat , do DHI cung cp, bang trinh soan thdo van ban. Cap nhat 10 hang dau
tién bang Bang 2.4. Lwu tép bé va nhap tép theo phan 2.4.8, st dung céac tham sb:

- Nhoém =/Bao tri/Vacuum
- Tén = Vacuum.bat

awtuumm r.'!]l
SET db=fi_TB_CTCH
if ®41® NEQ "® SET db=
3 SET hoat=localhsat
LE =R2" HEG "™ SET hoat
SET useE=postyres
if "%3" HEQ "% SET user=

SET FEEAIINCRI=postgrss
if "RA" MEQ 'Y EET FOTASSWORD=GS

SET port=5433
10 iF nygn HEQ "7 SET poct=iS
1 sl §h
Hinh 2.3 Xem trwéece tép thwe thi Vacuum

Bang 2.4 Tham sé dé quan ly co s& div liéu — tép bo

Tham sb Sw miéu ta

Puéng dan thw muc dé lwu trlr cac ban sao lvu. (co
Thw muc sao lwu thé dwoc glri qua cong viéc bang cach dat
DatabaseBackup_Folder)

Puwong dan dén pg_dump.exe trong PostgreSQL. MO

Psql 2019 s dung PostgreSQL 10.

Db Tén co s& dir liéu dé sao lwu

PGPMat khau Mat khau Postgres.

Chi nha Tén may chu clia co s& di¥ liéu postgres

2.4.8 Nhap mét tap tin batch vao MIKE Workbench

Buwdc nay phai dwoc thwe hién dbi véi cac tép b backup.bat va Vacuum.bat , nhirng tép nay
phai dwoc stra ddi, lwu va nhap lai vao co sé dir liéu trong phan 2.4.6.

Trong MIKE Workbench, m& “Trinh quan ly tai liéu”.

Trong cong cu Explorer, chon céng cu Nhap > Nhap tai liéu.

Tools Explorer

DocumentExplorerBranch Tools

‘- Import

il Stored Sequerce

Hinh 2.4 Cong cu nhap tai liéu
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Nhép vao lurl va gidu hwéng dén tép bé.

| Properties ogx
oo dooumet]
o FEH &
v  Paramelers
Hinh 2.5 Thuéc tinh (tréng) chia cong cu nhap tai liéu

Thém URL nhém va ddm bao tén cla tai liéu da nhap la chinh xac.

f rhopaﬁa 08 x
Import document .
sl FrE &
v P.'—.l
C foldemamelbackup bat
Martenance Database Backup
Pw backup bat
Thumbnad None
Hinh 2.6 Thuéc tinh (da dién) cda cdng cu nhap tai liéu

BaAmvao  dé thuyc hién cong cuy. Tép bé hién dwgrc nhap vao co s& dir liéu.

2.4.9 Thiét 1ap mé phdéng trong MIKE Workbench

2.4.9.1 Nhap thdng sé ban dau

Trong MIKE Workbench, nhap chudt phai vao Job “00_GHM_Initiallmport” va nhap vao
“Execute”. Chay muc tiéu “NhapGHMResults” béng cach nhap vao “OK”.

Job Execution - 00_GHM_ERAS_Initisllmport

Generdl  Setiings
Job Host : job:#Nocalhost
Target : Impot GHMResults

[] Stopthe job i & runs longerthan:

x

Cho cho cbng viéc dwoc hoan thanh.
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2.4.9.2 Pat malénh Hierarchy dé nhap chudi th&i gian dau vao

Hé théng phan cép co thé dwoc sir dung dé stra déi chudi thoi gian dau vao. Thay vi dé cac
chudi thoi gian dau vao MHB hwéng téi mot chudi thi gian, dau vao cé thé 1a mot tap 1énh, tao
ra cac chudi thoi gian dau vao mét cach nhanh chéng va chay mé hinh trén chiang. D& lam nhw
vay, tap Iénh can dwoc d&t 1am gia tri cho dinh nghia chudi thdi gian. Co s& di liéu CEWAFO
chira mét phién ban stra déi clia tap Iénh, phién ban nay sé dat cac dinh nghia chudi thoi gian
can thiét cho tap 1énh “/Hierarchy/InputHierarchy”.

Trong trinh quén ly tap 1énh, nhap chudt phai vao tap 1énh
“/Hierarchy/Helper/SetinputHierarchyScript” va nhap vao “Run”.
~ = ey
(=g Hierarchy
= -mm Helper
f -E—*; _exportScripts
S ?} _organizeScripts
i ; CopyDefaultHierarchySpreadsheet
» CopyScenariolnputTimeseries
2 CopyScenarioQutputTimeseries
v FillDefaultHierarchySpreadsheet
2 IndudeAllinputTimeseriesinScenario
v IndudeAllinputTimeseriesinScenarioFromPath
2 ListModeiSetupinputTimeseries
i ListModelSetupOutputTimeseries
' Q ListScenariolnputTimeseries
2 ListScenarioOutputTimeseries
i E} MakeLinkedModelTransfers

. E; SetinputHier| Copy full path Ctrl+Shift+C
B TestHierarchy Cut Ctri+X
% TestHierarch :
E'; TestHierarchy Edit Enter
E-; E:; TestHierar(h!" Run Cir+R
i ¢ InputHierarch -
j E; Inzu!H:era!ch:'Rl‘ Run (last parameters) Cirl+Shift+R

Tap Iénh can dwoc chay v@i cac cai dat sau:
Cai dat 1:

Tham sb | Gia tri
/Nhém

Kich ban | Thwong_Hong_Thai_binh/Upper_Hong_Thai_binh/Upper_Hong_Thai_binh_With DA/GFS
Thuwong_Hong_Thai_binh_With_DA

kich ban | /Phan cip/Phan cAp dau vao
Cai dat 2:

Tham sb | Gia tri
/Nhém
Kich ban | Thwong_Hong_Thai_binh/Upper_Hong_Thai_binh/Upper_Hong_Thai_binh_With_DA/CFS

Upper_Hong_Thai_binh_With_DA

kich ban | /Phan cip/Phan cAp dau vao
Cai dat 3:

Tham sé | Gia tri

/Nhém
Kich ban | Thwgng_Hong_Thai_binh/Upper_Hong_Thai_binh/Upper_Hong_Thai_binh_No_DA/GFS
Thuwong_Hong_Thai_binh_ No DA
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kich badn | /Phan cp/Phan cip diu vao

Cai dat 4:
Tham sé | Gia tri

/Nhém
Kich ban | Thwgng_Hong_Thai_binh/Upper_Hong_Thai_binh/Upper_Hong_Thai_binh_No_DA/CFS
Thuong_Hong_Thai_binh_No_ DA

kich badn | /Phan cAp/Phan cip diu vao

2.4.9.3 Tao bang tinh Hierarchy

Trong trinh quén ly tap lénh, nhap chudt phai vao tap 1énh
“/Hierarchy/Helper/FillDefaultHierarchySpreadsheet” va nhap vao “Run”.

(-iff Database (by Scripts)

[ Datalmport

[+ ‘GHM_FileHandling

I: i Hierarchy

i =il Helper

i B _ewportSeripts
By organizeseripts

5 CopyDefauliHierarchySpreadsheet
,‘:‘ CopyScenariolnputTimes eries
L:“ CopyScenarioOutputTimeseries

g‘ Includeslling Copy full path Ctrl+Shift+C

B Indudealing Cut Crd+ X
L ListModelSet

E‘f ListhModel5et Edit Enter

L“ ListScenariolr

; ¢ ListSeenarioC
B makeLinkedh Run (last parameters])  Cirl+5Shift+R
-— T

Run Ctr+R

Tap lénh can duoc chay véi cac cai dat sau:
Cai dat 1:
Tham sb ‘ Gia tri ‘

/INhém Thwong_Hong_Thai_binh/Upper_Hong_Thai_binh_With DA/GFS
Thuwong_Hong_Thai_binh_With_DA

Tsfolderl | /Upper Hong Thai binh/ERAS5S
Tsfolder2 | /Upper_Hong_Thai_binh/GFS
Tsfolder3 | /Upper_Hong_Thai_binh/CFS
Cai dat 2:

/INhém Thuong_Hong_Thai_binh/Upper_Hong_Thai_binh_With_DA/CFS
Thuwong_Hong_Thai_binh_With_DA

Tsfolderl | /Upper_Hong Thai_binh/ERA5
Tsfolder2 | /Upper Hong Thai binh/GFS
Tsfolder3 | /Upper_Hong Thai_binh/GFS

Kich ban

Kich ban
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Cai dat 3:
Tham sb ‘ Gia tri ‘

/INhém Thwong_Hong_Thai_binh/Upper_Hong_Thai_binh_No_DA/GFS
Thwong_Hong Thai_binh_No DA

Tsfolderl | /Upper_Hong_Thai_binh/ERA5
Tsfolder2 | /Upper Hong Thai binh/GFS
Tsfolder3 | /Upper_Hong_Thai_binh/CFS
Cai dat 4:

Tham sb | Gia tri

/INhém Thuweng_Hong_Thai_binh/Upper_Hong_Thai_binh_No_DA/CFS
Thuwong_Hong_Thai_binh_No_ DA

Tsfolderl | /Upper Hong Thai_binh/ERA5
Tsfolder2 | /Upper Hong Thai binh/GFS
Tsfolder3 | /Upper Hong_Thai_binh/GFS

Kich ban

Kich ban

3 Fill DefaultHierarchySpreadsheet x

(") Pun with previously used parameter set
Fill Def ault Hisrarchy Spreadshest - /Group of Upper_Hong_Thai_binh/Upper_Hong_Thai_binh

(®) Fun with new parameter set

Mame Description Value
SCENNo the scenario to fill for AGroup of Upper_Haong_Thai..
tsfolderl TS5 group first pesiod Apper_Hong_Thai_binh/E ...
tsfolder? .TS gmoup second peniod .fUpper_Hung_'I'ha_tur'hJﬁFS
tsfolderd TS group third period .fUpner_Hnng_Thau_blr'h,-GFH

Cars

Nhép vao “Chay’.
Pam bao da tao bang tinh tai “/Hierarchy/Upper_Hong_Thai_binh_With_DA”, ¢6 hai trang tinh

- CFS Thwong_Hong_Thai_binh_With_DA
- GFS Upper_Hong_Thai_binh_With_DA

Va tai “/Hierarchy/Upper_Hong_Thai_binh_No_DA”, c6 2 to

- CFS Thwong_Hoéng_Théai_binh_No_DA
- GFS Upper_Hong_Thai_binh_No_DA

Chung sé trong giébng nhu:
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8
9

10

11
12
13
14
15

A |8 | c [ & | °F @ 1 W Tk Lt

mlIme: TRUE
Pannl scenario:
Name ModelSetu AdapterRe Functions..,
' Discharge_ /Models an 36b0f283-2 Raw;/Uppe XRaw:/Upp XRaw;/Upper_Hong_Thai_binh/CFs/Discharge_Ts_Catchment_C1;TOF,EQS
|Discharge  /Models an 3372053e-! Raw,/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Discharge_TS_Catchment_C11,TOFEOS

Discharge_ /Models an 515470591 Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thai_binh/CFs/Discharge_TS_Catchment_C12;TOF;E0S
Oischwge_ /Models an 19116c21-7 Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thal_binh/CFS/Discharge TS _Catchment C14;TOF;EO0S
Discharge /Models an 0143581 Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Discharge TS Catchment _C16;TOFE0S

|Discharge_ /Models an ed2f845¢-3 Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thal_binh/CFS/Oischarge_T5_Catchment_C17,TOF;£05
| Discharge " /Models an 698133db- Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Discharge_TS_Catchment_C18,TOF;E0S

Discharge_ /Models an cfe8clec-0 Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Discharge_TS_Catchment_C20;TOF;EOS

|Discharge_ /Models an 195513b2- Raw;/Uppe XRaw,/Upp XRaw,/Upper_Hong_Thai_binh/CFs/Discharge_TS_Catchment_C21;TOFE0S
|Discharge_ /Models an ecObOCbO-t Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thal_binh/CFS/Discharge_TS_Catchment_C22;TOFE0S

Discharge_ /Models an 43972424« Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Discharge_TS_Catchment_C24;TOF;E0S
Discharge_ /Models an 43581200+ Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Oischarge_TS_Catchment_C26;TOF:£05

16 Discharge_ /Models an abbc1155-1 Raw;/Uppe XRaw;/Upp XRaw:/Upper_Hong_Thal_binh/CFS/Discharge TS _Catchment C6;TOFEOS
17 Discharge | /Models an 61181092-2 Raw;/Uppe XRaw:/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Discharge TS_Catchment C2;TOFEOS
18 Runoff 75_/Models an fee2cacf-f2 Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thal_binh/CFs/Runoff TS Catchment C10;TOF;£0S
| 19 Runoff TS_/Models an 38262559« Raw./Uppe XRaw;/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Runoff TS Catchment C13;TOFE0S
20 |Runoff_TS_/Models an 61249055 Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Runoff_TS_Catchment_C15;TOF,E0S
21 Runoff_T5_/Models an 43760585 Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thal_binh/CFS/Runoff_TS_Catchment_C15;TOF;E0S
22 Runoff_T5_/Models an 44a9d1b6- Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thal_binh/CFS/Runoff_TS_Catchment_C2;TOF;E0S
23 Runoff_TS_/Models an 77726533 Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Runoff_TS_Catchment_C23;TOF;E0S
24 Runoff TS _/Models an 6£37belb- Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thal_binh/CFs/Runoff_T'S_Catchment_C25;TOF;E0S
25 Runoff_TS_/Models an 06661097-! Raw./Uppe XRaw:/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Runoff_TS_Catchment_C27;TOF,EQS
26 Runoff_TS_/Models an 8992¢352-f Raw;/Uppe XRaw:/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Runoff_TS_Catchment_C28;TOF;E0S
27 |Runoff_T5_/Models an 7a269d8c- 2 Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thal_binh/CFS/Runoff TS Catchment C29;TOFEQS
| 28 Runoff TS _/Models an 1507e957-" Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Runoff_T5_Catchment C3;TOF;£0S
29 |Runoff_TS_/Models an c320a70f-1 Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thal_binh/CFS/Runoff_TS_Catchment_C30;TOF£05
30 Rmoﬂ T5_ /Models an d2c3bcS5 < Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thal_binh/CFS/Runoff TS_Catchment_C31;TOF;E05
| 31 R\moﬁ TS_/Models an 99306f36-F Raw,/Uppe XRaw,/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Runoff_TS_Catchment_C32,TOF;EOS
32 | Runoff_TS_ /Models an 43812b9%-1 Raw;/Uppe XRaw:/Upp XRaw:/Upper_Hong_Thai_binh/CFS/Runaff_TS_Catchment_C4;TOF;£0$
33 (Runoff_T5_/Models an 391faacd-e Rawi/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thal_binh/CFS/Runoff_TS_Catchment_C5;TOF£0S
34 Runoft_TS_/Models an 2865d1e6 W XRaw:/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Runoff_TS_Catchment_C8;TOF;E0S
35 Runoff_TS_/Models an f8d33133-2 Raw;/Uppe XRaw;/Upp XRaw;/Upper_Hong_Thai_binh/CFS/Runoff_TS_Catchment_C9;TOF;£0S
36
7

2.4.9.4 Kiém tra cac Job khac

Thuc hién cac cong viéc sau dé dam bao tt ca cdng viéc da duoc thiét 1ap va hoat dong:

- 02a_MHB_GFS

- 02b_MHB_CFS

- 03 Baotr

- 04 _Saolwu co s& dir liéu
- 05_MakeDailyBao céao

Thuc hién theo phan 2.9.2dé tao lich trinh céng viéc néu hé théng hoat dong binh thuweng.
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2.5  Kién Trac Hé Théng

DHI PUBLIC FTP CEWAFO SERVER
r . ' T
Global datasets ()
- ERAS rainfal Ry
« ERAS temperature DHI-GHM model —
< ERASPET Discharge !
= PET monthly means Earcin inlermadiale wunofl
+  (GFS Medium range forecast ('jamg ,/'J;\ ¥
+  CFS Seasonal forecast L]
+ Water axtent (Sentinel) MIKE HYDRO
g Basin model
Digcharge
k J
Indicator
Estimation )
Indicators
@
G
Reporting
L A

Hinh 2.7 So do kién tric hé théng véi lién két gitba may cha CEWAFO va may cha DHI FTP

2.5.1 Kién tric thw muc DHI-GHM

Chwong nay mé t& ciu tric thw muc ctia mé hinh DHI-GHM. Vi du nay dwa trén mé phéng ERAS
DHI-GHM, nhwng céc thiét 1ap khac sé c6 cAu tric twong tuw.

Hé théng dworc thiét 1ap trén may chd véi hé théng phan cip thw muc sau trén thw muc me danh
cho “WorkDir”, dwgc gi¢i thiéu trong phan 2.4.5. N§i dung cla thw muc nay dwgrc mo ta trong
Hinh 2.8 va khdng nén stra dbi.

V\RedRiverGH

Name Date modified
=
Configuration 4

Hotstant 1
Resuits 17/2023 2 M
Timeseries 17/2023

Tools 192

Hinh 2.8 Thw muc div liéu chinh cho thanh phan DHI-GHM

Noi dung ctia cac thw muc di liéu chinh cho thanh phan DHI-GHM dwoc mé ta trong Bang 2.5 va
nhiéu théng tin chi tiét khac sé dwoc trinh bay & phan sau.
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Bang 2.5 C4u tric thw muc cho cai dat DHI-GHM, lién quan dén thw muc l1am viéc dwoc st
dung trong MIKE Workbench va cai dat DHI-GHM

.\CAu hinh\Batch

Chtra tép bé dé chuan bij va thiét [ap DHI-GHM.

.\C4u hinh

Thw muc chinh danh cho C4u hinh ctia DHI-GHM

.\CAu hinh\ERA5

Vi du vé thiét 1ap m6 phong DHI-GHM. Xem thém
chi tiét & phan 0.

.\Céu hinh\setup_nam

Céc file thiét 1ap dé thyc thi NAM, bao gom:

- Dinh nghfa Ivu vic cho méi lan chay
- Dinh nghia tham s6, mét cho tat ca cac lan
chay

..\CAu hinh\setup_routing

Céac file cai dat cho viéc thwe thi Routing, bao gom:

- dinh nghia lwu vwc

- Trong lwong té bao

- Tham chiéu dén chudi thoi gian QObs
- Nhém dinh tuyén

.\Khé&i déng néng

Céc tép khai ddng néng cho méi 1an chay DHI-GHM:

- CFS, nhan dwoc tir 1an chay GFS

- ERAGB, céac hotstart méi nhat, bao gébm ca
cac ban lwu triv

- GFS, nhan dwoc tr 1an chay ERAS va cac
khé&i dong nong méi nhét, bao gdm cé ban
lwu triv

.\Két qua

Thw muc chinh cia Két qua DHI-GHM

.\Két qua\Catchment_DFS0

Két qua DHI-GHM dwoc xt ly sau cho tirng mé
phéng DHI-GHM (CFS, ERA5 va GFS) vai cac thw
muc con

- Dinh tuyén_discharge_to_outlet
- Unrouted runoff to outlet

.\Két qud\HTML

Dau vao HTML dé bao céo

.\Chubi th&i gian

Thu thap tat ca dau vao chudi thdi gian c6 lién quan
cho m6 phong DHI-GHM (CFS, ERA5 va GFS)

.\Tools\AzCopy

AzCopy thyc thi

.\Tools\FastKinRouter

FastKinRouter c6 thé thwe thi dwoc

.\Tools\GlobalHydroRunner MIKE2022

GlobalHydroRunner c6 thé thwce thi duwoc

.\Cdng cu\py

Hé tro cAc tap lénh python va céac tép thiét 1ap tro
gilp cua chidng

2.5.1.1 Ca&u hinh

Thw muc céu hinh va md hinh cha cac tép cau hinh (.conf), dwoc doc béi cac tép thwe thi dwoc
mé ta& trong Bang 2.3 trong qua trinh thwc thi va chira cac cau hinh chay cho cac mé hinh. Ngoai
ra, thw muc nay con chira tép mé hinh (.sim11) va tép théng sé lwong mwa dong chay (.rrll).
Trong khi tép sau c6 thé dwoc coi la tép mau tham sb lwu vie thi tép mé hinh dwoc st dung khi
xay dwng thanh phan thiy van va dwoc lvu dwdi dang tép mé hinh déng co MIKE 1D (.m1dx).
Céc tép mo hinh cho thanh phan dién toan cta DHI-GHM duoc lwu trir & dinh dang nhi phan
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“ fkrx”. Cubi cung, cac tép nhat ky dwoc tao trong qua trinh thwe thi md-dun NAM cla DHI. Chi
tiét cGia trng tép dwoc dwa ra trong Bang 2.6.

Méi tép .conf cé nhiéu phién ban khac nhau:

- Chuén bi: tinh nang nay dwoc st dung cho 1an chay chuén bj dau tién nhw mét giai doan
kh&i déng. Tai day, cac tép mé hinh dwoc xay dwng va mé hinh dwoc chay trong mot sb
nam nhé khi kh&i dong

- Phién ban tiéu chuan (NAM.conf, Routing.conf): cac file cAu hinh cho Hé diéu hanh.

AConfiguration\ERAS

Name

(& NAM,conf

436-436 Florx

® defauitrl)
® GHM.sim11
| GHM,omi

(& NAM_Prepare.conf

[ Routing.conf

¢ GHM_340.m ¢

| GHM_340 Jog
GHM_340_diag.log
GHM_340-RRStat.oxt

Hinh 2.9

Bang 2.6

em trwéc thw muc “.. \Configuration\ERAS5”

Cau hinh NAM cho mé phéng ERAS5 van hanh

Tén tham sb

Gia tri

Sw miéu ta

Puong dan twong déi dén tép sim11 noi c6 thé thyre hién
thdéng so ky thuat:
- DPAu vao: duwong dan dén tép “tham sb RR” gia
- M0 phéng: “Loai buéc thoi gian” véi “Budc thoi
gian” va “bon vj”

\Céu P > wra P . x % n z > X
midxRunFile | hinN\ERAS\GH - Ketqua: "Tén tép’ la dwong dan den tép ket qua ket
. thuc bang res1l. O day, tap tin resld sé dworc ghi.
M.sim11 wTA % N D . SARA
Tan so lwu tri” cung véi “Burdc thoi gian” tir mo
phéng dwgc sir dung dé xac dinh dau thoi gian dau
ra.
Sim11 chi dwoc doc, khi xay dwng tép m1dx mé hinh, xem
bén duoi.
.\Configuration\ | Puong dan t¢i bang tham chiéu lvu vic, xem 2.7.1.2.
CatchReferen | setup_nam\Cat | Ng chi duoc doc khi xay dyng cap nhat cac tép m1dx mo
ceBang chDef_ERAS5.Cs | hinh bang cach st dung “SkipM1dxConstruction=false”
v hoac “UpdateDfs2Boundaries=true”.
. \Configuration\ | Pwong dan dén tép dinh nghia tham so, xem 2.7.1.1.
Bang tham - \ . o N . .
chiéu Par setup_nam\Par | Ng chi dwoc doc khi cap nhat cac tép m1ldx mo hinh, st

Def.csv

dung “UpdateParameters=true”.

HotstartFilePa
th

.\Hotstart\ERA
S\NAM\mé’i
nhat

buwong dép dén thw muc chira cac tép khéi ddong néng (mét
tép cho mai tép md hinh m1dx) dwoc mong doii.
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Tén tham sb

Gia tri

1997,01,01,00,

Sw miéu ta

Bé&t d4u mé phéng.
C6 thé dwoc ghi dé bang “RuntimeFromDfs2”,

SimStart 00,00 “RunTimeFromHot” va “HotStartTimeOverwrite”.
Nén chi dinh la dinh dang Ngay
Két thiic mé phéng.
SimEnd 2022,10.27.90. | pugc ghi aé boi “RunTimeFromDfs2"
Nén chi dinh la dinh dang Ngay
Ghi de thoi gian khéi dong nong dwoc ste dung trong mo
phéng néu khéng buwéc cudi cung trong qua trinh khéi dong
néng dwoc st dung.
HotStartTime B4t dau mé phéng luc lwong . Chi dwoc st dung néu
Ghi de “RunTimeFromHot=true”. Trong trwdng hop nay, cac gia tri
ma&i nhat cua tép khdi dong nong dwoc siv dung nhwng thoi
gian dugc diéu chinh.
Nén chi dinh la dinh dang Ngay
Thoi gian ) Thoi gian mo phong duoc lay ttr cac tep chubi thoi gian
cha 'Igl‘J’Dfsz PUNG lwgng muwa, néu khdong dwoc ghi dé bang cach ket hgp cac
24 cai dat trong “RunTimeFromHot”, “HotStartTimeOverwrite”
St dung thoi gian chay tir cac tép Hotstart. Trong truong
ChayThoi DUNG Po’p nay, géc tép”tin kh&i déng néng can phai dwoc dat tai
gianTirHot HotstartFilePath”.
C6 thé ghi dé bang cach st dung “HotStartTimeOverwrite”.
Cap X
nhatDfs2Boun | SAI Cap nhat ranh gi¢i dé str dung Dfs2
daries
mgp 9S0Cap | gp Cap nhat tép m1dx v&i tham sé RR tir “ParReferenceTable”
. - ' Néu sai, hay tao tép mldx tr dau bang cach s dung
§§|£MldxXay PUNG “m1dxRunFile”. Trong tr&ng hop nay, ban nén dat
+ng “UpdateDfs2Boundaries=true” va “UpdateParameters=true”.
Bo locPaura | DUNG Loc két qua tlr cac ving do cao.
NOngXuatTw 1 Thoi gian tinh bang phut dé giai nén hotstart, trwac khi két
SOSMin thic mo6 phéng. Gia tri “-1” cho biét dau thi gian cudi cung.
IsEnsemble SAl CAu hinh c6 phai la mét tap hop md hinh khéng
ViétDfs2Két 0 Ngoai ra, hay viét két qua dwdi dang dfs2. 0 1a khong, 1 la
qua co
] Viét dau ra b sung NAM dé ghi cac trang thai m6 hinh
ViétThémTép | SAl thuwdng dwoc st dung. Néu sai, Tong dong chay la dau ra

NAM duy nhét.

Bang 2.7

Tén tham sb

C4u hinh dién toan cho md phéng ERA5 van hanh
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nhém dinh tuyén

.\Configuration\
setup_routing\r
outingGroups.c
sV

Buong dan twong déi dén tép dinh nghia nhém dinh
tuyen.

NAMKEL QUAThu \Két Vi tri twong dbi clia cac két qua NAM, voi phan dau
muc q qua\ERAS\NAM | cua tén tép “NAM". Nhirng gi xuat hién sau “NAM”
; \NAM dwoc str dung dé xac dinh so 6.
Binh thénKét \K’ét . N = X. 24X X - X
s qua\ERA5\Dinh | Bwdng dan twong doi den thw muc két qua dinh tuyén.
quaThw muc ;
tuyén
mé hinhThw muc \Cau DPudng dan twong dbi dén thw muc thiét 1ap md hinh
' hinh\ERA5 i i '
Néu ding, hay lay ngay bat dau va ngay két thic cia_
Théi gian DUNG mo hinh t tép két qua NAM. Neu sai, hdy lay ngay bat
chayFromNAM dau va ngay két thic ciia mé hinh t&r SimStart va
SimEnd.
SimStart 2001,01,01,00, | Ngay bat ddu md phéng, chi dwoc str dung néu
00,00 “‘RuntimeFromNAM = False”.
SimEnd 2001,10,01,00, | Ngay két thic mé phdéng, chi dwgrc str dung neu

00,00

“RuntimeFromNam = False”.

Néu dung, hay khéi tao mé hinh bang tép khéi déng

Khoi dong nong BUNG néng. Néu sai thi khong.

Bd QuaFkrxXay DUNG Néu dung, khéng tao tép nhi phan fkrx. Néu sai, hay
Dyng tao té€p nhi phan fkrx.

Déau thoi gianBinh 10 D4u thoi gian dién toan ndi bd (phat). Gia tri khoéng
tuyén vuot qua 20.

NONGXUATLISOS |y Cho biét d4u thoi gian dé tao tép khai dong néng.
HABAC hoi DUNG rl:liil; dung, sw boc hoi tir ho sé dugc xem xét trong md
HOEvapYéu tb 1 Hé sb ty & cho s béc hoi clia hd.

Thoi gian thuc SAl Néu ding, hoat dong & ché do thoi gian thuc.

.\Timeseries\irr

Ts thay loi igation\irrigation | Bwdng dan twong dbi dén tép chudi thdi gian twoi.
Tsm3_ all.csv
, Néu ding, hay tao tép két qua Dong vao (duoc gén
Iwulnflow BUNG nhan giong nhw dong chay ra cho mai lwu vy, voi

“ Dong vao” trong tén tép).

2.5.1.2 Khé&i ddéng ndéng

Thuw muc khéi dong nong chiva tat ca cac tép dwoc md hinh DHI-GHM st dung lam khéi dong

noéng.
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Y Hotstart) ERAS\NAM
~
Marme Date modified Type Size
" latest 1/27/2023 11:33 AM File folder
E 2022101 0000000, zip 10/17/2022 11:13 AM Compressed (zipp... 204 KB
‘ ? 20221071 17000000 zip 10/18/2022 3:01 AM Compressed (zipp... 822 KB
* & 20221012TD00000.zip 10/19/2022 2:03 AM Compressed (zipp... 210 KB
-+ '? 2022101 3T000000.zip 10/20/2022 3:01 AM Compressed (zipp... 805 KB
-+ 'g] 20221014T000000.zip 10/21/2022 3:01 AM Compressed (zipp... 804 KB
'E 2022101 5TO00D00.zip 10/22/2022 3:01 AM Compressed (Zipp... 796 KB
? 20221016 TDDOD0D.zip 10/23/2022 3:01 AM Compressed (zipp... TE7 KB
? 2022101 7TDO0000.zip 10/24/2022 3:01 AM Compressed (zipp... 781 KB
'? 2022101 8TO00000.zip 10/25/2022 3:01 AM Compressed (zipp... 781 KB
'? 20221019T000000.zip 10/26/2022 11:11 AM Compressed (zipp... 781 KB
? 20221020T000000.zip 10/27/2022 3:01 AM Compressed (Zipp... 796 KB
? 20221025 TDDOD0D.zip 11/1/2022 3:01 AM Compressed (zipp... 796 KB
@ 20221026 TODOD0D.zip 11/2/2022 3:01 AM Compressed (zipp... 794 KB
§ 20221027T000000.zip 11/8/2022 10:48 AM Compressed (zipp... 793 KB
£ 20221120T000000.zip 11/28/2022 10:49 AM Compressed (zipp... 807 KB
'? 202211 217000000 zip 11/28/2022 11:31 AM Compressed (zipp... 307 KB
¥ 20221122T000000.zip 112672022 11:31 AM Compressed (7ipp... 802 KB
Hinh 2.10 Xem trwéc thw muc khéi dong ndng NAM véi kho lwu trir nén va khéi déng ndng

mé&i nhat

“WHotstart ERASNANMlatest

Mame - Date modified Type Size
|__L| GHM_340.202301 20T000000.5ta 1d 1/27/2023 11:33 AM STAID File 6,988 KB
>
Hinh 2.11  File hotstart m&i nhat cda NAM
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"Hotstart\ERAS\Routing
Marme a Date modified Type Size
. latest 172772023 11:33 AM File folder
i 20221017TI11324.zip 1041772022 11:13 AM Compressed (zipp... 24 KB
‘ E 2022101870201 1 .zip 10/18/2022 3:01 AM Compressed (zipp... 24 KB
* E 20221019T030324 zip Compressed (zipp... 24 KB
* i 20221020T030111.zip 10/20/2022 3:01 AM Compressed (zipp... 24 KR
+ 5 202210217030115.2ip 10/21/2022 .01 AM Compressed (zipp... 24 KB
g 20221022T030117.zip 10/22/2022 3:01 AM Compressed (zipp... 24 KB
g 20221023T030115.2ip 10/23,/,2022 3:01 AM Compressed (zipp... 24 KB
i 20221024T030124.zip 10/24/2022 301 AM Compressed (zipp.. 24 KB
i 20221025T030118.zip 10/25/2022 301 AM Compressed (zipp... 24 KB
é 202210261111 23.zip 10/26/2022 11:11 AM Compressed (zipp... 24 KB
§ 20221027T030110.zip 10/27/2022 3:01 AM Compressed (zipp... 24 KB
E 20221101 TO30106.2ip 11/1/2022 3:01 AM Compreszed (zipp... 24 KB
Hinh 2.12 Dién toan thw muc khéi déng néng véi kho lwu triv nén va khéi déng néng méi

nhét

' Hotstart, ERAS Routing' latest

Mame Date modified Type Size
[ 436-436_hot.csv 1/27/2023 11:33 AM CSV File 52 KB
Hinh 2.13  Hotstart m&i nhéat cta dinh tuyén
25.1.3 Kétqua
Thw muc Két qua chra cac tép két qua cia mé hinh DHI-GHM.
" Results\ERAS\Routine
Mame [ate modified Type Size
" @‘435-435.-:5-; 172772023 11:33 AM CSV File 2T EB
gd]ﬁ-d-}ﬁ_hutcw 142772023 11:33 AM CSV File 52 KB
o [ 436-436_Inflow.csv 1/27/2023 11:33 AM C5V File 28 KB
ol
Hinh 2.14  Thw muc két qua dién toan sau 1an mé phéng cubi cling
Hosaxen d|
1 Date, 436890090500,436890050400, 436850090300, 436850090200, 4368950050100, 436850080200,43€6850080
- 2023-01-19 00:00:00,0.1586,0.3658,0.707€,0.5524,1.305,0.2838,0.6275,2.352,0.1895,0.2052,0.48
3  2023-01-20 00:00:00,0.1508,0.23531,0.6772,0.9123,1.251,0.2718,0.6017,2.258,0.1813,0.1568,0.46
-
Hinh 2.15  File két qua dién toan mé&i nhat

DFSO cho Iwu vuc

Chuédi thei gian dwoc trich xuat tir két qué DHI-GHM tai cac vi tri dwoc liét ké trong Appendix Eva
st dung Iwu vire thwgng nguén nhu trong Bang Appendix F
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Chung dwgec Iwu trir tai mot vj tri nhw:
- Vitri: “.\Results\Catchment_ DFSO\ERA5”

\Results\ Catchment_ DFSMERA

~

Mame Date modified Type SiZe
Routed_discharge_to_outlet 11182022 1(:13 File falde
Unrouted_runcff_to_outlet 18/2022 10:14 AM File folde

Hinh 2.16 Thw muc chinh chira két qua giai nén

Sau khi trich xuat, cac chudi thoi gian tir ERA5, GFS va CFS duorc lwu trir vao co s& di liéu
MW, noi mé hinh dwoc chay.

Céc nut duéi cung la clra ra cla lwu viee (hdu hét cac diém & ha lwu). Cac nut trén cung 1a cac
nat dwéi cung cda lwu vre xa vao lwu viec.

T4t ca lwu ve thwong ngudn ctia méi lwu vwe quan tdm (Iwu vue nit trén cung hodc dwéi cung)
dwoc lwu trir trong . \Tools\py\SetupFiles\Upstream_PFAF _ID.csv". Bang dwoc mé ta trong
Appendix F

Déi véi méi lwu vue nut dwdi cling, danh sach day da cac lwu ve nat trén cung duoc lwu triv
trong "..\Tools\py\SetupFiles\NAWAP|_CatchmentNodes.yml", néi dung nay dwoc hién thj trong
Appendix E.

- Tap lénh ".\Tools\py\ExtractTimeseries.py" dwoc st dung dé trich xuét két qua. N6 tao ra
hai loai d4u ra: X&: cac gia tri dwoc trich xuét tr results-csv

- Dong chay: tdng dong chay cla tat ca cac pfaf-id & thwong ngudn va trir di dong chay
tdng hop tlr cac pfaf-id clia cac nit trén cung

Dién todn Iwu Iwong téi cira ra lwu vuc

Két qua DHI-GHM tai cac dia diém dwoc liét ké trong Appendix Eva s dung céac lwu ve thuwong
ngudn nhw trong Bang Appendix F
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"Results\Catchment DFSOERAS\Routed_discharge to_outlet
~
Mame Date modified Type Size
‘ Discharge_T5_Catchment_C1.0fsD 1/27/2023 11:34 AM MIKE Zero Time 5... 243 KB
‘ Discharge_T5_Catchment_C2.0fs0 1/2772023 11:34 AM MIKE Zero Time 5... 243 KB
W Discharge_T5_Catchment_C3.Dfs0 1/27/2023 11:34 AM MIKE Zero Time 5... 243 KB
» Discharge_T5_Catchment_C4,0fs0 1/27/2023 11:34 AM MIKE Zero Time 5... 243 KB
» Discharge_T5_Catchment_C5.0fs0 12772023 11:34 AM MIKE Zero Time 5... 243 KB
) Discharge_T5_Catchment_CE.Dfs0 1/27/2023 11:34 AM MIKE Zero Time 5... 243 KB
' Discharge_T5_Catchment_C7.Dfs0 /2772023 11:34 AM MIKE Zero Time 5... 243 KB
' Discharge_T5_Catchment_CB.Dfs0 1/27/2023 11:34 AM MIKE Zero Time 5... 243 KB
‘ Discharge_T5_Catchment_C8.0fs0 12772023 11:34 AM MIKE Zero Time 5... 243 KB
W Discharge_TS_Catchment_C10.Dfs0 1/27/2023 11:34 AM MIKE Zero Time S... 243 KB
» Discharge_T5_Catchment_C11.0fs0 1/27/2023 11:34 AM MIKE Zero Time 5. 243 KB
] Discharge_T5_Catchment_C12.Dfs0 1/27/2023 11:34 AM MIKE Zero Time §... 243 KB
| Discharge_T5_Catchment_C13.Dfs0 /2772023 11:34 AM MIKE Zera Time 5... 243 KB
‘ Discharge _T5_Catchment_C14.0fs0 1/27/2023 11:34 AM MIKE Zero Time 5... 243 KB
‘ Discharge_T5_Catchment_C13.0fs0 1/2772023 11:34 AM MIKE Zero Time 5... 243 KB
W Discharge_T5_Catchment_C16.Dfs0 1/27/2023 11:34 AM MIKE Zero Time &... 243 KB
- L P | 4 ST ENE 4 NI Ay 54 S5 SR AT e ) x -1 o
Hinh 2.17  Tép lwu lweng dwoc dién toan tir ERAS
a MVEL fenp - |Dhschange_Th Catchersnt_ L1206
W Fle B View Seflings Tosks Windsw Help
Dol @St |aass o B |keeicns s
Time | i:Discharge [m|
o Al 1053 |
a0 ] 1 V2T 0 | 1024
L 2 AT T el b
] ||'4|'|N'T'm1l [T
= o N
O I-"."-'I'QE-T-M-.: L)
aton |k M i Uy G
3 1101997 0000 | bl ]
ORI UL NI (N R 10 11997 D00 | a6
L 112157 D) 462
2 1.-";'.'1‘!!-".'.”.'1' rd.8
1c00 1 [E] I.-I-I_-IWZ‘I'I'L-I'I'II T
1 14 1A TA1997 DR T
13 TG99 DE0D | A1
=0 | H 15 I.-'IT."ISH'J'.'IZI:EIIII ArER
l\l ILJ | JlU IJ 17 118 (N AR
E ia 110,407 (ki ARLAT
i WL AT ] .
I 2000 - 09 ; :?:g‘ﬁﬁ ::-i
lz'_ 1722 19 O | G}

Hinh 2.18

Lwu lvong khéng dién toan tai cira ra lwu vuc

Vi du vé chudi th&i gian Iwu lwong dién toan tir ERAS

két qua DHI-GHM tai cac vi tri liét ké trong Appendix Eva st dung lwu vuc thwong luu nhw trong
Bang Appendix F

Déi véi mbi tram, dong chay duoc tinh toan, dwoc tao ra tr cac diém thwong ngudn cudi cing
cta né, dwoc sir dung trong thiét 1ap MHB, dén chinh diém dé.
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Hinh 2.20

Vi du vé chudi th&i gian dong chay khdng dién toan tir ERAS

\Results\Catchment DFSO\ERAS\Unrouted runoff to outlet]
Name Date modified Type Size
P Runoff_TS_Catchment_C1.Dfs0 1/27/2023 11:34 AM MIKE Zero Time S. 243 KB
W Runoff_TS_Catchment_C10.Dfs0 1 34 AM MIKE Zero Time S, 243 KB
P Runoff_TS_Catchment_C11,.Dfs0 1/2 34 AM MIKE Zero Time S. 243 KB
W Runoff_TS_Catchment_C12.Dfs0 1/27/2023 11:34 AM MIKE Zero Time S... 243 KB
P Runoff_TS_Catchment_C13.Dfs0 1/27/2023 11:34 AM MIKE Zero Time S... 243 KB
W Runoff_TS_Catchment_C14.Dfs0 1/27/2023 11:34 AM MIKE Zero Time S... 243KB
W Runoff_TS_Catchment_C15.Df<0 1/27/2023 11:34 AM MIKE Zero Time S... 243 KB
P Runoff_TS_Catchment_C16.Dfs0 1/27/2023 11:34 AM MIKE Zero Time S, 243 KB
W Runoff_TS_Catchment_C17.Dfs0 1727/2023 11:34 AM MIKE Zero Time S... 243 KB
W Runoff_TS_Catchment_C18.Dfs0 1/27/2023 11:34 AM MIKE Zero Time S. 243 KB
P Runoff_TS_Catchment_C19.DfsD 1/27/2023 11:34 AM MIKE Zero Time S. 243 KB
P Runoff_TS_Catchment_C2.Dfs0 1/27/2023 11:34 AM MIKE Zero Time S... 243 KB
P Runoff_TS_Catchment_C20.Df<0 1/27/2023 11:34 AM MIKE Zero Time S... 243 KB
P Runoff TS_Catchment_C21.Df<D 1/27/2023 11:34 AM MIKE Zero Time S... 243 KB
P Runoff_TS_Catchment_C22.Dfs0 1/27/2023 11:34 AM MIKE Zero Time S, 243 KB
W Runoff_TS_Catchment_C23.Dfs0 1/27/2023 11:34 AM MIKE Zero Time S, 243 KB
B Runoff TS Catchment (24 DD 1/27/2023 11:34 AM MIKF Zero Time S 242 KB
Hinh 2.19 Tép th&i gian dong chay khong dién toan tir ERAS

. . Time 1

: i 0 1/1/1997 00:D0:

L T : 1 1/2/1997 00:00:

3000 ] g F 2 1/3/1997 00:D0:

] : : 3 1/4,1997 00:00x

T U 1 N 4 1/5/1997 D0:D:

] - E 5 1/6/1997 00:00:

] . i 3 177/1997 00:00:

] E ! 7 1/8/1997 00:00:

2000 ] E K ) 1/9/1997 00:00:

] : 5 9 1/10/1997 0C-00

1so00 401 F i i 10 1/11/1997 00:00

. : E 1 1/12,/1997 00:00

' i 12 1/13/1997 00-00

1000 10 E] i 13 1/14/1997 00:00

] 5 : 14 1/15/1997 0000

; : : 15 1/16,1997 00:00

s00 b -] I 16 1/17/1997 00:00

] ! 17 1/18/1997 00:00

EH L E 18 1719,/ 1997 D0:00

e | L. 19 1/20/1997 00:00

2000 - 09 2010-19 20 1/21,1997 00:00

21 1/22/1997 D0:00
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2.5.1.4 Dir liéu khi twong theo chubi th&i gian

Thw muc chudi thdi gian bao gdm di liéu bat budc can thiét d& DHI-GHM chay. D liéu thuwéng
c6 dinh dang dfs2, trong d6 chudi thdi gian twéi & dang tép .csv.

A\ Timesenes\evaporation

Mame Date modified Type Size

W 34002 1/2772023 %13 AM MIKE Zera Data M... 628,697 KB

Hinh 2.21 Thw muc chira tép dfs2 bay hoi dé moé phéng can tré

H pt_pet Mavigation b4
pt_pet [mm]

B :vove-07s
-1.00 --0.75
-1.25--1.00
-1.50--1.25
.75 - -1.50
200 --1.75
-225--200
-250--225 0 16050
275..250 16090 [ ]

=3.00 --2.75

R ~ 1/21/202  1/2/1979 1f21/202
_:ﬁ _::gg 3 12:00:00 3

375350
-4.00--375 Item

B <25 --4.00 btpet |
Undefined Valug

N
! 3
»

-
F

(Grid spacing 0.1 degree)

0 50
(Grid spacing 0.1 degree) 1

12112023 12:00:00 AM, Time step:; 16090, Layer: 0

Close |

0

Hinh 2.22 Céc tép dfs2 béc hoi dworc str dung cho mé phéng lich st

[ imesenes\rainfall eras

Mame Date modified Type Saze

' 340.dfs2 1/27/2023 %:06 AM MIKE Zero Data M.. 628,679 KB

Hinh 2.23  Thw muc chira tép dfs2 lwong mwa dé mo phéng lich st
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Mavigation X

tp [mm]
B :cove 250 Layer
= E 3.25-3.50 ] )
= 3.00- 3.25
g 275-3.00 L_° A
= % 250-275
= 225-250
E’ . 2,00-2.25 Time Step . ose
= 1.75-2.00
§ = 1.50-1.75 ﬁ' .
1.25-1.50 h
E . 1.00-1.25 1f20/202 1/3/1579  1/20/202
- 0.75- 1.00 3 12:00:00 3
B oc:o-07s
Bl o02s-050 Ttem
0.00-0.25 b ]
0 50 ! Below 0.00
(Grid spacing 0.1 degree) H Undefined Valuel

2072023 12:00:00 AW, Time step: 16088, Layer: 0

Claza
Hinh 2.24 Tép dfs2 lwong mwa cho mé phéng lich stv
\ Timesenes\temperature_erad
Mame Date modified Type Size
‘ 340.dfs2 172772023 %16 AM MIKE Zero Data M... 2,514,736 KB
Hinh 2.25  Thw muc chira tép dfs2 nhiét dé dé moé phéng lich st
W 340.dfs2
Navigation X
t2m [deg C)
B ~bove 175 Layer
= E 15.0- 175 0 0
> 125- 15.0 0
by 100- 125 L I .
= [ 75- 100
- 50- 75 Time Step
o ! S- 5.0 0 64363
S ' 00- 25
od : ‘E Bl 2s- oo 64363 .
" )
s : L ?‘5’ fg 120/202  11/1979  1/20/202
9 'i ! 100- 75 3 12:00:00 3
1 -125--10.0
; B -is0--125 T ]
A75--150
0 50 Below -17.5
(Grid spacing 0.1 degree) [ Undefined Value
112072023 6:00:00 PM, Time step: 64363, Layer. 0
Close

Hinh 2.26 Tép dfs2 nhiét d6 cho m6 phéng lich st
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2.5.1.5 Congcuhbtro
Trong thw muc Céng cu, c6 thé tim thdy cac cong cu danh cho DHI-GHM:

- FastKinRouter: thanh phan dién toan ctia DHI-GHM
- GlobalHydroRunner_MIKE2022: thanh phan NAM cta DHI-GHM
- Py: cAc tap I&nh tién x& ly va hau x& ly cling nhw cac tép thiét 1ap ctia ching cho DHI-

GHM
Mame Late modimed Iype HZe
FastKinRouter 2/9/2022 £16 PM File folder
GlobalHydroRunner_MIKE2022 9/28/2022 4:32 PM File folder
Py 1/19/2023 10:02 AM File folder

Hinh 2.27 Xem trwéc thw muc Tools
AzSao chép

AzCopy duoc st dung dé tai xubng cac tép GHM tir bo lwu tri blob Azure an toan, noi DHI cap
nhat di liéu hang ngay.

Hinh 2.28 Xem trwéc thw muc cong cu AzCopy

Bé dién toan FastKin

“ Tools\FastKinRouter
Mame - Date medified Type Size
ref 10/17/2022 9:53 AM File folder
runtimes File folder
% DHLChart.Map.dll Application exten... 331
| DHI.Generic.MikeZero, DFS.dII Application exten... 265
2] DHI.Generic.MikeZero EUM.dII Application exten... T4
_| DHIL.Mikel D.Generic.dll Application exten... 311
%] DHL.Mike1D.ResultDatafccess.dll Application exten... 289
‘% DHI.PFS.dIl Application exten... 52
;-I DHI.Projections.dll Applhication exter... 45
| FastkinRouter.deps.json JSOM File 13
| FastkinRouter.dl| Apphcation exten... 92
[¥5] FastKinRouter.exe Application 63
_; FastKinRouter.pdb PDB File 34
|| FastKinRouter.runtimeconfig.dev.json JSOM File
__| Fast¥inRouter.runtimeconfig.json JSOM File
[#5] FastKinRouter_DA.exe Application &3
| jjwhost.dll Application exten... 335
4 System.CodeDom.dll 10/23/20217 1:49 AM Application exten... 181
_-i System.Management.dil 1042372021 1:51 AM Application exten...

Hinh 2.29 Xem trwée thw muc cong cu FastKinRouter
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GlobalHydroRunner _MIKE2022

obalHydroRunner MIKE202Z
MName Date m&dlflgd Type Size
] GlobalHydroRunner.exe 1041772022 T:57 AM Application 81 KB
_1 GlobalHydroRunner.exe.config 10/17/2022 T:57 AM COMNFIG File iKB
_1 GlobalHydroRunner,pdb 101772022 T:57 AM PDE File 176 KB
;'I DataAssimilation.dll 101772022 T:57 AM Application exten... 23 KB
| DataAssimilation.pdb 10/17/2022 7:57 AM PDB File 104 KB
(1] ExtendedSnowModel.exe 10/1772022 T:57 AM Application 69 KB
j ExtendedSnowhModel.pdb 1041772022 T:57 AM PDB File 188 KB
_1 DHI.Mike1D.M11Bndge.dl| 9/16/2022 8:39 AM Application exten... 17E KB
_1 ExtendedSnowModel.exe.config 9/16/2022 8:39 AM COMFIG File 2 KB
| DHI.Mike1D.MzCouplings.di 5/12/2022 %:41 PM Application exten... 61KE
_] DHI.Mike1D. StructureModule.dll 3122022 T:41 PM Application exten... 450 KB
_] DHLMike1D.SimLauncher.dll 1272022 T:41 PM Application exten... 35 KB
j DHILMike1D.RainfallRunafiModule.dll 51272022 T:40 PM Application exten... 300 KB
j DHI.Mike1D.ResultDatabccess.dll 5/12/2022 T:40 PM Application exten... 451 KE
_1 DHI.Mike1D.Optimization.dll 51272022 7:40 PM Application exten... IEE
_1 DHI.Mikel D NetworkDatadccess.dil 51252022 7:40 PM Apphcation exten... &0 KB
jl DHLMike1D.Mike1DDataticcess.dll 3272022 T:40 PM Application exten... 3T KB
_I DHI.Mike1D.HDParameterDatatccess.dll 31272022 T:40 PM Application exten... N2KE
j DHI.Mike1D.Generic.dll 5122022 T:39 PM Application exten... 1,321 KB
j DHL.Mike1D.FloodMap.dil 5/12/2022 T:39 PM Application exten... 29 KB
_1 DHL.Mike1D.Engine.dll 51272022 7:39 PM Application exten... 1,245KB
2] DU Wil oY Diabafecienilating bl ds e A1l £/43/I037 T.20 DA Arnlicatinn evten 11 KD
Hinh 2.30  Xem trwéc thw muc GlobalHydroRunner_MIKE2022
py
ook o)
~
Mame Date modified Type Size
SetupFiles 1/3/2023 1:16 PM File falder
_1 ExtractTimeseries.py 1/19/2023 8:16 AM P File B KB
| GenerateReportingHTML.py 1/4/2023 10:428 AM P File 12 KB
|| Store1DResults.py 12/7/2022 7:35 AM PY File 6 KB
_] UpdateConfig_GFS.py 1/19/2023 7:39 AM PY File 2 KB
[ 7] UpdateNAMConfig_CFS.py 10/24/2022 1:26 PM PY File 2KB

Hinh 2.31

Xem trwéc thw muc cdng cu py
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Rcoktonsetupries

Mame Date modified Type Size

| NAWAP|_CatchmentMNodes.yml 1/10/2023 %57 AM ¥ML File IKB
| MAWAP|_Repaorting.yml 1/9/2023 7:55 AM ¥ML File 6 KB
i Upstream_PFAF_ID.csv 1/10/2023 10:00 AM C5V File 12 KB

Hinh 2.32 Xem trwéc thwy muc thw muc py tool setup

2.5.2 MIKE HYDRO Basin

M6 hinh MIKE HYDRO Basin (nhw dwoc mé ta trong Phan 2.7.2) dwoc dang ky trong co s& dir
liéu MIKE Workbench nhuw minh hoa trong Hinh 2.33.

: Scenarios o x

= E Models and Scenarios
- Comparison Configuration
= i Model Setups
- Group ofUpper_Hong_Thai_binh
=il Upper_Hong_Thai_bink_No D#
i.-w CF5Upper_Hong_Thai_binh_No_Da
i@ GFSUpper_Hong_Thai_binh No DA
i B -¢ Hindcast Upper_Hong_Thai_binh Mo Da
i--- Upper_Hong_Thai_binh_With D,
il-=@ CF5Upper_Hong_Thai_binh_With DA
+1-w3 GFSUpper_Hong_Thai_binkh_With DA
: o Hindcast Upper_Hong_Thai_binh_With DA

Hinh 2.33 Xem trwéc trinh quan |y kich ban véi thiét [ap mé hinh MIKE HYDRO Basin
C6 hai phién ban ctia md phdng da dang ky:
- Upper_Hong_Thai_binh_No_DA: mé hinh nay dwoc dang ky va thiét 1ap mé phéng khéng
ddng héa sb lieu (DA) tai cac hd chira
- Upper_Hong_Thai_binh_With_DA: mé hinh nay dwoc déng ky va thiét 1ap mé phéng véi
DA tai cac hd chira
Can lwu y rang ba kich ban dwoec rit ra tr méi thiét 1ap mé hinh:

e GFS - dy béo tam trung
e CFS - duw bao theo mua
e Hindcast — kich ban nay chi dwoc chay mét 1an va dwoc st dung dé lay sé liéu thdng ké
dai han va dé xac thuc. Trong qua trinh van hanh, CFS va GFS sé mo6 phong khoang théi
gian can tré dai hon.
CAu hinh kich ban cho GFS v&i DA dwoc hién thi trong Hinh 2.34. Kich ban GFS khéng cé DA c6
cuing cau hinh. Kich ban CFS ¢ DA c¢6 céu hinh twong tw trong khi kich ban CFS khong c6 DA
¢6 cAu hinh twong tw nhw kich badn CFS c6 DA.

Khung mé hinh héa cho MHB dwoc md ta & phan 2.7.2.
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Hinh 2.34 Pic diém cua Kich ban GFS (Dw bao pham vi trung binh)
Bang dwdi day cung cap thong tin tdng quan vé& cac cai dat kich ban chinh:

e Giai doan khéi dong giai doan Hindcast dwoc str dung dé dam bao cac diéu kién ban dau
thich hop

e Khoang thoi gian dw b4o bao gdm cling khoang thoi gian cé sén trong dy bao thoi
tiét/khi hau.

Bang 2.8 Pac tinh chinh cta cac kich ban lwu viec MIKE HYDRO

Giai doan dw

Kich ban thoi ky can dao

bédo
Dw bao pham vi trung binh GFS véi DA 2200 ngay (= 6 nam) 14 ngay
Dy b&o theo mua CFS véi DA 2200 ngay (= 6 nam) 270 ngay
BX bao pham vi trung binh GFS khéng c6 2200 ngay (= 6 nim) 14 ngay
Dy b&o theo mua CFS khbng c6 DA 2200 ngay (= 6 nam) 270 ngay

2.6 Thu thap di liéu

2.6.1 D liéu cwdng birc DHI-GHM

Budc di¥ liéu cho DHI-GHM dwoc xi ly truwée trong hé théng ndi bd DHI sang dinh dang ma DHI-
GHM c6 thé s dung (dinh dang tép dfs2). Sau d6, di¥ liéu sé dwoc lwu triv trén bd lwu trir blob
Azure an toan, tir d6 dir liéu co thé dwoc tai xubng. Cong cu AzCopy.exe dugc st dung dé dong
bd héa bd lwu trir blob v&i kho lwu triy cuc b trén may chi véi cac tép dau vao (Xem phan
2.5.1.4).

Tan suét tai xudng va xt ly div liéu la:
- Hang ngay dé biét dir liéu dw bao theo thoi tiét va theo mua
- 3 gio mét lan doi v&i di liéu dy bao tam trung
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B Routing.conf £4| [ CopyERAS_from_fzure bat E3

1 |techo off
2 setlocal
pushd "%~d0%~p0"™

set workdi
set tsdir
set tool=%

rth. \Timeseries
t\ . . \Tools\AzCopy\azcopy.exe

W

set sastoken="htt
10 "%tool®™ copy %sa

'/,’wxdglobaldatasets klob.core.windows.net/nawapi/rainfall erab/*?sp=rlest=2023-08-19T12:48:31Z£5e=2073-08
t "ttsdirt\rainfall era5" --recursive

12 set sastoken="https: //wxdglo}:aldatasets blob.core.windows.net/nawapi/temperature eraS/*?sp=rlLst=2023-09-19T12:48:217£3e=2073-
13 "%tool:™ copy %sa 3 "%tsd \tertperatqre eraS" --recursive

set sastoken="https://wrdglobaldatasets.blob.core.windows.net/nawapi/evaporation priestly taylor hindcast/*?sp=rl&st=2023-09-
T "Rtsd ':\evaporat,ian_p:riest.ly_t,aylo:r_hindcast,"' —-recursive

Hinh 2.35  Poan cha tép bé dé tai xudng div liéu ERAS5 tir bo lwu triv blob Azure ctia DHI.
“workdir” lam tham sé dau vao sé dwoc dat lam “WorkDir” trong cdng viéc goi
trong MIKE Workbench.

Cac bd di¥ lieu sau day duoc tai xubng:

- Lwong mwa ERAS

- nhiét dé ERA5S

- Théng tin can tr& kha ndng bay hoi tiém nang cta Priestly Taylor (PT_PET)
- Dw bao pham vi trung binh ctia CFS

- Duw bdo theo mua ctia GFS

- Dy bao PT_PET

2.6.2 DO tim mw nwéc hd chira va dung tich

Mét bang tinh da dwoc chuan bi trong MIKE Workbench ( /Reservoir Curves/Curves ) dé xt ly
dir liéu chudi thoi gian kéo dai nwéc mét tir cac vién tham.

B WK Werkbens = - werkeroest

Commection  Siew  Seitings  Huls
: Spreabhicsl 1
- Culsbase |2y Grauz|

=il Niwtabrpod

T e chry

T Moed el Saripat
W Reretii Cus

.GSB"&LPZ.- ranies b Tinee senies |m e s

|.mm- | Cnnrssctnd for NI sorion pacmlSneal e | 52T | Sewin Dadebing mioctsl s Tppar Hong Th

Hinh 2.36 Vi tri nwéc mat mé rong bang xar ly div liéu.
Bang tinh vé phan nwéc mat gébm 12 bang nhé:

1. Théng ké danh muc hé
2. 11 bang con lai chira mbi quan hé Cao dd-Dién tich-Thé tich cho méi hé chra. Nhirng
bang nay dwoc dat tén theo méi hd chira.
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2.6.2.1 Bang tinh danh muc hé

Bang tinh Ban d6, xem Hinh 2.37 bén dwéi 1a mét trang chira théng tin vé tén déi twong mé hinh
nao lién quan dén tén hd chva ndo (tén bang chira dwdrng cong LAV) va dueng dan chudi thoi

gian.

| ﬁ Etart Page :2‘ HewStoragel -¢ Hirdkcast Upper_Hoeg_Thal_bisi_Final |F| Curves - |
(- a6 N B - - L nl- RS- 8- H -

[FE} -

L B 5 v} E F &=

1 |ModelObpctName shes=tHame= himes=nes Faih

2| DA _RT0LATRO - - R0 [ Water | el elanitan SOibseived/Resarvair Siarface Ares/TA_R7

3 |DA_RES.0fs0 - 1 - RES |Water Lawval lupudu JfObsarved/Raservair Surtaca Area/Da_RSE

4 |D& R2.dfsD- L - RZ|wWater Level Yavangshan JSObsarved /Reservoir Surface area’Da RZ

S | _KE0,dTs0 - 1 - BB | Wosler Level Shimenkan Sbseryed Bessrenr Surlace Ares L HED

B |DA_REF .0 - 1 - REF [Water | eval Langria FfOhserved/Reservair Surtace AreafTi_RE?

T |DA_Rid.dfsd - 1. R | Wister Lewel Pusiqlao fObszrved/Roservalr Surfaco Area/Da_Rid

B |D& REddfs - 1 - REd | Water Levs] sinanjiarg JSObzzryed /Res=rvoir Surface ares/Da RGE

0| DA _REE TR0 -] - BEE [ Wl Leswsl] Halar SO bse e e Surlace Ares 002

10 |0A_RT4.070 - 1 - RT4 | Water Lewal Harsha JfObsarved/Resereair Surtace Area/A_RT4

11 (DA RTG.0fs0 1 R¥G | Wiatcr Lowel Madushan JfObszrved/Roscreair Surface ArcafDa_RTG

12 D& R4 -1 - B9E | Water Level HMalutang SUbserved /Ressreor Surface areafla HAY

13

14

1%

1

17

18

1=

20

21 [
W4k M. Conlig ) Gaantan  lupudi L onosa | Fayasesan  Snanjann  Shimenk © b}

bei Eish 0 and comant

Hinh 2.37  Bang tinh anh xa chipa méi quan hé gitra tén déi twong mod hinh, tén hé chira va

dwéng dan chudi théi gian.
Bang ban d6 c6 ndi dung sau:

1. Tén déi twong mod hinh
Tén cla déi twong md hinh chira chudi thdi gian dau ra
2. Tén trang tinh
Tén cla trang tinh noi lwu tri cac mdi quan hé LAV
3. Pwéng dan chudi théi gian
Puong dan dén chudi thdi gian quan sat dwoc thu thap va lwu triv

2.6.2.2 Bang quan hé LAV hé chira

C6 11 bang, mbi bang c6 mét bang nhd, chira cac mdi quan hé dwéerng cong LAV, xem vi du bén
dwai vé hd chira Gelatan. Mi bang hd chira chira cac cot cip dd, dién tich va thé tich sau day.
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Hinh 2.38  Xem trwéc mdi quan hé Cap-Dién tich-Thé tich ctia Gelantan

2.6.2.3 Taidirliéu xudng

Mot tap Iénh tly chinh da dworc chuan bj trong MIKE Workbench theo tap Iénh (
/Datalmport/ImportEOData ) dé tai xudng chudi théi gian kéo dai nwéc mat da x& Iy cho 11 hé
chtva. D@ liéu dwoc 14y tr may cha ftp cong cdng ctia DHI, xem bén dwéiHinh 2.39. Tap Iénh nay
doc di¥ lieu trong tép dinh dang csv, chuyén ddi né thanh cac dbi twong chudi thdi gian va lwu triv
no trén co s& dir liéu.

';.';,'.'Hu'u'ﬂh\-n-.'.:‘tl.'lm'
asvwaier  fwe  Zmeyp  |wa

- Edrx A || s Fwe B HeScoagel | s8I0 rdoen U | ioeg The_siva Sl | B ':I.'.l:'_; Deardeadlzingat
BN YT R ] T Al b vpetomen  n DS B FE S E -

'-E“""':::h IERETT ZTplib

T - AMFETT SyAEem

! LELILEE s 2ra 4 impoTt Dazalica
1 il T EcHal =1
i =
1 L oy
& i v T
.: Freienng
By L]
1 g
~ B rrnsae e

o Cdoddiergm e Sabtie o
b nw W wmyT o= app tiedulan . at| iun Hezagez'g:

& sk L

L EEL R DL L def ImzeTtiobatniasesaishzasTachi:
ke d ol s e » LT
Toom !
- B Eypes P

memp file = voapdlle. FuscdTemzomaryfLLeimsde=" v

B AR AT s e ettt TLeet T8, Wi G HITRS, BT e _praidig

Fie_jata]
TWRA_RpTaRaLaaL | S[CRAASESSEFATI]

Hinh 2.39 Tap lénh ImportEOData cho 11 hé chira ttr may cha FTP c6ng cong cta DHI.
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/ImportData/lmportEOData st dung cac id chudi thdi gian tlr bang anh xa trong bang tinh
/Reservoir Curves/Curves dé lwu trir cac chudi thoi gian kéo dai bé mét nwéc dwoc quan sat
theo dwdng dan twong (rng nhw minh hoa bén dwai trong Hinh 2.40.

FX WAICE Wonklara h - s ]
Leorracten Yen pmgpr lap
Tare makz Fx|| W 5ue P o8 Bowiimou:| =f K Upges Fuing T Furd [ e 3 Dok % GH ERas | g 75 a
T i Catdbnz by Grzugd - H ok -5
: 10
I 1 1 [
£ I Vv | | It |
E X BED |
¥ Da Rz | I
— RN a
e o e
Ty l | ‘
L Facbiary ,
ke Balark L |
L Ewalaz I
o Faniar 7 {
Lt Eamiz=
A Ewaiien
L e B
L= Dwazuc ‘ l
Fararin M
E [T TR - H— |
Lo ST =
e Hawing 1 e E
k¢ iraa T M | |
Al i
. U Bl :o.
1 I
I |
E
'_'_‘J‘:Iﬂ I.I..!"'I'I E I.I.flh'l::':' ) _'.'!.'l.‘?'?
Hinh 240  Lwong nwéc bé mat quan sat dwoc kéo dai theo thei gian déi véi hé chira

Malutang.
2.6.2.4 Dinh nghia chudi thei gian dau vao dé déng hoa div liéu

Mot tap Iénh tuy chinh da dwoc chuan bj trong MIKE Workbench (
ILAV_Curves/build_reservoir_wl_ts ) d& xay dwng chudi thdi gian mwe nwéc mét cach nhanh
chong bang cach st dung cac tham sé ciu hinh cé trén bang tinh /Reservoir Curves/Curves nhw
dwoc mo ta trwde d6. Tap Iénh dwgce dang ky trong dinh nghia dau vao clia mé hinh nhw trong
Hinh 2.41.

TE Lopa | ang_Tael_znb_fira - Meresilods - Ml Mesa Obec (1) ez Tt 1, | | Fropertec
[P Wpe War Soarara Ingd Tirsies - L4 TRD - 7 - M Leval
e A 32 E0efi- 1 - 33 W] sl vt Treaneies Retr ar Serkrs A D] eyl T
| Lo A8 - T - HAle Lve npat |ramre Letrir Samat A _Luresaald_ o el a v Gencml Propertic
ke D FEZARE - T REPL Love vpral Toracecsee Cufriiar Suip A Curvstaald seamadoed Reiplon [[TRCERA A v Lewd
B T st Tresees s Dt ririar Sl el e Rieddl Chject Flarre Warialidaze O e
* - Hskfiale: Love: npat limeiero Lk Merre DA ALchE  RYAm Lo
Rt Love vgal T et Srvim
PTfdake: Lece npat T - lirvacarss daraton ki hunge
' Ridhiels: Lavel mdi lraoalori * Samiug
RTLNatr: Leve et Taresrd e Retritiar Sipt AR TinceuTen b isenrd g
= ek Lo s e alerazr
ke D 354k Flfiote: Lave mpat Tirce e Db ridar Serige LAY Curezasdd gmemanond s
Samprn
N e A o - ~ ~ > R - . . ] - A A A
Hinh 2.41 Vi du ve dang ky tap Iénh dwoc stir dung dé xac dinh chuoi th&i gian dau vao md

hinh cho kich ban dw bao

Chuédi thei gian dwoc cung cap trwéc méi lan chay md hinh dwéi dang muc nuwédc wée tinh quan
sat dwoc tai hd chira. Co thé tim thdy mirc str dung dau vao chudi thoi gian mwe nwédc wéc tinh
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& mbi lan chay tinh toan mé hinh trong cac dau ra md phdng mé hinh trong dwérng dan twong déi
sau .../Manual Model Object(1)/Input , lién quan dén dwdng dadn mé phéng nhw dwoc hién thi
bén dwé&i trong Hinh 2.42.
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]
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Il — - |
[ |
EH5
112015 117200 1412002
Hinh 2.42  Chudi th&i gian mwe nwéc dau vao dwoc str dung trong qua trinh déng hoa div

liéu cho Puxiqgiao

2.7 Khung mé hinh

Chwong sau mé ta hai thanh phan mé hinh héa chinh dwoc st dung trong Hé théng:

DHI-GHM

MIKE HDYRO Basin

2.7.1 DHI-GHM
2.7.1.1 Giatritham sé

CA4c gia tri tham s6 NAM duoc lwu trir & dinh dang csv va tai vi tri twong déi
".\Configuration\setup_nam\ParDef.csv". Bang dwgc trinh bay & Appendix A
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Bang 2.9 CAc gia tri tham s6 c6 thé dworc str dung dé hiéu chinh DHI-GHM
Thamsé | Ponvi | Sw miéu ta

Ham luvong nwoc ti da trong bé mat luu trkr. U maxco thé dwoc hiéu la

ban i ga mm bao gébm ham Iwong nwéc trong bé chira chan, trong bé chiva bi sut bé

mat va trong vai cm trén cung cla dat.

Ham lugng nwoc toi da & vang Iwu trik phia dwoi. L max ¢ thé duoc hiéu

L téi da mm la ham lwgng nwéce toi da trong dat & ving ré cé san cho qua trinh thoat

hoi nwéc caa thwe vat

Hé sb dong chay mat trén dat lién. CQOF x&c dinh sw phan bd lwong muwa

CQOF - dw thira vao dong chay trén dat lién va sw thdm
Gia tri nguwong cho dong chay trén dat lien. Dong chay trén dat lien chi
TOF -- dwoc tao ra néu dé am twong déi & vung lwu trir & vang dwdi lon hon
TOF
Gié tr ngwdng cho lubng xen ké&. Dong xen ké& chi dwoc tao ra néu d6 &m
TIF -- 2 2 AN A
twong do6i & vung lwu trlr & vung dwéi Ién hon TIF
Gia tri ngwéng dé nap tién. Viéc bd sung vao bé chira nwdc ngdm chi
TG -- % aa Z £: 2 e 1
dwoc tao ra néu do am twong doi & vung chira & vung dudi Ién hon TG
CK neu giov Hang so th&i gian cho dong chay xen ké tiv noi lwu trir bé mat. PBay la

tham sb dién toan chiém wu thé cta ludng xen ké vi CK ir »>CK 12

Hang sb thoi gian cho dong chay trén dét lién va dién toan gitra cac dong
CK 12 givy chdy. Dong chay trén dét lién va dong chay xen ké dwoc dan nbi tiép qua
hai hd chtra tuyén tinh cé cung hang sb thdi gian CK 12

Hang sb thoi gian dong co s&. Dong chay co ban tir bé chira nwéc ngdm
dwoc tao ra bang md hinh hd chira tuyén tinh véi hdng sé thoi gian CK gr

CKer gio

2.7.1.2 MO0 ta lwu vuec

M6 ta lwu viee cho mo phéng lich sir str dung di¥ liéu ERAS dwgc Iwu trir & dinh dang csv va tai vi
tri twong di "..\Configuration\setup_nam\CatchDef ERA5.csv". Bang dwoc trinh bay trong
Appendix B

Bang 2.10 Tép mbd ta lwu vwe, dwoc stv dung cho NAM

Tén cot doc Sw miéu ta

Tén Iwu vire theo quy wéce dat tén

tén - “Ix_coord__{y coord}” - danh cho c&p dd thap nhat ]
“{x_coord__{y_coord__{elevation}" — danh cho cac vung do cao, s6
mét so v&i mrc thap nhat

duoc két hop Lwu vuece la lwu vre két hop (d6i véi cac viang d6 cao) (TRUE hodc FALSE)

lwu ve két hop | Néu két hop, tén lwu vuc chinh & cao trinh 0

i ] Céc tham s6 tham chiéu ban dau dwoc st dung va phai tham chiéu lwu vic
mau tham so dwoc xac dinh trong tép .RR la mét phan cla thiét lap. Cac tham so c6 thé
dwoc cap nhat bang tép tham so.

dién tich km2 Dién tich lwu vwec km2

do cao Do cao so v&i dd cao thap nhét cia lwu vuc két hop

tdi da. o sau

tuyét Do sau tuyét toi da dwoc md hinh hoéa trong lwu vuc

tbi da. sy gity , '
chan caa ngudi | Dinh nghia thé tich twong dwong t6i da clia nwéc tuyét.
Thuyy Dién
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Tén cot doc

phat. lwu trir bia
day du

| Sy miéu ta

Lwong nuéc tuyét téi thiéu can thiét dé bao phi toan bd khu vuc

hé sb birc xa

Hé sb nhan cho brc xa

két ta_corr

Hiéu chinh lwgng muwa tinh bang %.
0 la khéng hiéu chinh, trong d6 10 la thém 10%.

evap_corr_facto
r

Hé sé nhan cho kha néng bay hoi.

temp_wet_corr

Hiéu chinh nhiét d6 phu hop v&i ving d cao

temp_dry corr

Hiéu chinh nhiét d6 phu hop v&i ving d cao

ini_qof Dong chay trén dét lién ban dau

ini_qif Dong xen ké& ban dau

ini_qbf Dong co s& ban dau

ini_gbflow Dong co s& ban dau thap hon. D&t vé 0
ini_swe Lwong nwéc tuyét ban diu twong dwong
ini_u_umax ban dau m trong bé chira bé mat

ini_| Imax ban dau & vung lwu triv dusi

tap tin tron tranh

Puong dan tép dén chudi thoi gian bay hoi, lién quan dén tép mé hinh

vat pham trén
tranh

S muc trong tap tin bay hoi dé& st dung

tap tin tam thoi

Puong dan tép dén chudi thoi gian nhiét do, lién quan dén tép mé hinh

muc tam th&i

S muc trong tép nhiét do sé siv dung

tap tin két tha

Pudng dan tép dén chudi thoi gian lwong mua, lién quan dén tép mé hinh

hang muc két
tda

Sé muc trong tép lwgng mwa sé s dung

tap tin birc xa

Puéng dan tép dén chudi thoi gian blre xa, lién quan dén tép md hinh (bat
buéc)

vat pham bc
Xa

S6 muc trong tép blrc xa sé st dung

x_dfs2 Toa d6 X trong hé toa d6 bén trong cla tép Dfs2
y dfs2 Toa dd Y trong hé toa d6 bén trong cua file Dfs2
vach ngan Sé phan vung trong hé théng 6p lat ciia DHI-GHM
quan thé S6 tap hop (tréng néu khdng co tap hop)

X Toa do X, WGS1984

y Toa dd Y, WGS1984

2.7.1.3 Nhom dién toan

Céac nhom dién toan dwoc lwu trir & dinh dang csv va tai vi tri twong dbi
".\Configuration\setup_routing\RoutingGroups.csv". Nhom dién toan 1a mét nhém cac lwu v
duwoc sir dung dé song song héa. Viéc phan nhém dwoc thwe hién & PFAF cap 3 (st dung ba
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chr s6 dau tién cda ID PFAF gém 12 chiy sb). TAt ca cac ID PFAF duoc xac dinh trong tép
BasinDef.csv (dwoc md ta trong Phan 2.7.1.4) bat dau bang ba chir sb dau tién dwoc xac dinh
trong nhom dién toan sé dwoc thye thi trén mat 16i trong qué trinh van hanh mé hinh. Diéu nay
ciing ¢ nghia la néu ID PFAF duoc xac dinh trong dinh nghia lwu ve c6 ba chir s6 dau tién
khéng nam trong nhém dién toan thi né sé khong duwoc dwa vao thiét 1ap mé hinh.

Nam diéu can thiét dé xac dinh mét nhém dinh tuyén:

PFAF_DOWN: Gia tri thAp hon ctia ID PFAF gém 3 chir s6

PFAF_UP: Gia tri trén ctia ID PFAF gdm 3 chi s6

Khu vie: Khu vige dwoc bao phi trong nhém dién toan (cho muc dich théng ké)
Basin: Buwong dan twong dbi téi file BasinDef

5. Cellweight: DPudng dan twong ddi tdi file CellWeight

N =

M&i nhém dién todn yéu cau tép BasinDef va CellWeight d& hoan thanh viéc thyc thi va mdi dong
trong tép nhom dién toan chira cac dworng dan tép nay. Mai tap tin nay dworc giai thich dwoi day.

Bang 2.11  Nhém dién toan dwoc stv dung cho Bd dién toan déng hoc nhanh ctia DHI-GHM.
Bat nguoén tir lwu vwe thay dién HydroBASINS cap 3.

PFAF_X ‘PFAF_ Khu

long chao Trong lwong té bao

ubng Lén Ve

13935 | ..\Configuration\setup_routing | ..\Configuration\setup_routing\C

436 436 0.7 \BasinDef.csv ellWeights.csv

2.7.1.4 Lwu vwcDef

Céac dinh nghia Iwu viec dwoc lwu trir & dinh dang csv va tai vi tri tong doéi
"..\Configuration\setup_routing\BasinDef.csv". Bang dwgc trinh bay & Appendix CTép nay xac
dinh mang lwu vwe va cac tham sé can thiét cho bé dién toan déng hoc.

Bang 2.12  Tép dinh nghia lwu vc cho B dién toan déng hoc nhanh ctia DHI-GHM

Tham sb | Sw miéu ta ‘

HYBAS ID S6 nhan dang duy nhat gdm 10 chir sb cho méi tiéu lwu virc, dé biéu thi mang
- lvdi HydroBASINS.
HYBAS_ID cula tiéu lwu vire xudi dong nhat cta tiéu lwu viee d6. Xac dinh lwu
MAIN BAS . %
- vwre chinh cho méi lwu vwce.
TIEP HYBAS_ID cla lwu vic phu trye tiép & ha lwu trong mang. Néu

THEO_DOW | NEXT_DOWN-=0 thi khéng c6 lwvu vire phu & ha lwu (clra ra bién, lwu viec noi
N dia)

DIST_MAIN | Khodng céach tinh bang km ti tiéu lwu vwe dén lwu vue chinh.
SUB_AREA | Dién tich cta tiéu lwu virc tinh bang km2.

phat Do cao tdi thiéu tai ctra xa cla tiéu lwu vuc.
Q avg Lwu lwong trung binh tinh béng m3/s cho tiéu lwu virc.
bién ché Hé sb Manning dwoc s dung trong qué trinh dién toén trong tiéu lwu vice.
Ba chi¥ s6 dau tién cla ID PFAF cho luu vie, dwoc st dung cho cac nhom
PFAF . x
dinh tuyén.
Dién tich tdng hop cla tiéu lwu v va tat cd cac tiéu lwu vre phia thuwong
UP_AREA A s R P N
- nguon cua tiéu lwu vye tinh bang km2.
PFAF_ID ID Pfafstetter gdm 12 chi s6 cho lwu vic phu.

HOKhu Vwe | Dién tich cac hé (I6n hon 10km2) trong tiéu lwu vie tinh bang km2.
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| Sy miéu ta ‘

Tham s6
H6Khu Dién tich cac hé (I6n hon 0 5km2) trong tiéu lwu v tinh bang km2. Chi duwoc
VwcNhya str dung néu dién toan van chuyén ran.
CK_Hb Hang sb dién toan cho méd hinh hd chra tuyén tinh cho cac ho.
CK_HbCalc Kha nang xay ra sai Iéch trong hang so dién toan hd, mac dinh giong nhw
CK_Lake.

AU 160 Hé sb thap hon cho duo’ng cong di&n toan van chuyén rén. Chi dwoc s dung
y néu dién toan van chuyén ran.

4U 16 100 Hé s6 trén cho duong cong dién toan van chuyén ran. Chi dugc st dung néu
y dién toan van chuyén ran.
H6BO swu Thu thap chét ran trong hd boolean. Chi dugc st dung néu dién toan van
tap chuyén ran.
FIOBQA St Khoi Iuvng c6 thé thu thap trong hd. Chi dwoc st dung néu dién toan van
tapCong h
SUAL chuyén ran.

2.7.1.5 Trong sé 6 lwi

Trong sé 6 duoc lwu trir & dinh dang csv va tai vi tri twong dbi
"..\Configuration\setup_routing\CellWeights.csv". Bang dwoc trinh bay & Appendix DTép trong sé
6 dwoc sir dung dé xac dinh qua trinh chuyén dbi md hinh t lwéi sang lwu viee. Dong chdy dwoc
tinh toan tlr cAc NAM phan b trong cac 6 lwdi sé dwoc phan bé téi cac lwu vie thich hop trong

mang lwéi.
Bang 2.13  Trong lwong 6 cho B dién toan déng hoc nhanh cda DHI-GHM
Tham sé | Sy miéu ta
HYBAS ID Sé nhan dang duy nhat gém 10 chi sé cho méi tiéu lwu vire, dé biéu thi mang luGi
— HydroBASINS, nhuw dugc xac dinh trong tép Binh nghia Lwu virc.
Tén cua lwu vwe theo quy wée dat tén, nhw dwoc xac dinh trong tép Binh nghia lwu
GRID_ID p »
- viee (“{x_coord {y coord}’)
i Gia tri tlr 0 dén 1, cho biét dién tich cta 6 lwdi dwgc bao phi béi tiéu lwu vrc. Hé sb
SU GIAM . N 2 , N O
BOT nay dwoc st dung dé dinh hwédng dong chay ttr méi 6 lwdi dén cac tiéu lwu vire twong
rng.
. Sé phan ving trong hé théng xép ké ctia DHI-GHM — giébng nhw Phan vung trong tép
NGOI . -
Dinh nghia Lwu vic.
PFAF Ba chi¥ s6 d4u tién cla ID PFAF cho lwu vire, dwoc str dung cho cac nhém dinh tuyén.

2.7.1.6 T dong chay phan tan dén dong chay trén lwu vwc tw nhién

C4c hinh anh sau day mé t& qua trinh chuyén ddi tinh toan t 6 lwéi sang lwu vuc tw nhién. Cac
6 lwoi dwoc xac dinh trong tép Dinh nghia lwu vuc va lién két dén cac lwu ve tw nhién dwoc xac
dinh trong tép Trong lwvong 6.
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Hinh 2.43 Lwéi ERAS: 0,25x0,25 do

Hinh 2.44 Lwéi DHI-GHM: 0,1x0,1 d6
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i I .

e, Lvaan Lanom, LUDE, 00 v GELE KR0S L, UROST, LRSS, CBL A, TOE, LA, T3, Usaus, TU, Ust s kS SWEU veroysbanslotoac, Jas QUE L Qi ina USY, Loy O2low, Lia ¥z, daa O Goonane L leaa, pozlilacn, aay
102015 2203, 15.343, 133 .43, €. 72 .T36, 105252, 1800, 3.%113 5,3 ps > 390,203, 2

Hinh 2.46  Lw&i va céc tiéu lwu vee c6 dé phan giai cao

HYBAS ID,GRID_ID,REDUCTION.TILE, PFAF
|4121536330,105.95_22.45. 0.107327926, 340,436
4121536330,105.85_22.35,0.333589026, 340,436
4121536330,105.95_22.35,0.6571453, 340,436
4121536330,105.95_22.25,0.06015443,340,43¢6

Hinh 2.47  Trong lwong 6 dé chuyén déi tir 6 Iwéi sang lwu vwc tw nhién cho mot tiéu lwu
Ve
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DA

Hinh 2.48  Ban dd trong sé 6 dé chuyén doéi ttr 6 lwéi sang Iwu vire tw nhién cho mét tiéu
lwu vwc

2.7.2 MIKE HYDRO Basin

Phan nay bao gém mé ta vé thiét lap md hinh MHB dwoc siv dung trong hé théng. Hinh 2.49 1a
so d6 thé hién viéc thiét 1ap mé hinh véi mang lwdi séng, so dd lwu ve, hd chira va cac dudng
ndi. M& hinh dwoc dang ky & hai phién ban:

- Vé&idoéng héa div lieu (DA) & muc nwédc hd chiva
- Khéng c6 DA

M6 hinh bao gém:

e 32 |wuvuc
e 11 hé chra (hd chira dwéng cong quy téc)

Hinh 2.49  Ban dd téng quan vé thiét lap mo6 hinh MIKE HYDRO Basin
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2.7.2.1 Lwuvwc
Tét ca 32 lwu ve (xem Hinh 2.52) dwoc thiét 1ap véi cac dac tinh sau:
e Dién tich km2
e Chuédi th&i gian dong chay véi dong chay tinh bang m 3/s
Cac lwu vue c6 thé dwoc chia thanh hai loai:
e Lwu vuc dong chay: chudi thei gian dong chay dwoc siv dung lam dong chay twong
rng v@i cac tép két qua DHI-GHM nam trong thu muc Routed_discharge_to_outlet
(xem phan 0) — xem vi du trong Hinh 2.50
e Lwu vuc trung gian : chudi thei gian dong chady dwoc siv dung lam dong chay twong

&¥ng v&i cac tép két qua DHI-GHM ndm trong thw muc Unrouted_runoff_to_outlet (xem
phan 0) — xem vi du trong Hinh 2.51.

General

Catchment name: . Dia_Babian_AtYayangshan " Identifier: 1

[ Use catchment shape to calculate area

Area: 1097350000

Groundwater model:  Naone
Rainfall-runcff model:  MNone

Runoff time series: “Routed_dischange_to_outlet\Discharge_T5_Catchment_C1.0fs0

Calibration plot

Load shape

Hinh 250  Xem trwéc dinh nghia lwu ve dau nguén

General

Catchment name: Da_Lixian_At Yayangshan_trib |dentifier: C2

() Use catchment shape to calculate area
Area: 4240000
Groundwater model:  None

Rainfall-runcff model:  None

Runcff time series: ments\Unrouted_runoff_to_outlet'\Runoff_TS_Catchment_C2.Cs0

Calibration plot

Load shape

Hinh 2.51 Xem trwée dinh nghia Iwu vwe cta lwu vwre trung gian
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Mame Area Branch name Chainage
[] |Da_Lixian_AtJupudu 41845336 |Branch 2 676773
(] |Da_ttGelatan 1215.4234 | Branch 2 112347 54
10 | [ |Da_AtBarder 3032.357... | Branch 2 1721758
11 1 |MNamMNa_AtMNalan 3369.810... |Branch & 11536669
12 | [ |Thao_AtNansha 34658.37... |Branch & 234545 86
13 | O |Thao_ftMadustan 2805417... |Branch & 256545 83
14 | [ |Thao_&Madushan_trib 131.80403 |Branch 19 15286.13
15 | [ |Thao_AtBorder 40451295 |Branch 5 40301718
» 16 | 1 |Thao_AtBorder_Trib Branch 7 115194.78
17 | O |Chay_AtBorder 3550.4762 | Branch 8 51355 46
18 | [ |Lo_AtMalutang 6539.8649 | Branch 12 1220785
15 | [ |LO_AtBorderDsMalutang 244 47744 | Branch 12 140006 .45
20 | O |Mien_AtBorder 1712.375... | Branch 13 36017.96
21 | O |Gam_MhoQue_AtBorder 4044 5617 | Branch 14 13342504
22 | [ |Gam_~tBorder 2773447 . |Branch 15 113453
23 | [0 |Nam_MNa_AtBorder 1462.738... | Branch & 14041552
24 | [ |NamMa_ftBorder trib 376.45858 | Branch 17 2107253
25 | [] |DA_Border2NAM_Nhat 3654 637... | Branch 20 374572
26 | [ |Da_MamNhat_trib 2866.959... | Branch 21 Th67R.27
27 | [ |NamNhat20bs 594563252 | Branch 20 6341074
28 | [ |MNamMa_Border2Da 2218.566... | Branch & 223051.56
29 | [ |Lo_Mien_Borders?0bs_HaGi.. | 1530644 . |Branch 12 163475 .54
ag | O |Gam_border2Obs1 74054921 | Branch 15 129313.17
31 | [ |GamObs1_MNhoQue_Border? . | 2970589, |Branch 24 16058.83
12 | [ |Lo_HaGiang_Gam20bs3 115948.15... |Branch 23 14020634
13 | [ |Chau_border?BacenObs 18459.563... | Branch 25 TeT27 58

Hinh 2.52 Danh sach 32 lwu vuwc dwore xac dinh trong thiét 1ap mé hinh MHB.
2.7.2.2 Héchwa

11 hé chtra trong thiét 1ap md hinh duoc liét ké duéi day voi cac dac diém chinh:

o Cép dudi cing
o Cé&p dd vung chét: dwoc goi 1a dinh cta vung lwu trir chét
o Dinh dap
o FCLmax: mirc kiém soat I tdi da
o FCLmin: murc kiém soat Id téi thiéu
o reductl: m&rc giam &p dung dwdi mirc kiém soat Id.
o Phan sé: phan sb giam
¢ Nang lwgng Hidro
o Nhu cau muc tiéu cta HP: nhu cau muc tiéu thay dién
o Bon vi nhu cau: don vi ctia nhu cau muc tiéu (m 3/s hodc MW)
o Codng suét I&p d&t (MW): cong suét lap dat tinh bang MW
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e Kho
o Dung tich day: don vi MCM
o Dung tich chét: don vi MCM
o Dung tich hiéu dung: don vi MCM

Céc déc tinh chinh ctia 11 hé chira dwoc tom tét trong Bang 2.14.

Bang 2.14  Dic diém chinh cha cac hé chira trong hé théng MHB

St dung nuwéc Lwu tri? (MCM)
o :q::) ) g ~<%
= o T o 3 N
G S o h kS
3] I > = -~ s
| el w5 o w S 2l §| 4| E
S| % g E| 5| % 8% s| o] 5| §| 2
| & | £ 8| 3| 2 & 2=z| 5| 53 3z g s
Q o Q e i > sl =3 Q o2 5 < Q
Yayangshan | R2 | 769 | 825 | 857 | 851 | 851 |846 |0 |20 m3ls | 120 | 384 | 137 | 247
Shimenkan | R60 | 675 | 745 | 791 | 785 | 759 | 758 |0 | 30 m3/s | 130 | 380 | 183 | 197
Long Ma R62 | 531 | 6048 | 666 | 660 | 660 | 630 |0 |45 m3/s | 240 | 750 | 160 | 590
Puxigiao R64 | 617 | 6984 | 761 | 755 | 755 | 715 |0 |30 m3/s | 190 | 656 | 135 | 521
Tan Cuong | R66 | 814 | 8905 | 929 | 923 | 923 | 897 |0 |20 m3ls | 201 | 424 | 153 | 271
Jupudu R68 | 458 | 521 | 553 | 547 | 547 |521 |0 | 110 m3/s | 285 | 204 | 120 | 174
gelantan R70 | 371 | 4296 | 484 | 478 | 478 | 450 |0 | 120 m3/s | 390 | 503 | 94 409
Nalan R72 | 334 | 3765 | 443 | 437 ‘5‘33' ‘5‘33' 0o |30 MW | 150 | 311 |25 286
Nam Sa R74 | 207 | 2634 | 292 | 286 | 286 |283 |0 |30 MW | 150 | 362 | 150 | 212
Madushan | R76 | 150 | 2295 | 258 | 252 | 252 | 248 |0 |o Chay | 300 | 1.214 | 663 | 551
Malutang R78 | 494 | 5681 | 648 | 642 | 642 |580 |0 |50 chay | 400 | 643 | 07 546
Lai Chau R82 | 180 | 270 | 300 | 295 | 295 | 270 |0 | 280 MW | 1200 | 1.400 | 450 | 950

2.7.2.3 Dién toan s6ng chinh Hang

Déi v&i séng Hong, thanh phan dong chdy nén cham va dang ké da duwoc quan sat thay. Xem xét
tri» lwong hd chira twong ddi khiém tén trén song, diéu nay rat cé thé xuat phat tir thanh phan
nwéc ngam cham. Do thanh phan nwéc ngdm ha th&p cham khéng c6 sén trong DHI-GHM nén
dong chay co ban trén séng Hong phai tiép tuc dwoc dan lén thuwong ngudn bién gidi.

Do d6, mdt vong phan nhanh gia dinh (Nhanh 26) da dwoc dwa vao st dung chi véi tbe do thap
nh4t 1a 150 m 3/s cta d6 thi thay van. Dong chady & Nhanh 26 duwoc dan qua mét hd chira tuyén
tinh bd sung vé&i hdng sé thoi gian 1a 10.000 gidy, diéu nay da cai thién dong chay co s& mo
phéng, xem Hinh 2.53.

Tuy nhién, can lwu y réng kho lwu tri dién toan trong MHB khong duoc lwu trir néu giai doan
binh thwéng ctia mé hinh dwoc lwu triv dé dat lai md hinh (may chd). Do di&n toan cham, MHB
sé phai chay v&i thdi gian can tré I16n theo thi tw 12 6 nam dé cé dwoc trang thai phu hop cta hd
cha dién toan tuyén tinh tai TOF.

Mét lwa chon khac cé thé 1a md ta hd chiva dién toan tuyén tinh nhw mét hd chira théng thueng
véi cdng thire tri lwong tuyén tinh va dap tran tuyén tinh (mre g=x*). Viéc lwu trir trong cac bé
chra théng thudng cé thé dwoc khédi ddng ndng hoac déng hoa dir liéu.

Ngoai ra, c6 thé ngirng hoat déng hd chra bang cach thay déi dong nwéc tir 150 m 3/s thanh 0
m3/s
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Hinh 2.53 Dién toan dong chay co ban trén séng Héng

2.8 X ly két qua

2.8.1 Udc tinh chisd

Mét sb chi tiéu dwoc tinh toan md phdng mé hinh MHB d& hoan thanh . C4c chi sé nay dang tinh
toan sé liéu théng ké vé lubng dw bao.

2.8.1.1 Théng ké 10 ngay

Chi bao nay tinh toan lwu lvgng trung binh trong khodng th&i gian 10 ngay. Khoang thdi gian
dwoc dé cap la tr khodng 1 ndm trué'c TOF cho dén khi két thac chudi thoi gian.
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def CalcDailyStats(ts, indiname, nDays, tof, nYears=1):
def GetDailyStartEnd (tsEnd) :
enddate = tsEnd
#days between tof - nYears and enddate

daygap = (tof - tof.AddYears(-nYears)).TotalDays + (enddate - tof).TotalDays
#bring to 10-daily timestep
dayrange = (daygap // nDays) * nDays

startdate = enddate.AddDays (-dayrange)
return (startdate, enddate)

ts = ts.Clone ()

ts.Name = "{} {}".format(ts.Name, indiname)

members = [mem.CreateDataSeries () for mem in ts.Members]
(resStart, resEnd) = GetDailyStartEnd (ts.End)
membersProcessed = []

for m in [mem.CreateDataSeries () for mem in ts.Members]:

membersProcessed.Add (Resample (m, timeStepDay=nDays, startDate=resStart, endDate=resEnd))

ts.SetData (membersProcessed[0] .GetAll ())

for i in range(l, ts.MembersCount):
values map (lambda vp: vp.YValue, membersProcessed[i].GetAll())
ts.Members[i].SetValues (values)

return ts

Hinh 2.54  Poan ma cta phwong phap tinh toan sé liéu théng ké 10 ngay cta cac chubi thi
gian dwoc dw bao, bao gom ca 1 ndm trwéc thei diém dw bao

2.8.1.2 Théng ké hang thang

Chi sb nay tinh toan lwu lweng trung binh hang thang tir khodng 1 ndm trwéc TOF cho dén khi
két thac chudi thoi gian.

def CalcMonthlyStats(ts, indiname, tof, nYears=1):
def GetMonthlyStartEnd (tsEnd) :
enddate = DateTime (tsEnd.Year, tsEnd.Month, 1)
startdate = tof.AddYears (-nYears)
startdate = DateTime (startdate.Year, startdate.Month, 1)
return (startdate, enddate)

members = [mem.CreateDataSeries() for mem in ts.Members]
(resStart, resEnd) = GetMonthlyStartEnd (ts.End)
membersProcessed = []

for m in [mem.CreateDataSeries () for mem in ts.Members]:

membersProcessed.Add (Resample (m, timeStepMonth=1, startDate=resStart, endDate=resEnd))

ts = createTSCloneEmpty (ts)
ts.Name = "{} {}".format(ts.Name, indiname)

ts.SetData (membersProcessed[0] .GetAll ())

for i in range(l, ts.MembersCount):
values map (lambda vp: vp.YValue, membersProcessed[i].GetAll())
ts.Members[i] .SetValues (values)

return ts

Hinh 2.55  Poan ma cta phwong phap tinh toan sé liéu théng ké hang thang cuaa cac khoang
th&i gian dwoc dw bao, bao gém ca 1 nam trwéc thoi diém dw bao

2.8.1.3 Théng ké theo mua

Chi tiéu nay tinh toan lwu lwong trung binh theo mua t khoang 1 nam trwéc TOF cho dén khi két
thac chubi thei gian. Mua dwoc xac dinh dwa trén nam thdy van.
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HYDROLOGICALYEARSTART = 6
def _getSeasonalDate (date, nMonths):
inMonth = date.Month
cMonth HYDROLOGICALYEARSTART
while cMonth > nMonths:
cMonth -= nMonths

while date.Month >= cMonth:
cMonth += nMonths

sMonth = cMonth - nMonths
sYear = date.Year
if sMonth <= 0:
sMonth = 12 + sMonth
sYear -= 1
return DateTime (sYear, sMonth, 1)

def _CalcSeasonalStats(ts, indiname, nMonths, tof, nYears=1l):

def GetSeasonalStartEnd (tsEndDate) :
enddate = _getSeasonalDate (tsEndDate, nMonths)
startdate = _getSeasonalDate (tof.AddYears (-nYears), nMonths)
return (startdate, enddate)

members = [mem.CreateDataSeries() for mem in ts.Members]

(resStart, resEnd) = GetSeasonalStartEnd(ts.End)
membersProcessed = []
for m in [mem.CreateDataSeries () for mem in ts.Members]:

ts = createTSCloneEmpty (ts)
ts.Name = "{} {}".format(ts.Name, indiname)

ts.SetData (membersProcessed[0] .GetAll())

for i in range(l, ts.MembersCount):
values = map(lambda vp: vp.YValue, membersProcessed[i].GetAll())
ts.Members[i].SetValues (values)

return ts

membersProcessed.Add (Resample (m, timeStepMonth=nMonths, startDate=resStart, endDate=resEnd))

Hinh 2.56  Poan ma cua phwong phap tinh toan sé liéu théng ké theo mua cta cac khoang
th&i gian dwoc dw bao, bao gém ca 1 nam trwéc thoi diém dw bao

2.8.1.4 Phuwong tién lich st

Déi véi mbi chi béao, chi bao nay dwoc tinh cho khodng thoi gian tir 01.01.2003 — 31.12.2022.
Diéu d6 co nghia la d& dwoc lwu tri trong co' s& di liéu cho mbi d4u thoi gian:

- Gia tri trung binh hang ngay 10 chra chudi thdi gian trong mét nam, trong dé méi ngay
dai dién cho gid tri trung binh hang ngay trung binh dai han cta 10.

- Gia tri trung binh hang thang c6 gia tri trung binh dai han cho méi ngay dau tién cta
thang va do do6 chira 12 gié tri.

- Seasonal chiva 4 gi4 tri khi bat ddu mua thay van, trong d6 méi gia tri dai dién cho gia tri
trung binh dai han trong mua.

Sau khi mé phéng MHB, sb liéu théng ké duoc tinh cho giai doan dy bao + théi gian dyw bao — 1
nam. Hon niva, sé liéu théng ké trung binh dai han dwoc st dung dé trich xuét cac budc thei
gian, 1a mét phan cla sb liéu thdng ké vé dw bao. Bang cach do, sé liéu théng ké duwoc tinh toan
gan day cé thé duwoc vé theo gia tri trung binh dai han cta ching. Hiéu suét hé thdng

2.8.2 Bao cao

Dé théng bao cho nhirng ngudi van hanh hé théng dw bao theo mua, mét khung béo cao da
dwoc thiét 1ap. Diéu nay sé tw déng gri cho (cac) nha diéu hanh mot email c6 md ta vé hiéu suét
cta hé thdng. Email bat dau bang thé thoi gian dé cho biét thdi diém bao céo duorc tao, theo sau
la tén cla co s& di¥ liéu MIKE Workbench dwéi dang dung lwong dia tréng.
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generated: 2

Disks:
Drive C:\ has

0232-02-03 15:57

Database: NAWAPI

44.72 GB free

System Performance Report

Hinh 2.57

B&o c&o hiéu suat hé théng - théng sé ky thuat hé théng

Forcing data

Startdate
193E6-01-02 D0:00:00
19%6-01-02 00:00:00
197507002 00000
13 5-00-03 Dos00;og
2017-02-05 D0:00:00
1975-01-01 D0:00:00

Enddate
2023-01-25 0D:00:00
2023-01-28 00:00:00
20230027 O0:00:00
FAREE S EEP R RHURHE
2022-12-29 000000
2023-01-27 L1E:00:00

InvestigationDate
2023-02-03
2023-02-02
2023-02-03
Z0E3-0-02
2023-02-03
2023-02-03

Lasthodified
2023-02-03 0T:36:12
20213-02-03 0TF:36:12
2023-02-03 03:06:55
230203 00050

2023-02-03 03:00:42

Datasat Variahle
|Hindcast Evaporation
|Hindeast Evaporation
|Hindcat Rainfall
:HII'II:IID-EIH Hainfall
|HIndcast Feserioir water level
Hindcast Temparature
|Hindeast .'i'l:-nqa-urdlurb
|Medium Range Forecast Evaporation
|Medium Range Farecast Evaporation

202 1-01-02 D0:00:00
2021-01-02 DO:00:00

2023-01-27 18:00:00
2032-01-01 DD:00D:00
2032-01-01 D0:00:00

2023-02-02
2023-02-03
2023-02-02

2023-02-03 03:09:42
2021-11-14 05:45:45
2021-11-14 05:46:45

:Mnr]ium Range Forecast
|Medium Range Forecast
|Medium Range Forecast
|seasonal Forecast

|Seasonal Forecast

|Mediurm Range Forecast Raintall

Rainfall
Temperature
Temperature
Evaporation

Evaporalion

|seanonal Forecast
|seasonal Forecast
|Saaconal Forecast

|saaconal Forecast

Temperatune

Rainfall
Rainfall
Temperature

2022-10-12 12:00:00
2022-10-12 12:00:00
2022-10-12 05:00;00
2022-10-12 05:00:00
2021-01-02 D0:00:00
?I'.IS'.1. 01-02 I'.;Cl:fl.l'.l:.f;l'l
202300 -1 000000
2023-01-12 D0:00:00
2023-01-11 £2:00:00

~[2p23-01-11 22:0000°

2072-02-18 D8-00:00
S0123-07-18 %0000
2023-02-18 1:00:00
2023-02-18 12:00:00
2032-01-01 D0:00:00
20220101 D0:00:00
2028-12-071 DO:00:00
2023-13-01 DD:00:00
2023-12-01 D0:00:00
2073-12-01 O0:00:00

23-02-02
2023-02-03
2023-02-02
2023-02-03
20220202
2028-02-02
20230202
2023-02-03
0030202

2073-02-02 00:29:17
0730203 007517
20230203 DO:30:32
2023-02-03 DO:30:32
2021-11-14 D5:45:45
202111 14 D5:45:45
2023-02-03 05:45:57
2023-02-03 05:45:57
2021-02-03 DE:14:29

[2022-02-03 DE14:20

Hinh 2.58

B&o céo hiéu nang hé théng - Buéc

bang dir liéu
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summary of scenario performance

= Hingoast
= FoiTing <ama STanus
= Evapmation
Lipelate sialue
Tire coverags: I
¥
« Redntell
Lipedate st
Trre consraps 0K
= Temperanars
Update sabie
Lire coverape; OF
= REsse ragi T wamer bevel
Lipgape by Last omester avaiaoie |5 clder than 1 month in &7 least one reserior
Lire covaraps;
Reservoir | Scarttime | End time Desription
Jupudy | 2007-02-05| 20230005
dlancan | OIS 1081 ) 30230030 | Lasr dimemep avalable is older chan 1 manrs
Halan A0 05) 20230005
Mamsha | BOUT-03-05| 30030005
Weduhan | 20070405 20230005
Wayangshen 2015-10-31| Z022-12-25 | Lest bmestep evainbie is clder than 1 month
Shimenkan |2015-10-31 | 3023-12-2% | Lest dmesep evaliabie |5 older chan L month
Pudgies | 201%10-11) E023-12-2% | Lest bmestep evaiabie s older than 1 maonks
Miaknzng | 2008 10-16| 2022-12-31 | Lest dmesszp evalabie Is clder chan L month
Sinamjiang | 2007-02-05| 302301405
lomgma | NHE-10-21 | 302300017
Hinh 2.59 Bao cao hiéu suat hé thong - Tém tat hiéu suat kich ban
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Jobs

last 3 job instances per jobhost in the past 96 hours

job At

00_RunAll

NAWAPI @ 2023-02-03 11:30:07 - Finished Success - 00:05:46
MNAWAPI @ 2023-02-02 11:30:07 - Execution Error - 00:02:42

0la_GHM_ERAS X
- - NAWAPI @ 2023-02-01 11:30:06 - Execution Error - 00:00:29

NAWAPI @ 2023-02-03 11:45:07 - Finished Success - 00:01:41
NAWAPI @ 2023-02-02 11:45:05 - Finished Success - 00:01:39

01lb_GHM_GFS .
- - MNAWAPI @ 2023-02-01 11:45:08 - Finished Success - 00:02:31

NAWAPI @ 2023-02-03 12:00:06 - Finished Success - 00:35:35
NAWAPI @ 2023-02-02 12:00:05 - Finished Success - 00:35:15

0lc_GHM_CFS o
- = NAWAPI @ 2023-02-01 12:00:06 - Finished Success - 00:33:42

NAWAPI @ 2023-02-03 13:00:07 - Finished Success - 00:05:13
NAWAPI @ 2023-02-02 13:00:05 - Finished Success - 00:05:17

02a_MHB_GFS .
- - NAWAPI @ 2023-02-01 13:00:08 - Finished Success - 00:05:29

MNAWAPI @ 2023-02-03 13:15:08 - Execution Error - 00:44:45
MNAWAPI @ 2023-02-02 13:15:06 - Finished Success - 00:59:27

02b_MHB_CFS o
- - NAWAPI @ 2023-02-01 13:15:05 - Finished Success - 01:05:27

NAWAPI @ 2023-02-03 02:30:07 - Finished Success - 00:00:06
NAWAPI @ 2023-02-02 14:30:10 - Finished Success - 00:00:08

03_Maintenance o
- NAWAPI @ 2023-02-01 14:30:10 - Finished Success - 00:00:11

NAWAPI @ 2023-02-03 03:30:05 - Finished Success - 00:12:43
NAWAPI @ 2023-02-02 14:45:06 - Finished Success - 00:13:40

04 _DatabaseBackup o
- NAWAPI @ 2023-02-01 14:45:09 - Finished Success - 00:21:32

NAWAPI @ 2023-02-03 15:56:15 - Running - 00:01:38.8151550
NAWAP| @ 2023-02-03 15:30:48 - Finished Success - 00:01:13

05_MakeDailyReport o
- NAWAPI @ 2023-02-03 15:28:01 - Finished Success - 00:01:14

Hinh 2.60  B&o c&o hiéu suat hé théng - Bang cong viéc
Cudi cung, hai bang dwoc bao gdm trong két qua chay hé théng, d6 la:

« Bang codng viéc: cho biét sé lwgng cong viéc da thyc hién trong 48 gi® qua, tén cdng
viéc, thoi gian hoan thanh qua trinh chay, né dwgc thic hién thanh cong hay tra vé
16i.

. Bang m6 phéng: tén cda kich ban ma Ian chay twong rng (hé thdng chay theo mua
va dong cd), thei gian hoan thanh 1an chay, trang thai phé duyét va thdi gian dw bao
(TOF).
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System basin model status

last 3 simulations in the past 48 hours

Simulation Execution time Status Time of forecast
Upper_Hong_Thai_binh_Final - CFS Upper_Hong_Thai_binh_Final 2023-02-03 13:15:13 | APPROVED 2023-02-03 06:00:00
Upper_Hong_Thai_binh_Final - CFS Upper_Hong_Thai_binh_Final 2023-02-02 13:15:09 APPROVED 2023-02-02 06:00:00

Upper_Hong_Thal_binh_Final - CFS Upper_Heng_Thal_binh_Final 2023-02-01 13:15:09 APFROVED 2023-02-01 06:00:00

Upper_Hong_Thal_binh_Final - GFS Upper_Hong_Thal_binh_Final 2023-02-03 13:00:12 | APPROVED 2023-02-03 06:00:00

Upper_Hong_Thai_binh_Final - GFS Upper_Hong_Thai_binh_Final 2023-02-02 13:00:09 |APPROVED 2023-02-02 06:00:00

Upper_Hong_Thai_binh_Final - GFS Upper_Hong_Thai_binh_Final 2023-02-01 13:00:13 | APPROVED 2023-02-01 06:00:00

Hinh 2.61  Bé&o c&o Hiéu suat Hé théng - Trang thai mé hinh lwu vwc hé théng

Bang 2.15 Thong bao trang thai cho cac mé phéng trong MIKE Workbench

KHONG XAC DINH

Trang thai Sy miéu ta

théng béo trang thai ban dau khi dinh nghia mé phdng trong co' s&
dir liéu dwoc tao

DA KHOI TAO

tén md phéng, ngay md phéng, v.v. da dwoc dwa ra

INPUT_DATA_ERROR

trang thai dwoc dat sau khi bat diu tao cho mé hinh

INPUT_DATA_OK

tat cd dwoc tao va lwu

MODEL_RUN_ERROR

trang thai dwoc dat sau khi b4t ddu chay mé hinh. Néu mé hinh
khdng thanh cdng, hdy quay lai trang thai nay.

MODEL_RUN_OK

trang thai sau khi chay mé hinh thanh céng

OUTPUT_DATA_ERRO
R

két qua dau ra dwoc bat diu duoc truy xuat,. Néu cé sy cb xay ra,
hdy & lai Trang thai nay

OUTPUT_DATA_OK

duwoc dat khi ching t6i da lwu thanh cdng két qué dau ra trong co
s& di¥ liéu va don sach thw muc md phéng

TAN THANH

dwoc thiét Iég sau khi chung t6i da ph'é duyét thanh cbng mé
phdng (bao gom ca viéc sao chép cuoi cung cac ket qua dau ra va
cac diéu kién ban dau vao co s& dir liéu)

2.8.3 L&i ghi nhat ky

Khi chay mét cong viéc béng cach str dung RunAll muyc tiéu va mdt muc tiéu bj 16i, do dé céng
viéc bi 16i, SendErrorLog dich sé dwoc goi. Glri toan bd nhat ky dwdi dang html.
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Hinh 2.62 Vi du -email ghi nhat ky 16i. G dén

Théng béo 16i phd bién:
- LA&i x&c thuc: rat co thé thei gian md phdng khdng khép véi div liéu bat budc. Néu diéu do
xay ra, no thwong & giai doan mudn va khi div liéu budc chwa dwgc cap nhat (khdng co
thi gian maéi dé& mé phéng)

% RunNAM
=@ RunNAM
[#-v7r Information
-¥r Properties

=

X ‘Tools‘GIobalHydtoRunner MIKE2022/ Globali-fydroRunnet exe”-r " \Configuration\ ERAS\NAM conf"

Runmng pariitions with number of threads 1
Z:\118263891'RedRiverGHM\Configuration\ERASIGHM_340 m1dx

Created directory Z-\11826891\RedRiverGHM\Resulis\ERASINAM

Cleaning up stald files. Found: 0

Hotstart file found:. \Hotstart\ ERAS NAM\iatest\GHM_340.20220120T000000.5ta1d
Running instance : GHM_340

Unhandled Exception: System Exception: Validation erroes, aborting
at GlobalHydroRunner ModelRunners RunModel(String simFile, Nullable™ 1 ninstance, Int32 dfs20utputMode. Bod
at GlobalHydroRunner ModelRunners RunModel Parallel(List' 1 mike 1dFilePaths. Int32 numberThreads, Boolean
at GlobalHydroRunner. Program Main(String[] args) in C:\Users\jaan\OneDrive - DHIvepos'Global HydrologicalM(

: ERROR C:\Wsers'yaan\AppData\Local\ Temp\DHIDSS\PID11328'JOB_bb17d326-63cd-4ebe-b56d-Sabecc 807531

Hinh 2.63 Nhat ky cdng viéc
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2.9 Thiét lap hé diéu hanh
Phan nay mé t& cach thiét lap quy trinh van hanh théng qua cac cong viéc.

2.9.1 Thw muc lam viéc cho viéc lam DHI-GHM

Dé thiét lap thw muc Working, hdy mé cac cdng viéc bang cach nhap dup vao chung to Trinh
qguan ly céng viéc trong MW.

Danh sach cac cdng viéc hién cé ma thw muc lam viéc phai dwoc thiét lap:

0la_GHM_ERA5

01b_GHM_GFS

0lc_GHM_CFS
- 05_MakeDailyBao cao

Trong phén “Thudc tinh”, hay tim muc WorkDir. Cap nhat “Gia tri” ctia né v&i thw muc lam viéc,
dwoc xac dinh trong phan 2.4.5.

Lwu cong viéc bdng cach nhap vao . Cong viéc bay gi®r c6 thé dwoc dong lai

= Pr s
‘J e e b
@ WorkDar " -
5 hemGrous EE=TI W ok D
’:J - r.::jll o Ve C ADHI_GHMNWCondiguration

Hinh 2.64 Thiét 1ap WorkDir trong coéng viéc

2.9.2 Tao lich trinh cbng viéc

Cac cong viéc trong MIKE Workbench cé thé dwoc 1&n lich va do dé cé thé hoat déng binh
thwong. D& van hanh DHI-GHM, phai I4p lich trinh céng viéc cho cac cong viéc sau:

- 0la_GHM_ERA5
- 01b_GHM_GFS

- 0lc_GHM_CFS

- 02a_MHB_GFS

- 02b_MHB_CFS

- 03 _Baotri

- 04 _Saolwuco s div liéu
- 05_MakeDailyBao cao

Dé tao lich 1am viéc, nhap chuét phai vao cong viéc va chon “Tao lich 1am viéc”:
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e ax

= @ Datavase

ﬁmm

& & o, Open

& 2 02
R
ot Rename

-4 5.0 Execute...

Unschedule,
Enable

Export...
import..

SE O Copyfullpath  CirleShifteC

Create a Schedule...
Edt Schedule...

Del
F5
R

Hinh 2.65

Nhép vao “Thém”

Menu cong viéc tao Lich biéu

[ ad. | Ew. | Deee

l

Job Scheduler - 01a_GHM_ERAS - o x
Job Host  job //localhost v
| Name Descrpton Status

B [ ce |

Hinh 2.66

Thudc tinh cta bd lap lich céng viéc

Trong muc “Chung”, dat tén cho céng viéc va chon muc tiéu sé dwoc thye thi. Trong hé théng
nay, chi can chon “RunAll” cho moi cbng viéc.
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Gereal Trggen Seftings
Hame Run.Joby
Descrption
Tapet FunA L
Rundill ~
[ Stop the pb kg R
] GetData
Erabled
=~ [] GetHotstarts
[ RunNAM
|_: RunRouting
7 amvbre hiosnto s i

Hinh 2.67 Thudc tinh caa lich trinh céng viéc — Tab General

Trong d&i bang “Trinh kich hoat”, hdy nh&p vao “M&i” dé tao trinh kich hoat méi.

Genersl  Tnggem  Sestings

Whien you schedule & job_ you shall specly what thgoer the eseculion
Trigges Dt aia

Hinh 2.68 Thudc tinh cua lich trinh cdng viéc — Tab Triggers

Dat lich trinh mong muén va nhap vao “OK”.
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New Yuq;c:

Schedule Task St Date Sat tme
[ ak " Tuesday Februaey 7. 2003 Jv i 3000 AM ~
‘)d?.n;-l
Fecu every 1 Day

Advanced settings

__| Repeat task every for a durstion of

e

Hinh 2.69 Thudc tinh kich hoat cho bé lap lich céng viéc

DPong tat ca cac ctra sd bang cach nhap vao “OK”. Cong viéc bay gid da c6 d4u hiéu cla nguoi

lap lich dinh kem. * €1

2.9.3 Chinh stra lich lam viéc
Lich trinh coéng viéc c6 thé 1a mot qua trinh I&p di 13p lai va lich trinh ¢6 thé can diéu chinh.

Trong hé théng nay, cac cong viéc phai dwoc thwe hién lan lwort. Cong viéc trwdc do phai duwoc
hoan thanh truwéc khi cong viéc tiép theo dwoc thuc hién.

Céc cong viéc mb phéng dwgc coi la mot nhom va phai dwgc thye hién theo trinh tw.

1. 0la_GHM_ERA5

2. 0lb_GHM_GFS
3. 0lc_GHM_CFS
4. 02a_MHB_GFS

5. 02b_MHB_CFS

Trong d6 céc cong viéc lién quan dén bao tri c6 thé duwoc coi la mot nhom khac va co thé duwoc
Ién lich doc lap.

1. 03 Baotri
2. 04_Saolwu co s& div lieu
3. 05_MakeDailyB4o cao

Dé stra dbi lich 1am viéc, nhap chuot phai vao cong viéc va chon “Chinh stra lich lam viéc”.
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=@ Datavase

o S
- & 010_GHI
@& OCGHN  Copyfull path  Ctrle ShifteC
s@onm | o, Del
$- g un:h 75
-4 03 Mainy
& &P 04_Datal Rename 24
e 05_&&( Execute..

Create a Schedule..

| Edt Schedule...

Unschedule....

Drsable

Export...

Import...

ﬂ Start Page

Hinh 2.70 Menu cdng viéc chinh stra lich trinh

Chon lich trinh va nhap vao “Chinh stra”.

Job Scheduler - 01a_GHM_ERAS

e ke

O X

A | B || Deee

Hinh 2.71 Thudc tinh cta bd lap lich céng viéc

Trong “Trinh kich hoat”, hay chon trinh kich hoat dé chinh stra va nhap vao “Chinh sra”.
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Job Scheduler - 01a_GHM_ERAS X

Gereral  Tnggers  Seitings

VWheen you schedule & job. you shall speciy what ingoer the execubon

(o] coos

Hinh 2.72 Trinh 1ap lich cdng viéc — Tuy chon kich hoat chinh stra

Chon thoi gian kich hoat mai va dong béng “OK”.

Ede Tngger o
Schedue Task Start Date St time .
Dady v l Tuesday . February 7.2003 @~ vl?_@ﬁ_;g;
Settings

[T] Repeat task every. 1 hous foradurstion of: 1 day

[o ] coen
Hinh 2.73 Lap lich céng viéc — Chinh stra lich trinh tuy chon kich hoat

Dong tat ca cac ctra sd bang cach nhép vao “OK”.
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3 Van hanh hé thong

Chwong nay mé ta cach td chirc cdng viéc va cach thirc hoat ddong dwoc 1én lich.

3.1 Tw dir liéu vé tinh dén md phéng MHB

Dir liéu vé tinh dwoc DHI téi xudng va chuyén déi thanh cac 6 Dfs2, day la div liéu budc phai dwa
vao md hinh thiy van cia Hop phan Dw bao Thiy van cia hé théng. Phan mém va mé hinh
dwoc st dung trong hop phan nay 1a DHI-GHM (Mé hinh thiy van toan ciu ctia DHI). Trong
thanh phan nay c6 ba loai mé phdng: md phdng dw béo lich st¢r, mé phdng dy bao han vira va
mo phéng dw bao theo mua. Déi véi méi trong sb ba bod di liéu vé lwong muwa, nhiét d6 va kha
néng béc hoi dwoc chuan bi. Cac giai doan mé phéng lién quan dén méi mé phéng ctia Hop
phan Dy b&o Thiy van dwoc md ta trong Hinh 3.1.

™~ Flow Forecasting System
ECQ Datasets

Hydrological Forecasting Component
Precipitation
Temparature
Potential Today
T, +15 days
evaparatio X . ~ Medium range forecast [GFS)
Hindcast (ERAS) - ]"r..'-rlf::.y” '
1907 Tdatcd gl O Seasanal forecast (CF5) +e0.27 U ﬁ!'-"'f}'-f'i
Lpristerd cally 1
Today  Today Todey: i
-&days  Vdays  Time of Forecost i
Discharge
Runoff
Flow Forecasting Component
Today
i + 14 days
urface ar X dﬂediul‘l‘l range forecast [GFS}T .
celatod] el ey :
| Hindcast (ERAS) @T;‘;;;’ij S 1 270 days *
ety | st duy DSEasunal farecast {CFS) .
Vpilsted 20 "
Today Todey Today Todaw: ‘
- 2200 days 1 vear Tdavs Time of Farecast
Hinh 3.1 Téng quan vé div liéu dau vao cho cac md phéng cta md hinh DHI-GHM va MHB

trong cac thanh phan hé théng twong (rng

M6 hinh mé phéng lich sir DHI-GHM dwgc cap nhat hang ngay, trong dé di¥ liéu dwgrc thém maoi
nhat dwoc sir dung dé chay mé phéng, bat dau tr mé phdng trwdc do. Mé phdng nay tao ra mot
kh&i ddng néng khac, thay thé trang thai trudc do la “trang thai méi nhat”. N6 sé duoc st dung
dé khéi dong lai Dy bao han vira, MRF, vao théi diém 00:00 ciia ngay hién tai sé trich xuét trang
thai cla né dudi dang khéi ddng néng. Tuy nhién, né sé tiép tuc mé phéng cho dén 14 ngay dw
bao d& mé phéng két qua MRF GHM (mdi tén mau vang cta thanh phan dw bao thay van). Sau
do, khéi dong néng MRF sé dwoc st dung lam dau vao cho Dy bao theo mua, SF, (mii tén mau
cam cua thanh phan dw béo thdy van), s& md phéng tat ca 20 dw bao thanh phan trong tap hop
dir liéu d6 (mé phdng dwoc chay 20 1an) va tdi da khoang 270 ngay thdi gian dan dau.

Tai mét sé vj tri, lwu lwong va dong chay trung gian sé dwoc trich xuét , nhap vao MIKE
Workbench va dat 1am dau vao cho mé hinh MHB cudia thanh phan dw b4o dong chay cta hé
théng.
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Chuyén sang Thanh phan dy b4o dong chay cta hé thdng (nlra dwéi ctiaHinh 3.1), vi md hinh
chwa dwoc khéi ddng ndng nén thdi gian khéi dong 1a 2200 ngay da dwoc dua ra . Cho dén 7
ngay trwdc ngay hién tai, cac két qua dau ra ctia md phdng thdy van qua khir dwoc s&v dung (mdi
tén mau xanh la cay cta thanh phan dw bao Id lut) trong mé phdng, tiép theo la cac két qua dau
ra MRF cho dén ngay hién tai, ciing la Thoi gian dw bao (ToF) . Sau ToF, mé phéng MHB chay
béng cach st dung cac san pham dy bao twong (ng (mii tén mau vang va mau cam cua thanh
phan du béo ludng) cho dén khi két thic thdi gian thwe hién twong ¢ng.

Két qua dworc lwu trir trong khodng théi gian mot nam trwdc ngay hién tai cho dén mot sbé ngay
nhat dinh sau ToF (MRF: 15, SF: 270).

3.2 M6 phong DHI-GHM

M6 hinh DHI-GHM dwoc van hanh. Bo di liéu dau vao dwoc st dung cho cac md hinh NAM
phan tan va sau dé la thanh phan B6 di&n toan dong hoc nhanh. Két qua mé hinh dwoc x& Iy hau
ky dé tinh toan céac chi sb chinh. Cac thanh phan khac nhau dwoc minh hoa dwdi day.

=< =

Global datasets | Distributed
_’Forcmg NAM models

Topography Rainfall-runoff models Modlel
: Ei‘;i:ments & Estimate Perform routing at: rasillis
. Land Parameters 1. Grid level

G (e (within grids)
e Soil type
e Historical weather

data
¢ Short-medium

range weather Rivers & Model )

forecasts Catchments results
* Seasonal forecasts

Updated daily Updated daily

Hinh 3.2 Quy trinh van hanh caa DHI-GHM

3.2.1 Quy trinh hoat déng chung

DHI-GHM dwoc 1&n lich bang Trinh quan ly céng viéc ctia MIKE Workbench. Mét cdng viéc DHI-
GHM thwéng c6 cac muc tiéu sau dé thuc hién:
1. Nhan d@¥ liéu bat budc
X ly kh&i dong néng — mé phdng trudc
M6 phdng lvgng mwa dong chay (NAM)
M6 phéng dién toan (Routing)
Xt ly khéi déng nong — mo phéng bai
X ly hau ky két qua
Nhap két qua vao co s& dir liéu MIKE Workbench

Noo s

Hon nira, mbi cong viéc déu co 2 muc tiéu, duwoc goi la “RunAll” va “SendErrorLog”. “RunAll’-
target c6 thé duoc st dung dé chay tat ca cac muc tiéu can thiét. Muc tiéu “SendErrorLog” dwoc
khé&i dong, néu mét trong cac muc tiéu trong RunAll bi 16i. N6 glri nhat ky cong viéc dwdi dang
html t&i ngwdi nhan, dwgce dat trong muc tiéu.
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3.2.2 Mo phoéng qua khir

Phan nay mé t& quy trinh 1am viéc muc tiéu cia md phdng qué khtr DHI-GHM . Céng viéc mo

phéng chwéng ngai vat dwoc goi la 0la_ERAS.

Do X

i Start Pag.t:‘b 01a_ERAS"

@0
2

&
%”

= & \"orkDir

3] HemGroup

GetData
GetHotstarts
RunNAM
RunRouting
CopyArchiveHotstarss
StoreResults
ImportGHMResults

(R E P e L+'|"_

[+ 'f" 14‘4.; 7.?. 1.' + —

Hinh 3.3 Coéng viéc chay m6é phong DHI-GHM cho giai doan Hindcast

3.2.2.1 Nhan div liéu bat budc

Muc tiéu nay tai xuébng DHI-GHM budc di liéu tir bd lwu trir blob Azure cta DHI .

ﬁ’ Start Page % 01a_ERAS |

1 st oS L

HO b

SN s
+- 4] Properties
~at] ItemGroup
GetData
~»g RunScript - Create TempDir
+& MakeDir
- & ExportDocument
o Exec
i +& RemoveDir
GetHotstans
RunNAM
RunRouting
CopyArchiveHotstars
StoreResults
ImportGHMResults

>

s

i e e el e o S
(S E R e

Hinh 3.4 Muc tiéu dé |ay div liéu bat budc .

3.2.2.2 Xt ly kh&i dong ndng — mé phoéng trwéc

Muc tiéu ndy dam bao cac tép khéi dong ndng dwoc mé hinh dién toan s dung ndm & vi tri dw

kién.
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S 0= ERSS 1!
=¥l Froperses
@ WorkDnr & D'l'aw -
) hemGroup R e e sacibod croceam or conrmand v the wected smamerts
R G . ¢ ; : g
3 GetHotstars Gf g
;5 GetRouting - :
e F“;‘;‘;’:N =T xcopy " \Hotstart \ERAS\RoutingVatest\*_hot csv™ *_ \Results\ERAS\Routing\" /S 7Y /1
5 Fusdl o
% 3 CopylechiveHotstars
i 4 SioreResults Felss
- & ImpoctGHMResuits
$(Work Dir)
v
v
CortinueOnEmor False
Erabied True
Hinh 3.5 Muc tiéu xtr ly Hotstart

3.2.2.3 M0 phéng lwgng mwa dong chay (NAM)
Muc tiéu nay chay md phéng NAM cta md hinh DHI GHM.

HO M T 4 X
= % 01a_ERKS
- &'J Properbes
@ WorkDw
) hemGroup T P 1077 30 VA e [
LS G ¢
¥ & GetHotstarts
5 & RunNAM
e ‘a:,:::i" *. \Tooks\Global Hydrofunner MIKE2022\GlobalHydroRunner exe™ + = \Configuration\ERAS\NAM conl "
; ; .&x',-'dc?'a.eriou-'am X m do Feb
- 3 StoreResults T o
- % ImpornGHMResuits TodFah
Wodking Drectory S Work D)
v Output
Hinh 3.6 Muc tiéu lwong mwa dong chay moé phéng S (NAM)

3.2.2.4 M0 phéng dién toan (Routing)

Muc tiéu nay chay thanh phan dién toan ca mé hinh DHI-GHM.

=%y D1a_ERAS == 4] | =
i 4| Propertiss
tatl MemGroup Buld Ta
: i ﬂﬁm Funs the apacfied program or command with the specfed aruments
5 3 FunhaM RAmPoadne
% RunRouting
=
o Nallimiing =_ATools\FastKinFouter\Fast KinRouter exe” = WConfiguration \ERAS\Routing con~
fi- & CopyArchiveHalsiars v Optional
& % SioreResults
Bt ImportGHMAsut T“'“'E’m‘* L
ToolPath
Working Dirctory $(Work Dir)
v Output
Hinh 3.7 Muc tiéu chay dinh tuyén

3.2.25 Xt ly khé&i dong néng — md phéng bai

Muc tiéu nay co 2 budc:



DA

1. Dé& sao chép cac tap tin khdi ddng NAM vao thw muc méi nhat dé chang c6 thé dwoc st
dung trong md phéng tiép theo

ri v OO
B S,
% GetHotstarts " :
S Fushibd DaglsyName  CopyNAM
% RunRouting s .
%, Copylechwverotstars v Mandatory
«$ Copyhan Serce /GHM_FileHanding/Copy Hot st art NAM
«b CopyRouting v Optional
b Sorfends P1 S(WorkDir)\ \Results\ERAS\NAM
S ImporGHMResule P2 S(Work D)\ \Hotstart \ERAS\NAM
% SendEmorlog P3 Tnm
Pa
Hinh 3.8 Muc tiéu xtr ly Hotstart sau khi mé phéng — bwérc 1

2. Sao chép céc tap tin khdi dong nong dién toan vao thw muc méi nhat dé ching co thé
dwoc str dung cho lan mé phéng tiép theo.

5 Funddl ~  Description
S Ouen
% GetHotstarts v
% RunNAM ' a
S MusRodios M Name CopyRouting
% CopydechreeHotstars
o v w
o LoPyIvE Sorpt /GHM_File Handiing/CopyHot st art Routing
+b CopyRoteg v Optional
5 Sorefesults P1 $(Work Dir)\_\Results \ERAS\Routing
B WpnENRTunts P2 S(Work D\ \Hotstart \ERAS\Routing
% SendErrorlog 3 True
Pd
Hinh 3.9 Muc tiéu xt ly Hotstart sau khi mé phéng — bwérc 2

3.2.2.6 Xtrly két qua

Muc tiéu nay tao mét chudi thdi gian dai vao thu muc “..\Results\ERA5_ful\Routing” va sau dé
cap nhat chudi thdi gian dai véi dir liéu gan day nhét.

“‘QJ‘I{ER.‘&- o1 ,:] 3
+ "J Froperties D
S Soertiessy ) '
i & GetDats ]
- Runa the epect wand wit the apeciied aguamer
% GetHomtns
: . ;i,ﬁa‘ DieclsyNarre Store 10
# 3 RanRoutng I.IW'I =
3 3 CopylechiveHotitars S - " aw S "
S SwreResdis Command pythen “ \Tools\py\Store 1IDReslis py” ¢ “ \Results\ERAS\Routing™ 1~ \Resulta\ERAS _full\Routing
13 SorelD S Sy
'f P lgnereExtCode False
- = g Tmes
¥ 8 ImpontGHMResults T:;:ﬁ
Working Drectory S$(WorkDwr)

Hinh 3.10  Muc tiéu dé xt Iy hau ky két qua - bwéc 1

Sau dd, né trich xuét cac chudi thoi gian tai c&c vi tri nhat dinh va xuét sang tép Dfs0.

Ty Dle EE e
4§ Fropertea
i w [mscriplizn
# 5 Gl
3 GeHmEns o P e e
o FusEH .:"tjr'lhw Esnct 2080
b 3 Fusosing — = :
& ? ;f:;,'-““:::r::lﬂh'!! Corrors pythan © % Tank oy Deech Timsasine py™ -« = Wlsafte W TAS § g” 4 " . _IIISU\IIL'H'-ﬂu = P el ™
T b Sl T e
b i
i — e Falae
¥ 3 ImardaiH¥Rmua TociPat
Woking Doy Sofoiar)

Hinh 3.11  Muc tiéu xtr ly hau ky két qua — bwérc 2
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3.2.2.7 Nhap két qua vao co s& dir liéu MIKE Workbench

Muc tiéu nay nhap cac tép Dfs0 vao co s& di¥ liéu MIKE Workbench.

3 Rundll v Description
& Calute
& GetHotstarts -
3 P, DsglayName  RunScript
% RunRouting
% CopyfecheveHotstars +  Mandatory
2 CopyNAM e
& Comy Serer /Datalkmport /Do mport FromDfs0 Tool
«& CopyRouting v Optional
5 StoreResuns P1 $(Work Dir)\_\Results\Catchmert_DFSO\ERAS
% ImportGHMResuits P2 /Upper_Hong_Thai_binh/ERAS
<& RunScrpt P3 False
& SendErroriog P4

Hinh 3.12  Muc tiéu nhap két qua

3.2.3 Dwv bao han vira

Phan nay mé t& quy trinh 1am viéc muc tiéu cia mé phdng dy bao han vira (GFS) DHI-GHM.

=% 01b_GFS

+-gf] Properties

atl temGroup

P GetData
GeiHotstars
RunMaM
RunRouting
CopyArchiveHotstars
SworeFesiilts
ImportGHMResults

BB
L+ L#* L+ L+ L+ L+ L+

Hinh 3.13  C6ng viéc can chay Dw bao han vira

3.2.3.1 Nhan dir liéu bat budc

Muc tiéu nay tai xuéng di liéu buéc DHI-GHM tir bd lwu trir blob Azure cta DHI .

- % GetData
? _h; RunScript - Create TempDir
Fage MakeDir
i +& ExportDocument
+4 Exec
i +4 RemoveDir

Hinh 3.14  Muc tiéu lay div liéu bat budc

3.2.3.2 Xt ly khéi dong ndng — mé phéng trwéc

Muc tiéu nay dam bao céc tép khéi ddng ndng dworc mé hinh dién toan s dung nam & vi tri duw
kién.
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% GetHotst TSBURT 139
T 1 3 Del i Description Runs the speched program or command wih fhe speched argument
» etePrevious NAM X
DisplayName Detet
O Deisiredoafiontss : ;fy e ePreviousNAM
& GetNAM e
'g g:‘::;g L Command del /s /q " \Hotstart \GFS\lastest_ERAS\NAM\" sta1d"
- v  Optional
31+ & RunNAM
24 ResRouig Ignore ExtCode False
, il : Tmeout
~+i RunRouting ToolPath
3 8 CopyArchiveHotstars
O WorkingDrectory $(Work Dir)
5+ GetHostars SBT3
- Description Runs the peched program or command with the speched argumenrts
+& DeletePreviousNAM N
DisplayName DeletePreviousRout
+g DeletePrevicusRouting ) zrgy B e
+& GetNamM < “‘ Sebary
i ‘g G“RM' ‘°ﬂ‘£g°p . Command del /s /q " \Hotstart\GFS\latest_ERAS\Routing\" cav"”
p o v  Optional
@ % RunNAM ' i -
= % RunRouting 1?1 s
% meout
+ RunRouting ToolPath
@ & CopyArchiveHotstars
Warking Drrect $(Work
@ & SwreResults o ‘-.f? =4 —
:'G:'EI::::E*L_MM Dhengiripad i Rung the speciied program o command with the speciied aopuments
L & DeleteFreviousFiousng . 1"’_"’_ M GE'_I_"““
L GetMAM - ’
& Gesfiousing E— : —— -
23 Roea2oFs Commard acopy " \Hotstar \ERAS\NAMYatest V" sta " ™ \Holstart \GFS\atest_ERASWNAMN /5 /Y /1
- & PunheM - t:r':n:adu Falan
i~ % Funfcuting T
“—+@ RunRouling ToclPath
o Coepiehetosinm WerkingDrectony ${Wark Dir)
%, GestHoistars = -
St Fure the speciled pmgram or command with the specdied amgumens
ik DelelnFrevioeshaM ot
..3 [DiedetePrerioms Rouing _I:l:l?'.ﬂm F:_t
b Geitlam S
[ g mﬁ o — scopy ™\ Hiotstart \ETLAS Floating atost',”_hat cow™ ™ \Motstart \GFS\atest_ERAT\Routing” /5 /Y /1
+ F o Oyrtrcnal
5 2:;’:1 e Tl
.a RusAouting _:::;‘
& Copplectiveticheian Werking Desciory Wk Dir)
% [GelHolstats _ - 3
— P e spcfiod program or command wih the seecfied araumerts
| .,“‘ Dbt Previous AW . )
|- 1§ DelessPreviousRouseg D'l:drhlar-.- :ﬂ:_llrmﬁf'ﬁ
L L& GethiaM B :
il Gethouting [L——" "_\Hotstart\GFSUntest y " \Femult -
..&R‘ﬂ..ﬂr‘ﬂzﬁFﬁ . zcopy . _ERAS Roudmng " _hot cew™ ™_. pGFS Foting ™ 75 /Y A
4 & FunMAM Optierml
% FunFiouting _T_::::ﬂmdu Fala
"oy FurFloding TexiPath
B3 Comivciivtioetes Work e Demctory $Worki)

Hinh 3.15

Muc tiéu xtr ly Hotstart — bwéc 1 dén 5

3.2.3.3 M0 phéng lweng mwa dong chay (NAM)

Muc tiéu nay chay mé phéng NAM cta mo hinh DHI GHM.

Sou Tt - Proqeries
v UpcweConk e Loz
5 Nl e
# 5 Punang an
# 5 Copdiceisnm = Mmscriptian
# 5 BaeRsdn T i T
o e MR Dscrpd L e el . a1 -
Thag o Usikavaba.
= Hasldiay
[ gyt 4 Tomdaipp U kol el i 1555 (o™ veomm * Sl srd® vy W Fa 1 wwnd ™ ulln * AT JE e
il
g EsiCode Falme
Trwar
v Fd
orknglecion Skl

Hinh 3.16

Muc tiéu lwgng mwa dong chay mo

phéng S (NAM)
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3.2.3.4 M0 phéng dién toan (Routing)
Muc tiéu nay chay thanh phan dién toan ctia mé hinh DHI-GHM.

% RunRoutng ‘Eu.c
+& RunRouting ™
CopylachiveHotstars = L }
StoreResults v Mm

ImocGHIRes s ET R o -

Liocda) Nare RunRouting
v ll-dlay

Command *_ATools\Fast KinRouter\Fast KinRouter exe™ *  \Configuration\GF 5\Routing conf ™
v  Optional

lgroee ExtCode Fase

Tmeout

ToolPath

WortkingOrectory S(Work Dir)

(o

o

Hinh 3.17  Muc tiéu chay dinh tuyén
3.2.3.5 Xt ly khéi dong néng — md phéng bai

Muc tiéu co 2 buéec:
1. Dé sao chép cac tap tin kh&i ddng NAM vao thw muc méi nhat dé chang c6 thé dwoc st
dung cho Ian mé phéng tiép theo

—- % CopyArchiveHotstars o
- yge CopyNAM o= | A
- CopyRouting e
@- & StoreResulis v ‘Dew - ion e
& & ImportGHMResults [iJL ' S .'L;J age
DisplayName CopyNAM
Name RunScapt
v Mandatory
Script /GHM_FileHandling/CopyHotstart NAM
v Q:tiond
$(WorkDir)\..\Results\GFS\NAM
S(wockoir)\ \Hotstart \GFS\NAM

Hinh 3.18 Muc tiéu xt ly Hotstart sau khi m6é phéng — bwérc 1

2. Sao chép céc tap tin khdi dong nong dién toan vao thw muc méi nhat dé ching co thé
dwoc st dung cho 1an mé phdng tiép theo.

----- % CopyArchiveHotstars odarinis
% CopyNAM (4 |
: [ - e —f
~+4 CopyRouting
- % StoreResulis v .war ion Ty y—
@+ & ImportGHMResults ::-4” 2 :;‘ S age
vescnptio Lns & scnpt
DisplayName CopyRouting
Name RunScrpt
v Mandatory
Script /GHM_FileHandling/CopyHotstart Routing
v Qtiond
$(Work Dir)\. \Results\GFS\Routing
s(Wockur)\ AHotstart \GFS\Routing

Hinh 3.19 Muc tiéu xtr ly Hotstart sau khi mé phéng — bwérc 2
3.2.3.6 X ly két qua

Muc tiéu nay tao ra mot chudi théi gian dai vao thw muc “..\Results\GFS\Routing”.
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3 Swneflesus Bl
i ExtracCiall N —
g ECC s
w—erram — t ¥
Do ey M Estiact 20950
L= - Ene
Cormrardd patham 7 Tl vy sEniract Tamesssrios (v~ 4 7 Wissla GRS \Raling™ 4 7 \Rea e Calchivssnt FSIGES™ sl ™ Tosle'ypy UsabupFles ™
i el
gz Bt oo Fulme
Tirms e
ToPah
Wikarireg Direeliry Ak i)
Hinh 3.20 Muc tiéu xtr ly ket qua

3.2.3.7 Nhap két qua vao co s& dir liéu MIKE Workbench

Muc tiéu nay nhap cac tép Dfs0 vao co s& di¥ liéu MIKE Workbench.

- % ImportGHMResults s
iy RunScript - DolmportFromDis0Tool N Serin

o 21

v Description
DSS Script Manager
Description Runs a acript
DiaplayMame RunScript - Dolmport FromDi=0Tool
Name RunSecript

w  Mandatory
Script fDatalmport /Do lmport FromDis0Tool

v  Optional
P S(Work Dir)\._\Results\Catchment_ DFS0NGFS
p2 fUpper_Hong_Thai_binh/GFS
P3 False

Hinh 3.21  Muc tiéu nhap két qua

3.2.4 Duwv bao theo mua

Phan nay mé t& quy trinh 1am viéc muc tiéu ciia md phdng dy bao theo mua (CFS) ctia DHI-

GHM.

= % 01c_CFS

H-4] Properties

iat| hemGroup
I GetData
GetHotstaris
Buni&h
RunHouting
SioreResults
ImportGHMResults

L#*

[ o B B o B SR £
L* L+ L+ L+ L+

Hinh 3.22
3.2.4.1 Nhan div liéu bat budc

Coéng viéc thwc hién Dw bao theo mua

Muc tiéu nay tai xuéng di¥ liéu buéc DHI-GHM tlr bd lwu trir blob Azure ctia DHI .
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= & GetData &
- 4@ RunScript - Create TempDir -
+& MakeDir %4
o . v Description
ol Exm“,, Catego MSBuld Task
x&s o Uesoph Suns the specied program or command with the spechiad arguments
10 tarts
i % RunNAM ?::“YN-W' Ewc
st~ & RunRouting = ot
v  Mandatory
#- & StoreResults
3 3 '"MG:NResdts Command CopyCFS_from_FTP bat "$(Work Dir)"
v Optional
Ignore ExitCode False
Tmeout
ToclPath
WorkingDrectory $(TempDir)
Hinh 3.23  Muc tiéu |4y dir liéu bat buéc

3.2.4.2 Xt ly khéi dong néng — md phéng trwéc

Muc tiéu nay dam bao cac tép khéi ddng néng dwoc mé hinh dién toan s&v dung nam & vi tri dw

kién.
=1 % GetHotstarts W £V | ==
+& DeletePreviousNAM v Description
- & DeletePreviousRouting [Categoy _ [UBICRERES
: -“ GetNAM Description Runs the specified program or command with the speciied arguments
+& GetRouting DesplayName DeletePreviousNAM
+& Routing2CFS Name Exec
s} & RunNAM v  Mandatory
s1- & RunRouting Command del /s /q " \Hotstart\CFS\latest_gfs\NAM\" stald™
3 % StoreResults v Optional
#- % ImportGHMResults IgnoreExitCode False
Tmeout
ToolPath
Working Drectory $(Work Dir)
£ 8 GetHotstarts el 2V
I»& DeletePreviousNAM v Description
g DeletePrevicusRouting Category MSBuld Task
gy GENAM Runs the specied program or command with the spectied argumerts
+& GetRouting DisplayName DeletePreviousRouting
+& Routing2CFS Name Exec
s & RunNAM v  Mandatory
# % RunRouting Cammand del /s /q . \Hotstart\CFS\latest _gfs\Routing\" csv"
#- % SwreResults v Optional
& % ImportGHMResuits Ignore ExitCode False
Tmeout
ToolPath
WorkingDrectory $(WorkDir)
4 GeiHostans ETIY
+f DeletaPrevisustlaM + Description
+f DeletePreviousRiouting [ Catecor [EERERE
L ‘&w Deescripto Fiures the specified program or command with the: specified amuments
iy GelFlouting DisplayName Get HAM
L.} Rouling2CFS Harme Exec
+- % FunbiM w  Mandatory
#- & FunRouting Command scopy "~ WHotstart \GFS\WAM\iest'" sta ld™ . \Hotstart WCFSatest_gis\NAM™ /5 Y 71
- & SioreRlesulis w  Oipbicsnal
#- % ImporiGHMA=sulis groone: Bt C oo Fallse
Timeout
ToolFath
WaskingDiectary $WorkDir)
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= & GetHolstans e Z¥
v DedetePrevious HAM = Dmscription
+ib DebeiePreviousRiouting Caecon RS TERE
iy ‘CethleM scriplion na the speciied pn i it it
.; GetRouting Despdas®iame el Houiling
b Rouling2CF5 Hames Tuec
#- & FanMaM = Mandalory
¥ % FunPoiting Command aoopy " \Holdat GRS \Routingal e V' _hol cev™ ™_\Holdat WCFSaled  GF5\Rouding™ 75 /7 A
#- % SkreHegulls ~  Opteneal
+- % ImpotSHMAesus pnomEstCode Falae
% CoelHobstas
i sy DeleePrevicusHAM
b~ s DeleiePreviousRouting
b .a GetiaM T i e poched argument
sy 'GetRouting
oy RoulingdCF S
B & Funhan
#- & RunRouting Command zoopy " Hotstart VCF 5\ abes GF5WRouting " _hot cs¥™ ™. \Results\CFS5\Routing ™ 75 7Y /1
®- & SwreResults «  Oplional
i 4 ImporGHMResulis lgnore ExitCinds False
Timecud
TPt
WorkingCeactory W ol Dir)
Hinh 3.24 Muc tiéu xtr ly Hotstart — bwéc 1 dén 5

3.2.4.3 Mb phoéng lwgng mwa dong chay (NAM)

Muc tiéu nay chay mé phéng NAM ctia m6 hinh DHI GHM.

5 Funles = Iwmacrplion
o UpdenConig oo LEETHRE
<F Funblen em— Sirnthe rse -
i % Funflsuting TrsplarPlaree Ui eC sl
o n SwnsAesul Harve
- % ImperdiFNFamits = Wandabery
Cormans python . \Tooks' ey ipckel s MANC onfeg CFS pry™ -cond * ConfigurebortCPSHAN cond™ ot = \Hotelal \CFS U gfa WAL sta ld™
umEnla Fulms
Trresput
Teud ol
‘Woraing Jirectory S arkDir]
% RunNAM v Description
+@ UpdateCoafig Category M58 |
+& RunNAM Descig Lns the speched program o e spected agumes
3 RunRouting DisplayMName RunNAM
o % Storeflesults ame e
% ImponGHMReauls v Mandatory
Command = ATools\Global HydroFunner MIKE2022\Global HydroRunner exe™ + *_ \Corfiguration \CFS\NAM coni ™
v Optional
IgnoreEatCode Falac
Timeaut
TooPath
Wardang Deactory $(WorkDir)
Hinh 3.25 Muc tiéu cho lwong mwa dong chay mé phéng S (NAM) — bwéc 1 va 2

3.2.4.4 M0 phéng dién toan (Routing)

Muc tiéu nay chay thanh phan dién toan cia mé hinh DHI-GHM.

% FurRauhng
vt RunRouting
#F % StoreFesulis
4] % |mporeGHMR s uts

DhaplayName

w | Mandalory
Commard
Diptscnal
Ignore ExitCode
Timeout
ToolPath
WorkingDireciony

=_ATools\Fast KinRouter\Fast KinAout er exe” = \Conliguratien \CF5\Routing conl

False

[ Work D)

Hinh 3.26

Muc tiéu dé chay dién toan
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3.245 Xuly két qua

Muc tiéu nay tao ra mét chudi théi gian dai vao thw muc “..\Results\GFS\Routing”.

bl v - -
v Shrefleachs [EEEE
+3 Exractiial [ . oct - .
2 & IrpardtiH e fin Linpidon, Fowre bxdract M Mall
"
Moy
Cormand pythen ™. \Tesls'gy \Extract Timeseries.p” 5 " \Flesulls\CFS\Fleuting ™ 1§ ™. \Resulls\Cal chavent_DFSIMCFS™ sebup ™. \Took ey \SetupFiles™ e 20|
g —
ks Fasoce Falan
Trwcad
Tooduth
Widhurg Diesclogy W ok i

Hinh 3.27  Muc tiéu xtr ly hau ky két qua
3.2.4.6 Nhap két qua vao co s& dir liéu MIKE Workbench

Muc tiéu nay nhap cac tép Dfs0 vao co s& dir liéu MIKE Workbench.

% ImportGHMResults 9 }1
+& RunScript - =

A
DaplayName RunScript
Nar Qun Sang

v Mandatory
Serpt /Datalmport /Do import FromDis0Tool

v Optional
P1 S(Work Dir)\. \Results\Catchment _DFSO\CFS
P2 /Upper_Hong_Thai_binh/CFS
P3 True

Hinh 3.28  Muc tiéu nhap két qua

3.3 M6 phéong MHB

M6 phéng MHB dwoc chay sau mé phéng DHI-GHM va bao gdm 4 |an chay:
- Dw bao han vira véi ddng hoéa div liéu (DA)
- Dy bao theo mua véi DA
- Dw bao han vira khdong c6 DA
- Duw bao theo mua khéng cé DA

S dung hé théng phan cap, mé phédng MHB s dung chudi th&i gian dau vao tv GHM. Chudi
thoi gian dau vao la chudi thei gian dwoc hop nhat, nhw trong
3.3.1 Dwv bao han vira

Cong viéc nay chay mé phéng MHB cho dy b4o han vira .

“© 022 MHB_GFS
HO
BE™ 022 v8_GF 5]

&) Propesties
¢ scanancPath_\With_DA
outputFolder

<« <

sceranoName_With_Da
ScananoPath_No_DA

¢ ScenanoNeme_No_DA
hemGroup

Runi|

DomnloadEQData

RunGFSForecast_With_DA

<

RunGFSForecast_No_DA
SendErrorlog

Vo
e Lo e e L'r-_:

Hinh 3.29 Coéng viéc chay m6é phéng MHB cho dw béo han vira

Déi véi cong viéc, cac thude tinh sau dwoc xac dinh:
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Cua cai | Gia tri ‘
/Nhém

Thuwong_Hong_Thai_binh/Upper_Hong_Thai_binh_With_DA/GFS
Thwong Hong Thai_binh_With DA

kich
banPath_With_DA

thw muc dau ra Dau ra mé hinh

kich - ,

banName With DA GFS Upper_Hong_Thai_binh_With_DA

kich /Nhém Thuong_Hong_Thai_binh/Upper_Hong_Thai_binh_ Khéng
banPath_No DA _DA/GFS Thuwgng_Hong_Thai_binh_ Khéng DA

kich bAnName_ A .

Khong DA GFS Upper_Hong_Thai_binh_ Khéng _DA

EO Téntép China-RK-reservoir-monitoring.csv

Budc dau tién la tai xudng div liéu EO. D liéu dwoc tai xubng tir bo lwu trir blob xanh dén mot
thw muc tam thoi, sau dé dwoc xt ly bang tap 1énh “/Datalmport/ImportEOData”

‘h Cm_MW+B GFS Propectes.
= Piogeesies =
&
@ sosranciath_\With 06 .uh“
¥ adpFolier e |
@ soeranoliame e 08 b
8 Somrichah.bo 04 | e —
¥ Scenanshare_Heo 04 E— E -
Db Mo Fiusn Sl - mpat EDCiaks
L Iludd.nq
Soripl Ukl peat rnpeort ECDE S
=  Dptional
L SResery o Cuves Tiives
H

- ExporiBocument - Downloed_fleser, HTwwwp D P30E0._Fiersmmee]
of Exme - Dowrinns Raarveirlints
+§ FrasSeripl - npet EDDats
o Pamgwelsr

& 4 RunfFSForscast Wil D4

o5 FunlGFSFonssast_bo 04

E & SercEmarlog

Ly ]
e Cwdead

Hinh 3.30  Muc tiéu tai xuéng div liéu EO

Sau d9, ca hai kich ban dwa trén di lieu GFS déu dwoc chay: c6 DA va khéng c6 DA. Quy trinh
cong viéc nay moé td moé phong véi DA. Khong coé DA nao tuan theo quy trinh twong tw véi cac
tham sé dwoc thay dbi twong ng.

Can lwu y rang tap lénh /Processing/AfterOutputCreatedDelegate dwoc chay sau qué trinh md
phdéng dé chi gitr lai 1 ndm trwdc TOF.
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DA

=% (e MHB_GFS
@] Properes
¥ ewaePal il Da
@ outpadFolder
Lo g soenamioblame_tmith_ DA
# ScenarcFath Ms D&
- @ Soenanohams_No_[W
@ EO_Fikerame
3-'J hemCrsug
=+ & Rentl
# % DowsloadEOCaia
| 4 RenGFSForacmi_\Whil_DA
'i.J SirrulsbanPah | SemalsbionPeth
-y Pendenpd - Copy Rewulis
sy FunSoript - Coloslnte Statistics
I- & RenGFSForeces] Mo D&
=t iy FunSceraria
+3 SimulsborPsth | SmulstionPath
<& PunScnpt - Cagry Pasiba
iy Funfeript - CaleultnStatintics
= & Sendsrorlog

Smuiationfain
Processng almslions
Candition

CantinuelinErmr

Erabled

055 Seeraris Manager
Pl i i o

Flun beenana

Fun Scaarks

Fecenans Math_Wih_[DA)
SPresesemsery /Al lae Ot gl Cracalsel Dnslisggo e

Tz

False
s

Hinh 3.31 Muc tiéu chay kich ban MHB vé&i GFS

Sau d6, két qua cta kich ban MHB v&i GFS dwoc sao chép vao thu muc dau ra.

=%y 02b_MHB_CFS
= ﬂ Froperies
@ scenanoPath_With_DA
¢ outputFolder

ScenanoName_No_Da
EO_Filerame

&1 hemGroup

Rurdll

DownloadEOData

v
v
¢ scenanoPsth_No_DA
v
v

|
Bl L Lo 0

+& RunScenanio

RunCFSForecast_No_DA
+& RunScenario

F oL

¥ % SendErrorlog

scenanoName_With_DA

RunCFSForecast_\With_DA
+& RunScript - Copy Results
+& RunScrpt - CalculateSatstics

+& RunScript - Copy Results
+f RunScript - CalculateStatistics

Hinh 3.32  Muc tiéu sao chép két qua kich ban MHB bang GFS

Cudi cung, sb liéu théng ké dwoc tinh toan dwa trén chudi thdi gian dau ra.
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= % 02b_MHEB_CFS
=

&| Properties
¢ scenanoPath_With_DA
¢ outputFolder
@ scenanoName_'With_DA
@ scenarioPath_No_DA ;
@ ScenanoName_Nc_Da oo AT
¢ EO_Filename gy o =
21 nemGroup L o
i & Runll < l";n(' et
@ & DownloadEOData s P ina/Calculate Statisti
= & RunCFSForecast_\with_DA %
3 +& FunScerano Pll $(SimulationPath)
+& RunScnpt - Copy Results P2 Folder)/$( ioN: With_DA)
+& RunScnpt- CalculsteStatistcs 3 fouty i
£ & RunCFSForecast No DA Pa
-4 RunScenanio PS5
+& RunScript - Copy Results e
+& RunSenpt- CalculataStatistics p7
3- & SendErorlog P8
P3
Hinh 3.33  Muc tiéu tinh toan théng ké

|
|
|
\
|
|
|
|
|

3.3.2 Dv bao theo mua

= W Dotabase |by Groug

B LongtermStatstics

+-f VWeh D4
i Ne DA

8 Model Output

| & W CFS Usper_Houng_Thai_bink_No_DA
| e CFS Usper_Hong_Thai_binn_With_Da
| % {l GF5 Upper_Hoag That_bah_ko_Da

2 5 Upper_W: e Rl 2
= i Indxator:
< 10-dany
o . 10-daly Lorglemm
o Wentnly
- Meothly Loogterm
il Seasoras-Moreney
= il Sersorals.Mortiiy Langtern
= Tealy
- ‘- Taarly Langtem
ke Ca3Mans Salance
k¢ C3munetr
2 H100Ret Now to node
{2 HI0 pet iow to node
k2 H102%et low to node
k2 MENNet fiow to node
L HESiNet tiow to node
k2 Hstiet tow to node
2 HESNet fiow 1o nose
L HESNet flow to node
fez M50 Net fiow te node
k2 HENNet tiow te node
L M52t fiow to node
ke HSENe tow o node
k2 M0 Net tiow te node
k2 MI03Met low te node
k2 NADSNet flow to node
2 MIOSRet Now to node
~fat MI0GHet Nlow to node
k2 M07TRet flow to node
ke MI08Rt fiow to node

L/ MI0ONet flow to node
Hinh 3.34

s6 liéu théng ké (chi béo)

Cong viéc nay chay mé phédng MHB cho dw b&o Theo mua.

CAu tric thw muc ctia M6 hinh dw bao han vira Chudi th&i gian dau ra bao gom
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=

-1-4%| Properties
scenanoPath_Wwith_DA
outputFolder
scenznoName_With_DA
scenarioPath_No_DA
ScenanoName_No_Da
EQ_Filename
itemGroup
Runall
DownloadEQOData
RunCFSForecast_With_DA
RunCFSForecast_No_DA
SendErrorLog

LS U S U SRS

2 <
L L 0

Le L

Hinh 3.35 Coéng viéc chay mé phéng MHB cho dw bao mua vu
Déi voi cbng viéc, cac thudc tinh sau dwgc xac dinh:

Cua cai Giatri
/Nhém

Thwong_Hong_Thai_binh/Upper_Hong_Thai_binh_With_DA/CFS
Thuwong_Hong_Thai_binh_With_DA

kich
banPath_With_DA

thw muc dau ra DAu ra md hinh

kich s .

banName_With DA CFS Thwgng_Hong_Thai_binh_With_DA

kich /Nhom Thuweng_Hong_Thai_binh/Upper_Hong_Thai_binh_ Khéng
banPath_No DA _DA/CFS Thuwgng_Hong_Thai_binh_ Khéng DA

kich bAnName_ 5 PR N

Khong DA CFS Thwong_HoOng_Thai_binh_ Khéng _DA

EO _Téntép China-RK-reservoir-monitoring.csv

Buwéc dau tién 1a tai xubng dir liéu EO. D liéu dwoc tai xudng ti bo lwu trir blob xanh dén mot
thu muc tam th&i, sau dé duwgce xtir ly bang tap Iénh “/Datalmport/ImportEOData”.

% (2b_MHB _CFS | Properties
41 gt) Properties

21 hemGrowp TR

j- & Rundll 2=l

- & DownkoasEOData
(3 o RunScript - Create TempDie
<& MakeOnr
+# RunScript - Export azcopy exe

+& ExportDocument - Download_Reservoir_Data Name

+ Exec-Download_ReservonDats - l.l. A

+& RunScript - impot EDData

+& RemoveDir < Serpt /Datalmpont/ impot EOData
i & RunCFSFosecast_With DA PCII] s

o /Reservow Curves/Curves
+- & RunCFSFerecast No DA
. P2 $H{TempDir\${(EQ_FRilename)

SendErrorlog

Hinh 3.36  Muc tiéu tai xuéng div liéu EO

Sau do, ca hai kich ban dwa trén di liéu CFS déu dwoc chay: c6 DA va khdng cé DA. Quy trinh
cong viéc nay mo td moé phdng véi DA. Khong cé DA nao tuan theo quy trinh twong tw véi cac
théng sé duwoc thay ddi twong (ng.
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Can lwu y rang tap lénh /Processing/AfterOutputCreatedDelegate dwoc chay sau qué trinh md

phdng dé chi gitr lai 1 n&m trwéc TOF.

% 02b_MHR_CFS
) ‘_l Frepemes
sceranoPsth_Wis_DA
outpaFolder
scuranoName_Wit_DA
sceranofath_No_DA
Scensrolame_No_Da
ED_Filename
barmGeoup
% Runil
s 8 DowricedEDOwa
- & RunCFSForecest_\With_DA

) o RunScenane

«F SmulstionPap  SmudehonPath
«& RunScrigt . Copy Resubs
«3 RunSorigt - CalculasteSttistics
RunCFSForecast No DA
Sendtrrerlog

Cesess

2l

=4 P l‘
FunScenato

=0 |

Hinh 3.37

Muc tiéu chay kich ban MHB véi CFS

Sau d6, két qua cda kich ban MHB vé&i CFS dwoc sao chép vao thw muc dau ra.

= % 020_MHB_CFS K Propertes
=3 Properties et
¢ scensnoFath_with_DA RunSawt
@ cutpuFolder kY] |
@ scenarioName_'With_D4
® scowcPus Mo, DA S p——
@ ScenanoMame_No_Ds Descioson Runs a .‘_T,,” z
B e Dl e
N RunSerg
¥ % Rundll '
v Mandatory
+- & Download=DDste g
S % RunCFSForecest Mnith DA e AR oyt
+& AunScenario P S path)
.3; ‘:ﬂ ;:;n-bg;’vm SemdavonPath P2 ot _Wilh_DA)
o+ RunScript - Caicul sieStatisSca ,’i:
+- & RunCFSForecast No DA 3
@ % SendEsrerlog Pe
P7
Fe
P3
v Output
Foant
Hinh 3.38 Muc tiéu sao chép két qua kich ban MHB bang CFS

Cudi cung, sb liéu théng ké dwoc tinh toan dwa trén chudi thdi gian dau ra.

= % 02b_MHB_CFS " Properties
=-g) Properties
@ scenanoPgth_With_DA RunSat
@ cutputFolder 2591 ’
@ scenanoName_vAth_DA
® Soamiotuma. Na.D 55 St Manage
@ ScenanoMame_No_Da e — : s
¢ EO_Fdename s s 2 4
2] temGroup RmSuvt - CalculateStatistics
# & Rundll v
# & DownloadEODats - .
= & RunCFSForecast With_DA ” o/Cal atistics
(2 +@ RunScenanic
$(Simud ationPath)
«3 SemulationPath | Sirvdation Path
$(scenanoName
“- o RunSctipt - Copy Results /${output Folder)/ _With_DA)
+& RunSecript - CalculateStatistics
b & RunCFSForecast_No_DA
#- & SendErrorlog
Hinh 3.39  Muc tiéu tinh toan théng ké




P

e} .-
) .

=

i oatanaze by Group)
i~ il LongtermStatistics

With_D&
No_DA

=l Model Output
it} @ CFS Upper_Hong Tha_binh_No_DA

= @ ndicaton

& 10-duly
o il 10-9uty Longterm

T @ I5-ewcentie Ensenble
KA i 50-percentse Ensembie
i [ 75-percentie Ensembic

© i Mean Ensemble

+ i Monthly

& il Monthly Longterm
+ il Seasonal-£-Morthly

+ fill Seasonal-S-Monthly Longterm

¥ vearty

+ - Yearly Longterm
E C35Mans balance
B C3Runett

B2 H100Met flow to node

B2 H101Net fow 1o noce
B2 H102Net Now 10 node
P HE3Net Now to node
2 HES|Net Now to node
B2 HES|Net Now to node
P Ha2jNet ow to nade
B2 Ha5(Net how to node
EF H3CiNet Now to nede
£ H31|Net fow to node
2 ws2itet how to node
2 Hsgiiet fiow to nede
2 N10iNet thow to nade
B2 N103iNet ow to node

{8 N104jNet flow to node

B2 W105/Net tlow to node
B2 N106iNet Now to node

-2 N10TiNet flow to node

B n100iNet fow to node
B2 N109iNet flow to node
B N1t INet Now to nede

EZ w110iNet tlow to noae
B2 N111NGt flow to nooe

Hinh 3.40

CAu tric thw muc cta Chubi thei gian dau ra cda M6 hinh dw bao mua vu bao
gom sé liéu théng ké (chi bao)
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3.4 Kiém tra két qua

Hoat ddng hang ngay nén bao gbém viéc kiém tra/danh gia trwc quan va cé thé trich xuét cac
chudi th&i gian chinh ctia dong chay xuyén bién gi¢i vao Viét Nam dé xa ly tiép hoadc lam dau

vao cho cac mé hinh ha nguédn.

Diéu nay lién quan dén chudi thoi gian dau ra sau:

Két qua lwu viec MIKE HYDRO

Loai di¥ liéu

Vi tri

N12 |Ludng mang t&i nat

Dong chay xuyén bién gi¢i mo
phéng

Da & bién givi

N32|Ludng mang tdi nut

Dong chay xuyén bién gi¢i mo
phéng

BO toc Nam Na + bién gidi

N19]|Lubng mang t&i nut

Dong chay xuyén bién gi¢i mo
phdng

Chay & bién gidi

N21|Lubng mang t&i nut

Dong chay xuyén bién gi¢i mo
phdng

Lo & bién gidi

N22|Lubng mang t&i nut

Dong chay xuyén bién gi¢i mo
phdng

Mién & bién gidi

N23|Ludng mang tdi nut

Dong chay xuyén bién gi¢i mo
phéng

Nho Qué & bién gidi

N24|Ludng mang tdi nut

Dong chay xuyén bién gi¢i moé
phéng

Gam At bién gioi

Céc két qua lién quan khac c6 thé la két qua tai cac tram hiéu chuan cla Viét Nam:

Két qua lwu vuc MIKE HYDRO Loai dir liéu Vi tri
N44|Ludng mang tdi nut Dong chdy md phdng Lai Chau GS
N34|Ludng mang tdi nut Dong chdy mé phong GS Lo Cai
N80|Ludng mang tdi nut Dong chdy md phdng Bao Yén GS
N47|Lubng mang t&i nut Dong chdy mé phong Dao Dirc GS
N57|Ludng mang tdi nut Dong chdy md phdng GS Bac Mé
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Ngoai ra, cac két qua dau ra dwoc md hinh héa khac nhau cho cac hd chira & Trung Quéc va Lai
Chau ciing c6 thé phu hop dé tham khao, vi du:

Két

qua

MHB | Loai dir liéu Vi tri

R2 Muc nuoc, Thg tich lwu trlr, Dong chay thuwe t&i nat, Dong chay ra Yayangchan
séng, Dong chay ra HP

R60 MAch nuoc, Thg tich lwu trlr, DONg chay thyc téi nat, Dong chay ra Shimenkan
sbng, Dong chgy ra HP

R62 ch nuoc, The’ tich lwu trlr, DONg chay thye téi nat, Dong chay ra Long Ma
séng, Dong chay ra HP

R68 Muc nuoc, Thg tich lwu trlr, Dong chay thue t&i nat, Dong chay ra Jupudu
séng, Dong chay ra HP

R70 MAch nuoc, Thg tich lwu trlr, Dong chay thye t&i nat, Dong chay ra gelantan
sbng, Dong chgy ra HP

R64 MAL_PC nuoc, Thef tich lwu trlr, DONg chay thye t&i nat, Dong chay ra Puxigiao
sbng, Dong chay ra HP

R66 Muc nwoc, Thg tich lwu trlr, DONg chay thyc t&i nat, Dong chay ra Tan Cuong
séng, Dong chay ra HP

R74 MAL_PC nwoc, Thg tich lwu trlr, DONg chay thwe t&i nat, Dong chay ra Nam Sa
sbng, Dong chgy ra HP

R76 MAL_PC nuoc, Thef tich lwu trlr, DONg chay thye téi nat, Dong chay ra Maduschan
sbng, Dong chgy ra HP

R72 Muc nuoc, Thef tich lwu trlr, DONg chay thye t&i nat, Dong chay ra Nalan
séng, Dong chay ra HP

R78 Muc nwoc, Thg tich lwu trlr, DONg chay thyc t&i nat, Dong chay ra Malutang
séng, Dong chay ra HP

R82 MAL_PC nuoc, Thef tich lwu trlr, DONg chay thyc téi nat, Dong chay ra Lai Chau
sbng, Dong chay ra HP -

3.5 Hiéu suét hé théng

Phan nay mé t& cac nhiém vu van hanh nham giam sat va dam bao hiéu suat cta Hé théng.

3.5.1 Bé&o cao

Nhiém vu b&o céo sé& dwa ra bao céo qua email véi trang thai cia toan bd hé théng.

=

% 05_MakeDailyReport v X

=%y 05_MakeDailyReport
ERPA] Propertes

&l ltemGroup

L+ L+ L+ L+

- @ HTML_ForcingData
@ workDir

Rundll
FocingDataHTML
MakeDailyReport
SendErrorLog

Hinh 3.41

Céng viéc bao cao hang ngay

Déi voi cbng viéc, cac thudc tinh sau duwgc xac dinh:
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‘ Gia tri

Cua cai

HTML_Bat . \K&t QUAHTML\M®i nhatihtml.txt
bubcdir liéu

WorkDir Thw muc lam viéc

Buwéc dAu tién 1a tao mot van ban html cé thong tin tdng quan vé dir liéu bat budc. Html nay sau
do sé dugc dwa vao bao cao hang ngay.

1-\. = TR
06 Mok eled Reyms o
i P o
@ FTHL_Favrglon i .l-l
rkliy =
s Turdl e Fuira i el parmgod sl wirh frus agwecdied s e
5 FodsoladTIL NI rwwd
.;‘M::vu"-‘l_rn..ﬂ'.n -:' i r. HTMI Frisifiea
s 5 MykelisiyRepon S
5 BevEnwlsa Carmrae priten ©. A Toe ey e cfopodingH T MLpy™ himlifc HHTHL Socnglulal roedup .8 Teches s So upSi WA _Foporing.oml™
B ———— Falon
Trmcut
TaalPae,
Pk ing DTy Wk M|
v St
Hinh 3.42 Muc tiéu tao html dé budc div liéu

Muc tiéu tiép theo tao va gl bao céo hang ngay.

% 05_MakeDaihyReport
&l Propertes !
¢ HTML_FercingData : o 2l
@ WorkDw v  Description
#) hemGroup
5 Runill "
S MoeOnhhepr e R Wiy
«p FurScript - MakeDasdyReport v Mandatory
NS ———— Sowt MReporting/Mask e Oty et a Feport
v Optiond
I e ©yeovder. com
P2 $(Work Dk \S(HTML_ForcingData)
P3
Pe

Hinh 3.43 Muc tiéu chuan bi va gri b4o céo hang ngay

“.»
y =

Dia chi email clia ngwoi nhan cé thé nhidu, dwoc phan cach bang dau

Tap lénh “/Reporting/MakeDailyDataReport” dwa trén dia chi email Gmail. N6 1a can thiét dé truy
cap SMPT. Chi tiét email dwoc ma hoa cirng truc tiép trong tap lénh — xem anh chup man hinh
bén dudi.

Xin lwu y rang can phai xac thuc trong tai khoan google bang mat khdu 'ng dung. Ban c6 thé
tham kh&o cac buwdc sau d& dadm bao cai dat bado mat thich hop cua tai khoan google da dwoc
xac dinh: https://support.google.com/accounts/answer/185833?hl=en

Céch nhanh chéng dé thém AppPasswords la st dung url
https://myaccount.google.com/apppasswords

|5 Publishing |
i3] 3 H P MakeDaityDataRer » O 8. FEE F IR % ¥ 3% - [
' # descDirName = r"e:\downloads\DailyReporc®
url = ""

dtruntime = DateTime.Now

Xem trwérc tap 1énh cho bao cao hang ngay noi phai thiét 1ap tai khoan email

mail user = r'
mail pwd =

name

P4as

-

Hinh 3.44
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3.5.2 Lbi dang nhap

Khi xay ra 16i trong qud trinh thwc thi cong viéc, mét tap Iénh sé dwoc thye thi dé glri email.

=% 01a_GHM_ERAS RunScrpt
5 ;ﬂ Properties
ot temGroup o 2l
=- & Runill v Description
+» 0'a_GHM_ERAS slea ¢ Aanaoer
+& OnError et 1; : 8 ! -
@ & GetData DisplayName RunScript - SendMail
(8 & GetHotstarts MName W Scopt
[# &% RunNAM v “_’;‘dm -
& & RunRouting Serpt /Reporting/SendErrorMasl
% CopyArchiveHotstars v Optional
(3 & SworeResults N nome@provider com
& & ImportGHMReasults P2
= & SendErrorlog P3
+& RunScript - SendMail P4
P5
P6

Hinh 3.45  Muc tiéu gt email bi 16i

“,n

Dia chi email clia ngwdi nhan cé thé nhiéu, dwoc phan cach bang dau

Tap lénh “/Reporting/SendErrorMail” dwa trén dia chi email Gmail. N6 |a cn thiét dé truy cap
SMPT. Chi tiét email dwoc ma héa cirng tre tiép trong tap 1énh — xem anh chup man hinh bén
duwoi.

Xin lwu y rdng can phai xac thwc trong tai khoan google bang mat khdu 'ng dung. Ban c6 thé
tham kh&o cac buwdc sau d& dadm bao cai dat bado mat thich hop cua tai khoan google da dwoc
xac dinh: https://support.google.com/accounts/answer/185833?hl=en

Céch nhanh chéng dé thém AppPasswords la st dung url
https://myaccount.google.com/apppasswords

f# ctartFage % Publishioblog |
‘2zl PEBREFIR % % & -[F

import clrc
clr.AddReferenceByPartialName ("DHI. Solucions.JobManager. JobRunner™)
5 from DHI.S5olutions.JobManager.JobRunner import *

7 from System.Text import StringBuilder
from System.I0 import StcringWriter
clr.AddReference ("System.Xml")
from System.Xm]l import XmlDocument, Formatting, XmlTextWriter

from Fublishing import SendMail

mail user = r'nes me@gmail ,.com’
mail pwd = r'password .I

Hinh 3.46 P xem lai tap lénh dé ghi nhat ky 16i khi phai thiét 1ap tai khoan email

3.6 BAO TRI

Céc quy trinh bao tri khac nhau duoc thwe hién dé ddm bao tinh trang hoat dong ctia hé théng
“NAWAP/I”. Chung bao gém bao tri co' s& dir liéu va dwoc trinh bay trong phan tiép theo.
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DA

3.6.1 Bao tri co s& dir liéu

Cong viéc nay dam bao co s& di¥ liéu dwoc duy tri.

% 03_Maintenance” -4 b X
‘HO™@™ ¥ X
=% 03_Maintenance

-5 | Properties

—g2| lemGroup

- % Rundll

-

& Simulations

Initial Conditions

Changelogs
FilesOnlisk
SandErrorLog

[#}

&

Le L= L+® L+ L+

L&

Hinh 3.47 Coéng viéc bao trico s& div liéu

Budc du tién sé& ddm bao nhat ky cdng viéc cii dwgc don sach.

T a WAt

o 3
+& Manageloblogs - 01a_ERAS
+& ManageJoblogs - 01b_GFS
+& ManageJoblogs - 01c_CFS
+g ManageJoblogs - 02a_RunModel_GFS
+¢ ManageJoblogs - 02b_RunModel_CFS
+4& ManageJoblogs - 03_Maintenance
+4¢ ManageJoblogs - 04_DatabaseBackup
+4¢ ManageJoblogs - 05_MakeDailyReport

Hinh 3.48 Muc tiéu quan ly nhat ky céng viéc

Budc tiép theo sé dam bdo cac mé phdng cii dwoc don sach.

-+ EREER
g ManageSimulations - GFS With DA
t e ManageSimulztions - CFS With DA
+5 ManageSimulations - GFS No DA
4 ManageSimulations - CFS Mo DA

i T W P o [ -

Hinh 3.49 Muc tiéu quan ly cac mé phéng cii
Budc tiép theo sé dam bao cac diéu kién ban dau cii dwoc lam sach.

i s RunScript - Manage Initial Conditions Baseline With DA
.,;* RunScript - Manage Initial Conditions Baseline Mo DA

Hinh 3.50  Muc tiéu quan ly cac diéu kién ban dau cii

Buwdc tiép theo sé dam bao nhat ky thay ddi cii dwoc don sach.

Budc tiép theo s& dam bao cac tép sao lwu co s& di liéu ci dwoc don sach trén dia.

= & Changelogs
-+ RunScript -WipeChangelogs

Hinh 3.51  Muc tiéu quan ly nhat ky thay déi cii
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B & 15

‘+g RunScript - Delete DatabaseBackups

Hinh 3.52 Muc tiéu quan ly sao lwu co s& dir liéu cii

3.6.2 Sao lwu co s& div liéu

Phan cong viéc nay sé don dep co s& dir liéu (chan khéng) va tao ban sao lwu.

SN o4 DotabaseBickun
= JJ Properties
¢ DatabaseBackup_Folder
DBE_MName
DE_User
DB_Password
- @ DB_Port
« @ DB_host
temiEroup
Run&ll

L U U

&

& Vacuum

+}- & LatabaseBackup
%, SendErrorLog

Hinh 3.53 Coéng viéc don dep va sao lwu co s& div liéu

Viéc hat bui va sao lvu dwoc thwe hién béng cac tap tin batch chay trén dia. Cac tép b6 nay
dwoc lwu trir trong trinh quan ly tai liéu va dwgc xuét trén mot thw muc tam thoi trwede khi thue
thi.
—n—-'rm'r:irrmm-e
B~ viaintenance)

. .‘- DatabaseBackup
% backup.bat

- acuum

% vacuum.bat

Hinh 3.54 Vi tri ca DB Vacuum va sao Iwu trong trinh quan ly tai liéu

CAc tép bo duoc thiét ké dé co thé siv dung cac tham sb:
- Co s& dir liéuBackup_Folder
- TéenDB_
- DB_Nguwoi dung
- DB_Matkhau
- Cbéng DB_
- DB_host

Néu b4t ky tham sb nao khac véi gia tri dw phong (Bang 3.1), thi tham sé dé can dwoc dat.

Bang 3.1 Gia tri dw phong cho cac tham sé sao lwu co sé& div liéu
Tham s6 Gia tri dw phéng
Co s& div lieuBackup_Folder D:\H_TB\Sao lwu

Piéu nay phai duoc dat dé

phd hop voi viéc bao tri,
xem phan 3.6

Tén DB_ H_TB_CTCN
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DB_Ngwei dung postgres

DB_Mat khau postgres
Céng DB _ 5432
DB host localhost

Viéc thyce thi tép bé stir dung tat ca cac tham sé can thiét (Hinh 3.55 va Hinh 3.56), trong dé theo
mac dinh (tham sé tréng), gia tri dw phong dwoc st dung.

Categaory M5 Build Task

Description Runs the specified program or command with the specified arguments

DizgplayMName Exec

Mame Exec
v  Mandatory

Command vacuum bat "$(DB_Name)" "${DB_User])” “${DB_Password)" "${DB_FPort)" "${DB_Host)"
v  Dptional

Ignore ExitCode False

Timeout

ToolPath

Working Directory $(TempDir)

- A a— .

Hinh 3.55  Lénh goi tép chan khéng.bat da xuat véi cac tham sé

| Properties
[=
au4l

w  Deacrighion
Dlescriplion P 1hee apecdied progiam irrsae] with Bie apeciied angmens
Dhiaplany Exec:

w  Mandalony

Command backup bat “${Dalabase Backup_Folder)™ “${DE_Mama)™ “${DB_Lser]” “HDB_Paseword)” “${DB_Pon j° “$DBE_Ho= )*
w  Oiplional

lgnare BxitCode Falea

Timeout

ToalPath

Warking Direciony 3 Tesmplllir}

Hinh 3.56  Lénh goi tép backup.bat da xuat v&i cac tham sé
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Appendix A

100.05_25.55_1400
100.05_25.55_1600
100.05_25.55_1800
100.05_25.55_2000
100.05_25.55_2200
100.05_25.55_2400
100.05_25.55_2600
100.15_25.55_1600
100.15_25.55_2000
100.15_25.55_2200
100.15_25.55_2400
100.15_25.55_2600
100.15_25.55_2800
100.25_25.55_2000
100.25_25.55_2200
100.25_25.55_2400
100.25_25.55_2600
100.45_25.55_2200
100.45_25.55_2400
100.45_25.55_2600
100.45_25.55_2800
100.45_25.55_3000
100.55_25.55_1800

Name

% &
o o Umax

18.6
18.6
18.6
18.6
18.6
19.3
19.3
19.3
19.3
19.3
19.3
19.6
19.6
19.6
19.6
19.2
19.2
19.2
19.2
19.2
18.1

Bang dinh nghia tham so

1
1
186
186
186
186
186
193
193
193
193
193
193
196
196
196
196
192
192
192
192
192
181

o o
R R Lmax

o
& caoF

0.45
0.45
0.45
0.45
0.45
0.45
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.48
0.48
0.48
0.48
0.48
0.46

OOOOOOOOOOOOOOOOOOOOOOOCQLOW

CKIF

1482
1482
1482
1482
1482
1482
1482
1235
1235
1235
1235
1235
1235

879

879

879

879
1348
1348
1348
1348
1348
1600

5 5 5 5 CKOFl

el
N NN

17.2
17.2
17.2
17.2
17.2
17.2

27

27

27

27
19.9
19.9
19.9
19.9
19.9
20.6

5 5 5 5 CKOR2

17
17
17
17.2
17.2
17.2
17.2
17.2
17.2
27
27
27
27
19.9
19.9
19.9
19.9
19.9
20.6

CKBF

1186
1186
1186
1186
1186
1186
1186
988
988
988
988
988
988
703
703
703
703
1079
1079
1079
1079
1079
1335

0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.764
0.764
0.764
0.764
0.764
0.764
0.763
0.763
0.763
0.763
0.746
0.746
0.746
0.746
0.746
0.757

0.428
0.428
0.428
0.428
0.428
0.428
0.428
0.459
0.459
0.459
0.459
0.459
0.459
0.412
0.412
0.412
0.412
0.459
0.459
0.459
0.459
0.459

0.4

0.372
0.372
0.372
0.372
0.372
0.372
0.372
0.341
0.341
0.341
0.341
0.341
0.341
0.388
0.388
0.388
0.388
0.341
0.341
0.341
0.341
0.341

0.4

Cwr

(OB U L B O R I @, IO B O B O B 2 O 2 IO B O BV S RO B O BV B BV B O B B U I V) |

ko

5 5 5 5 SWECoverageMinStorage

N NN N NNNNNMNNRNNNNMNNRNNNDN
(O IV B O B O IO RO B O B O B 2 O 4 B O B O BV O IO B O B Vs B U B |

C)OOOOOOOOOOOOOOOOOOOOOOIm—QOF

Coooooooocooooocooooooooo olnQF

Ini_QBF

0.4
0.4

0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

C)OOOOOOOOOOOOODOOOOOOOOIm—QBFLOW

CooocooOOOOOOOOOCOODOEOOOOo o olnN_SWE

Ini_U_Umax

0000000000000 000000O0 000
Lo nn

x
©
€

-

-

=

0000000000000 000000O0O0O0O0o
Lo nn

w w L.
5 & & partition

w

340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340

100.05
100.05
100.05
100.05
100.05
100.05
100.05
100.15
100.15
100.15
100.15
100.15
100.15
100.25
100.25
100.25
100.25
100.45
100.45
100.45
100.45
100.45
100.55

25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
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Appendix B Dinh nghia lvu viwc ERAS

100.05_25.55
100.05_25.55_1400
100.05_25.55_1600
100.05_25.55_1800
100.05_25.55_2000
100.05_25.55_2200
100.05_25.55_2400
100.05_25.55_2600
100.15_25.55

100.15_25.55_1600
100.15_25.55_2000
100.15_25.55_2200
100.15_25.55_2400
100.15_25.55_2600
100.15_25.55_2800
100.25_25.55

100.25_25.55_2000
100.25_25.55_2200
100.25_25.55_2400
100.25_25.55_2600
100.45_25.55

100.45_25.55_2200
100.45_25.55_2400
100.45_25.55_2600
100.45_25.55_2800
100.45_25.55_3000
100.55_25.55

100.55_25.55_1800
100.55_25.55_2000
100.55_25.55_2200
100.55_25.55_2400
100.55_25.55_2600
102.25_25.55

name

Combined

IS!

FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE

combined catchment

100.05_25.55
100.05_25.55
100.05_25.55
100.05_25.55
100.05_25.55
100.05_25.55
100.05_25.55

100.15_25.55
100.15_25.55
100.15_25.55
100.15_25.55
100.15_25.55
100.15_25.55

100.25_25.55
100.25_25.55
100.25_25.55
100.25_25.55

100.45_25.55
100.45_25.55
100.45_25.55
100.45_25.55
100.45_25.55

100.55_25.55
100.55_25.55
100.55_25.55
100.55_25.55
100.55_25.55

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

parameter template

areakm?2

111.1228
8.125854452
18.20407566

19.7165801
20.35707952
21.11333174
14.20674156
9.399136951

111.1228
6.868006187
14.62345166
28.72215837
25.99810513
17.42467288
17.48640738

111.1228
25.88235232
4485811446
30.72082294
9.661510229

111.1228
22.91135988
29.46297633
28.32859717
22.08565696
8.334210376

111.1228

11.6833279
43.16812184
32.71949082
17.10056502
6.451296084

111.1228

elevation

max. snow depth

2000

el = = il
B B B max. swe retention

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

min. full cover storage

NN
o o O
o O o

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

D—ID—‘HHD—\HD—IHHI—\D—!D—ID—\HI—\HD—ID—\HD—\D—\D—ID—\HHD—\HD—‘D—\HD—\D—IHradIatIOncoeff

L
=N
8 8 o precip_corr

-5.93
0.07
6.07

12.07
18.07

-22.75
-10.75
-4.75
1.25
7.25
13.25

-7.34
-1.34

4.66
10.66

-10.01
-4.01
1.99
7.99
13.99

-10.11
-4.11
1.89
7.89
13.89

D—lI—'l—‘HHD—‘l—ll—‘HHD—‘I—lI—‘l—‘HD—‘I—ll—‘l—‘HD—‘D—ll—'l—‘HD—‘D—ll—'l—‘HD—‘D—ll—'evap—corr—faCtor

=N
W
8 8 o temp_wet_corr

0.79
-0.01
-0.81
-1.61
-2.41

3.03
1.43
0.63
-0.17
-0.97
-1.77

0.98
0.18
-0.62
-1.42

1.33
0.53
-0.27
-1.07
-1.87

1.35
0.55
-0.25
-1.05
-1.85
0

o temp_dry_corr

CoocooOOOOOOOOOOOOOOOOOOOOOOOOOOO O o Nidof

CoOocooOO0OOOOOOOOOOOOOO0OOOOO0OOOO O o oin_dif

Coococooooocoo0o0O0OO0OOOOO0O0OOOOO0O0O0OO OO o liniabf

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOInI—qbﬂow

0000000000000 00O0O0O0O0OO0OO0OO0OO0OO0OO0O0O0O0O OO o o N_swe

OO0 0000000000000 00OO0OO0O0OO0OO0OO0OO0O0O0O0O0 OO o o o N.uumax

Cococoooo0OcO0OOOOOOOOOOO0OOOOO0O0OOO OO o nilImx

..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
..//..//Timeseries//evaporation_priestly_taylor_hindcast//340.dfs2
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Appendix C Tép dinh nghia lvu

HYBAS_ID

4121505180
4121506150
4121506950
4121507590
4120935620
4121506160
4120935630
4120937970
4120935940
4120935930
4120937700
4121509770
4121510190
4120942000
4120942230
4121511760
4121512700
4121513250
4121514070
4121514080
4121514840
4120954210
4120954320
4121517010
4121518100
4120961230
4120961310
4120965850
4120965990
4121521950
4120967260

MAIN_BAS

4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000
4120015000

NEXT_DOWN

4121506150
4121506950
4121507590
4120935620
4120937970
4120935630
4120937970
4121509770
4120937700
4120937700
4121509770
4121510190
4120942000
4121511760
4121511760
4121512700
4121513250
4121514070
4121514080
4121514840
4120954210
4121517010
4121517010
4121518100
4120961230
4120965850
4120965850
4121521950
4121521950
4120967260
4121522850

DIST_MAIN

1197.6

SUB_AREA

148.9

c

£

1702.972412
1483.457642
1329.067871
1277.071655
1252.164063
1470.986572
1252.164063
1189.594971
1326.486938
1326.486938
1189.594971
1166.838623

1153.10144
1140.269165
1137.607666
1121.734009
1114.397827
1108.160767
1098.971191
1085.626099
1078.595337
1066.632446
1066.632446
1058.404419
1019.849487
1000.264954
1000.264954
954.6912842
954.6912842
938.4224854
932.1247559

2 5 7 manning

PR RPRPRPRRPRRPRRRRRERRRERERERRRR B B B B B B B B
Louuuuouuououuououuouoo oo oooooooooooan
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3 G PFAF

436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436
436

UP_AREA

I
IS
o
©

PFAF_ID

436890090500.0
436890090400.0
436890090300.0
436890090200.0
436890090100.0
436890080200.0
436890080100.0
436890079000.0
436890078300.0
436890078200.0
436890078100.0
436890077300.0
436890077200.0
436890077100.0
436890076000.0
436890075700.0
436890075600.0
436890075500.0
436890075400.0
436890075300.0
436890075200.0
436890075100.0
436890074000.0
436890073330.0
436890073320.0
436890073310.0
436890073200.0
436890073100.0
436890072000.0
436890071200.0
436890071100.0

vwc cho Pinh tuyén

COCo0COO0OO0OOOCOO0OO0OOOOOOOOOOOCOOOOOOOO o o LakeArea

CCOO0OO0OO0O00O0O0O0OOOO0OO0O0O0O0OOOOOOOOOOO O o o LakeAreaPlastic

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCK—Lake

Coocoocoococooocoocooocoocooooooooo0oo oo oKLlaketal

PR RRRRRRRRRRRRERRRRARRRRARRBR R Q[ B factord

5666665
8 8 8 8 g factor100

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

COCOOODODOOOOOOOOOO0OO0OO0OOOO0OOOO OO o o Lakelollection

=
‘S
©
a
©
&
c
k]
g
9
©
[s]
2
5
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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Appendix D Trong

HYBAS_ID
4120064610
4120064610
4120064610
4120064610
4120064610
4120064610
4120066510
4120066510

4120066510

GRID_ID
104.35_23.65
104.25_23.55
104.35_23.55
104.45_23.55
104.25_23.45
104.35_23.45
104.05_23.75
104.15_23.75

104.25_23.75

REDUCTION

0.015031528

0.317930274

0.893709511

0.135182951

0.062538293

0.687921218

0.010036479

0.411495636

0.233348135

TILE

340

340

340

340

340

340

340

340

340

436

436

436

436

436

436

436

436

o
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cung cua cac nut lvu vyc

Cac nut han

DA

Appendix E Tdéng quan vé nut dudi cung va trén

Ci 436890033100

C10 436870700000 436870905320

Ci1 436860050300

Ci12 436843071000

C13 436843055300 436843071000

Ci4 436843055200

C15 436843010100 436843055300,436843055200

C16 436842010000

C17 436822035500

C18 436829010500

C19 436829010300 436829010500

c2 436890032000

C20 436828003600

Cc21 436824910330

C22 436824630200

C23 436860033000 436860050300

C24 436860032100

C25 436870300100 436870700000

C26 436870201000

c27 436870100100 436870300100,436870201000

C28 436860011100 436860033000,436860032100
436829010300,436828003600,436829000100,436829000200,

C29 436827009000
436829000600,436829000300,436829000500,436829000400

C3 436890031500 436890033100,436890032000

C30 436824610000 436824630200
436824910330,436824610000,436824900200,436824900400,

C31 436824507120
436824900100,436824900300,436824900500,436824900600

C32 436823000300 436827009000,436824507120,436824000000

C33 436822031500 436822035500

C4 436890010300 436890031500

C5 436880010100 436880052000,436880021000

Cé6 436880021000

c7 436880052000

Cs8 436870909000 436890010300,436880010100

C9 436870905320 436870909000
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Appendix F PFAF_ID ngwoc dong

436890033100

436890050300
436890073310
436890033100
436890033200
436890033300
436890040100
436890050100
436890050200
436890040200
436890050400
436890071100
436890060100
436890060200
436890060300
436890071200
436890072000
436890073100
436890073200
436890073320
436890073330
436890074000
436890075100
436890075200
436890075300
436890075400
436890075500
436890075600
436890075700
436890077100
436890076000
436890077200

436870700000

436890027400
436890050300
436870700000
436870901000
436870801000
436870902100
436870903000
436870802000
436870803000
436870902300
436870902200
436870905100
436870904000
436870804100
436870805100
436870905310
436870905200
436870804200
436870805200
436870905320
436870905330
436870805300
436870804300
436870805400
436870907000
436870906100
436870909000
436870908000
436870906200
436870906310
436870906320

436860050300

436860060100
436860050300
436860070100
436860070300
436860070200
436860060200
436860070500
436860070400
436860060300
436860060400
436860091000
436860080100
436860092000
436860060500
436860080200
436860093000
436860094000
436860095000
436860096000
436860097000
436860098000

436843071000

436846100100
436846901000
436846403000
436847001100
436847005000
436843075000
436843071000
436843073000
436843072000
436843074000
436843076000
436843090100
436843080100
436843080200
436843080300
436843090300
436843090200
436844010000
436845011000
436845013000
436845012000
436844020100
436844031100
436845015000
436845014000
436845016000
436845017000
436844031200
436844020200
436844031300
436845020100

436843055300

436846100100
436846901000
436846403000
436847001100
436847005000
436843075000
436843055300
436843055500
436843055400
436843056000
436843057100
436843057200
436843057310
436843057331
436843057320
436843057332
436843057500
436843057400
436843057700
436843057600
436843057900
436843057800
436843059000
436843058100
436843071000
436843060100
436843060300
436843060200
436843073000
436843072000
436843058200

436843055200
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436843010100

436846100100
436846901000
436846403000
436847001100
436847005000
436843053100
436843010100
436843010200
436843010300
436843075000
436843030100
436843020100
436843030200
436843020300
436843030300
436843020200
436843051100
436843040100
436843051200
436843051300
436843040200
436843052100
436843053310
436843053200
436843052200
436843053320
436843053500
436843053400
436843055100
436843054000
436843055300

436842010000

436842030300
436842010000
436842030100
436842020100
436842030200
436842020200
436842020300
436842050100
436842040100
436842050200
436842040200
436842070110
436842061000
436842062000
436842070120
436842070130
436842070140
436842063000
436842064000
436842070200
436842070300
436842065000
436842066000
436842090100
436842080100
436842067000
436842080200
436842080300
436842090200
436842090300
436842000000

436822035500

436822035500
436822050000
436822041000
436822070100
436822060100
436822043100
436822042100
436822070200
436822043200
436822060200
436822070300
436822042200
436822042300
436822043300
436822060300
436822090100
436822080100
436822043400
436822080200
436822090200
436822090300

436829010500

436829070000
436829050000
436829090020
436829010500
436829031100
436829020100
436829031200
436829020200
436829031300
436829031400
436829020300
436829031500
436829020400
436829033000
436829032000
436829020500
436829035000
436829034000
436829050100
436829040000
436829050200
436829050300
436829060100
436829070100
436829070200
436829070300
436829060200
436829080110
436829091000
436829080120
436829080130

436829010300

436829070000
436829050000
436829090020
436829010300
436829010400
436829010500
436829031100
436829020100
436829031200
436829020200
436829031300
436829031400
436829020300
436829031500
436829020400
436829033000
436829032000
436829020500
436829035000
436829034000
436829050100
436829040000
436829050200
436829050300
436829060100
436829070100
436829070200
436829070300
436829060200
436829080110
436829091000

436890032000

436890032000

436828003600

436828003600
436828005000
436828004000
436828007000
436828006100
436828009100
436828008000
436828006200
436828006300
436828009200
436828009300

93

436824910330

436824980100
436824910330
436824920000
436824931000
436824933100
436824932000
436824933200
436824935000
436824934000
436824950000
436824940000
436824960000
436824970000
436824991000
436824980310
436824980200
436824992000
436824993000
436824980320
436824994000
436824995100
436824995200
436824995300



