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Welcome



-> Agenda

(1) Background
(2 Model setup

(® Model runs

(@ Model result processing

(®) Input data generation




Automation tools

I Python scripting

I EXxcel spreadsheet M"(E P pgthon

|
|

I Batch file

I DHI tools
|

|

|

T Visual Basics
I ArcPy

Windows Batch File

R QArcGIS“

I ArcGIS Model Builder \N{;:




L~

GHD,

—

Background i
Avon Model

DHI Mike Flood Coupling Model

U Mike 117 1D River and Drains | A
U Mike Urban 1 1D Pipe Network oo | | h:;tﬁiw P
i Mike 211 2D Flexible Mesh . -' | ‘ A

Model Extent ;
B Hydraulic "} _ - ’

Hydrological Halswe" \
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Background 1
Model Scenarios

o o To To o

Climate change rainfall increases
Sea level and groundwater rises
Future development

Ground level changes due to future

EQ

Different ARIs and storm durations

200+

Model Runs
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Challenge

A Repetition
A Time required
A Human errors
A High cost

Raw Data

\
Input Data
\

Model

Setup
\

Model Run

\

Result
Process
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Automation
Process

A Im
A Im
A Im
A Im

prove productivity
prove efficiency
prove quality

prove consistency

x

MIKE '@ python

Windows Batch File

'
./‘ . ¢
\

f

for Applications

QArcGIS




Automation Tools - Model
Setups

I Python scripting

I Excel spreadsheet
I Batch file

I DHI tools
|
|
|

" Visual Basics

- ArcPy = .
-

" ArcGIS Model Builder s W ArcGIS

Windows Batch File




Model
Setup

® U106d_Avon_2150P_2p4SLR_DZAEP_18hr_CC45p8_down.m21fm - Modified

MIKE 21 Flow Model FM . .
 Domain -Hlmn - Evaporation

o Time
o Module Selection Precipitation | Spedified predipitation w
= o Hydrodynamic Module
« Solution Technique
o Depth Format Varying in time and domain w
« Flood and Dry
# Density
«f Eddy Viscosity
« Bed Fesistance
o Coriolis Forcing
+- o Wind Forcing Soft start interval 0 |[sed]
o lce Coverage
« Tidal Patential
& Precipttation - Evaporation Evaporation | No evaporation h
o Infitration
« Wave Radiation
« Sources
o Structures
# Inttial Condtions
- o Boundary Conditions
o Tide
# Land boundary
# Decoupling
& Outputs

Itemn: rainfall View ...

F

+

F

= ldentify
Variables

&

Data file and item ¥:112506449 MH\WAYOMY01Data M2 1NC_BMDAD_rain’ Select...
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Excel Spreadsheet - Database

A Populate and store model setups information
A Assign input files with consistent naming convention
A Easy to view and QA

] EM
M21_rain

L

MZ1_precipitation M2 _infiltration

owr TOBEFR
 TOAEF
MAEP

EPYFair_
EPFair_
EFPYRair_
EPYRain

&
&
&
&
&
a
&
&
a
&
&

LFA_
LR_0:
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Touched = 1

t;pE_UF_E na
[PRECIPITATION]
Touched = 1

type = 1
format = 3

| [
constant_value
file_name = |..\..\M21\C_BND\@®_rain‘\@2AEP\Rain_@2AEP_36hr_ 2108 2p8deg_5th_(C12pl_Flat.dfs2|
- item_number

item _name = ‘rainfall’

type_of soft_start = 2

soft_time_interval = @

reference value = @

type_of time_interpolation = 1
EndSect PRECIPITATION

[EVAPORATION]

A Can be open, read and write
in text editors

-

. ;z;Zi;n;_jalue =
A Stored in computer memory el ]
. . item_name = '°
In a plain text format
soft_time_interval
reference_value = @
type_of time_interpolation = 1
EndSect // EVAPORATION

EndSect // PRECIPITATION_EVAPORATION
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| V106_12506449_Avon_Gor2018_RORB_Local_X_Drive.py X

M O d e I S et l I I | a2 1M file generator loop
' Feddadddoddadd g dd g dd ot
H for aa in range(8, numberofrun 1):
print "Check M21 existence™,aa
n @

I"I I"I :EE (::: i FEgpddddddd g dddd gt
t O r I t #HHHHcreate folderdHHHHHH
#iHcreate M21FMEHHEEHEEHHHHHH create M21FMiHHEHHEHEHEHHIcreate M21FMEHEHHEHHHHHHH create M21FMEHEHHHEHE

FEswdddddd ettt dd ettt d
newpath r'X:\12506449 MH\AVON\B2Setup\{\{}\{}\M21".format(data_dict['Model Scenario’][aa],data_dict['Total AEP

if net os.path.exists(newpath):
os.makedirs(newpath)

A Readlng flIeS ﬂ::m "Creating M21 setup”

print newpath,™ EXIST"

A ertlng flIeS raise SystemExit("File exist™)

resultspath r'X:\12586449 MHV\AVON\@3Res1t\{\{\{}\M21".format(data_dict['Model Scenario’][aa],data_dict[ 'Total
if not os.path.exists(resultspath):

A Creatlng f||es o< .makedirs(resultspath)

newM21FM open(newpath "\\" data_dict["M21:M21FM file name"][aa],"w")

EH if data_dict['Stopbank®][aa] "up":
if data_dict['Future_EQ'][aa] " FutEQ™:
M21FM_template open(M21FM_path "\\" M21FM_FutEQ template_up,"r")
else:
= M21FM_template open(M21FM_path "\\" M21FM_template_up,"r")
B elif data_dict['Stopbank'][aa] "down™:
if data_dict['Future_EQ'][aa] " FutEQ™:
M21FM_template open(M21FM_path "\\" M21FM_FutEQ template_down,"r")
else:

= M21FM_template open(M21FM_path "\\" M21FM_template_down,"r")
l, M21FM template seek(@)

T -
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Model Setup i Python Script

4 I
<
Read database | » > —
4
\ _ J

Reading each line —
M21, M11, MU, MFLOOD

x200 model scenarios
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Model
Setup

Model Setup i Python Script

4 I

Read database

_>_

\ ©

4
- )
‘\.

Reading each line —
M21, M11, MU, MFLOOD

x200 model scenarios
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Model Setup i Python Script

4 I
<
Read database | » >— —
4
\ _ J

Reading each line —
M21, M11, MU, MFLOOD

x200 model scenarios
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Model Setup i Python Script

4 I
<
Read database | » > —
|
\ _ J

Reading each line —
M21, M11, MU, MFLOOD

x200 model scenarios
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GHD
Model Setup i Python Script

——€lp

®

4 I
p

Read database | » - )
« =

N\ _ J

Reading each line —
M21, M11, MU, MFLOOD

x200 model scenarios




V105a_Avon_2100_1p06SLR_D2AEP_36hr_CC12p1_up_BASECASE.m21fm - Notepad

File Edit Format Wiew Help
[PRECIPITATION_ EVAPORATION]
Touched = 1
type of precipitation =
type _of evaporation = @
[PRECIPITATION]
Touched = 1
type = 1
format = 3
constant_wvalue = @
file name = |..\..\M21\C_BND\® rain\@2AEP\Rain B@2AEP 36hr 2188 2p8deg 5th CC12pl Flat.dfs2
item number = 1
item name = 'rainfall’
tvoe of soft start = 2
*W106d_Aven_2150_1p835LR_00p3AEP_18hr_CC43p2_down.ma1fm - Notepad

1

File Edit Format View Help
[PRECIPITATION_ EVAPORATION]
Touched = 1
type of precipitation =
type of ewvaporation = @
[PRECIPITATION]
Touched = 1 . . 0
type - 1 Replaced with assigned input
format = 3
constant_wvalue = @
file name = |..\..\..\..\..\@1Data\M214C BND\P rain\@BpSAEP\Rain 2158 BBpSAEP 18hr 4pbdeg CCASp2 Flat.dfs2

1

line

XZUU model scenarios
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Model Setup i Python Script

4 I

Read database

- J

Reading each line —

M21, M11, MU, MFLOQOD

x200 model scenarios



G H | V105a_Avon_2100_1p06SLR_D2AEP_36hr_CC12p1_up_BASECASE.m21fm - Notepad
File

M

L

“W106d_Avon_2150_1p885LR_00p3AEP_18hr_CC45p2_down.m21fm - Motepad

File Edit Format Wiew Help

Copied lines without changes _

..\..\..\@1Data\M2Z\C_BND\@_rain\@@p5SAEP\Rain_215@ @OpSAEP_18hr_4p6deg CCA5p2 Flat.dfs2| ||ne
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Model Setup i Python Script

4 I

Read database |

- J

x200 model scenarios

M21, M11, MU, MFLOQOD

Model
Setup

Readlng each line —
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Model Setup i Python Script

4 I
<
Read database | » > —
4
\ _ J

@ Reading each line —
M21, M11, MU, MFLOOD

x200 model scenarios
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Model Setup i Python Script

4 I
<
Read database | » > —
4
\ _ J

Reading each line —
M21, M11, MU, MFLOOD

X200 model scenarios
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V106_12506449_Avon_Gor2018_RORB_Local_X_Drive.py X

B S L S i s

L Fesddadd o dadd )
HEHHHHEREHHM21FM file generator loop ‘ — I o~
e e _ J |L ‘ ] ;‘ ) | “
H for aa in range(8, numberofrun 1): " = ./

print "Check M21 existence™,aa
n @

[ ]
FEgpddddddd g dddd gt
#HHHHcreate folderdHHHHHH
#iHcreate M21FMEHHEEHEEHHHHHH create M21FMiHHEHHEHEHEHHIcreate M21FMEHEHHEHHHHHHH create M21FMEHEHHHEHE

FEswdddddd ettt dd ettt d
newpath r'X:\12506449 MH\AVON\B2Setup\{\{}\{}\M21".format(data_dict['Model Scenario’][aa],data_dict['Total AEP

if net os.path.exists(newpath):
os.makedirs(newpath)

A Setup the model setups jprint “Creating W21 setup”

print newpath,™ EXIST"

fiIeS in a Short ti me raise SystemExit("File exist™)

resultspath r'X:\12586449 MHV\AVON\@3Res1t\{\{\{}\M21".format(data_dict['Model Scenario’][aa],data_dict[ 'Total
if not os.path.exists(resultspath):

A Automated proceSS can B e e o

newM21FM open(newpath "\\" data_dict["M21:M21FM file name"][aa],"w")

reduce the risk of human B i dots, Steel Seoppank-Laa] | eupes

if data_dict['Future_EQ'][aa] " FutEQ™:
M21FM_template open(M21FM_path "\\" M21FM_FutEQ template_up,"r")

errors else:

= M21FM_template open(M21FM_path "\\" M21FM_template_up,"r")

B elif data_dict['Stopbank'][aa] "down™:
if data_dict['Future_EQ'][aa] " FutEQ™:
M21FM_template open(M21FM_path "\\" M21FM_FutEQ template_down,"r")
else:

= M21FM_template open(M21FM_path "\\" M21FM_template_down,"r")
L M21FM_template.secsk()

T -




Automation Tools - Model

Runs & Model Runs Status

Check 2\
MIKE '@ python

I Python scripting

|

I Batch file

I DHI tools
|

|

|

" Excel spreadsheet
" Visual Basics

- ArcPy

Windows Batch File

R QArcGIS“

" ArcGIS Model Builder \N{;:
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Model
Computations 1
Batch File

A Text file with .bat extension
A Load programs

A Run multiple processes

A Perform repetitive tasks

A Multiple commands and run
them in sequence

File Edit Form

REM specify 3

set PATH=XPATH%;C:\Program Files (x86)\DHI\2816%bin\x64
set subdomains=2rem start /w MzlLaunch.exe

start /w Mzlaunch.exe "X:\12586449 MH\AVON\B25etup’2158P\61
start /w Mzlaunch.exe "X:3\12586449 MH\AVONYB25etup’2158P\61
start /w Mzlaunch.exe "X:3\12586449 MH\AVON\B25etup’2158P\8.

start /w Mzlaunch.exe "X:3\12586449 MH\AVONYB25etup’2158P\1bmor

P-BLJSE

Model Run

W LTI LRl
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Create text file
with .bat

~

Model Run

Model Computations 1T Batch File
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@ Model Run
] -

Model Computations 1T Batch File

g N\
Create text file
N ] . ] . ] .
\_ Y,

®




Model Run

I

Model Computations i Batch File

4 I 4 I

Uses Excel

Create text file Spreadsheet to
with .bat > populate -

commands

Batch_ Pun_Command

start hw MzLaunch. ex

stark fw Mzl aunc

3 =l aunc ' UGN MHWGYOMNIDZS .I:IF"|I:II:IF-EF'.EF'H".-"II:IEE.:I_I_II_I|:-_-HEF' ’ " A
Lau S04 4 ) MHW TR 2120P00pSAEPYI0Ed_00pSAER_OSE n'nf'IFLI:II:IEIH'""II:IEI-:I it 0P 2

zLaunch. exe "R TENE LA MHWYOMN2 Setupi2 1S0P00pSAEPYI06d_00pSAER_18kr_downMFLOOOWI06d_Avan_215 IIF'_'._F-




Model Run

I

Model Computations i Batch File

4 I 4 I

Uses Excel
Create text file Spreadsheet to
with .bat populate

commands

*Batch_2GPU_2310_1.bat - Notepad

File Edit Format View Help
set PATH=RKPATH%;C:\Progr

6d_Avon_2150P_2pASLR_B2AEP_09hr_CC53p@_down.couple” -gpu 2 -x

-gpu 2
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Model Run

Model Computations i Batch File

Create text file
with .bat

*Batch_2GPU_2310_1.bat - Notepad

File Edit Format View

set PATH=%PATH%;C:\Program Files (x86)\

hﬂt Jfw MzLaunch.exe "X:\12506449 F

'l'u Mz

'I.J MZ

s D
Uses Excel
Spreadsheet to
populate
commands
& .

J\DHI2816%bin'\x64

\AVON\B2Setup2150P\B2AEP\V186d_B2AEP_B9hr_down\MFLOOD\V106d_Avon_2158P 2pASLR_B2AEP_89hr CC5
MzLaunch.exe "X:\12506449 MH\AVON\@25etup\2150PY\18AEP\V186d 10AEP 18hr down‘MFLOOD\V186d Avon 2156P 2pASLR_1BAEP 18hr CC44p8 down.couple”

3pB down.couple”

MzLaunch.exe "X:\12506449 MH\AVON\@2Setup\2150P\@2AEP\V106d_B2AEP 18hr down\MFLOOD\V186d Avon 2150P 2pASLR_G2AEP 18hr CC45p8_down.couple”




Model Run

ulel

Insert  Format Debug

MO d el RU n Statu S _. , — EMicrosoft- 1
Check i Visual e o
Basic

Normally used in excel to write

macros

Can be used to automate a
series of manual operations




Model Run
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Model Run Status Check 1T Visual Basic

x200 model scenarios

( )

If not exist | »

_

Check for
Mike Flood
log existence |

4

»

If exist

Setup and Result filenames Bun_Status Comp_Date_Time Comp_Duration Comp_Details

Run Check

ABMNORMAL . [14/04, 122 2:2 Abnormal completion; An error occurred during the River model calculation.

C36p8_down ABMORMALCOMP. 10/04/2020 12:16 0:56 Abnormal run completion; An error occurred during the Urban model calculation.;

DOME 14 7 ;09 Mormal run completion; ;
LOG NOT FOUND
LOG FOUMD




Model Run

L —~
GHD,
Model Run Status Check 1T Visual Basic

X200 model scenarios

Check for L If not exist -
Mike Flood )

)
J

4

|

J

»

log existence
199 J If exist

Bun_Status Comp_Date_Time Comp_Duration Comp_Details

Run Check

Setup and Result filenames

Abnormal completion; An error occurred during the River model calculation.

C3op8 down Abnormal run completion; An error occurred during the Urban model calculation.;

DOME 13 156 :09 Mormal run completion; ;
LOG NOT FOUND
LOG FOUND




Model Run

L —~
GHD,
Model Run Status Check 1T Visual Basic

x200 model scenarios

( )

" Check for ) If not exist

Mike Flood
log existence |

4

»

If exist

Setup and Result filenames Run_Status Comp _Date Time Comp_Duration Comp_Details

Run Check

ABNORMAL COMP. | 14/04, 2:2 Abnormal completion; An error occurred during the River model cal

Abnormal run completion; An error occurred during the Urban model calculation.;

Normal run completio -
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Model Run

~—
Model Run Status Check 1T Visual Basic

A ldentify the model run progress in one click.

A Give us the opportunity to investigate model failures earlier and make model
stability adjustments before the batch is completed.

] BB A
Comp
Dh==— Comp_Details

L

Setup and Result filenames FDmP_DEItE_T

aki
DOMNE
0E_Avor_: i L DOMNE
B_Awor_: _daow DOME
Hyan i L OB s e : Bbrormal o
. Abrormal o f ver model calculati
DOMNE
DOMNE

Avon 205 g LEP ; ] DOMNE
B2 il f ai_CCTpT_de DOME
_Awon S AEMORMAL C . E Abrormal run
i Awor_: ] =t ar_ AEMORMAL COMP. it . : Abrormal run

m M

OorE
OSoME




Automation Tools - Result
Post Process Process

I Python scripting

I Excel spreadsheet M"(E P pgthon

|
|

I Batch file

I DHI tools
|

|

|

T Visual Basics
I ArcPy

Windows Batch File

R QArcGIS“

I ArcGIS Model Builder \N{;{
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Process

Result Post Process i1 Max of Max & Critical

Durations

Individual

Max Depth Results

r

Model Scenario
1

5 x Storm

10 ARIs Durations
5 x Storm

50 ARIs Durations
5 x Storm

200 ARIs Durations

A 1 x Max of Max

B 1 x Max of Max

Collated Results

1 x Critical
Duration

1 x Critical
Duration

1 x Critical

1 x Max of Max Duration
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Result
Process

Result Post Process i1 Max of Max & Critical

Durations

Max Depth Results

Individual

10 ARIs

-

5 x Storm
Durations

Model Scenario
1

50 ARIs

5 x Storm
Durations

200 ARIs

5 x Storm
Durations

e.g. max(3hrs),

max( 6hrs),

__

. 1 x Max of Max

Collated Results

1 x Critical

1 x Max of Max Duration

1 x Critical
Duration

1 x Critical

1 x Max of Max Duration
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Result
Process

Result Post Process i1 Max of Max & Critical

Durations

Individual
Max Depth Results

10 ARIs

5 x Storm
Durations

Model Scenario
1

50 ARIs

5 x Storm
Durations

200 ARIs

5 x Storm
Durations

e.g.

MAX(max(3hrs),max(6hrs)
, max( 9hr s)

Collated Results

1 x Max of Max

1 x Max of Max

1 x Max of Max

1 x Critical
Duration

1 x Critical
Duration

1 x Critical
Duration




Result
Process

MAX OF MAX FLOOD
DEPTH RESULT

i

CRITICAL DURATION A
RESULT




