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Agenda

Background

Model setup

Model runs

Model result processing

Input data generation



ïPython scripting

ïExcel spreadsheet

ïBatch file

ïDHI tools

ïVisual Basics

ïArcPy

ïArcGIS Model Builder

Automation tools
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Windows Batch File



Background ï
Avon Model

DHI Mike Flood Coupling Model

üMike 11 ï1D River and Drains

üMike Urban ï1D Pipe Network

üMike 21 ï2D Flexible Mesh



Background ï
Model Scenarios
Å Climate change rainfall increases

Å Sea level and groundwater rises

Å Future development

Å Ground level changes due to future 

EQ

Å Different ARIs and storm durations 200+ 
Model Runs 



Challenge
ÅRepetition

ÅTime required

ÅHuman errors

ÅHigh cost
times

x200

Raw Data

Input Data

Model 
Setup

Model Run

Result 
Process



Automation 
Process
ÅImprove productivity

ÅImprove efficiency

ÅImprove quality 

ÅImprove consistency

Windows Batch File



ïPython scripting

ïExcel spreadsheet

ïBatch file

ïDHI tools

ïVisual Basics

ïArcPy

ïArcGIS Model Builder

Automation Tools - Model 
Setups

l   GHD[Footer text]

Windows Batch File

Model 
Setup



Identify 

Variables

Model 
Setup



Excel Spreadsheet - Database
ÅPopulate and store model setups information

ÅAssign input files with consistent naming convention 

ÅEasy to view and QA

Model 
Setup



How do the model 
setups store 
information?

ÅCan be open, read and write 

in text editors 

ÅStored in computer memory 

in a plain text format

Model 
Setup



Model Setup ï
Python Script

ÅReading files

ÅWriting files

ÅCreating files

Model 
Setup



Model Setup ïPython Script

Read database
Create new 

empty model 
setup file

Open and read 
base case 

model

Write model 
setup files

(Replace with 
specified input)

Write model 
setup files 

(no changes 
require)

M21, M11, MU, MFLOOD

Reading each line

x200 model scenarios

Model 
Setup



Model Setup ïPython Script

Read database
Create new 

empty model 
setup file

Open and read 
base case 

model

Write model 
setup files

(Replace with 
specified input)

Write model 
setup files 

(no changes 
require)

M21, M11, MU, MFLOOD

Reading each line

x200 model scenarios

1

Model 
Setup



Model Setup ïPython Script

Read database

Create new 
empty model 

setup file

(Eg. New empty text 
file with .m21fm)

Open and read 
base case 

model

Write model 
setup files

(Replace with 
specified input)

Write model 
setup files 

(no changes 
require)

M21, M11, MU, MFLOOD

Reading each line

x200 model scenarios
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Model 
Setup



Model Setup ïPython Script

Read database
Create new 

empty model 
setup file

Open and read 
base case 

model 

(seeking for specific 
input file section)

Write model 
setup files

(Replace with 
specified input)

Write model 
setup files 

(no changes 
require)

M21, M11, MU, MFLOOD

Reading each line

x200 model scenarios
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Model 
Setup



Model Setup ïPython Script

Read database
Create new 

empty model 
setup file

Open and read 
base case 

model 

Write model 
setup files

(Replace with 
specified input)

Write model 
setup files 

(no changes 
require)

M21, M11, MU, MFLOOD

Reading each line

x200 model scenarios

4

Model 
Setup



Model Setup ïPython Script

Read database Create new file
Seek for 

specific input 
file section

Write model 
setup files

(Replace with 
specified input)

Write model 
setup files 

(no changes 
require)

YES

NO

M21, M11, MU, MFLOOD

Reading each line

x200 model scenarios

Model 
Setup

M21 Base 
case 

New model 
setup file

Replaced with assigned input



Model Setup ïPython Script

Read database
Create new 

empty model 
setup file

Open and read 
base case 

model 

Write model 
setup files

(Replace with 
specified input)

Write model 
setup files 

(no changes 
require)

M21, M11, MU, MFLOOD

Reading each line

x200 model scenarios
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Model 
Setup



Model Setup ïPython Script

Read database Create new file
Seek for 

specific input 
file section

Replace with 
specified input

Write without 
changes

YES

NO

M21, M11, MU, MFLOOD

Reading each line

x200 model scenarios

5

Model 
Setup

M21 Base 
case 

New model 
setup file

Copied lines without changes



Model Setup ïPython Script

Read database
Create new 

empty model 
setup file

Open and read 
base case 

model 

Write model 
setup files

(Replace with 
specified input)

Write model 
setup files 

(no changes 
require)

M21, M11, MU, MFLOOD

Reading each line

x200 model scenarios

6

Model 
Setup



Model Setup ïPython Script

Read database
Create new 

empty model 
setup file

Open and read 
base case 

model 

Write model 
setup files

(Replace with 
specified input)

Write model 
setup files 

(no changes 
require)

M21, M11, MU, MFLOOD

Reading each line

x200 model scenarios

7

Model 
Setup



Model Setup ïPython Script

Read database
Create new 

empty model 
setup file

Open and read 
base case 

model 

Write model 
setup files

(Replace with 
specified input)

Write model 
setup files 

(no changes 
require)

M21, M11, MU, MFLOOD

Reading each line

x200 model scenarios

8

Model 
Setup



Model Setup ï
Python Script

ÅSetup the model setups 

files in a short time

ÅAutomated process can 

reduce the risk of human 

errors

Model 
Setup



ïPython scripting

ïExcel spreadsheet

ïBatch file

ïDHI tools

ïVisual Basics

ïArcPy

ïArcGIS Model Builder

Automation Tools - Model 
Runs & Model Runs Status 
Check

l   GHD[Footer text]

Windows Batch File

Model Run



Model 
Computations ï
Batch File

ÅText file with .bat extension

ÅLoad programs

ÅRun multiple processes

ÅPerform repetitive tasks

ÅMultiple commands and run 

them in sequence 

Windows Batch File

Model Run



Model Computations ïBatch File

Create text file 
with .bat

Uses Excel 
Spreadsheet to 

populate 
commands

Copy the 
commands into 

batch files
Run Batch File

Model Run



Model Computations ïBatch File

Create text file 
with .bat

Uses Excel 
Spreadsheet to 

populate 
commands

Copy the 
commands into 

batch files
Run Batch File

Model Run

1



Model Computations ïBatch File

Create text file 
with .bat

Uses Excel 
Spreadsheet to 

populate 
commands

Copy the 
commands into 

batch files
Run Batch File

Model Run

1 2 3
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Model Computations ïBatch File

Create text file 
with .bat

Uses Excel 
Spreadsheet to 

populate 
commands

Copy the 
commands into 

batch files
Run Batch File

Model Run

3



Model Computations ïBatch File

Create text file 
with .bat

Uses Excel 
Spreadsheet to 

populate 
commands

Copy the 
commands into 

batch files
Run Batch File

Model Run

4



Model Run Status 
Check ïVisual 
Basic
ÅNormally used in excel to write 

macros

ÅCan be used to automate a 

series of manual operations

Model Run



Model Run Status Check ïVisual Basic

Check for 
Mike Flood 

log existence

If not exist
Print 

messages

If exist
Identify model 

run status
Print 

messages

x200 model scenarios

1

Model Run



Model Run Status Check ïVisual Basic

Check for 
Mike Flood 

log existence

If not exist
Print 

messages

If exist
Identify model 

run status
Print 

messages

x200 model scenarios

2

2

Model Run



Model Run Status Check ïVisual Basic

Check for 
Mike Flood 

log existence

If not exist
Print 

messages

If exist
Identify model 

run status
Print 

messages

x200 model scenarios

3

3a

3b

3c

Model Run



Model Run Status Check ïVisual Basic

Model Run

ÅIdentify the model run progress in one click.

ÅGive us the opportunity to investigate model failures earlier and make model 

stability adjustments before the batch is completed.



ïPython scripting

ïExcel spreadsheet

ïBatch file

ïDHI tools

ïVisual Basics

ïArcPy

ïArcGIS Model Builder

Automation Tools - Result 
Post Process

l   GHD[Footer text]

Windows Batch File

Result 
Process



Result Post Process ïMax of Max & Critical 
Durations

Model Scenario 
1

10 ARIs
5 x Storm 
Durations

1 x Max of Max 
1 x Critical 
Duration

50 ARIs
5 x Storm 
Durations

1 x Max of Max 
1 x Critical 
Duration

200 ARIs
5 x Storm 
Durations

1 x Max of Max 
1 x Critical 
Duration

Individual 

Max Depth Results Collated Results

Result 
Process



Result Post Process ïMax of Max & Critical 
Durations

Model Scenario 
1

10 ARIs
5 x Storm 
Durations

1 x Max of Max 
1 x Critical 
Duration

50 ARIs
5 x Storm 
Durations

1 x Max of Max 
1 x Critical 
Duration

200 ARIs
5 x Storm 
Durations

1 x Max of Max 
1 x Critical 
Duration

Individual 

Max Depth Results Collated Results

e.g. max(3hrs), 

max(6hrs), max(9hrs),é

Result 
Process



Result Post Process ïMax of Max & Critical 
Durations

Model Scenario 
1

10 ARIs
5 x Storm 
Durations

1 x Max of Max 
1 x Critical 
Duration

50 ARIs
5 x Storm 
Durations

1 x Max of Max 
1 x Critical 
Duration

200 ARIs
5 x Storm 
Durations

1 x Max of Max 
1 x Critical 
Duration

Individual 

Max Depth Results Collated Results

e.g. 
MAX(max(3hrs),max(6hrs)

,max(9hrs),é)

Result 
Process



Example

MAX OF MAX FLOOD 

DEPTH RESULT

CRITICAL DURATION 

RESULT

Result 
Process


