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1. Introduction

1.1 About IFAS Calibrator
IFAS Calibrator is a tool that optimizes parameters of the IFAS (Integrated Flood Analysis

System) using the observed flow rate. The simulation can be run once an IFAS project is created.

The optimization of an IFAS project is limited to a two-layer tank model.

1.2 Operating System Requirements
OS : Windows7/8.1/10 (32bit/64bit)
CPU : at least 2GHz
Memory : at least 2GB of RAM

Required software : .NET Framework 4.6 or greater

1.3 Installation of Microsoft .NET Framework

IFAS Calibrator requires .Net Framework to operate, installation instructions are provided

below:

@O Download .Net Framework from Microsoft’s software download portal.

&« c o ® & https://www.microsoft.com/en-US/download/details.aspx?id=53344 o 9w INn @

Microsoft .NET Framework 4.6.2 (Offline Installer) for Windows 7 SP1, Windows 8.1, Windows 10,
Windows 10 November Update, Windows Server 2008 R2 SP1, Windows Server 2012 and Windows
Server 2012 R2

Important! Selecting a language below will dynamically change the complete page content to
that language.

Select Language: English N

The Microsoft .NET Framework 4.6.2 is a highly compatible, in-place
update to the Microsoft .NET Framework 4/4.5/4.5.1/4.5.2/4.6/4.6.1.
The offline package can be used in situations where the web installer
cannot be used due to lack of internet connectivity.

@ Details

@ System Requirements
@ Install Instructions

@ Additional Information
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@ Execute the downloaded file.
Depending on the security settings in place, a dialog similar to that shown below may

appear. If this dialog appears, press “Yes”.
) User Account Control

Do you want to allow the following program to make

changes to this computer?

% Program name:  NDP462-KB3151800-x86-x64-All0S-ENU. exe
Verified publisher: Microsoft Corporation
File origin: Downloaded from the Internet

©) show detsit o |

Change when these notifications appear

@ Execute the installer and follow the provided prompts.

5 Microsoft NET 2015 - o IES

.NET Framework 4.6.2 Setup
Please accept the license terms to continue.

MICROSOFT SOFTWARE SUPPLEMENTAL LICENSE TERMS

.NET FRAMEWORK AND ASSOCIATED LANGUAGE PACKS FOR
MICROSOFT WINDOWS OPERATING SYSTEM

Microsoft Corporation (or based on where you live, one of its
affiliates) licenses this supplement to you. If you are licensed to use
Microsoft Windows operating system software (the “software”), you
may use this supplement. You may not use it if you do not havea |,

I have read and accept the license terms. - e
Download size estimate: 0MB
Download time estimates: Dial-Up: 0 minutes

Broadband: 0 minutes

For data collection information, read the Microsoft Privacy Statement.

=1 -
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5 Microsoft NET 2015 - O

.NET Framework 4.6.2 Setup
Please wait while the .NET Framework is being installed. NET

File security verification:

All files were verified successfully.

Installation progress:

Installing .NET Framework 4.6.2

=1 Microsoft .NET 2015 -

Installation Is Complete

.NET Framework 4.6.2 has been installed.

Check for more recent versions on {Vindows Update.
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2. IFAS Calibrator Installation

Do not use the IFAS Calibrator installer. Installation involves uncompressing the IFAS

Calibrator archive into any location. The path of where IFAS Calibrator was

uncompressed must not contain Japanese characters (ex. C:\).

AR ER IFASCalibrator - D
Home Share View v 0
T .. » IFASCalibrator » v ¢ Search IFASCalibrator yel
[J Name : Date modified Type Size

1. Colleo 10/29/2018 9:37 AM  File folder

.. DokenModel 10/29/2018 9:37 AM  File folder

. FormatFiles 10/29/2018 9:37 AM  File folder

1. logs 10/29/2018 9:37 AM  File folder

.. MinGW 10/29/2018 9:37 AM  File folder

1. Python27 10/29/2018 9:38 AM  File folder

%R 10/29/2018 9:39 AM  File folder

=« |FASCalibrator.exe 4/17/2018 5:53 PM Application 860 KB
|| IFASCalibrator.exe.config 3/29/2018 10:26 AM  CONFIG File 46 KB
| IFASCalibrator.pdb 4/17/2018 5:53PM  PDB File 492 KB
| NLog.config 2/22/2018 3:10PM  CONFIG File 2KB
%] NLog.dll 2/22/2018 3:13PM  Application extens... 489 KB
|| NLog.xml 2/22/2018 3:13PM XML Document 1,143KB
%, Xamarin.Forms.Core.dll 2/23/20175:25PM  Application extens... 518 KB
| Xamarin.Forms.Core.pdb 2/23/20175:25PM  PDB File 1,492 KB
] Xamarin.Forms.Corexml 2/23/2017 5:25 PM XML Document 1,034 KB
%, Xamarin.Forms.Platform.dll 2/23/2017 5:25 PM Application extens... 13KB
|| Xamarin.Forms.Platform.pdb 2/23/2017 5:25PM  PDBFile 12KB
%] Xamarin.Forms.Xaml.dll /23/2017 5:25PM  Application extens... 75KB
__| Xamarin.Forms.Xaml.pdb 2/23/20175:25PM  PDB File 198 KB
<’ Xamarin.Forms.Xaml.xml 2/23/20175:25PM XML Document 27KB

=

21 items
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3. Parameter Optimization Settings
3.1 Setup

Load a simulation from an IFAS project file.

NOTE: An optimized IFAS project is limited to a two-layer tank model.

45 Result Viewer - [Result Viewer] - o x
@5 File Display SelectCell Option =
Condition Color | | Result Golor | i AresZoon  AZomBesel | Felesse | @ Wiew || TimeComirsl | Search Locstion

[ AEssential Informtion
[River cource model
~[Jbrainage Cource
Eleasin zlemim Data By
g T e
w11 Type 1 I [ jmooo
[sub-Basin [
[TRiver Cource Paraneter " [ Jmono
Clhauifer Parancter [ 10000
[surface Paraneter . g [ r200.00
~[Jban [ 140000
ek | [ rs00.00
2 po— % I 1s00.00
s drograph [
Froject Sendaigawa6_Satellit  Date Time 2014106715 0:00.00 n)
Dis. Fiv:Cource (
—— GrandBase(G356) —— CURRENTBAR Eaans = -
400 N
AN
T | \
T ]
3 = f
e ! O e L N /
2017/03/02 11:50
B0 Abe_F11.20140ct - o IEd
Home Share View v 0
®© v~ 1 L » IFAScalibration » Abe_F11_20140ct » v ¢ | Search Abe_F11_20140ct o
-
[J Name Date modified Type Size
L. ALD 10/29/2018 9:35 AM  File folder
1. BASIN 10/29/2018 9:35 AM  File folder
.. DBDATA 10/29/2018 9:35 AM  File folder
& EVPT 10/29/2018 9:35 AM  File folder
.. EVPT_PARAM 10/29/2018 9:35 AM  File folder
Ju FLOW 10/29/2018 9:35 AM  File folder
1. GSMaP-IF 10/29/2018 9:35 AM  File folder
1. LANDUSE 10/29/2018 9:35 AM  File folder
L. LAYOUT 2/3/2017 210 PM File folder
.. METEO 2/3/2017 2:23 PM File folder
.. PARAM 10/29/2018 9:35 AM  File folder
1. RAIN 10/29/2018 9:35 AM  File folder
4 RIVER 10/29/2018 9:35 AM  File folder
L. SIMU 10/29/2018 9:36 AM  File folder
1. SNOW_PARAM 10/29/2018 9:36 AM  File folder
1 SOIL 10/29/2018 9:36 AM  File folder
4. WORK 10/29/2018 9:36 AM  File folder
4. WSIMU 10/29/2018 9:36 AM  File folder
|| Abe_F11_20140ct.ifasproj 9/26/2017 10:36 AM  IFASPRO) File 1KB
% | Import.ini 2/3/2017 2:23 PM Configuration sett... 1KB
|| Tegoshi_F11_20140ct.txt 2/3/2017 1:55 PM Text Document 3KB
21 items
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3.2 IFAS Calibrator Startup

Double click on “IFASCalibrator.exe” in the location of the extracted archive file.

FiI[2M= Application Tools IFASCalibrator - ol El
Home Share View | Manage v 0
« > 1 L. » IFASCalibrator » v ¢ Search IFASCalibrator o
[0 Name . Date modified Type Size

J. Colleo 10/29/2018 9:37 AM  File folder
. DokenModel 10/29/2018 9:37 AM  File folder
| FormatFiles 10/29/2018 9:37 AM  File folder
) logs 10/29/2018 9:37 AM  File folder
i MinGW 10/29/2018 9:37 AM  File folder
l. Python27 10/29/2018 9:38 AM  File folder
ﬁ L, 10/29/2018 9:39 AM  File folder
== |FASCalibrator.exe 4/17/20185:53 PM  Application 860 KB

besiprs tutiroremereresm g 3/29/2018 10:26 AM  CONFIG File 46 KB
D IFASCalibrator.pdb 4/17/2018 5:53 PM PDB File 492 KB
|_] NLog.config 2/22/20183:10PM  CONFIG File 2KB
%] NLog.dll 2/22/2018 3:13 PM Application extens... 489 KB
] NLogxml 2/22/2018 3:13 PM XML Document 1,143KB
%] Xamarin.Forms.Core.dll 2/23/2017 5:25 PM Application extens... 518KB
D Xamarin.Forms.Core.pdb 2/23/2017 5:25 PM PDB File 1,492 KB
] Xamarin.Forms.Corexml 2/23/2017 5:25 PM XML Document 1,034KB
Xamarin.Forms.Platform.dll 2/23/2017 5:25 PM Application extens... 13KB
|| Xamarin.Forms.Platform.pdb 2/23/2017 5:25 PM PDB File 12KB
@ Xamarin.Forms.Xaml.dll 2/23/2017 5:25 PM Application extens... 75KB
D Xamarin.Forms.Xaml.pdb 2/23/2017 5:25 PM PDB File 198 KB
| Xamarin.Forms.Xamlxml 2/23/2017 5:25 PM XML Document 27KB

21items  1item selected 859 KB =

After the program opens, click “Calibration(C)” from the menu bar, and the interface for

choosing settings will appear.

= |FASCalibrator version 2.0 [m] X
X Calibration(Q) ||l Result View(R)  Help(H)

Load past IFAS Calibrator settings(optio
IFAS Calibrator S N || " OpenIFAS Calibrator Setting File

- Target Model

s prorect
Simulation Model
parsmeter [ .
CalibrationTerm o~
: getPoint—mW —mm — — — — — — — — —
- Enable  PointName Row Filepath MaxDischarge TotalDischarge

- Calibration Parameter
Method
Iteration
Evaluation Function

B Enable multi target

~ Result

eae
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3.3 Opening an Optimized Target Model from IFAS Projects

In the “Target Model” section, from the IFAS Project field, clicking the “Select” button
will display a folder selection dialog.

a5 IFASCalibrator

|22 Calibration(C) [ Result View(R)

- O x
Help(H)

Bl rorcet Modet—
Simulation Model
S — ~
- Target Point

| Enable  pointName Row Filepath ErrorWeight  WeightRate  MaxDischarge  TotalDischarge

== pyopt_sdpen ~
i
Evaluztion Furction

R

T Result

H Enable multi target
’MCalibration Parameter

SESTa R S B ¥svn¥1 7G16¥ Test¥ Test01 ol

[ Eeare
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After the folder selection dialog is displayed, select the desired IFAS project folder by

clicking on it.

THLI-0SE o

v | Abe F11.20140ct |

L I, e
———

[ ] AD

| ] BASIN

| | DBEDATA

[} ewet l
5 | | EVPT_PARAM

[7] FLow

| | GSMaP-IF

|| LANDUSE
[ ] wavout

Cwloms-ommn |[oc ][ el |

After selecting an IFAS project folder and pressing the “OK” button, project details, such

as the Simulation Model name and Simulation period, will be displayed.

55 IFASCalibrator - O x

Help(H)

[ Calibration(Q) [ Result View(R)

P E’atcr setti_ngs(_ c-|pt€o_n-)
IFAS Calibra etting File _

-Target Model
S [Ei¥svn¥17G16¥ Test¥Abe_F11_20140ct

SR e S S C-band_2L-def-unif  w

-ic - o Net configured.

Sl e e N 2014/10/05 00:00 [El EEN0014/10/07 23:00 B~

-Target Point
| | Encble  PointName Col Row Filepath ErrorWeight  WeightRate MaxDischarge TotalDischarge

B Enable multi target

| Calibration Parameter

- pyopt._sdpen

et
Evatagon Function

Result
e B ¥evn¥ 17 G16¥ Test¥ Test0l

= S | ol |
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3.4 Optimized Target Simulation Selection

If there are multiple Simulation Models in the imported IFAS project, select the desired

optimization target from the dropdown menu in the Simulation Model field.

85 IFASCalibrator

12 Calibration() [ Result View(R) Help(H)

i Load past IFAS Calibrator settings({option)

- Target Model

I
L | Er¥svn¥1 7G16¥ Test¥Abe F11_20140ct
Simulation Mode Eﬁ

def-u

sl Ground_2L-def-unif

Calibration Term) CAASIRLI L H I = hd) 2014/10/07 23:00 E~

Target Point
l- Enable  PointName Col  Row Filepath ErrorWeight  WeightRate  MaxDischarge

TotalDischarge

B Enable multi target
bration Parameter

== pyopt_sdpen e
Teeration Pl B

et Furton

i

‘ Result

Execute
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3.5

Setting the Optimization Scope

Click the “Select Parameter” button from the Parameter field.

55 IFASCalibrator - ] X
It Calibration(Q) | Result View(R)  Help(H)

p t IFAS Calibrator settings(option)
sie [ T

- Target Model

e c¥17G16¥Abe F11_20140ct

Simulation Model |C-ba fl

- = Not configured.

Col Row Filepath Errorweight WeightRate MaxDischarge TotalDischarge
|49 |64 Ci¥17CI6¥discha... 01848 |0.8813 |1416.79 27199.26
.. |0.0249 0.1187 3850.50 39066.34

% Enable multi target

Max Generation -[INES Max Population
Svluation Functon

TS ¥ 7G16¥ Test03_02_U_T
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IFAS parameters are enabled by clicking the respective check box in the “Enable” field.
Minimum, maximum, and initial values can also be set for the optimization target. Click
the “OK” button to set parameters.

“Enable”, “Min”, and “Max” are automatically set to default values, verify if any changes
are necessary. “Initial Value” contains the values used in the selected IFAS simulation.
Change values as necessary.

An error check will be performed for the values that you set, and an error message will
be displayed for cells in error. Cells in red indicate an error. For an overview of error
checking, see P12. Error checking is performed when the screen is opened. Therefore,
when opening the screen for the first time, Min and Max may show error with the default

values and the values used in the IFAS simulation.

[ Parameter S

Surface  Aquifer  River Course

Enable | L2 Min Maxc Thitial Value

(] o000 0.1 0.000%
0.1 1 n.n

&R O O|R O O R R OO R O O)R E]

cxeafrzralra ik co === =] —=
an
i
=
=
=

| 0] 4 | || Cancel
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< Error checking outline >
+ All parameters must have Min<=Initial Value <<Max.

« Part one parameters must not be 0 (To prevent division by 0 errors)

+ Part one parameters that must be greater or smaller than related variable must have

appropriate values.

NOTE: The error message does not change any values.

confirmed by the user.

Examples of error messages.

SKF"init" must be greater than "min”

QK

SKF"'min" must be not ZERO

QK

HFMMD must be less thanHFMXD

0K

IFAS Calibrator Version 2.0 User Manual
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The “Parameter” field will change to “Configured.” when settings are properly set.

55 IFASCalibrator

¢ Calibration(Q) [ Result View(R)  Help(H)

l- Load past IFAS Calibrator settings(option)

- Target Model

S Cx17G16¥Abe F11_20140ct

= s eSS C-band_2L-def-unif

(o[-l 2014/10/05 00:00 (B~ [REsi2014/10/07 23:00 @~

Target Point

| Enable  pointName Col  Row Filepath ErrorWeight — WeightRate  MaxDischarge
[49 [e4 [cowr7Gievdischa... [0.1848 08813 1416.79

0.1187 3859.58

TotalDischarge
27199.26
39066.34

- Calibration Parameter
Max Generation
Evaueton Function
S
i~ Result
Result Folder Select
Execute

% Enable multi target

Max Population
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3.6 Setting the Optimization Evaluation Period
The optimization evaluation run duration can be shortened.

The dates can be chosen from a drop-down calendar, but time must be directly entered.

=i |FASCalibrator version 2.0

— O x
2 Calibration(C) | Result View(R)  Help(H)

alibrator settings{option)

e Cei7G16¥Abe_F11_20140ct

=S NS S C-band_2L -def-unif

== - S| Nok configured.

Par ter
S 2014/10/05 00:00 | B+ [ 2014/10/07 23:00 -
Target Point|y October 2014 K

Sun Men Tue Wed Thu Fri Sat

g Tocioecorce

B Enable multi target

| == pyopt_sdpen w
st
Evliation Fcio

resuit rolc=- |

L Beate [l
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3.7 Setting the Observation Point

Click the “Add” button in the “Target Point” section to set the observation point for the
optimal flow rate to be used for optimization.

55 IFASCalibrator

¢ Calibration(C) [ Result View(R)  Help(H)

a |E'-atcr setti_ngs(_ c-|pt€o_n-)

- Target Model
i IFAS Project

SR L S B C-band_2L-def-unif  +

-ic - o Net configured.

i |2014/10/05 00:00 @~ | o (2014/10/07 23:00 B~
- Target Point

| Enable  PointName Row Filepath ErrorWeight  WeightRate

MaxDischarge TotalDischarge

I - 3¢pal | H Enable multi target
i~ Calibration Parameter

- pyopt._sdpen
st

Evaluaton Function
Result

ST S Cr ¥ 1 7G16%Narama_test

= S | ol |

Enter the observation Name, then Cell ID, or the Col and Row of the desired observation
point of the corresponding IFAS project. Click the “Select” button to select the observation
flow data file.

Target Point

cap 3¢ ] co 46 [ rw 21 [
Discharge File ICZ\FAMOH\N)Q_H1|_20140d\Tegos|’i_F11_20140d.bdi| Select I

| OK || Cancel |
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Cpen X
b4 » Data(E) » svn » 17G16 » Test » Discharge v O Search Discharge Pl
Organize « New folder =+ [ 9
& Data ! Mame Date modified Type Size
& | mackerel projec m narama_test.bd TAT File 2 KB
@i PM ] tegoshi_test.txt TXT File 2KB
& PS2_Bios_scphll '@j ushiduma_test.bet TXT File 2KB
& | Script
o =54
@l =34 2men
[g download.mcgi.
{‘E‘ Remancing Sag:
LE.‘ Romancing Sag:
¢& OneDrive
_D This PC
- T2 (E)
= Network ®
File name: | narama_test.bt il

The observation flow data file must be in the format as shown below.

NOTE: each line must be “YYYYMMDDhhmm(space or tab)<flowrate>"

201406150000 49.21
201406150100 45.03
201406150200 42.34
201406150300 41.03
201406150400 39.74
201406150500 38.46
201406150600 38.46

Make sure the observed flow files are always in the same interval as the IFAS project
calculation interval for the entire period of the IFAS project to be optimized. The entire
duration of the IFAS project is required, not only the optimization evaluation period.
Also, each line must contain data, there must not be missing data within the time frame.
For example, if the duration of the project is 6/15/2014 00:00 to 6/17/2014 23:00, with a
calculation interval of 60 minutes, there must be 24 x 3 = 72 rows all containing data (no

missing values).
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3.8 Multiple Target Optimization Settings
If multi-point multi-objective observation is desired, click the “Enable multi target” box
to allow multiple points to be enabled. Click the check box in the “Enable” field to enable
the target point.

55 IFASCalibrator - ] s
1 Calibration(Q) [ Result View(R)  Help(H)

oad pas alibrator settings{option)
1IFAS Calibrator Setting File _ " Open IFAS Calibrator Setting File

Target Model
Simulation Model

Parameter % Select Parameter
atrotonterm ~

Col  Row Filepath Erroriweight ‘\WeightRate MaxDischarge TotalDischarge
|64 cr¥i7G16¥discha... |0.1848 |0.8813 [1416.79 27199.26
C:¥17G16¥discha... |0.0249 0.1187 3859.59 39066.34

¥ Enable multi target

| Calibration Parameter

Method
max Generstion - TTTSSEENEY Max Population
Evelucton Funcio

' Result

{ G ¥ /G 16¥ Test03_02_ U_T

S | Carcel

The weight of error evaluation function for each point that have “Enable” checked can be
set in the field “ErrorWeight”.

Enable  PointName Col  Row Filepath WeightRate MaxDischarge TetalDischarge
Ushiduma 49 64 C:¥17G16¥discha... 0.8813 1416.79 27199.26
Tegoshi 49 a0 C:¥17G16%discha.. 0.1187 3858.59 39066.34

% Enable multi target

Right-clicking the header of the maximum flow rate (MaxDischarge) or the total flow rate
(TotalDischarge) displays a menu where the error weight can be automatically set based on

the maximum flow rate or the total flow rate.
|- Target Point

Enable  PointName Col Row Filepath Erroriveight WeightRate MaxDischarge TotalDischarge
& | ushiduma [49 |64 [cor7Grexdischa... [OHE [1416]%  Set Ervorieight from MaxDischarge(Mear square eror]
Tegoshi : i < | O . Set ErrorWeight from MaxDischarge(Log of Mean square error)
Cancel

% Enable multi target
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3.9 Configuring Optimization Algorithms

Select the desired optimization method.

a5 IFASCalibrator

12 Calibration(C) [ Result View(RI  Help{H)

' Load past IFAS Calibrator settings{option)

e 7G16¥Abe F11_20140ct

=G B S C-band_2L-def-unif  «
o [[+ c-(atepr= 0 2014/10/05 00:00 B [BEEIN0014/10/07 23:00 E~

Enable  PointName Col  Row Filepath Errorweight WeightRate

MaxDischarge TotalDischarge

& [ushiduma  [49 [e4 |cCi¥17GLe¥discha.. 0.8576

[1416.79 27199.26

Calibration Par=rst=r
M Method

= {pyopt_sdpen Mi k Papulation [T
pyopt_slsgp | Fop
Evaluation Function | D’Wﬁ_ﬂﬁqp
.~ }pyopt algencan
SR e B pyopt_filkersd

Result Foicer (ETE {fupiagiooi |

| pvopt_ - Execute

IFAS Calibrator Version 2.0 User Manual
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The algorithms to choose from are listed below.

Solver Algorithm
pyopt_sdpen Sequential Penalty Derivative-free method for Nonlinear

constrained optimization

pyopt_slsqp Sequential Least Squares Programming

pyopt_psqp Preconditioned Sequential Quadratic Programming

pyopt_algencan Augmented Lagrangian with GENCAN

pyopt_filtersd FILTERSD uses a generalization of Robinson’s method,
globalised by using a filter and trust region.

pyopt_conmin CONstrained function MINimization

pyopt_ksopt Kreisselmeier—Steinhauser Optimizer

pyopt_cobyla Constrained Optimization BY Linear Approximation

pyopt_solvopt SOLver for local OPTimization problems

pyopt_alpso* Augmented Lagrangian Particle Swarm Optimizer

pyopt_nsga2* Non Sorting Genetic Algorithm II(pyopt)

pyopt_alhso Augmented Lagrangian Harmony Search Optimizer

r_mco_nsga2* Non-Sorting Genetic Algorithm II(R)

*Requires a setting other than the number of calculations.

Detailed descriptions of each pyopt algorithm can be found at the following site:

http://www.pyopt.org/reference/optimizers.html

Detailed description of r_mco_nsga2 can be found at the following site:

https!//www.rdocumentation.org/packages/mco/versions/1.0-15.1/topics/nsga2
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Once the algorithm is selected, set the calculation count (Iteration).

55 IFASCalibrator - O X
I Calibration(Q) [ Result View(R)  Help(H)

Load past IFAS Calibrator settings{option)

IR

- Target Model!
I NS C: ¥ 7G16¥Abe F11_20140ct

=G UL C-band_2L-def-unif

-l | Configured. e T
CalibrationTarm PSR - 12014/10/07 23:00 [~

- Target Point

PointName Col  Row Filepath MaxDischarge TotalDischarge
| ushiduma [aa  [6¢ [creazGiedischa... [RE . 27199.26
30066.34

¥ Enable multi target
- Calibration Parameter
Iteration
Evaluation Function
- Result

G TSR €1 7G16% TestD3_02_U_T

Execute

If you select a Solver (see P19) that requires a setting other than the number of

calculations, it will appear as follows:

For pyopt_nsga2 or r_mco_nsga2, set the maximum number of individuals (Max
Population) and the maximum number of generations (Max Generation). The
maximum number of individuals can only be a multiple of 4. The number of

calculations will be “Max Population” and “Max Generation”.

Calibration Parameter

Max Generation Max Population
Evaluation Function

For pyopt_alpso, set the number of particles in “SwarmSize” and the number of external
loops in “MaxOuterlter”

Calibration Parameter
Method

MaxOuterlter 25 E Swarmsize 32

Svaluation Functir
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Set the error evaluation function to use as shown in the figure below.

55 IFASCalibrator - ] X

I Calibration(C) [ Result View(R)  Help(H)

1628 Calirator settng i [N S

- Target Model
T o1 7G16¥Abe_F11_20140ct

=S U S ) C-band_2L-def-unif  «

=== Configured.
s e | 2014/10/05 00:00 [E~ [BESIN2014/10/07 23:00 E~

' Target Point

‘ p brator setti_ngs(_ o pt_io_n)

Enable  PointMame Col  Row Filepath MaxDischarge TotalDischarge
& |ushiduma  [49 [64  C:¥i7Ci6¥discha.. : 1416.79 27159.26
30066.34

% Enable multi target

- Calibration Parameter

i
Max Generation : Max Population

Evaluation Function
| Result

T
e T e

Execute

The three error evaluation function choices are listed below.

n is the number of calculation steps of the IFAS project to be optimized, x; is the
calculated flow rate of IFAS in the calculation step t , o, is the observation flow rate
in the calculation step t .

+ Mean square error
n
2
(x¢ — 0p)
E, = _—
n
t=0

+ Relative error

E-Y

n
t=0

Xt
X _ 1|
O¢

+ Log of Mean square error

n
(xe — Ot)2
E; = log Z—
t=0 n
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3.10 Setting the Result Folder

Click the “Select” button beside the Result Folder field and the save location for results
will be set.

85 IFASCalibrator

1% Calibration(C) [ Result View(R)  Help(H)

Load past IFAS Calibrator settings{option)
IFAS Calibrator Setting File _ " Open
Target Model
e =
Simulatien Model
Parameter % Select Parameter
Caltratonterm ~

i Target Point

Enable  PointName Col Row Filepath ErrorWeight WeightRate MaxDischarge TotalDischarge
Ushiduma 49 64 C:¥17G16¥discha.. 0.8576 1416.79
Tegoshi 49 a0 C:¥17G16¥discha.. 0.1424 3850.59

27199.26
30066.24

¥ Enable multi target
- Calibration Parameter

et
: Max Population

Evaluation Function

i Result
[ =T =l C ¥ 1 7G16¥Test03_02_U_T Salact

. Execute |
é I

NOTE: Multi-byte characters must not be used in the path and Result Folder.
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4. Optimization Execution

Click the “Execute” button to run the optimization.

o IFASCalibrator
12 Calibration(C) [ Result View(R) ~ Help(H)

Fas

t- Load past IFAS Calibrator settings{option)

—

Target Model

S [Co¥17G16¥Abe F1120140ct

Simulation Model  [eRa%1il Bl B = &1 S
o nn e sl | 2014/10/05 00:00 [E~ |BE0|2014/10/07 23:00 B~

o Target Point

Enable  PointName Col  Row Filepath ErrorWeight WeightRate MaxDischarge
Ushiduma 49 64 C:¥17G16¥discha.
Tegoshi 45 o0 C:¥17G16%discha...

TotalDischarge
1416.79 27189.26
3859.59 39066.34

¥ Enable multi target
|~ Calibration Parameter
e |

viax Generstion TEJIIE miax population IE]

Evaluation Function 1=

i Result

Recult Ealder. [T 3v2es T ar ey IV N s

After the calculations are saved, the below message will appear.

Finished.

Ok
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5. Verification of Optimization Results
5.1 Loading the Optimized Results

From “Result View” in the menu bar, click “Error/Hydro Graph”.

85l IFASCalibrator — O X

12 Calibration(C) = Result view(R) | Helpi)

Sirnulation Model
Parameter
-Target Point

Enable  PointMame Col Row Filepath Errorweight WeightRate MaxDischarge TotalDischarge
Ushiduma 49 o4 C:¥17G16¥discha... 5 0.8576 1416.79 27199.26
Tegoshi 49 90 C:¥17G16¥discha... 0.1424 3859.59 39066.34

%' Enable multi target
|- Calibration Parameter
| =S pyopt_nsga2 |
Masc Genaration' | Max Population’

Evaluation Function

== ol ¥ 1 7G16%Test03 02_ U T

L eeae [

ir3 Tul TR
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Click the “Select” button and choose the desired Result Folder.

Error / Hydro Graph >
Fesult Folder | |I| 5o Select |
Project Infomation Condition

IF&5 Project Mame : | | Solver : | |
Simulation Mame : | | Methiod : | |

Evaluation Function : | |

Faint List

| Open Pareto Chart | | Open Ervar # Hedro Graph | | Cancel

After a folder is selected, “Open Error/ Hydro Graph” button will be displayed on the
screen. If multi target optimization is enabled, the “Open Pareto Chart” button will also

be displayed.

Error / Hydro Graph >
Result Folder |G¥17G16¥Test02 | ooSelect |
Project Infomation Condition

IFAS Project Name : |Abe F11.20140ct | Salver : |r |
Simulation Mame : |D—band_2L—def-unif | Method : |r_m|:|:|_nsga2 |

Evaluation Function : |Mean =OUAre errar |

Foint List
FaintMame Col Fiowe FilePath Erroriieight
fi4 C¥ 170G 16¥dizcharee¥ushiduma_test cev |8 RTEEE-005
Tegozhi 49 a0 C¥ 170G 16¥dizcharee¥tegoshi_testcey |1 000GE-006
Marama 25 16 C¥10G16¥dizcharee¥narama_testoey | 7.7302E-004

| Cpen Pareto Chart | Open Error # Hydro Graph | Cancel
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5.2 Verification of Error Graph and Hydrograph
Click the “Open Error / Hydro Graph” button to display a graph of the error values for
each trial.
The “Trial Number” list box is sorted in descending order of error value.

By default, the trial number with the smallest error is selected.

55 IFASCalibrator - ] X
I Calibration(C) [ Result View(R)  Help(H)

==

| Type -

Trial Munber
|
@ Eror * SelectedTridl —Emor |
(O Hydro Graph )
501
Parameter 491
495
Mame 194
493
.2 487
HFMXD 1 [489
SNF_1 igg
482
SKF_2 e
HFMXD 2 484
477
SNF_2 476
SKF_3 i;i
478
HFMXD_3 H
SNF 3 461
462
SKF_4 463
HFMD 4 igg
466
SNF 4 167
YO E 468
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Click the “Hydro Graph” radio button to display a hydrograph of the flow rate in the trial.

85 IFASCalibrator

12 Calibration(C)  |= Result View(R)  Help(H)

Type
Hydro Graph
Trial Number L

() Error — Observed discharge (m3/s) —— Simulated discharge (m3/s) WM Rainfall (mmh) ‘

@) Hydro Graph

Parameter

MName Walug
000175
HFMXD_1 05625
SNF_1 07
BKF_2 nno275382
HFMAD_2 048125
BNF2 2
SKF3 0.00001
HFMXD_3 0.16318359..

Discharge [ m3s|
|y ) jejurey

=+ e Al
SNF_ 3 0025546875 j‘* i
SKF_4 0000001

0
HFMXD 4 0106 06/16 00:00 06/18 00:00 06/20 00:00

SNF_8 001

VCE annane

Date and Time
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9.3
9.3. 1

Confirmation of Pareto chart
Display Pareto Charts

Click the “Open Pareto Chart” button to display the Pareto chart.

By default, the X and Y axes display the same target points (TargetPoint).

Different target points can be selected from the “TargetPoint” dropdown menu.

TargetFoint Y Errors
Tegoshi

TargetPoint X Errars
Ushiduma

19

TargetPoint Y v | Min Iter

Total Min Iter

Filtering Settings Chart Control

95 ParateChart - [m] x
TargetPoint X inTter 9979 Weight 8.679E-05
® TargetPoinXMin  ® TargetPoinfY Min @ TargetPointX «YMin  + X+YBest10
TargetPoint ¥ inlter 9979 Weight 8.679E-05
skl in Tter
1 9979
o Filtering Settings Chart Control
.'- Errors Min Max
r X Errors \ 0‘5543025| = \ 15.53741|
’
152 - Y Errors \ 0‘5543025| - \ 15.53741|
4
/f Total Eors | 11086052 - | 37.07482|
Params Min Max
SKF_1 ‘u.ouuumuass‘ - ‘UDUQQBQISUE'
" 114
5 HFMXD_1 [0.0100062455] - [0.9095170804|
= SNF_1 ‘0.1000653734‘ = ‘13996938507'
= 23
% FALFX_1 ‘0.0000388267‘ = ‘UBDQQDIUE‘}Ul
B
£ AUD_1 [0.0101798529] - [0.5004825310|
AGD_1 ‘u.nuumnsazs‘ - ‘UDQQSZ?SZS?'
34
*
3.8 76 114 15.2 12 : K Y
i | Apply | | cancel
TargetPoint X Errors ===/ o g
Ushiduma :K i
Ll__&_l Load IFAS Calibrator result CSV Qutput CSV |
5El ParateChart - ] ><
TargetPoint X Min Iter 9979 \Weight 8.679E-05
® TargetPointXMin & TargetPointY Min @ TargetPointX+YMin  + X+YEBest10

8021 Weight 1.001E-05

7107

Errors Min Max
% Errors [ 0.5543026] - | 18.53741]
¥ Errors [ 0.3956401] - | 7.281906)
Total Errors | 1.5604785) - | 25.812296)|
Params Min Max
SKF_1 |u.ouuumusas‘ - ‘UUUQQQQISUE'
HFMXD_1 |U.0100062455‘ - ‘0‘9995170504|
SNF_1 [0.1000853724] - [1.9906938507]
FALFX_1 [0.0000388267] - [0.9909910840]
AUD_1 [0.0101708520] - [0.5904825310]
AGD_1 [0.0001005825] - [0.0908273257|

Load IFAS Calibrator result CSV

| Apply

Qutput CSV |

| Cancel
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5.3.2 Pareto Chart Zoom

The mouse wheel can be used to zoom in and out of the Pareto chart.

In the figure below, the green point is the minimum error of the “TargetPoint X”.

The

yellow point is the minimum error of the “TargetPoint Y’. The red point is the minimum

error when considering the sum of both target points. The pink points are the 10 best points

when considering the sum of both target points.

478193 E

3761.93

2781.93

TargetFoint ¥ Errors

1781.93

1872 87

3672.87

TargetPoint X Errors
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5.3.3 Pareto Chart Rectangle Selection
A rectangular area of the Pareto chart can be selected by dragging the mouse. The

selected area can be zoomed into or deleted.

7340

5380

TargetFuat ¥ Erars

Zoom
Drelets

1360

Targetdoint X Errors

834785 L M
g
.
734785 k
.

E s
p £
: x
T H
B e | i

s347.25

0 .
L
2337.55
szt 047 B2 4842 52 b3 b2 B3s2 82 JLLER S 12miz8 " g fa00 agne O Hnni
TargePeint X Errrs TargetFoirt X Errors.
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5.3.4 Hydrograph Display
Double-clicking a point on the plot will display the hydrograph of the trial times for both
“TargetPoint X”, and “TargetPoint Y”.

P : Ushidurma (48,64) - - o X
Type
Trial Number  [3225 o
= O Error lzted I Rl {mmvh)
el o @ Hyero Graph
¢ Calibration(C) |5 Result View(R) _ Help(H) B
Farameter Ls
B8 parsteChar {5
15
0 HFWXD_1 02089037743 . 20
SNF_1 01272103574 2 | f2s 2
ALY 03819078288 5 1500 i 3 £
AUD_T 01128657929 = (\ 135 §
AGD_1 00129228933 2 000 F40 =
1761.21 Las
x [-50
=~
k60
10050000 10051200 10060000 10061200 10070000 10071200 10080000
Date and Time
1661.21
o]
g |
> FRT ¢ Tegoni (49.50) - o X
g gl Hydro G
5 Triel Mumber 3225 iyd Graph
£ 1se121
O Enor [—o — (m3fs) W Reinfall (mmvh)
(@ Hydro Graph
S m e - o
umaeme
10
00057323610, Lz
a1 HFMDAO_T 02089037743 _ 20
SNF_1 01272103574 3 30
FALFX_1 03819079288, @ 1500 1 140
AUD_1 01128557929 = /\
AGD_T 00129226933 2 1000 rs0
J M Leo
1361.21
; 7§ \\ 70
2368.97 2568.97 2768.97 29 _J’_/
0 —— %0
TargetPoint X Errors 10/0500:00 10051200 10/0600:00 10406 1200 10/0700:00 10407 12:00  10/08 00:00
Date and Time:
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5.3.5 Plot Filtering

The box on the right side of the screen are parameters for plot filtering.

Plots can be refined and will be displayed in the graph on the left. Plots can be filtered
by either evaluation values or parameter range.

The plot points to be deleted will appear in grey.

Entering range values then removing focus of the text box will grey points outside if the
range.

Clicking the “Apply” button will delete the points in grey. Clicking “Cancel” will restore
the graph to its original appearance.

Once a deletion is performed by clicking the “Apply” button, the graph cannot be restored

to its original form.

85 ParateChart = ] X
TargetPoint X Min Iter 9979 Weight 8.679E-05
® TargetPointX Min TargetPoint¥ Min~ ® TargetPoint X+YMin  + X=+YBest10
TargetPointY |Tegoshi ~| Min Iter 8021 Weight 1.001E-05
Total Min Tter
7 10

Filtering Settings ' Chart Control

Errors Min Max
X Errors [ 0.5543026] - | g
_ ‘ ¥ Errors [ 0.3956401] - | 7.281906)|
| Total Errors | 1.5604785| - | 25.812296|
'.. i Params Min Max
SKF_1 [0.0000100885] [0.0099291306]
HEMXD. 1 [0.0100062455) - [0.9995170804)
SNF_1 |U‘1UDDESS734‘ = |1‘9996935507‘
FALFX_1 [0.0000388267] [0.9399010840]
Pt o 23 s AUD_1 [0.0101798523] [0.5994825319]
AGD_1 |u uuumnsszs‘ - |u 0993273257‘

7.6 114 15.2 19
Apply Cancel

Load IFAS Calibrator result CSV Output CSV

TargetPoint X Errors ey
Ushiduma .S
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5.3.6 Output
After finding the Pareto boundary, by using the filtering and rectangular deletion
functions, click the “Output CSV” button to save the parameter set, that describes the
Pareto boundary, to file.
After finding the Pareto boundary, the filtering and rectangular deletion functions can be

used to save the parameter set to a file by clicking the “Output CSV” button.

5 ParateChart LomE oM
TargatPoint X MinTter 4002 Weight  0.1848
3600 R —
TargetPoint Y |Tegoshi ~| Min Iter 3728 Weight 0.0249
Total Minter 2670
Filtering Settings Chart Control
g}
oy Errors
2880 - X Errors | 2066.084 ~ | 7870.302|
%.' ¥ Errors [ 1003.332] ~ | 3134.436|
Wi Total Emors. | 5795535 ~ | 8901.701
L 4]
e, Params
Fs
p 2200 --1.' 5 SKF_1 [0.0000100018] ~  [0.0002122022]
2
£ -ﬂ HFMXD_1 ‘0‘0553450255‘ =2 ‘0‘19959097nl|
.
£ &,
N Q SNF_1 [1.2503135175] ~  [1.9999688449]
5 ‘_} AGD_1 ‘0‘0134785944‘ o1 ‘Uﬂﬁ47680195|
" 1m0 i’ =
k..- =
o
0
o ¥ o8
4oV
%S-’H‘mv
720
«
9 “
1760 3520 5280 7040 8800 -
F%1
TargetPaint X Errors :K 2 1
" Hll oo ieas Calbrator recult csv Output CSV
il

The Pareto boundary can be reproduced by reading in the output file.

Y ParateChart — o x
TargetPoint X MinTter 4002 Weight  0.1848
TargetPoint Y |Tegoshi ~| Min Iter 3728 Weight 0.0249
Total MinTter 2670
Filtering Settings Chart Contral
1
oy Errors
3 p'; X Errors [ 2066.084 ~ | 7670.302
C
"IL ¥ Errors [ 1003.332] ~ | 3134.436]
Wi Total Eors | 5795.535 ~ | 8901.701
ant
e
) Params
p 2 v-‘. = SKF_1 [0.0000100016] ~  [0.0002122022]
2
;7 -“! HFMXD_1 ‘0.0553450255| 0 ‘0‘1995909701‘
:
£ &,
H Q SNF_1 [1.2503135175] ~  [1.9999688443]
4
& :i AGD_1 ‘n.m347asg44| o ‘0‘0647680195‘
L %
5..‘ s
Tr
s
Pog ¥ o8
QRS
mfﬂ’m"
7
*
L Y =
o 1760 3520 5280 7040 8800 App[v
r =l g
TargetPoint X Errors :K ’I
T I 0o 1725 Colibrator result Csv Output CSV
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NOTE: Any file in CSV format, where first line is a header and first column contain
the trial count, can be loaded. Keep the plot containing trial numbers that match

the loaded file and delete all other plots.

(The first line is treated as a header line and is ignored.)

879, « * * (The second column is ignored and its contents can be anything.)
902, -

909, -

957, -

989, -

1002, - - -
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5.3.7 Support Features

Additionally, the following support functions are provided:

Buttons can be used operate the Pareto Chart when the mouse wheel is unavailable.

. Zoom in

A . Zoom out

Ili:j'|
W !

: Display all (return to initial display)

Rectangular areas can be selected by entering text into the following ranges when the

mouse drag is unavailable.

a5 ParateChart = o %
TargetPoint X Minlter 3425 Weight  0.1848
= TargetPoint ¥ MinTter 3728 Weight  0.0249
y i alalMiglier 2670
S Filtering Settings Chart Control
.
s AreaSelect
s . X Errors | e0i.1018705| ~ [ 9246.302241]
o Y Errors | 2772 95222‘ ~ | 5434.52917‘

Delete Zoom

TargetPoint ¥ Errors

jolic,

o 3200 £400 9500 12800 16000

=l

TargetPoint X Errars 1 I
I ! == < W 7
L& hi Load IFAS Calibrator result CSV Qutput CSV
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5.4 Analysis of Optimization Results

From “Result View” in the menu bar, click “Data Analysis” in the drop-down menu.

85 [FASCalibrator — O X

|2 Result View(R) | Help(H)

12 Calibration(C)

Click the “Select” button and choose the desired “Result Folder”.

Data Analysis >

Select Data
Collen Project

' Fesult Falder

B Select

General  Point List

Project Infomation Condition

Evaluation Function : I:I

Ihdex Solwer Method Result Folder
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Click the “Add” button to add the selected folder to the list.
Also, if multiple points have been optimized, the point to be analyzed can be selected from

the “Display Point” dropdown menu.

Data Analysis *

Select Data
Colleo Prc-ject

F! Result Folder |G¥17G16%Testn? | ‘ £ Select

General  Paint List

Project Infomation Condition
IFAS Project Mame : [Abe_F11_20140ct Salver :
Simulation Name : |G-band_2L-def-unit Method :

Evaluation Function : [Mean S'quérge errar

Dizplay Poift |Ushiduma 'v | X‘Dele'te: |

Ihdex  Solver  Method Fesult Folder

1G]

ok | Cancel

In the optimization analysis screen, the observed flow rate and the calculated flow rate
of all trials of optimization calculation are displayed. Manipulating the grid below the
graph will narrow down the range of parameters and calculated flow to be displayed. This

is done for further refinement of the optimization.

8 IFASCalibrator

¢ Calibration() [ Result View(R)  Help(H)

Parameters

Name Min
0000375

HFMXDLT 01
SHE 07
SwFz 2 2
SFs 2 3 7 800 n:
kg
E Z =
SHE4 01 01 £ e y \'\A—-\
SNFS 2 2 2 A 4
AUDT 01 01 2
2 om ’/
AGD_1 nooz 0.003 ’ N
AUD2 011 o1 R =

AGD.2 0003 0003 06/1500:00 06/1600:00 06/1700:00 06180000 061900:00 0672000:00 062100:00 06220000 06/2200:00

AUD3 a2 o2

AGD3 0003 0003
AUD S (013 T EEE OB | B S R R e e P
AGDY 0003 0003
RNS! 003 0035
RNS2 0035 0035
RNS_3

B 3%
4
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

T T T
SKF_1 SNF_1 SNF3  SNES  AGD1  AGD2  AGD3  AGD4  RMS2
WFMXD1  SNF2  SNF4  AUD1  AUD2  AUD3  AUD4  RMSL1  RNS3
Parameter

Selected Parameter

Name  MinMax  Index  Vake
| Saveas G5V max I |1.7959043498050366 o]
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6. Loading Previous Optimization Settings

To load previous optimization settings to continue calculations, click the “Open IFAS

Calibrator Setting File” button and select the “IFASCalibrationParam.xml” in the
optimization result folder.

85 IFASCalibrator

|2 Calibration(C) [ Result View(R)  Help(H)

Load past IFAS Calibrator setti_ngs{_c-uptio_n-)
I

- Target Model
| IFAS Project

Cattaintere ~

I Target Point

. |Enable PointName  Col  Row Filepath ErrorWeight  WeightRate  MaxDischarge TotalDischarge

B Enable multi target

il pyopt_sdpen v |
toraion
Evataton Funceon

 Result
resclt Folder |

BIQH-! test2 - o
Home Share View v 0
@ S0 v Mo test2 » v ¢ Search test2 P
[J Name - Date modified Type Size
. MP_out 12/12/2018 5:50 PM  File folder
ﬂ RAIN 12/12/2018 5:50 PM  File folder
ﬂ rvk_out 12/12/2018 5:50 PM  File folder
WORK OUT 12/12/2018 5:50 PM  File folder
| IFASCalibrationParam.xml 2/23/20175:25PM XML Document 27 KBI
Sitems 1item selected 26.8 KB = I

IFAS Calibrator Version 2.0 User Manual 38



The previous optimization settings are loaded.

55l IFASCalibrator

— O X
1 Calibration(C) [ Result View(R)  Help(H)

Load past IFAS Calibrator settings(option)
- Target Model

SIS C¥17G16%Abe F11_20140ct
=0T E LSS C-band_2L-def-unif  «

s 2014/10/05 00:00 [ 50 2014/10/07 23:00 B~
i~ Target Point

- Enable  PointName Row  Filepath

Errorweight WeightRate MaxDischarge TotalDischarge

% Enable multi target
~ Calibration Parameter

ot | X

Max Generation : Mazx Population
Svaluaton Foncton
i Result
G G C¥17G16¥Test03_02. T_N_02

[ e
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1. Troubleshooting

If the following error occurs when performing steps in sections “5.1 Verification of

Error/Hydro Graph” and “5.3 Analysis of Optimization Results”, it indicates that the

specified optimization output file cannot be read.

Could not find file
'ENsvni 17 G116 Test\CalibrationTe st\Test02' datafile.tbd'.

If the file “datafile.txt” exist in the location specified by the message, the following causes

of error may exist:

A) Data of the observation flow rate mismatch

Ensure that the observed flow file has the same interval as the IFAS project calculation
interval for the entire period of the IFAS project that is being optimized. Please note the
entire duration of the IFAS project is required rather than the optimization evaluation

range.

B) Divergence of IFAS

The calculation results diverge, and the optimization process may have ended
prematurely. In this case, one of the files under the “WORK_OUT” folder in the
optimization results folder contain “nan” values. Review the search scope of the

parameters and perform the optimization again.

C) Divergence of error value evaluation of optimization
For multi-objective optimization, if the weight is large, the evaluation function may
diverge, and the optimization process may have prematurely ended. In this case, reduce

the weighting and perform the optimization again.

IFAS Calibrator Version 2.0 User Manual 40



