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Agenda

Background

Model setup

Model runs

Model result processing

Input data generation



– Python scripting

– Excel spreadsheet

– Batch file

– DHI tools

– Visual Basics

– ArcPy

– ArcGIS Model Builder

Automation tools
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Background –
Avon Model

DHI Mike Flood Coupling Model

➢ Mike 11 – 1D River and Drains

➢ Mike Urban – 1D Pipe Network

➢ Mike 21 – 2D Flexible Mesh



Background –
Model Scenarios

• 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 



Challenge
• Repetition

• Time required

• Human errors

• High cost
times

x200

Raw Data

Input Data

Model 
Setup

Model Run

Result 
Process



Automation 
Process

• Improve productivity

• Improve efficiency

• Improve quality 

• Improve consistency

Windows Batch File



– Python scripting

– Excel spreadsheet

– Batch file

– DHI tools

– Visual Basics

– ArcPy

– ArcGIS Model Builder

Automation Tools - Model 
Setups
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Windows Batch File

Model 
Setup



Identify 

Variables

Model 
Setup



Excel Spreadsheet - Database
• Populate and store model setups information

• Assign input files with consistent naming convention 

• Easy to view and QA

Model 
Setup



How do the model 
setups store 
information?

• Can be open, read and write 

in text editors 

• Stored in computer memory 

in a plain text format

Model 
Setup



Model Setup –
Python Script

• Reading files

• Writing files

• Creating files

Model 
Setup



Model Setup – Python 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 – Python 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 – Python 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 – Python 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

3

Model 
Setup



Model Setup – Python 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 – Python 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 – Python 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

5

Model 
Setup



Model Setup – Python 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 – Python 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 – Python 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 – Python 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 –
Python Script

• Setup the model setups 

files in a short time

• Automated process can 

reduce the risk of human 

errors

Model 
Setup



– Python scripting

– Excel spreadsheet

– Batch file

– DHI tools

– Visual Basics

– ArcPy

– ArcGIS Model Builder

Automation Tools - Model 
Runs & Model Runs Status 
Check
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Model 
Computations –
Batch File

• Text file with .bat extension

• Load programs

• Run multiple processes

• Perform repetitive tasks

• Multiple commands and run 

them in sequence 

Windows Batch File

Model Run



Model Computations – Batch 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 – Batch 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 – Batch 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

2



Model Computations – Batch 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 – Batch 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 – Visual 
Basic

• Normally used in excel to write 

macros

• Can be used to automate a 

series of manual operations

Model Run



Model Run Status Check – Visual 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 – Visual 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 – Visual 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 – Visual Basic

Model Run

• Identify the model run progress in one click.

• Give us the opportunity to investigate model failures earlier and make model 

stability adjustments before the batch is completed.



– Python scripting

– Excel spreadsheet

– Batch file

– DHI tools

– Visual Basics

– ArcPy

– ArcGIS Model Builder

Automation Tools - Result 
Post Process
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Result 
Process



Result Post Process – Max 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 – Max 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),…

Result 
Process



Result Post Process – Max 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),…)

Result 
Process



Example

MAX OF MAX FLOOD 

DEPTH RESULT

CRITICAL DURATION 

RESULT

Result 
Process



Automation Tools - Result Post 
Process 

Time Series 
Results 

(3hrs storm)

Max Depth
DHI results 
to shape file

Shape file 
to raster

Max of Max

Critical Duration

Time Series  
Results 

(6hrs storm)

Max Depth
DHI results 
to shape file

Shape file 
to raster

Time Series 
Results  

(36hrs storm)

Max Depth
DHI results  
to shape file

Shape file 
to raster

x200 Individual Results

x50 Collate Results

Result 
Process

DHI tools



Automation Tools - Result Post 
Process 

Time Series 
Results

Max Depth
Dfsu to 

shape file
Shape file 
to raster

Max of Max

Critical Duration

Time Series 
Results

Max Depth
Dfsu to 

shape file
Shape file 
to raster

Time Series 
Results

Max Depth
Dfsu to 

shape file
Shape file 
to raster

x200 Individual Results

X50 Collate Results

Result 
Process



Automation Tools - Result Post 
Process 

Time Series 
Results 

(3hrs storm)

Max Depth
DHI results 
to shape file

Shape file 
to raster

Max of Max

Critical Duration

Time Series  
Results 

(6hrs storm)

Max Depth
DHI results 
to shape file

Shape file 
to raster

Time Series 
Results 

(36hrs storm)

Max Depth
DHI results  
to shape file

Shape file 
to raster

x200 Individual Results

x50 Collate Results

Result 
Process

ArcPy



Max of Max & 
Critical Duration -
ArcPy

• Python site package

• Geographic data analysis

• Geographic data management

• Geographic map automation

Result 
Process



Max of Max & Critical Duration -
ArcPy

Point to the 
shape file 

folder

Identify 
model 

scenarios & 
create .gdb

Shape file to 
raster

Flood depth 
> 10mm

Max of max 
flood depth

Critical 
duration 

Result 
Process



Max of Max & Critical Duration -
ArcPy

Point to the 
shape file 

folder

Identify 
model 

scenarios & 
create .gdb

Shape file to 
raster

Flood depth 
> 10mm

Max of max 
flood depth

Critical 
duration 

Result 
Process

• Use functions from both python and 

ArcGIS to perform the geographic 

data analysis 



Input Data 
Generation

Depth to groundwater

Input Data



– Python scripting

– Excel spreadsheet

– Batch file

– DHI tools

– Visual Basics

– ArcPy

– ArcGIS Model Builder

Automation Tools – Input 
Data Generation
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Input Data



• Allow us to visualize workflow sequence in a 

diagram

• Chains together a series of processes and use 

one output from one process as the input to 

another process

• Make a model into a geoprocessing tool that 

can be shared or used in Python scripting.

Input Data Generation-
Model Builder
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Input Data



ArcGIS model builder - Depth to 
Groundwater

Groundwater 

level

Ground level

Raster Calculator 

(Ground level –

Groundwater level

Raster Calculator (Depth 

to groundwater -

adjusted capillary rise)

1. Depth to 

groundwater

Capillary rise

2. Available 

below ground 

storage

ASCII Raster
3. ASCII 

format

P

P

P

P

P P

Inputs

Tools

Outputs

Input Data



ArcGIS model builder - Depth to 
Groundwater

Groundwater 

level

Ground level

Raster Calculator 

(Ground level –

Groundwater level

Raster Calculator (Depth 

to groundwater -

adjusted capillary rise)

1. Depth to 

groundwater

2. Adjuster 

capillary rise

3. Available 

below ground 

storage

ASCII Raster
3. ASCII 

format

P

P

P

P

P P

Batch…

Input Data



ArcGIS model builder - Depth to 
Groundwater

Groundwater 

level

Ground level

Raster Calculator 

(Ground level –

Groundwater level

Raster Calculator (Depth 

to groundwater -

adjusted capillary rise)

1. Depth to 

groundwater

Adjusted 

capillary rise

3. Available 

below ground 

storage

ASCII Raster
4. ASCII 

format

P

P

P

P

P P

Input Data



Conclusion
Automation 

Tools

Functions

Excel 

Spreadsheet

To populate and store information using 

formulas

Python Scripting To read, modify & create files that are 

stored in a plain text format

Batch Files To execute programs 

DHI Tools To carry out process within DHI 

programs 

Visual Basics To automate process and return results 

in excel

ArcPy To carry out geographic analysis

ArcGIS Model 

Builder

To carry out geographic analysis

• Improve productivity

• Improve efficiency

• Improve quality 

• Improve consistency



Acknowledgment
• Christchurch City Council 

• DHI



Thank You

→ghd.com

Yanni Hooi – yanni.hooi@ghd.com


