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Taiwan-Japan River Flood Warning and

Simulation Technology Workshop

In today's world, water resource management and disaster
prevention have become crucial issues that countries worldwide must
collectively face. This is especially true in the context of research and
application of river flood warning and simulation technologies, which
are indispensable. Taiwan and Japan are two island nations that are
prone to frequent earthquakes and often affected by typhoons. The
river systems in Taiwan and Japan play vital roles, impacting various
aspects such as agriculture, urban development, and ecological
conservation. Thus, through the “Taiwan-Japan River Flood Warning
and Simulation Technology Workshop", we explore and strengthen
collaboration and communication between the two countries in this
field.

Rivers are not only vital sources of water resources but also
significant areas for human life and production. However, rivers also
serve as important pathways for natural disasters, including disasters
like floods and landslides, which frequently cause severe losses and
disruptions. Consequently, the development of effective river flood
warning systems and simulation technologies is crucial for ensuring
the safety of people's lives and properties. Taiwan and Japan, being
countries prone to earthquakes and typhoons, have profound needs
and experiences in river flood warning and simulation technologies.
While both countries have relatively well-developed hydraulic
engineering and disaster prevention systems, they must continuously
innovate and improve to confront new challenges like climate change.

Through this workshop, we hope to collectively discuss the latest



developments, research findings, and application cases of river flood
warning and simulation technologies, seeking better ways to address
future challenges. Furthermore, both countries possess abundant
resources and advantages in technology and talent. Taiwan is home to
many outstanding tech professionals and research institutions, while
Japan has numerous globally recognized universities and research
organizations. Through this workshop, we can promote technological
exchange and cooperation between the two countries, jointly
promoting innovation and application in river flood warning and
simulation technologies. Therefore, this workshop is organized by
the Sinotech Foundation for Research & Development of Engineering
Sciences & Technologies, the Ecological Engineering Research
Center of National Taiwan University, the Hydrotech Research
Institute of National Taiwan University, and Sinotech Engineering
Consultants, Ltd. Also co-sponsored by the Sustainable Development
Committee of the Chinese Institute of Civil and Hydraulic
Engineering and the Water Resources Committee of the Chinese
Institute of Civil and Hydraulic Engineering. and The Department of
Bioenvironmental Systems Engineering of National Taiwan
University, the Department of Civil Engineering of National Taiwan
University, and the Department of Civil Engineering of National
Chung Hsing University , Sinotech Engineering Consultants, Inc. co-

organizes the event.

The Sinotech Foundation for Research & Development of
Engineering Sciences & Technologies is dedicated to elevating the
domestic standards of hydraulic and civil engineering technology. In
addition to actively gathering relevant domestic literature on
hydraulic and civil engineering, the Foundation actively introduces
advanced technologies from abroad. Hence, through this workshop,
we invite academic institutions with substantial experience and

expertise, such as Hokkai-Gakuen University in Japan, National



Taiwan University, and National Chung Hsing University, to
participate. Particularly in the fields of hydrology, water resource
management, and geographic information systems, their participation
will facilitate technical exchange and knowledge sharing, driving
continuous 1nnovation and improvement in river simulation
technology. Additionally, the Foundation has invited the Japan River
Information Center to participate in the workshop, facilitating the
exchange of river hydrological data, meteorological information, and
hydrological observation data. This is crucial for Taiwan's research
and development of river flood warning systems. This workshop can
promote cooperation between Taiwan and the Center, fully utilizing
its rich data resources to ensure the reliability and accuracy of river
flood warning systems.

We also hope that this workshop will provide an opportunity to
promote cultural exchange and deepen friendship. Despite the
geographical distance between Taiwan and Japan, there are many
commonalities in culture, history, and values. Through the Taiwan-
Japan River Flood Warning and Simulation Technology Workshop,
we can deepen mutual understanding and friendship, collectively
contributing more to global water resource management and disaster
prevention. It will also strengthen cooperation and communication
between the two countries in the field of water resource management
and disaster prevention, promoting technological innovation and
talent development, and making positive contributions to the

sustainable development of the region and the world.
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Chapter 1

Using Nays2D Flood

This manual explains the basic operation and startup procedures of Nays2D Flood, which
is compiled with iRIC. TheNays2D Flood solver simulates two-dimensional plane river
flow and riverbed deformation. It was developed by Professor Yasuyuki Shimizu of
Hokkaido University. The following explanation is based on the assumption that you have
installed the iRIC software on your computer. If you have not installed the iRIC software,

download it from the following URL and install it on your computer.

URL: http://i-ric.org/download

Software: iRIC version4.0 or later



http://i-ric.org/downloads

1.Nays2D Flood basic operating procedures
The following are the basic procedures for operating Nays2D Flood with iRIC:

Launching Nays2D Flood
Prepare to use Nays2D Flood on 1RIC.

Creating the calculation grids
Create a grid for caleulation using Digital Elevation Model (DEM) data or the
like.

Setting the calculation conditions
Set simulation discharge. boundary conditions, roughness and other 1tems.

Making simulations
Run Nays2D Flood for the simulation.

Visualizing the calculation results

Visualize the simulation results, such as flow velocity. water depth and
riverbed elevation. by means of a contour map/vector map to see whether the
simulation has sucecessfully run.



2.Launching Nays2D Flood

The following is the procedure to launch Nays2D Flood on iRIC.

When launching iRIC, the [iRIC Start Page] window will open.
Click on [Create New Project] in the [IRIC Start Page] window.

OHEES -~ ~ Q it WHZ « >t + QA DB "BEGE =2 0 6
. iRIC Start Page

iRIC
Welcome to IRIC!
iRIC can simuate rivers from Colorado River to the Nie

Start Simulation Project|  Support |
Create New Project... L. Open Project File...

Recent Solvers: Recent Projcts
> Nays2D Flood v5.0 64 bit > ext

Copyright Yasuyuki Shimizu F\2work hir. versiond Dlex1 ipro

> Nays2DH iRIC.4x 1.0 64bit > ex3

Copyright Yastyuki SHIMIZU and Hiros Fi2work hir_ versiond Olex3 ipro
> ex2

FA2work hir._versiond 0lex2 ipro

The [Select Solver] window will open.

Select [Nays2D Flood v5.0] in the [Select Solver] window, and click on [OK].

ji Select Solver ? X

When you create a new project, you have to select the solver to use for calculation. Please select a salver,
and praess “OK” hutton
EvaTRiP Pro

Fbml_flow3 v2023_1_iric4
Mflow_02 iRIC4 ver1.1
Culvert Analysis Program

Basic Information

Mame MNays2D Flood v5.0 64 hit
Wersion 5022111715

Copyright  “Yasuwuki Shimizu

FaSTMECH Reloase  2022/08/14
CERID Homepage http/i-ric.org
Morpho2DH v1.0

DHABSIM 1.1 Description License
Nays2d+

River2D

GELATO(former UTT)

Nays2DH iRIC4x 1.0 64bit
Nays2Dv vertical 2D mode
nays3Dv 3D Density Flow {
NaysCUBE v4.43.74
Nays1Dp v.1.00.8 64bit v4
Nays2D Flood v5.0 64 bit
< >




A window with the title bar "Untitled-iRIC v4 [Nays2D Flood v5.0]" will appear.

fi?. Untitled - iRIC 4 4006884 [Nays2D Flood v5.0 64 bit - [Pre-processing Window] - o x

# File Import GeographicData Grid Measured Values Calculation Condition  Simulation  Calculation Result View  Option  Help CIE]

CHEES ~ ~Q Lk %525 « + 1+ QA PR/ BaGh=ta 8
T4

o | Object Browser x
v 2100 Geographic Data
Elevation

Obstacle

Xrain

Bomber
Roughness condition
Areal fraction that ...
] Reference Informati..
1 [ Grid Creating Condition
Boundary Condition Set.
v Grid [No Data]
[ B Boundary Condition
Messured Vslues
[ B Background Images
v 47 Background Images {Int..
O Bxswmm @,
B[ Axes
~ Distance Measures
A [ Measurei

K ERRERIE

ra

Nays2D Flood v5.0 is ready for use.



3.The sample data

The sample data used for the sample simulations explained in this manual are available

at:

URL: http://i-ric.org/en/download
Examples of simulation: Nays2D Flood

To run Nays2D Flood according to this manual, data should be downloaded from the above
site or provided by the staff in an iRIC training course.

The project files (*.ipro) in the description and sample data of each chapter in this manual
1s created by following solver. Although the project file cannot be used without change if
the solver version is different, resetting calculation conditions and so on, following this

manual enables calculation with other versions.

Solver: Nays2D Flood v5.0

Sample data and corresponding solver version

Data name Contents version
N2F Examples of flood calculation for an Nays2D Flood 5.0
actual river section
N2F_2 Examples of tsunami runup analysis Nays2D Flood 5.0
using SRTM data

N2F_3 Examples of rainfall induced flooding in| Nays2D Flood 5.0

actual river



http://i-ric.org/en/downloads

4.Simulation conditions of Nays2D Flood

This manual teaches how Nays2D Flood is used to simulate river flow during flood events
for two relatively simple examples. There are some omissions in the explanations of the
physical and numerical aspects of the simulation conditions that are to be set. Nays2D
Flood has other functions (setting conditions) in addition to those explained by this

manual and these two specific examples. For more complete details, please refer to the
Nays2D Flood Solver Manual.



Chapter 2

Examples of flood calculation for an
actual river section

Objectives

Simulate the flow regime (water depth and flow velocity) using Nays2D Flood for an
actual river section with a flood discharge, and check to see whether the simulation is
successfully run.

Outline
1. Creating the calculation grid

Using elevation data of an actual river section, create a calculation grid.

2.Setting the calculation conditions

Set flood discharge for unsteady flow. Set various other conditions necessary for
simulation.

3. Making a simulation

4. Visualizing the calculation results

Here, we introduce how to display a water-depth contour map and a flow velocity vector
map.

10



1. Creating the calculation grid

Importing cross-sectional river survey data

Importing geographic data

On the menu bar, select [Import] - [Geographic Data] - [Elevation].

2. Untitled - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - o X
* File | Import Geographic Data Grid Measured Values Calculation Condition Simulation CalculationResult View Option Help

(s (I sesgipReDaE I Essas e, p S mh G e 3 5

Geographic Data (Elevation from web) + Obstacle...
T . Hydwuicban v Xnin.

g GridCreating Condition.. Bomber..

AL o Roughness condition..

[ Calculation Condition... Areal fraction that buildings occupyimax=0.95)..
Calculation Result... Reference Information...
Measured Values..
Background Image..

Visualization/Graph Settings..

B Areal fraction that ...
I Reference Informati...
) Grid Creating Condition
B9 Boundary Condition Set..
~ [0 Grid [No Data]
B Boundary Condition
1 Measured Values
[ Background Images
v [ % Background Images (int...
O 2teEs @me.
[ xes
~ [ % Distance Measures
[ Measuret

11



Open [¥¥SampleData¥¥N2F], select [N2F.tpo] and click on [Open].

Jic Select file to import X

« v 1 > PC » #iiJa-L (D) > SampleData > N2F ) 2 N2FD#EF:

2 FLLTALT - =]

a

gtl.csv

~

= pC

B30 ATIIOH
¥ FIv0-f
W FAyh T
5 FxaAvh
Sharad

= g

b z1-vuy

% Windows (C)
o RUI-4 (D)
3 SDXC (E9)

vﬂo
a,

N2Ftpo N2F_bak.tpo qt2.csv qt3.csv

- Transcend (F) V'

74 L& (N): |N2Ftpo V‘ All importable files (“tpo *.csv* v

B<(0) hapdd

On the dialog [Filtering Setting], input [1] for [Filter] value and select [OK].

Set a larger number for the filter value and filter the dataset if the operation is slow
because of the high number of data points. The filter simply skips over the data; i.e., if
the filter is one, each data point is read into iRIC, but if the value is two, only every

other data point is read in, and so forth.

E # Import Setting ? X
File name: D:¥Sample Data¥ N2 F¥NZF tpo
Encoding: System ~

Goordinate System ————-
File Format
(O C8V (Comma separated values) @ Gustam delimited text

Delimiters

DCnmma DTab Sua:a DOnlnn DSemi:n\nn DOther’

Special characters

Cluote character: @ Esuare character: (7]

Record options

Header lines to ignore

First header line contains fizld names

Select fields
X fielkd » Y. | fieldZ b Value: field3 »
Skip setting
Skip mt
Preview
field1 field2 field3 -
1 25986329 -22007.127 251930
2 12434104 -36164.716 148959
3 12686.090 -36164.243 150,958
~
417020076 26162 761 154 08
Cancel

12



If the [Pre-Processing] window shows the shape of the river section that you are

simulating, the data have been successfully imported.

2. Untitled - iRIC w4 4.0.06884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - o x

/# file Import GeographicData Grid Measured Values Calculation Condition  Simulation  Calculation Result View Option  Help SCIE

OREES - ~ Q Lt WA 5 « » 1+ QQ BB/ WEGE-L0 O 6
T e g AL

Object Browser
A Geographic Data
n Elevation
[ Point Cloud Dat...

Obstacle

Xrain

Bomber

Roughness condition

Areal fraction that ..

Reference Informati...
[ Grid Creating Condition

Boundary Condition Set...
v Grid [No Data]
Boundary Condition
Measured Values
[ B9 Background Images
v A Background Images (Int..

O[O memm: mase. Elevation
[ Axes 48387
~ Distance Measures
[ Measuret 37665

28942
20219
11497

&z

13



Importing a background image

On the menu bar, select [Import] - [Background Image].

2. Untitled - iRIC v4 4.0.0,6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

/ File |Import Geographic Data Grid Measured Values Calculation Condition  Simulation Calculation Result View Option Help

Measured Values..
Background Image..

Visualization/Graph Settings

I Roughness condition
B Areal fraction that ..
[ Reference Informati...
[ Grid Creating Condition
B Boundary Condiition Set..
Grid [No Data]
I Boundary Condition
Measured Values
Background Images
Background Images (Int..
O maseme: mase
) Ases
~ [ Distance Measures
[ Measuret

s

G~ 0 6

( gecgrauhrl}am AT S BCNON 3 g |
eographic Data (Elevation from web) ¥
T . Hydwuicban .
& Grid Creating Condition..
L. G
h Calculation Condition.-
Calculation Result.

- o x

&

Elevation
46287

3665

28942
20219
11497

Open [¥¥SampleData¥¥N2F] and select [N2F.jpg].

ii”. Open Image file

1+ « FATbT 5 SampleData » M2F v B

EE - FLWIANS-

& OneDrive

O pc
B ATT
¥ g9u0-F Naf
B FRI T
PN
¥ e
- Razd
b -3y
‘i Windows (
s RECOVERY

A simon Y

N2FDEE

=~ m @

TrA & (N): | N2F

v| |AII images(*.jpg *.jpeg “png ~.t V|

FUQ)

| | #wen |
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Background image

When creating grids for
calculation, importing
background images such
as maps and aerial
photos makes it possible
to create grids that
incorporate riverbanks
and land use. Obstacle
cells and roughness cells
mentioned below can be
set in reference to the
background image.



Using the [Move], [Rotate] and [Zoom] functions, match the background image with the

elevation data.

[Move] [Rotate] [Zoom] refer to mouse hint

/

fi¢. Untitled - iRIC v4 40,0684 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - o X
# File Import Geographic Data Grid Measured Values Calculation Condition  Simulation ~ Calculation Result View Option  Help

CREES - ~ Q Ikt %45 « » + + QQ D0/ BhEGE 0 OE
TIi -
/& | Object Browser —— 5% Hint

v 41 Geographic Data
B v A7 dewtion
317 Point Cloud Dat...

9 o It is convenient to find

1 89 e .

15 Bomber the geographic features
4] B Roughness condition
19 Areal fraction thr... and mark on the
7] B Reference Informati... .

21 D) Gid Creatng Condition background image when

[ B0 Boundary Condition Set.
v 9 Grid [No Data]
4 B Boundary Condition
M B9 Measured Values
v [/ B0 Background Images
1[0 Nasipg
v [7 M9 Background Images (Int..
OD BB @mek..
E D Axes
v B9 Distance Measures
1) Measure1

you match the
background image with
elevation data.

In this case, the frame
line is drawn and you
can use this frame line
to match.

Referring to the hint above, match the background image with the elevation data.

2. Untitled - iRIC v4 4.0.06884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] = o X

# File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option  Help - 18] %

CREES -~ ~ Q lulx %3 % > 1 + QO PE  BhGh--00 6
rIEES 1AL
Object Browser x

'é v [ 19 Geographic Data

B U geaton
41 [ Point Gloud Dat...

(] B9 Obstacle

M B Xrain

Bomber

Roughness condition

Aveal fraction that .

B9 Reference Informati.

1) Grid Creating Condition

25 Boundary Condition Set...

v 4159 Gnd [No Data]

[ B Boundary Condition
Measured Values
Background Images.

[ n2kjpg
Background Images (Int...

O Etems @se.

1) Axes
Distance Measures

[ Measure1

<
KK

<
Kl

(SIS
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Click on [Background Image]-[N2F.jpg] on the object browser.

Fix the background image with [fix position].

7. Untitied - iRIC v4 4006884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - o X
# File Import Geographic Data Grid Measured Values Calculation Condition  Simulation Calculation Result  View Option  Help

OHEES ~ ~ Q Ikt WH %% <« >+ + QA PB //BLGL=:=a 08
Tl »

ObjectBrowser x
é v [ B Geographic Data

[/ B9 Elevation
[C1[7) Point Cloud Dat.
Obstacle
Xrain
Bomber
Roughness condition
Aveal fraction that .
Reference Informati.
Grid Creating Condition
Boundary Condition Set...

JRRREERC

[SIS]N]

<

Gnid [No Data]

[ B Boundary Condition
Measured Values
Background Images

1B nasipg
Background Images (Int...

O e+42E @5k

[ Axes
Distance Measures

[ Measure1

<

<
KR [ K&

<

You can also set the position of the background image by right-clicking the object

browser [Background Imagel-[N2F.jpgl and specifying coordinates from [Properties].

li’ Background Image Position ? *

Method of designation

@ Specify bottom—left wvertex position, scale, and mtate angle
O Specify bottom—left and bottom-right vertex positions

Bottom—left vertex

Bottorm—right wertex

X | 100167000 3| X 295271411 3
v. | -3eszapooo 3| v 367765991 3
S cale: Q| 222734 [3]
Rotate Angle: @ | 01389 =)
Reset ‘ | Ik | | Cancel | | Ay
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2 Selecting an algorithm for creating a grid

On the menu bar, select [Grid] - [Select algorithm to create grid].
The [Select Grid Creating Algorithm] window will open.

7. Untitied - iRIC v4 4006884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

# File Import Geographic Data Grid Measured Values Calculation Condition  Simulation ~ Calculation Result View Option Help -l8x

CHEE@S Feulmimutaeeilil « > + + QA PB S BLGL=C 06

Grid Creating Condition ’

+ 3 ﬁl_ -n Boundary Condition Setting »
Object Browser Create Grid.
,& v [ B9 Geographic Data Attributes Generating Fr
B v 90 beaten Attributes Mapping 2 3
[0 pointCioud
~
[ B9 Obstacle Bl
[4 B9 xrain
% Bomber Display Setting..

Roughness cond &) Open Bird's-Eve View Window
Aveal fraction th
Reference Inforr
) Grid Creating Condi = 'MPOrt.
Boundary Condition ~_FXPort..
Grid [No Data]

(41 B Boundary Condition
1 Measwred Values
Background Images

[ n2sipg

£ Background Images (Int...
O Btemr @,
1) Axes

 Distance Measures

[ Measure1

Add New Grid

v

& &

v

)

[§]S]

Select [Create grid from polygonal line and width] from the list below the [Select Grid
Creating Algorithm] window, and click on [OK].

Nays2D Flood primarily creates a grid from polygonal lines and grid widths.

li” Select Grid Creating Algorithm ? X

Algorithm: Description:

Create grid from polygonal line and widt| | First, please define pobyaonal line, by mouse—

- _ - clicking. The polygonal line is used as the center
Create grid from cross-section data line of the grid. Then, vou define the width,
Create grid by dividing rectangular regiol| |divisian number of grid in I direction and J

Create grid by dividing rectangular regioi| | 4= ction
Create compound channel grid
Create grid shape solving Poisson equatic
General purpose grid generation tool
u-shape grid generator for Nays3dv

2d arc grid generator

2d arc grid generator (Compound Channg
Grid Generator for Nays2Dv

Grid Generator for Nays3Dv
Multifunction Grid Genarator

Simple Straight and Meandering Channel
U-shape channel generator

< >

Ok | | Cancel
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|| 3 Creating a grid ||

Right-click on several points through which the grid centerline passes, and press the

“Enter” key.

A
Fas
=S
|2

A

v [ Geographic Data
> [4 % Elevation
> [J B Obstacle
LB Xrain
18 Bomber
> [P Roughness condition
> [1P% Areal fraction that ...
[J B Reference Informati.
[7) Grid Creating Condition

> (1P Gnd (64 x 31 = 1984)
[ 79 Measured Values
v [/ 17 Background Images
[ Nefipg

) Axes
v (19 Distance Measures

@M s3En

> [P Boundary Condition Set...

v [ 9 Background Images (Int...
00 =teER @st..

i ext.ipro - iRIC v4 4006884 [Nays2D Flood v5.0 64 bit]
File Import GeographicData Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help

CHEES -~ Q iz %% % « » + + QQ BB  BEGLEELL G
t40
<

a x

Set the grid centerline
from the upstream end,
where flood flow enters,
to the downstream end,
where the flood flow
exits. To finish, double-
click on the end of the
centerline, or hit the
“Enter” key.

In the [Grid Creation] window, make the following settings and click on [OK].

/ Grid Creation

ni.
n,g.

63 =
W: [0 m

oK.

| | Cancel

‘ | Apphy

Number of divisions in the
longitudinal direction : 63
Number of divisions in the
transverse direction : 30
Grid width in the transverse
direction : 6000 m
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Click on [Yes] in the [Confirmation] window.

_#* Confirmation >

o Do you want to map geographic data to grid attributes now?

Yes | | No

A grid will be created.

i ext.ipro - iRIC v4 40,0684 [Nays2D Flood v5.0 64 bit] - o %

File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help

OHEBES -~ QIulx WX % « >+ v QA PB /BLGLE= 0 6
Tdi AL

V4 . ¥ Pre-processing Window

+ 2| Object Browser x

! » Geographic Data
Elevation

'ﬁ > O1f Obstacle

ks C1B® Xrain

g 15 Bomber
[C] P Roughness condition

> [JP9 Areal fraction that ...

[J P Reference Informati.

[7) Grid Creating Condition
> 1B Boundary Condition Set...
v [A 19 Grid (64 x 31 = 1984)
[4 ) Grid shape
17 Node attributes
1P Cell attributes
[C] ™ Boundary Condition
Measured Values
v Background Images
[ N2kjpg
v [4 B9 Background Images (Int...
O memss @5
) Axes
v [ Distance Measures

=0 #a

Googleozrt

v
>

X: 22010462065  Y: -19618.776811
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Mapping geographic data

Elevation data are
applied to the grid.

It is possible to move, add
or remove centerline
points under [Grid
Creating Conditions]
even after the grid is
created.



2. Setting the calculation conditions

Open "Calculation Conditions"

On the menu bar, select [Calculation Conditions] - [Setting].

The [Calculation Conditions] window will open.

fi¢. ext.ipro - iRIC v4 40,0684 [Nays2D Flood v5.0 64 bit] - o X%
File Import Geographic Data Grid Measured Values | Calculation Conition | Simuiation Calculation Result View  Option _Help

LORE@S -~ ~ @ =R « 5 + L QA P S BEGLE O 8
48 /{*/J_ & Import..

= Export..

Object Browser
v [A™ Geographic Data
> [ Elevation
> [1B9 Obstacle
LB Xrain
g 18 Bomber
> [P Roughness condition
> [P Areal fraction that ...
] % Reference Informati.
[7) Grid Creating Condition
> [ B» Boundary Condition Set...
v [A B Grid (64 x 31 = 1984)
[4[7) Grid shape
> B Node attibutes
> C1M Cell attributes
> []®» Boundary Condition
10 Measured Values
v [ B9 Background Images
[ Nafipg
v [ Background Images (Int...
0N Etems @
) Aves
v [Z1 M9 Distance Measures

M)
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Setting the inflow boundary conditions

Click on [Inflow/ Outflow Boundary Conditions] from the [Groups] list to make the
following settings:

ji” Calculation Condition 7 % Time unit of
discharge/water surface
Groups elevation files: Second
Inflow/Outflow ... Time unit of discharge /water surface file Boundary Conditions for
Initial Water Sur... Boundary Conditions far F1 j=15 Inflow
Time Boundary Conditions for Fnj Bogndary Condition for
Others Water surface at downstream J)=nj: Outflow
Water surface at
Constant value (m) @ downstream: Free Outflow
Stage at downstream time series Edit: Rainfall: without
Bainfall Note : Inflow conditions are
decided at [6.Setting the
Rainfall time series(mm/h) Edit inflow river conditions]
Use constant value or read
from file when the stage at
downstream is effected by
ok ]| ocaneel | sea level or overflow level

at the outflow.
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|| 10 Setting the initial water surface profile

Click on [Initial Water Surface Elevation] from the [Group] list to make the following

settings:

ji’ Calculation Condition ? X

Groups
Inflow/Outflow ... Initial water surface Depth =0 bt
Initial Water Sur... Initial water surface slope of main channel Q0m
Time
Others

o] [ owen

22

Initial water surface:
Depth =0

Note: When the water
surface elevation of the
downstream end may be
affected by the sea level
or the downstream flood
level, use a constant
value (a line).



|| 11 Setting the time ||

Click on [Time] from the [Group] list to make the following settings:

R Calculation Condition

Groups
Inflow/Outflow Boundar...
Initial Water Surface
Time
Others

Output time interval (sec)
Caloulation time step (sec)
Start time of output (sec)

Start time of bamker (sec)

? X
I
[ 9]

OK

| | Cancel

23

Output time interval (sec):
600

Calculation time step (sec):
0.2

Start time of output (sec): 0
Start time of bomber (sec): 0



| 12 Other settings

Click on [Other] from the [Group] list to make the following settings:

Ji’. Calculation Condition ? X Fi t dff th d
Inite diiference metno
Groups ot oot et of advmtion & ] of advection terms:
inite differential method of advection terms .
Inflow/Outflow ... ulend scheme
Initial Water Sur... Maximum number of iterations of water surface calculation .
Time o " ‘ o Maximum number of
elaxation coefficient for water surface calsulation m . .
Gz i r corth iterations of water
inimum water de
- » surface calculation: 10
A far eddy viscosity coeffisient (k/6ukh x A + B) R 1 t' ff' R ¢ f
B for eddy viscosity coeffisient (k/6uwkh x A + B) l:l elaxation coerricien R or .
water surface calculation:
Murber of threads for paralle computation (Onky multi core PG)
Inundation of buildings 0-8 .
Model parameter for flow resistance by buildings Mlnlmum Water depth'
How to calculate gamma |gam_x=gam_y=1 ~sqrtll ~gam_v) v | 0.01
A for eddy viscosity....: 1
| or eddy viscosity... 0
u oot

Many other conditions can be set; however, they do not need to be set for this simulation
as the default values are acceptable. After making the settings above, click on [Save and

Close] to close the window.
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13 Setting inflow rivers

Set the inflow rivers (or the bank opening point) at the upstream (red line) and right
side (blue line) since you set the [boundary condition for j = 1] as [inflow] in the inflow/
outflow boundary conditions.

i ex1.ipro - iRIC v4 4006834 [Nays2D Flood vS.0 64 bit] - o x

File Import &ographlc Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help

€S~ ~Q il WX « > 1+ QA PpE /BLGLE=R 0 6

A x In this river section, two

! v [ Geographic Data . ( .
Bl > 2 ceoion rivers (including

o agricultural canals) flow
xy | oncy across the red line and

> [C] P Roughness condition
> [JP9 Areal fraction that ...
[CJ B Reference Informati..
[} Grid Creating Condition
> ] Boundary Condition Se..
v M9 Grid (64 x 31 = 1984)
[ M) Grid shape
> [1F% Node attributes
> IR Cell attributes
> 1M Boundary Condition
I Measured Values
v [ B9 Background Images
[0 N2fipg
v [ B9 Background Images (Int...
1) mae®es mee..
[ Axes
v 1M Distance Measures

[ s

one river flows across the
blue line, as indicated by
the red arrows.

No river comes in the
area from the outlet i=ni
or the other bank j=nj
and these boundary
conditions are outflow
only.

In the Object Browser, select [Boundary condition setting]-[Add inflow]

2. extiipro - iRIC v4 40.06884 [Nays2D Flood v5.0 64 bit] = o X

File Import GeographicData Gnd Measured Values Calculation Condition Simulation Calculation Result View Option Help

CHE®ES -~ ~ Q kit W& % « >+ + QA B BEGL=0 O 6

Object Browser x

B/~ 25 ceographic Data

Elevation

7 Obstacle

Xran

Bomber

Roughness condition
Areal fraction that ...

Grid Creating Condition
% Boundan =

mbﬁm
Add BoxCulvert
Add Gate
Add Pump

Boun f Delete Selected...

v'

~ [ Distance Measures
2D s
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While selecting the [Inflow], enclose the sides of “Inflow” locations with polygons.

When the location is confirmed, the [Boundary condition] setting dialog opens.

CHBES ~ ~ Q Ikl % & %

BES |

A
]
£y
1=
'

cor L @A b SBELGLEER 06 |

. ¥ Pre-processing Window
Object Browser
v Geographic Data
Elevation
Obstacle
Xrain
Bomber
Roughness condition
Areal fraction that .
Reference Informati.
[7) Grid Creating Condition
v Boundary Condition Set.
[ New Inflow
Grid (64 x 31 = 1984)
[4 ) Grid shape
1P Node atuibutes
1B Cell attributes
[J M@ Boundary Condition
Measured Values
v

gooooog

v e

Background Images
&) N2kjpg
Background Images (Int...
OD m+e2R =5
1) Axes
v Distance Measures
[ #an

v

Ll e

X

# Boundary Condition 7

Irifiow.

New Inflowl

Tyoe

Setting

Dischargs time s2ries

& Shpe valuz at inflow

oor I
[ Transgarent
Lire wikn: 73]

Show rame

ok [ cancel |

Google eart

. 4 Boundary Condition

? X

Tvpe: Inflow
Marme: Mew Inflowd
Setting

Discharge time series Edlit
Slope value at inflow 0.001 Name: arbitrary name, we use New
Inflow 1
Calor - Slope value at inflow: 0.001
Transparent fTrrrrrrenng SI:] :
Line Width: |7 %
Show name
(] Cancel
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In the [Boundary Condition], click on [Discharge time series]

/¥ Boundary Condition ? >
Twpe: Infloew
Mame: Mew Inflow

setting

Discharge time series

Slope value at inflow

Colar:

T ranspare nt

Lire Width:

.
-

7

Show name

s

' a0

000

4k

Cancel

In the [Calculation Condition], click on [Import]

~ . . .
£ Discharge time series

Time

Discharge(m3/s)

Discharge(m3/s)

fidd Remaove

Export

Clear

L L L B B L B
8] 200 400 §00 800 1,000
Time

Garco
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In [Choose a text file] click on [qtl.csv] and then [open].

Open the discharge data.

& v

W pC

B30 ATIT
¥ gov0-K
7R+ T
5 FEaivk
Sisad
v

b z1-99y
&. Windows
~ Y=L (
%5 SDXC (£}

w~ Transcend

fi’. Choose a text file

> PC > #U1-K (D) > SampleData > N2F

7t

(]
D)

(F)

EE - LIS~

~

a,

v O £ NeFOEE

a,

qtl.csv

v

qt2.csv

qtd.csv

T7{ AN | gtl.csv

v | Text files (*.csv *1xt) v

=- O @

Click on [OK].

Repeat above operations for New Inflow 2 to New Inflow 3.

E # Discharge time series ?
Time Discharge(m: ™ 350 g
10 50 300{
2 600 50 ]
1250
3 1200 0 :g
4 1800 4.6
E2004
5 2400 231 g,
6 3000 323 %150*
7 3600 36.9 N
0100 o
8 4200 41.5408 ]
9 4800 60.0033 50
10 5400 784659 v ]
< > D= r T T T T T 1
0 5,000 10,000 15,000 20,000 25,000 30,000
Add Remove Time
Export Clear Cancel|
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Correspondence of the
inflow river and the
discharge data are as
follows;

Inflow1: gqtl.csv
Inflow2: qt2.csv
Inflow3: gt3.csv

Note: The time step of
the discharge files need
to be set the same.



Click on [Grid] on the menu bar [Attribute Mapping]-[Execute].

li< ex1_tmplipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] -

File Import Geographic Data Gnd Measured Values Calculation Condition Simulation Calculation Result View Option Help

GH®

=)

X

Select Algorithm to Create Grid... X Zy « > 1t s @A B ALGRLER OB

OiE Attributes Generating
Attributes Mapping »
! v Geographic Dat

y ”~ O Elevation Edit B

I Obstacle | Delete..
H :’a"‘b Display Setting... .
OMOET & Open Bird's-Eye View Window
[ Roughness ¢
[JP» Arealfractic  Add New Grid
D19 Reference It & im0
[ Grid Creating ¢ S

~ [ B Boundary Conds
New Inflow1
[ ) New Inflow2
[4 [) New Inflow3
v [P Grid (64 x 31 = 1984)
[ Grid shape
[P Nede atuibutes
[ ®» Cell attributes
O B Boundary Condition
[ B9 Measured Values
v [ I Background Images
™[ Nzfipg
v [ 7% Background Images (Int...
O0) 2xems @
[ Axes
Distance Measures

) #an &

Coogletar

Grid Creating Condition
1+ 3 Boundary Condition Setting ,
U CreateGrid..
& Preprocessing Windon ’ {

Inflow rivers are set on the sides.

it ex1_tmp1ipro - iRIC v4 40.0.6884 [Nays2D Flood v5.0 64 bit] =
File Import Geogra

(€]
Ty

icData Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help

o

X

QL %ZL o1 QAPE WGk 6

& |- Pre-processing Window
2 Obyect Browser x
! ~ Geographic Data )
'ﬂ [ Elevation
Obstacle
Xrain
Bomber
Roughness cond...
Areal fraction th.
Reference Infor...
[ Grid Creating Condit
Boundary Condition
[7) New Inflowt
4[] New Inflow2
4[] New Inflow3
v [ B9 Grid (64 x 31 = 1984)
[ ) Grid shape
v [J M Node attributes
O Elevation
v B Cell attributes
[ [ Obstacle
O xrin
[1[7) Bomber
[ [ Roughness ¢
O Areal fractio.
Boundary Condit...
Measured Values

goooog

Google'tar

Background Images ¥
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Position setting of inflow
boundary condition



14 Setting roughness condition

In the Object Browser, check [Grid] — [Cell attributes]-[Roughness condition].

i2. ex1_tmp1.pro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - o X
File Import Geographic Data Grid Measured Values Calculation Condition Simulation  Calculation Resuit View Option  Help

LOREES -~ ~ Qi WHZE <« >t v QO B SALGE =R O
Ok
P A
"&Objmnmwse: x : ¢ &~
[ 05 Xrain A 3 2R
[ B Bomber
'# > [ B Roughness cond...
> [J 9 Areal fraction th...
[[] B Reference Infor...
[0 Gnd Creating Condit...
Boundary Condition ...
[} New Inflow1
) New Inflow2
[ New Inflow3
v [P Grid (64 x 31 = 1984)
[ Grid shape
v [J B Node attributes
O Etevation
v [ B9 Cell attributes
1) obstacte
OO xeain
[ ) Bomber
) Roughnesscc...
[ Areal fractio...
> [ B Boundary Condit...
B9 Measured Values
v [4 1" Background Images
[ [ NzFipg
v [4] " Background Images ...
O m+e2x .. ;
< >

X: 17242210949  |Y: -21848.755106

Right-click on the object browser [Geographic Data]-[Roughness condition] and click [Add]-
[polygon].

i ex1_tmp1.ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - o X
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Ol
P A
'& Object Browser x F SR h
Ao Geographic Data ~ 2N
> OB Elevation
'ﬁ > OO Obstacle
I8 Xrain
[] B Bomber
> [ @ Roughness cond...
> B9 Are & Import
I 5= Reft & Import Elevation from web...
[ Grid cre i Kda
v @MBonda
[ Nev = ExportAll Polygons.
[ [) Nev & Color Setting...
[ Nev
1B Grid (64
[ Gric
v OB Node attributes
[ ) Etevation
v [4 1 Cell attributes
[ ) Obstacle
O Xrain
) Bomber
[ Roughness c...
[ ) Areal fractio...
> [ P Boundary Condit...
119 Measured Values
v [ 1% Background Images

¥ Delete Selected...
¥ Delete All..

<

<
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Click on Object Browser[Geographic Data]-[Roughness condition]—[Polygon1].

Double-click the cell with the same roughness surrounded by polygons.

In [Edit Roughness condition value], directly input the desired Manning roughness.

- 2| Object Browser x
B ||© O ceogaphicoatn
9 Elevation
Obstacle
B Xrain
B9 Bomber
[ Roughness condit...
[0 Polygonst
CI B Areal fraction tha... W 8 tditRoughness conditionvalue 7 X
[J B9 Reference Inform...
) Grid Creating Conditi.. 4 Please input new value in this polygon,
v [7] % Boundary Condition ... S TE Roughress cordition : 0.03
[ [ New Inflow1 : e
[4 [ New Inflow2 o
) New Inflow3
v P Grid (64 x 31 = 1984)
[ Grid shape
v [] B Node attributes
[ ) etevation
v [ 1% Cellattributes
[ obstacle
O xrain
17 omber

mooog

Polygon Group Attribute Brow.® X
R 2 4
I

<

Click on [Grid] on the menu bar — [Attribute Mapping]-[Execute].
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R 2 Boundary Condition Setting ,

m Create Gnd...
& |7 pre-processing Windon

[ObjeckBrowser Attributes Generating '
Attributes 5
B[+ 25 Geographicvat Mepping 2
’ﬁ > CI B Elevation Edit »
> OJ Obstacle | W Delete...
g‘ :’a"’b Display Setting... v
€ lomber
e en Bird's-Eye View Window
v Rougimess & %P =

D Polygon Add New Grid
> OIB9 Areal fractic & ymport..
L1109 Reference oy oo
[ Grid Creating Comarer
v [ Boundary Condition ...
[ ) New Inflow1
[ New Inflow2
[ New Inflow3
v B0 Grid (64 x 31 = 1984)
[ Grid shape.
~ [ B9 Node attributes
[ D) elevation
v [ B9 Cellattributes
[ obstacle
O Xrain
17 omber

Polygon Group Attribute Brow.5 X
R 2 4
! -

<

>

X: 23879850648  |Y: -21596.076481
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Roughness condition:0.03

Note: Set Manning's
roughness coefficient by
taking comprehensive
consideration of
calculation model, land
use and past flooding
data.

In setting the roughness
coefficient, refer to page
33 of Flood Simulation
Manual (draft) and page
89 of Hydraulic Formula
1999 Edition (both in
Japanese).



Roughness is reflected in the cell.
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! v B9 Geographic Data A
> OB Elevation

'ﬁ > 11 Obstacle
O™ Xrain
(] #» Bomber
v [ Roughness condit...
[ polygonst
> CIB% Areal fraction tha...
[J B9 Reference Inform...
™[] Grid Creating Conditi...
v [“] B Boundary Condition ...
[ New Inflow1
[4 [ New Inflow2
) New Inflow3
v P Grid (64 x 31 = 1984)
[ Grid shape
~ [] B Node attributes
[ ) etevation

v [ 1% Cellattributes
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References:

Extract from pp. 33 of

Flood Simulation Manual (Draft) — Guide for simulation and verification of new model,
Urban River Research Lab, River Section, Public Works Research Institute (Japan),
February 1996

1) Find the area of each land use within each mesh. Land use: building; farmland A;,
road Az and other land use As. Here, "farmland" means rice paddy, upland field or
orchard. "Road" includes sidewalks along the road. Wilderness, grass fields and
wetlands are included in "other land use."

2) The roughness coefficients by land use are set as follows: The bottom roughness
coefficient other than that of buildings is calculated from the following weighted
average:

T WEFDT 4 —NV K a—Fpbid, 7Yz MEERTEERA,
where, n1=0.060, n2=0.047 and n3=0.050.

3) The composite equivalent roughness coefficient of the land and buildings is given
by the following equation:

T WMEFDT 4=V K a—Fpdik, 7V FEERTEERA,
where, @1is the proportion of land occupied by buildings and A is water depth.
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15 Setting obstacle cells

In the Object Browser, check [Grid]-[Cell attributes]-[Obstacle].
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[P Obstacle
I8 Xrain
[J B Bomber
v []B% Roughness cond...
[ Polygonst
> B2 Areal fraction th...
[J B9 Reference Infor..
™[] Grid Creating Condit...
v [7] I Boundary Condition ...
[ [) New Inflow1
[ [) New Inflow2
) New Inflow3
v MW Grid (64 x 31 = 1984)
[ Grid shape
v [ B Node attributes
[ ) etevation
v [ Cell attributes
1) obstacte
O xrain
) Bomber
[ [ Roughnessc...
[ D) Areal fractio..
> [4 B9 Boundary Condit...
[ Measured Values

<

Right-click the object browser [Geographic Data]-[Obstacle] and click [Add]-[Polygon].
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Reference | & Color Setting..

[ Grid Creating ¢
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[ Grid shape
v (1B Node attributes
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v 0 Cell attributes
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Click the object browser [Geographic Data]-[Obstacle]-[Polygon1].
Double-click a cell that will become an obstacle cell with polygons.

In [Edit Obstacle value], select Obstacle.

Tl

é . ¥ Pre-processing Window
" [ Opject Browser

E v 4 Geographic Data
F I B Elevation
A v Obstacle

[ Polygonst
] ™ Xrain
[J B Bomber
[J B Roughness condit... P
189 Areal fraction tha... /7 Edit Obstacle val.. 7 x
[J B9 Reference Inform.
41 Grid Creating Conditi... Please input new wvalue in this polygon.
v [4 B Boundary Condition ... v S
[ [) New Inflow1 : : Obstacle

& [ New Inflow2 ]
) New Inflow3
v 2P Grid (64 31 = 1984)
[ Grid shape
v [] B Node attributes
[ ) etevation
v [ 09 Cell attributes
) Obstacle
O xrain

Click on [Grid]on the menu bar —[Attribute Mapping]-[Execute].
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Set obs tacles such as
roads, banks and
embankments.

Note: Unless the
calculation grid cells are
small enough to depict
roads, banks and
embankments as a part
of the topography, set
roads, banks and
embankments as
obstacles.



Obstacle is reflected in the cell.
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Repeat above operations from Polygonl to Polygon2.
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| 16 Setting Areal fraction that buildings occupy

Check the Object Browser [Grid] - [Cell attributes]-[Areal fraction that buildings occupy].
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Right-click the Object Browser [Geographic Data] - [Areal fraction that buildings occupy] and

click [Add] - [Polygon].
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Click the Object Browser [Geographic Data]-[Areal fraction that buildings occupy]-[Polygon1].

Double-click the cell with the same building occupancy surrounded by polygons.

In [Edit Areal fraction that buildings occupy value], enter directly the building occupancy fraction.

2
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Building occupancy ratio:
0.3

Note: Resistance by
buildings is based on the
phenomenon that flow is
affected by buildings and
flooding occurs in
buildings. For this
reason, the premise
differs from the above-
mentioned obstacle
setting, so be careful.

If the areal fraction that
buildings occupy is larger
than 0.95, the model set
the value to 0.95.
Because this model is a
model for permeable
obstacles and can not
consider completely
impermeable obstacles.

When you want to put
impermeable obstacles,
please use [Obstacle celll.



Click the menu bar [Grid]-[Attribute Mapping]-[Execute].
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The building occupancy rate is reflected in the cell.
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17 Setting for the box culvert

Set “inside” geometry of box culvert.
Click the Object Browser [Boundary Condition Setting]-[Add Box culvert].
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Pass the water through
the box culvert to the
road set for the obstacle
cell.

Note: The setting method
of gate, pump is the same
as the setting method of
box culvert.

Add Inflow

Roughness c... 3G
Areal fractio... . S - Googl

[X: 10520.2333984375 [ V: -31258.48828125

Click the Object Browser [Grid] — [Boundary Condition Setting] — [New Box Culvert].

Surround the cell at the "inlet" position of the box culvert with polygons.
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In the figure on the left,
the object browser [grid] -
[cell attribute] - [obstacle
cell] is checked so that
the location of the
obstacle cell can be seen
on the figure.
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Double-click to confirm the position of “inside”.

The boundary Condition screen is displayed.
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Change the name on [Boundary Condition] screen to [new Box Culvert_in] and set it as an

inside.
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Name:arbitrary, we use New
Box Culvert_in
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Coefficient of free flow: 0.79
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Set “Outside” of the Box culvert.
In the Object Browser, select [Boundary condition setting]-[Add Box Culvert]
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Click the Object Browser [Boundary Condition Setting]-[New Box Culvert].

Enclose the cell at “outside” position of the box culvert with polygons.
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Double-click to set the position of “outside”.

The Boundary Condition screen is displayed.
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Name: New Box
Culvert_out

Coupling code number: 1
Inlet/Outlet : Outlet



On the menu bar, select [Grid] - [Attributes Mapping] — [Execute...]
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3. Making a simulation

On the menu bar, select [Simulation] - [Run].

Save the project.
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We recommend that you save the project before starting the
solver. Do you want to save?

The [Solver Console [Nays2D Flood] (running)] window will open to start the
simulation.
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4. Visualizing the calculation results

8 Open the "2D Post-Processing” window

On the menu bar, select [Calculation Result] - [Open new 2D Post-Processing Window].
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The "Post-Processing (2D)" window will open.
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O velocityt...
9 Arow
O D velocityt...
B0 Streamlines
1) velocity
v [A 19 Particles (aut.
0D velocity(...
v 59 Cell attibutes

9 Measured Values
1 Background Images
& [) N2fipg

[ s Tme: 252500
v 159 Distance Measures
Lesu
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DESCRIPTIONS IN THE OBJECT
BROWSER

DESCRIPTION OF EACH QUANTITY

e CONTOUR
DEPTH(MAX) The max. water depth by the time of
visualization (m).
DEPTH The water depth at the time of visualization
(m)
ELEVATION The ground height of calculation grid (m)

WATERSURFACEELEVATION

The water surface elevation at the time of

visualization (m)

VELOCITY (MAGNITUDE MAX)

The max. flow velocity by the time of]

visualization (m/s)

VELOCITY (MAGNITUDE) Flow velocity at the time of visualization|
(m/s)
e VECTOR
VELOCITY Vector of flow velocity (m/s) at the time of

visualization

e STREAMLINE

VELOCITY Displays a streamline.
¢ PARTICLES
VELOCITY Displays particles.

e CELL ATTRIBUTES

OBSTACLE CELL (A NORMAL
CELL)

Displays a normal cell.

OBSTACLE CELL (A CELL WITH
AN OBSTACLE)

Displays an obstacle cell.

BOMBER CELL (A NORMAL CELL)

Displays a normal cell.

BOMBER CELL (A CELL WITH
ANBOMBER)

Displays an bomber cell.
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| 10 Visualizing the max. water depth

In the Object Browser, select [Nays2D Flood Grids] - [IRICZone] — [Scalar] - [Depth
(Max)].

A contour map of water depth will open.

2. ex1_mp2ipro - iRIC v& 4006884 [Nays2D Flood ¥5.0 64 bit] - [Post-processing (2D): 1] - o X
Jaa File Import Draw Measured Data Calculation Condition Simulation Animation Calculation Result View Option  Help -1aix

OHEES -~ ~ @ Il WH %X « >+ + QA P /BEGLEER O 6
0000020 Baso0 e

| Object Browser x
& v EB9 Areal fraction th... A

PY. 1 19 iRicZone
|2°S M [ Gnd shape

v (M8 scalar
|59

O velocity(ms-..
v @A™ Arow

O velacity(ms-1)
v VB9 streamlines

[ Bomber (Bo..
) Labet
T Measured Values
v [ 79 Background Images
i [ nN2spg

[ 89 Background Images (Int... Time: 25200 58
M) Tite
[Pl g X

Cooglesar

In the Object Browser, select [Nays2D Flood Grids] - [iRIC Zone] - [Scalar]. Right-
click on [Depth(max)] to select [Property].

The [Contour Setting] window will open.

2. ex1_smp2ipro - iRIC v4 4,0.0.6684 [Nays2D Flood ¥5.0 64 bi] - [Post-processing (20): 1] - o X
',.Flle Import Draw Measuwed Data Calculation Condition Simulation Ammation Calculation Result  View Option  Help =i8ix
LOREES -~ ~ QI WHZ « > 1 v QO B BEGL:R O 6
00000 ®«0 $asa0 o

Object Browser x
'& v [ 10 Areal fraction th.. A
B0 fy1v7-5

19 Refererce Infor.
'ﬁ v B9 iRicZone
[fé M [ Gnd shape
v M sclar
I £ ) Depthitdax)
I Dej  Show Attnbute Browser

Velocity(ms-1)
el attributes

O} Obstacle (N...
) Obstacle (O...

) Bomber (Bo.
[ tabet
B Measured Values
v [/ 7% Background Images

4 [ N2spg
>[I Background Images (nt.. Time: 2500 sec
@10 Tive
LA Tima |

Coogleeart
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In the [Contour Setting] window, make the following settings and click on [OK].

Foa Scalar Setting (Depth(Max)) ?
Color Range

Presets: |(Pleass sslect it Ignore Color bar setting when importing ~ Color Bar Setting
Relationship tetween values and colors Visiility
@ Automatically adjust based on value rangs O when selected @ Atways O Mever

O Setup Manually

Dirsctiors
Value Range O Horizontal @ ertical
Aute ti
[ Automatic THe
nax: [01 |
Title [Derth(ves ]
win: (001 |
Font setinz - MS Ul Gothic 14 pt
Colors
Late! Dispiay
Value Color ekl
Format [us2r ]

il

Remove
Number of labele: (] Auo 5 %

M5 Ul Gothic 11 pt

Color
Lakel [ ]
Backgrouret | (] Transparent

Fant Setting:

w
=}
2
&

>

«
S
2

Size and Position

Postion Distance from right
O O O Distance from bottal
O O e

I Fill lower area [Z] Fill upper area O 0@ .

Height
Switch to Discrate Mode
B
[ Transparent )
oK | cancel | Asoy

The contour map is clear.

Value range :

Remove ¥ from Automatic
Max: 1

Min : 0.01

Colors : No change

Remove A from Fill lower area
Transparent: No change

Color Bar Setting: No change

fiZ. ex1_tmp2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 11

Pa File Import Draw Measured Data Calculation Condition Simulation Animation Calculation Resuit View Option Help

GH
0000020 .

Object Browser

- Wos200 sec

v real fraction th.
RYIVT-51
Reference Infor.
v iRICZone

) Grid shape
Scalar
[ Depth(Max)
[ pepth
O elevation
[ WaterSurfac..
[ Velocity (ma...
oM ec
[ Velocity(ms-...
b Arrow
1[0 Velocitytms-1)
v Streamlines
[ Velocity(ms-1)
v Particles (auto)
[ Velocity(ms-1)
* Cell attributes
[ [ obstacie (N...
[ obstacte (0.
1) Bomber (No...
1) Bomber (Bo...
) Labet
[Z] B Measured Values
v Background Images
& [ N2fipg
> [ Background Images (Int...
) Title
| o, 0000 V]

Time: 25200 sec

Qe ~Qulr WH % « >+ + QO W . BEGL

o X

& x

alslbs -
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| 11 Visualizing the max. flow velocity

In the Object Browser, check [Nays2D Flood Grids] - [IRIC Zone] - [Scalar] - [Velocity

(magnitude Max)].

112, ext_tmp2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1] = o X

[ File Import Draw Measured Data Calculation Condition  Simulation Animation Caleulation Result View Option  Help aix

LOHBES ~ ~ Q Ikt %22 c » 1 + QO PE  EEGE L -
0000020 o Woseo0 e
Object Browiser x

»& B9 Areal fractonth.. | S
"] SRR VEY 2]
' /189 Reference Infor...
E| v FE Rczone
g [ Gnd shape
v M salar
' [117) DepthiMax)
117 pepth
[ eevation
1) waterSurfac..
) velocity (ma...
a0 s.c
117 Velocity(ms-...
v 8 Arow
1) Velocity(ms-1)
v [ 85 streamlines
1) Velocity(ms-1)
v 219 Particles (auto)
OO Velocity(ms-1)
v [ B9 Cell attributes
1) Obstacle (N...
) Ovstacte (O...
117 Bomber (No...
1) Bomber (Bo...
1) Label
19 Measured Values
v [ Background Images

M Nafipg —* ol
> [ B9 Background Images (Int... Time: 24200 s8¢
) Tive

L (A Tima.

Value range :

Remove A from Automatic
Max : 2

Min : 0.01

Colors : No change

Remove A from Fill lower area
Transparent: No change

1% | Color Bar Setting: No change
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| 12 Visualizing the inflow discharge hydrograph

Open [New Graph Window].

i< ex1_tmp2.ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 11

00000 ScQ® .. .. W25200 s
Object Browser
5 Areal fraction t
D &yIv7-5
Reference Infor...
I iRICZone
) Grid shape
v [0 scalar
O [1) DepthiMax)
1) Depth
O Elevation
[ WeterSurfac...
Velocity (ma...
a0 ec
[ Velocity{ms-...
v (8 Arrow
1) Velocity(ms-1)
v [P streamlines
1) Velocity(ms-1)
v [10% Particles (auto)
[ Velocity(ms-1)
v [ Cell attributes
O [0) ovstacte (N...
[ Obstacle (O...
[ [) Bomber (No...
1) Bomber (Bo...
[ Label
B9 Measured Values
1 Background Images
([ N2fipg
1 Background Images (Int...

) Titie

FEE B

Fad File Import Draw Measured Data Calculation Condition Simulation Animation | Calculation Result View Option Help
(= @Hums “— o~ Q M, [~ YXZYZX « -Pd Open new 2D Post-Processing Window
28 Open new 20 Bird's-Eye Post-Processing Window
[5a Open new 3D Post-Processing Window

Open new Scattered Chart Window
Open new Verfication Window

Reload

Delete...

Manage simple operation results
Import..

Export...

Export solver console log...

Import Visualization/Graph Settings...

Export Visualization/Graph Settings...

Time: 25200 sec
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[Data Source Setting] screen is displayed.

I+, Data Source Setting ? e

K Axis: Time
Calculation Result External

Point Data Selected Data

New BoxCulvert_in
New BoxCulvert_out
New Inflow1

New Inflow2

New Inflow3

Unit: m3/s

Add >
Two dimensional Data

Girid Location: | Wertex ~ | | << Remove

Depth({Max)

Depth

Elevation
WaterSurfaceklevation
Velocity (magnitude Max)
IBC

Velocity(ms-1) (magnitude)

Setting

Cance|
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Select [Calculation Result] - [Point data] - [New Inflow1], [New Inflow2] and [New Inflow3] -
[Add].
The hydrograph of the incoming river is displayed.

2. ex1 tmp2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood 5.0 64 bitl - [Graph Window: 31 - O X

[~ File Import Draw Calculation Condition Simulation Animation Calculation Result View Option Help LIE ]

CGHBES ~ ~ Q lulx %2 c + 1+ QO Pl /BEGRLE
00000 0D Yoo

350 = Naw Inflowl
= Mew Inflow2
= New Inflowd

300

5
2
i

Ny BN

New Inflowl. New Inflow2, New Inflow3

2004

150 4
100+
90 4
0
T T T T T T 1
o 5,000 10,000 15,000 20,000 25,000 30000
Time (seconds]
Controller

Data Source  Axis Setting  Draw Setting  Marler Setting  Font Setting Copy
Snapshot CSW Export

Select [Calculation Result] - [Point data] —[New Box Culvert_in], [New Box Culvert_out] -
[Add].
The hydrograph of box culvert is displayed.

2. exl.ipro - IRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Graph Window: 1] - O X
[~ File Import Draw Calculation Condition Simulation Animation Caleulation Result View Option Help

CRBES - ~ O Lot %22 ¢ o1t Q6 Pl WG
00000 OEQ  VYawu

= Mew BaxQuhert in
= Mew BoxCuhert out

~
L

. FS

Neliw BoxGu‘Ivsrt in. New BoxCulvert_out

o
L

"~
L

r T T T T T 1
1] 5,000 10,000 15,000 20,000 25,000 30,000

EFZ (£9)
Controller
Data Source | | Axis Setting | Draw Satting | Marker Setting| |Fori Setting | Copy

Srapshot CBV Export
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Chapter 4

Examples of Rainfall Induced Flooding in
Actual River

& Objectives

The objectives are to use Shuttle Radar Topography Mission (SRTM) data, to simulate
and visualize the simulated flow regime, such as water surface elevation and flow velocity,

at a river when rainfall induced flooding occurs with Nays2D Flood.

&4 Outline

1. Creating the calculation grid
Using elevation data of an actual river basin, create calculation grids: 101 division points

in the transverse direction, and 131 division points in the longitudinal direction.

2. Setting the calculation conditions

Set a value for Elevation, Rainfall and Inflow Discharge. Set various other conditions
necessary for simulation.

3. Making a simulation

4. Visualizing the calculation results

Here, we introduce how to display a water depth contour map and a flow velocity vector

map.
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1. Creating the calculation grid

|| 1 Importing geographic data ||

In the Object Browser, click [Option]-[Preferences]

i’ Untitled - iRIC w4 4,0.0.5884 [Nays2D Flood v5.0 84 bit] - [Pre-processing Window]
 File Import Geographic Data Grid Measured Values Calculation Condition Simulation  Calculation Result  View | Option  Help

HOHBES ~ ~ Q Ikl %W H % « > ¢+ QO p|IESREI——C (6
?*'I_ Tools >

Browser x
I Geographic Data BE Creste/Update Translation Files.
B Elevation -
% Obstade
B Xrain
B Bomber
I Roughness condition
[Z] 5 Areal fraction that ...
[Z] B Reference Informati...
[ [} Grid Creating Candition
Boundary Condition Set..
Gnid [No Data]
P Boundary Condition
Measured Values

=]

[ Background Images

v [P Background images (Int...
OD B4ezs @2

[ Axes Elevation

v [ B Distance Measures 000
WMeasurel

[ 1) Measure .

000
000
\ 000
- i

In [Preferences] scroll to [Background Images (Internet)]
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lic Preferences ? X

Background Images (Internet) ‘Weh Elevation Data Backgrounc 4| P

Google Map (;528) Up
Google Map (BETE)
Google Map (N TUwE)
Google Map (#:F%)
Open Street Map
E+#ER (FEHE)

E| + BT (GRERED)

E| + #TEER (English)

H+ B ER (ERIEEE)
v B+

E+#IER (EH) Google Map can also

Daown

be used instead of
Ortho-images but it
requires registration

with Google.

Add... Exit... Delete Restore Default

Input Google Maps AP key Q

Cancel

Select [GSI (English) (Japan only)] and [GSI (Ortho images) (Japan Only)]
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In the Object Browser, right-click [Geographic Data]-[Elevation].Click [Import elevation

from web].
i Untitled - iRIC w4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - o X
# File Import Geo: hicData Grd Measured Values  Calculation Condition  Simulation  Calculation Result  View  Option  Help BICIE
CHBES - ~Q kil % &% <> + + QQ Pl / BhGh=t0 O 6

T4

Object Browser x
Geographic Data ~

Al
n B Elevation

Obstacle *= Impaort
Xrain “ Import Elevation from web...
Bomber Add *

Roughness ¢ Export All Palygons.
Aveal fractic
7] B Reference |t & COlor Setting-
[ Grid Creating € i Delete Selected.
Boundary Cond i pelete All..
v Grid [No Data]
Boundary Candit...
Measured Values.
Background Images
v Background Images.
[ Geogle Map (...
[ Geogle Map (...
[ 1) Google Map (iL...
[ Google Map (...
[ 1) Open street Map s
00 @t . o
O D) Etemms ..
O [) mtsess: (Eng.. o
O[) memes . &

KRR EEEE

Elevation
000

| s—1c Il

000
O [) ez 3m
1 [ Aes —*
v Distance Measures
[ Measure1 "

X:-2151453 . 1245472

[Select Region] screen is displayed. Drag the target part and click [Next].

[Select Coordinate System] screen is displayed.
Search with JGD and select [EPSG:2454:JGD2000/Japan Plane Rectangular CS XII].

i’ select Coordinate System ? X

Search: |japan |

EPSG:2446: JGD2000 / Japan Plane Rectangular CS IV~ A
EPSG:2447: JGD2000 / Japan Plane Rectangular CS V
EPSG:2448: JGD2000 / Japan Plane Rectangular CS VI
EPSG:2449: JGD2000 / Japan Plane Rectangular CS VII
EPSG:2450: JGD2000 / Japan Plane Rectangular CS VIII
EPSG:2451: JGD2000 / Japan Plane Rectangular CS IX
EPSG:2452: JGD2000 / Japan Plane Rectangular CS X
EPSG:2453: JGD2000 / Japan Plane Rectangular CS XI
EPSG:2454: JGD2000 / Japan Plane Rectangular CS XII
EPSG:2455: JGD2000 / Japan Plane Rectangular CS XIII
< >

Hirt about Japanese coordinate systems (EPSG:2443 — 2461]
Hint about UTM coordinate systerms (EPSGE2601 — 32760 etc)

[ ok H Dancel
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Select [GSI (English)(Japan Only)] in Background Images
[Zoom In] towards ‘Japan’

£ Select Region ? X

Backaround Imaf: G531 (Endish) (Japan only) !

[Zoom In] towards ‘Japan’ so that you can spot ‘Sapporo’

7 Select Region ? X

EAST CHINA SEA
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[Zoom In] towards ‘Sapporo’
Try to Spot ‘Chitose’ and [Zoom In] towards ‘Chitose’

R urn RIC| 2 Select Region ? X

puass | Rishirito Is. '\ {
+ 4
Osjac Browsar |
v [V Geograg
2 @ Flev,
2 = 0bs
2 3 Xuait
[ & Bom
¥ 2 Rou|
[Z = Arez
[Z D Grid Cre
£ 2 Bounda
) Grid (Ne
[ 2 Measure
[Z = Rackgra
v [ = Backarg
[ 2 Geo
[ 2 Goa
[ 2 Gag
[C 2 Goa
C 2 opg
[ 2 ping
[ 2 Bing
M aast
Coas
&0 Axes
v £ S Distance e
2 2 Mea Okushirito Is.
v,

5o

+ Kunashir

N?l/(.ﬁ;'z

Oxhima Is =
Sachgroure fmgs: (GS[(Eralishl (apan only) < | Zeomln

£ Select Region ? X

Ishikari Bay
L

o & Tofasnine

Suryama, | abari@

Toyaira &

i o A (>3
SEY = & -
T 4 o
Makkar © L Shkotsu M Yn‘har(su =
o o
Pk <

e Lak
0T, e Porvstivs

e Esoomanereabersi
o, Nokivoteu ¢

131y M, Idonnappu ¥
e
R [ A
= ¥
Ty
e
s

Background Imege: | G51 (English) (acen anly) - Zoom Out Mo Cencel |
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[Zoom In] towards ‘Chitose’ so that you can spot ‘Lake Utonai

7 Select Region

Chitose R.

30: > (o] Atsuma
E 'é' 252
» 3
Q
»
Backaround Irmse. GS1(English] (Japan only) - [ Zoamh ZeomOut | Next Cancsl
Drag the target part and click [Next].
£ Select Region ? X
@
i
Q"\“a
%
To enlarge or
reduce the map,
© Abira )
click [Zoom In] /
‘ l [Zoom Out] at
© Atsuma
2 the bottom of
§ . 252
3 the screen.
2
/ Ny
Backgrourd Image: GS1(Engiish] (Jagan only) ZeomOut | Next Cancel

i Untitled - iRIC w4 4.0.0.5384 [Nays2D Fleod v5.0 64 bit] - [Pre-processing Window]

- o %
Mouse Hlnt /* File Import Geographic Data Grid Measured Values Calculation Condition  Simulation Calculation Result  Wiew  Option  Help -lolx
LOHBRS -~ ~ Qe %2 c > 1 L Q. b0 _/Ilmg,r“]ir;.g
Ctrl+ Right Click = Pan LR
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[Zoom Level Setting] screen will be displayed.

Specify the zoom level and select the source

Zoom level: 11
Source: USGS (SRTM)

. ] Note: Since the resolution
. Zoom Level Setting ? X )

of the SRTM data is 90 m

Specfy the zoom level of data vou want to import. mesh, even if the zoom

Zoom level: 11 3] level is set to 11 or more

Resolution: 56.1319 m here, the data does not

Data size: 1 MB(393216 points) change  because the

Source: USGS elevation tiles (SRTM) ~ | maximum resolution has

QK Canesl been reached. Therefore,

the zoom level is set to 11.

Reading is successful if the shape of the watershed to be calculated is displayed on [Pre-

processing Window] screen.

fi_ ex3.ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] — o

/Flle Import  Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help

GH..S?\N@ bt W% « >t + QQ 0B /BEGLEER 0 6 1‘

Object Browser
4: v M Geographic Data
v [ Elevation
' [ Point1
P< B Obstacle
I Xrain
[ Bomber
> "= Roughness condition
[J P Areal fraction that ...
[ £ Reference Informati...
[0 [ Grid Creating Condition
> [JF Boundary Condition Set...
> BB Grid (121 x 101 = 12221)
[J 7% Measured Values
[P Background Images
> [ B® Background Images (Int...
[ Axes
v [ 7 Distance Measures

D) g

1, o
iR

X:-58201.730803 |Y: -151944.457029
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When one of the items in the background image of the object browser is checked, the

background image is displayed.

. ex3ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] o X

/ File Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Option  Help

LOREES -~ ~ @ lule WHZ « >t + QO B S WhGh

SO —— il . / »
Al [ B Geographic Data e = N\ P P
R e e #
fzs )

2 x um

ain
1 Bomber
> [Z1% Roughness condition
%% Areal fraction that ... i
[ B9 Reference Informat...
L1 ™) Gnd Creating Condition
> OB Boundary Condition Set..
> MBS 6nd (121 x101 = 12221)
OB Measured Values
[C) B Background Images
1% Background Images (Int...

et 06 1T
N

Since the coordinate system is selected, it is set automatically

100

When

calculation,

creating grids for
importing
background images such as
photos

maps and aerial

- makes it possible to create

grids that incorporate
riverbanks and land use.
Obstacle cells and roughness
cells mentioned below can be
reference to the

set in

background image.



2 Selecting an algorithm for creating the grid

On the menu bar, select [Grid] - [Select algorithm to create grid].
The [Select Grid Creating Algorithm] window will be displayed.

i ex3ipro - iRIC v4 4006884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [u]
/* File Import Geographic Data | Grid

leasured Values  Calculation Condition ~ Simulation  Calculation Result  View Option  Help =i

HOHB@S WEammEEE, < > + « QQ PB /BEGRE=0 06 t -
& Object nf?,".”i’[_i Boundary Condition Setting » N : \i 7 ,'
v [ B Geographic Data Create AL !
v 1% Elevation g 5
[ point1 Attributes Generating ,
r‘zﬁ B® Obstacle Attributes Mapping » Akl
B Xrain Edit »
I Bomber I Delete.. §

I Roughness cond
[P Areal fraction th
[ 7 Reference Inforr
(][ Grid Creating Condi  Add New Grid
[ 7 Boundary Condition . mporce

P Grid (121x 101 = 12 ® Export.

[ 5 Measured Values e

[] I Background Images Nt = "
[ Background Images (Int...
[) Axes

[ Distance Measures

[ stan

Display Setting... 4
Open Bird's-Eye View Window

v

Select [Create grid from polygonal line and width] from the list under the [Select Grid
Creating Algorithm] window, and click on [OK].

Nays2D Flood generates a grid from polygonal lines and widths.

lic select Grid Creating Algorithm ? X

Algorithim: Description

Create grid from polygeonal line and widt| | First, please define polygonal line, by mouse—

. - clicking. The polyvgonal line is used as the center
Create grid from cross-section data line of the grid. Then, you define the width,
Create grid by dividing rectangular regio|| |division number of grid in [ direction and J

Create grid by dividing rectangular regio| | #=etion
Create compound channel grid
Create grid shape solving Poisson equatic
General purpose grid generation tool
u-shape grid generator for Nays3dv

2d arc grid generator

2d arc grid generator (Compound Channg
Grid Generator for Nays2Dv

Grid Generator for Nays3Dv
Multifunction Grid Genarator

Simple Straight and Meandering Channel
U-shape channel generator

< >

OK | | Cancel
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|| 3 Creating a grid ||

Click on several points through which the grid centerline passes and press the Enter key

on your keyboard to draw a centerline.

Object Browser
A v [ Geographic Data
B ¥ E¥ Eevton
’ [ point1
P B9 Obstacle
B9 Xrain
4] B Bomber
> [ Roughness condition
[]®9 Areal fraction that ...
[ B9 Reference Informati...
Grid Creating Condition |
> [J] ¥ Boundary Condition Set...
> [ Grid (121 x 101 = 12221)
[[J7 Measured Values
[J B Background Images
> [4 B9 Background Images (Int...
[ Axes
v [ 1% Distance Measures
[ stan

i ex3ipro - iRIC v4 4006884 [Nays2D Flood v5.0 64 bitl - [Pre-processing Window]
/ File Import Geographic Data Grid Measured Values ~Calculation Condition  Simulation ~ Calculation Result View Option Help

LOHEES ~ ~ Qi WHH « » 1t + QO P BEiGL L

2O 6

Setting the grid
centerline

Set the grid

" centerline from
the upper
reaches of the
river (upstream)

 to the sea
(downstream). To
finish, press the
Enter key or
double click.

In the [Grid Creation] window, make the following settings and click on [OK].

/ Grid Creation

n:
N
W: 10000000 5| m

|| Cancel H Apphy

102

[nj] (Number of divisions in

the longitudinal direction): 120

[ni] (Number of divisions in

the transverse direction): 100
[W] (Grid width): 10000 m

Note: In this example, grid cell
intervals di, dj are set at
around 70 and 100 m

respectively.



Click on [Yes] in the [Confirmation] window.

4 * Confirmation

Do you want to map geographic data to
attributes now?

Yes

grid . .
Mapping geographic data
Elevation data are

applied to the grid.
No

A grid will be created.

i2. exdipro - IRIC v 40.0.6884 [Nays2D Flaod v5.0 64 bit] - [Pre-processing Window]
/ File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help

OREES -~ ~ @ Iult. WH %X « » 1 + @ p0 /BEGE

= =] X

b 12O . i
S Adjusting the
calculation

grid

It is possible

to move, add

‘ or remove any

[ vertexes by

% selecting the
* [Grid

5 Creating

Condition]

even after the

Object Browser 7>
& v [ 7% Geographic Data A
! v (489 Elevation
r [ pointt
= 4 19 Obstacle
1 B9 Xrain
2 B9 Bomber
4] B9 Roughness condition
I B Areal fraction that ...
) B9 Reference Informati...
[ Grid Creating Condition
[J %= Boundary Condition Set...
v [ B9 Grid (121 x 101 = 12221)
&) Grid shape
[ B Node attributes
I B9 Cell attributes
Boundary Condition
[ 59 Measured Values
[C] B Background Images
4 B Background Images (Int...
) Axes
v [/ I Distance Measures
[ #an .
oy

grid is
created.

X:-5311033 ¥:-130091.862129
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2. Setting the calculation conditions

Open [Calculation Condition]

On the menu bar, select [Calculation Condition] - [Setting].

The [Calculation Condition] window will open.

- [m] X

- ax

i ex3.ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

Object Browser
v [ Geographic Data
v [ Elevation
[ Point1
[ Obstacle
P Xrain
[ Bomber
[ Roughness condition
[0 Areal fractionthat .. |
11 Reference Informati...
[) Grid Creating Condition
> O Boundary Condition Set...
v [ Grid (121x 101 = 12227)
[ Grid shape
> [J 7 Node attributes
> OF Cell attributes
> [J " Boundary Condition
[ B Measured Values
[J I Background Images
> [/ I Background Images (Int...
[ Asxes

v
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Setting the inflow boundary conditions

Click on [Inflow Boundary Condition] from the [Group] list to make the following settings:

Click on [Stage at downstream time series] to edit.

The [Calculation Condition] window will open.

ji’ Calculation Condition ? %
Groups
Inflow/Outflow ... Time unit of discharge/water surface file
Initial Water Sur... Boundary Conditions for F1 -
Time Boundary Conditions far Fnj
Others Water surface at downstream
Constant value (m) o}
Stage at downstream time series Edit
Rainfall
Rainfall time series(mm/h) Edit
0K | | Cancel |

Click on [Import] on the [Calculation condition] window.
The [Select text file] window will be displayed.

[Time unit of discharge/water
surface file]: Hour
[Boundary Conditions for
j=11: Inflow

[Boundary Conditions for
j=njl: Outflow

[Water surface at
downstream]: Free Outflow
Rainfall: with

Rainfall time Series: Import
Chitose_Rainfall.csv from
test file
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li’_ Rainfall time series(mmy/h) X
Time Rainfallimm/hour) 707
60
£50
o
<
E40 1
E
3 30
=
20
10
U - T T T T T T 1
0 200 400 600 800 1,000
.
o] [ ] [ Gomr |




Select [¥¥SampleData¥¥N2F_3] - [Chitose_Rainfall.csv] and click on [Open].

Time series of rainfall data is displayed.

Ji”. Choose a text file X
«~ v > PC > KlUa-L (D) > SampleData > N2F3 v (@] 2 N2F3migs
gE~  FLLWIALY- B m @
mpC ~ & EFEE B T4
B 3D ATYTHE 9 BibiRiver_inflow_dammy.csv 2020/09/12 22:20 Microsoft Excel CS... 1
& Fovo-F @ Chitose_Rainfall.csv 2020/09/12 22:17 Microsoft Excel CS... 1
W 7RIy T
FFIAVE
= EoFe
B
b 23-vwy
4. Windows (C)
~ WUI-4 (D)
S SDXC (E)
w- Transcend (F) ¥ < >
774 & (N): | Chitose_Rainfall.csv V‘ Text files (*.csv *.txt) v
BE(0) Frotll

Click on [OK].

Here, we assume a tsunami whose wave height is 7 m and half-wavelength is 600 sec.

Ji”_ Rainfall time series(mm/h) ? X
Time Rainfall(mm/hour} 707:
10 0 ]
> 1 8 60_;
32 8 ]
43 5 §50_; The time steps
5 4 10 2 4 .
o= P Sa0] of the tsgnaml
7 6 69 E 3 wave height
8 7 30 5309 must be kept at
a8 45 £ the same value,
10 9 6 o 20 . .
11 10 2 1 including at the
211 0 10] inflow location.
0 J
0 2 4 6 8 10 12
Add Remove Time
Import Export Clear oK | ‘ Cancel
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Setting the initial water surface profile

Click on [Initial Water Surface] from the [Group] list to make the following settings:

li” Calculation Condition ? X
Groups
Inflow/Outflow .. Initial water surface
Initial Water Sur... Initial water surface slope of main channel 0.00Mm
Time Initial water surface:
Others constant slope

Initial water surface
slope of main channel:
0.0001

]| caro

|| 4 Setting the time ||

Click on [Time] from the [Group] list to make the following settings:

li’ Calculation Condition ? X

Groups

Inflow/Outflow Boundar.. Output time interval (sec)
Initial Water Surface Caloulation time step (sec) Output time

: interval (sec): 360
Time |:| nterval (sec):
[ o

360

Start time of output (sec)
Others

Calculation  time
step (sec): 1

Start time of bomber (sec)

Start time of output
(sec): 0

Start time of
bomber (sec): 0

Dk | | Cancel
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5 Other settings

Click on [Others] from the [Group] list to make the following settings:

Finite differential
method of advection

ji calculation Condition ? X terms: CIP method
Groups .
Inflow/Outflow Finite differential method of advection terms CIP method Maximum number Of
Initial Water Sur... Maximurm number of iterations of water surface calculation lteratlons Of Water
Time Relaxation coefficient for water surface calculation surface Calculat10n3 10
Others

Minimum water depth oo . ..
Relaxation coefficient for

A far eddy viscosity coefficient (k/GLkh x A + B) N
water surface calculation:

B for eddy viscosity coefficient (k/Guwkh x A + B)

- 3

Numker of threads for paralle computation {(Only multi core PG) 0'8
Inundation of buildings Disabled - .
‘ - Minimum water depth:
Wodel parameter for flow resistance by buildings 0383
How to calculate gamma ‘gam_x:gam_y:i —sgrtlf —gam_v) | 0'0 1
A of eddy viscosity

coefficient: 1

B of eddy viscosity
coefficient: 0

After making the settings above, click on [Save and Close] to close the window.
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6 Inflow settings

Nays2D Flood requires at least one inflow location to be set on the upstream end.

In the Object Browser, right-click [Boundary Condition Setting] and click [Add Inflow].

i’ ex3.ipro - IRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [m] X
/* File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help
OREE@ES ~ ~ QL X&H% « > 1 v QQ P8 /ILMAVNLLLG 8
X A \

Object Browser

I Geographic Data 0 d

[ Elevation

[ point1 o

[ Obstacle

[ Xrain

[ Bomber

[ Roughness condition
[P Areal fraction that ..
[ 1 Reference Informati...

[0 Grid Creating Condition

% Boundary Condition| Add Inflow

B Grid (121101 =12 44 novcuvert

[ Grid shape Add Gate
> [ Node attributes Add Pump .
> [ Cell attributes 5y
> [JF" Boundary Congi Il Delete Selected... .} .
[JF* Measured Values | 1 Delete All. i
[J 7 Background Images : Ve
> B4 Background Images (Int...|
D Axes
v [ [ Distance Measures
s
wanem |:|ﬁ
X:-53800.948216 |V:-136995.725949

In the Object Browser, click [Boundary Condition Setting]-[Add Inflow].Surround the side of the
position of the incoming discharge with polygons.

. ex3ipro - iRIC v4 4.0.0,6884 [Nays2D Flood v5.0 64 bif] - [Pre-processing Window] - o X
S File Import Geographic Data Grid Measured Values Calculation Condition  Simulation Calculation Result View Option Help 2%
GHEEShd@LEYXZY%( SRAURBCICH 4 ML I EENEN e r
ol e

| Object Browser
»& [ B9 Geographic Data
- v [ Elevation

[ pointt
FY

9 Xnin
[ B9 Bomber
> [ M Roughness condition
[J B Areal fraction that
[ B9 Reference Informati... |
[4 [ Grid Creating Condition
v [ Boundary Condition Set...|
[4 [ New inflow1
v [F 89 Grid (121101 = 12221) |
4 [ Grid shape
> [J B9 Node attributes
[P Cell attnbutes
> (11 Boundary Condition |
I8 Measured Values
[J ™ Background Images
> [4 1 Background Images (Int...
B0 Aves
v [ 19 Distance Measures
=0 #an

Zoom the Grid to
make it easier to
add Inflow points.

X: -45404.657803 |¥: -132781.374430

Mouse Hint: Ctrl+Mouse wheel = Zoom IN/Zoom OUT
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Double-click to confirm and the [Boundary condition] screen will be displayed.
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On the [Boundary Condition] window, input "Inflow 1" to the [Name] box, and select [Edit]

.

ing
The [Calculation Condition] window will be displayed.
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Open [¥¥SampleData¥¥N2F 3], select [BibiRIver_Inflow_dummy.csv] and click on

[Open].

Time series dummy discharge data (all discharges are zero) will be displayed.

Ji’ Choose a text file
= N

=iE~ FLWZAIT -

A~

=pC

B3 ATYIHE
¥ F9vo-F
W 7RIy T
FfaAvh
=l v

B 7t

b oz-vwn

% Windows (C)
~ MU3-£4 (D)
56 SDXC (£

w Transcend (F) ¥

<

BEI

BibiRiver_inflow_dammy.csv
Chitose_Rainfall.csv

> PC > MY31-L (D) > SampleData > N2F_3

774 4&(N): | BibiRiver_inflow_dammy.csv

X
v O O N2F3nBE
=~ m @
EmAE &5 L
2020/09/12 22:20 Microsoft Excel CS... 1
2020/09/12 22:17 Microsoft Excel CS... 1
>
V‘ Text files (*.csv *.txt) ~
={e)} Frotll

Click on [OK].

y
. Discharge time series ? X £Y .
.~ Boundary Condition ? X
Time Discharge{m3/s) o 067
10 0 ] Typs Iriflow
P 0 0.4 Mame: |New Inflow
3 2 0 ] Settmg
5 02+
4 0 S ] Discharze time senes
5 4 0 %
2 04 Slope value at inflow 0.00m
6 5 0 5
< ]
[2]
T 0 8024 Calor -
d : ] A Trarssarent | W ET B
9 8 0 ] :
04 Line Width
109 0 ]
Show names
11 10 0 . 08
i = 0 2 6 10 12
smove Time >
Import Export Clear Caneel

o |

Cancsl
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In the menu bar, click [Grid]-[Attributes Mapping]-[Execute].

i ex3.ipro - IRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - a x
* File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help - | 8)=
L Select Algorithm to Create Grid.. 4 I il £
OHEE@ES : seanwimoc k>t L@ pB/ BRLGLEEC08 T -
Grid Creating Condition 3 7
-~
¢ | Object Browser Boundary Condition Setting ’ e v el
) Geographic Data Create Grid. . .

! Elevation
' D Point1 Atmrbutes Generating
7o Obstacle Attributes Mapping
Xrain Edit
Bomber I Delete..
Roughness cond _
[ Areal fraction th DlsplayVSEﬁlng”.
O Reference Inforr &) Open Bird's-Eye View Window
D Grid Creating Condi Add New Grid
v Boundary Condition o o
[ Newinflowt B -
Grid (121 x 101 = 12wy . ! HERA ISR AR

£l
£}
s
H
H
nEn!
F
)
i
Ll

D Grid shape

O Node attributes

7 Cell attributes
Boundary Condition

Measured Values

Background Images

Background Images (Int..

[ Axes EET

Distance Measures

An

i
1 A L
AHER SN SRR AN S H |
IINEERNEINEIINC AN e nTA!

£
o
L
I
=
o
I
5
o
L
I
5
o
I
B
I
I
5
o

Ik
a:
i
B
i
H:
B
o
L1
I
i
il
ot
i
Il
et
[
!

——

In Attribute Mapping bar -click [Check All]- [OK]

* Attribute Mapping ? X

Geographic Data
Elewation
Oletacle
Xrain
Bomber

Roughness condition

Areal fraction that buildings ocoupmax=0.595)

Boundary Condition Setting

Mesw Thflomwe

Check All (0] 4 Cancel
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7 Setting the roughness

In the Object Browser, select [Geographic Data] - [Roughness] and right click to select
[Add] - [Polygon].

i’ ex3ipro - iRIC v4 4.0.06884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - m] X

/Flle Import  Geographic Data Grid Measured Values Calculation Condition Caleul, Result View Option Help B Lk

OHEES -~ ~ @ LLYvaZx RSUREICION /IMQ

Object Browser x
4: ~ [ Geographic Data
A~ D Betion
' [ Point1
Zs [ Obstacle
P Xrain
11 Bomber
> [“]B¥ Roughness congifinn | ="
I Areal fractiont = Import
] Reference Infort © Import Elevation from web...
[ Grid Creating Condi
~ [ Boundary Conditior
[ [ New Inflow1
v [0 ard (1213 101 = 1, & Color Setting...

M [) Gridshape i Delete Selected.. 4
> O Node attributes i DeletcAlL.
> [P Cell attributes -
5 I Boundary Condition Q) 7
s
~_ 7

= Export All Polygons..

17 Measured Values

17 Background Images
> [ Background Images (Int... =2
[ Axes - - |
[ Distance Measures - : o
0O san

003
2
/

R

IX: -59678.816026 |Y:-127542.336100
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Click on several points to set several vertices such that the vertices enclose the grid area,

and press the Enter key on your keyboard to complete the operation.

Then, input a value of Manning's roughness coefficient for [Roughness condition] in the

[Edit roughness condition value] window.

i ex3ipro - iRIC v4 4006884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]
/ File Import Geographic Data Grid Measured Values Calculation Condition  Simulation ~Calculation Result View Option Help

Z2aand

Object Browser
& v [4 I Geographic Data smic
! v Elevation

) point1

'ﬁ‘ [©] B Obstacle
Xrain
[Z1 P Bomber
v Roughness condition |~ ==~ v, _s
D KyI7-51
189 Areal fraction that ...
[[] 7% Reference Informati...
& [1) Grid Creating Condition
v [ 9 Boundary Condition Set...
[7) New Inflow?
v [ B9 Grid (121 x 101 = 12221)
[™) Grid shape
[P Node attributes
B Cell attributes
[C] B Boundary Condition
O B Measured Values el
[Z] 7% Background Images
4 B Background Images (Int
M Axes
v [ Distance Measures

@0 s

1
2

= o X

-mx

CHEES ~ ~ Qe WHZX « >+ + QO B /BEGLEE 06 1
x " N ST e AN

r

X: -56937.262382 |V: -135250.939877

4 * Edit Roughness condition value

Please input new walue in this polvaon.

X

Foughness condition : |0.08

[ oK

| ‘ Cancel ‘
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Setting Polygon

A polygon is set by
enclosing the area
by the line linking
vertices made by
clicking the
location you want
to set as a vertex.
To finish, press the
Enter key or double
click.

Note: When setting
Manning's
roughness
coefficient, first you
make a polygon
that encloses all
grid nodes. In this
example, you want
to set the same
roughness
condition for the
entire grid.



3. Making a simulation

On the menu bar, click > symbol to run the simulation

R_ ex3.ipro - IRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [m]

/Flle Import Data Grid Values G ion Condition S ption Help Ll k] i

LORBES -~ O Lls A5 e 5 1 s @ \/-nanuug\mm *
WMOONNSL AL VAR A

The [Solver Console [Nays2D Flood] (running)] window will open to start the

simulation.
tz ex3.ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bi] - [Solver Console [Nays2D Flood v5.0 64 bit] (running)] — O X
File Import C Condition Result View Option Help -8

LORE®S - ~\@Ul_1i| xHHx >t QA b8 /S BELGR-R 08
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4. Visualization of computational results

|| 1 Open the 2D Post-processing window ||

On the menu bar, click [Open New 2D Post-Processing Window] icon

ic. ex3.ipro - iRIC v4 4.0,0.6884 [Nays2D Flood v5.0 64 bit] - [Solver Console [Nays2D Flood v5.0 64 bit] (stopped)] - [u} X

File Import Calculation Condition Simulation Calculation Result View Option Help B EIE]

WOHEB@®S -~ ~ QL %“HYEX <>+ v QA pB/ Bai =12 O &

The [Post-processing Window (2D)] will open.

LR-S.lpm IRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D}: 1] - [m] x
File Import Draw Measured Data Calculation Condition Simulation Animation Calculation Result View Option Help *

LORBES - ~ Qs %&H % « » 1« QA PB S BLGLE0 O 5\0 -

[] 9 Nays2D Flood v5.06... ~
v [P Geographic Data
1 1% Elevation

[ B Obstacle
B4 B9 Xrain
[ B9 Bomber
~ [ B9 Roughnessc...
an #ugys..
B 55 Areal fractio...
4 B Reference In...
v 1% iRicZone
[ [ Gnd shape
> [ Scalar
~ [P Amow
[ velocityl...
v [ 1 Streamlines
O velocityl...
~ [ 19 Particles (aut..
O velocityl...
~ [0 Cell atuibutes
) obstacte...
O [ Obstacte...
O eomber ...
O [) Bomber ...
4 [ Label
[ B Measured Values
[] B Background Images
~ [ B Background Images ...
[ [ Google Map (3...
17 Goagle Map (..

Select
Background

Image

Time: 35600 s8¢ R
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2  Visualizing the water depth ||

In the Object Browser, select [Nays2D Flood Grids] - [iIRICZone] - [Scalar] - [Depth] by

making a check mark in each box.

A contour map of water depth will open.

i2. ex3ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1]
[ad File Import Draw Measured Data Calculation Condition Simulation Animation Calculation Result View Option Help

.é v l; Roughness c... “mEITREN
"] an syavs..
[ 15 Areal fractio...
E [ 1 Reference In...
v [4 I iRiczone
[ [ Grid shape 7 na
v [ M scalar 3
O pepthiM...
[ Depth
[ Elevation
O [ Watersur...
[ [ Rain(mm...
O velocity ...
O sc
O velocity...
v M Arow
O velocity...
v [4 9 streamlines
OO velocity...
v [ B particles (aut...
O velocityi...
v [ Cell attributes
1) obstacte...
1) obstacte...
[0 [) Bomber...
[0 [7) Bomber ...
[ Label
I Measured Values
1% Background Images
v M Images ... ¥

l‘(ZHlEShn'QLIi xvsdies iy QQP. /-hQVnIﬁLI&O 8 o :

- ju} X

x

In the Object Browser, select [Nays2D Flood Grids] - [iRICZone] - [Scalar]. Right click on

[Depth] to select [Property].

The [Scalar Setting] window will open.

i°. ex3.pro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 11
[ad File Import Draw Measured Data Calculation Condition Simulation Animation Calculation Result View Option Help

= QHIES'“N@LLI& Bidnais = iyl QQ >a /’IEA&F,.PLI_I_O 60 ;

= [m] x

- & x]

‘&igm

v [ Roughnessc.. A =amaramm
an fyas..
I Areal fractio...
h B9 Reference In...
v [ iRicZone - g
(1) Grid shape Y e
v M8 scalar /)
[ DepthiM...
Br

oD sthmbuhe Browser
O F Delete..

SR e
ODv

o ec

O velocity...
v M09 Arow

O velocity...
v [ streamlines

OO Velocity...
v B9 Particles (aut...

O velocity(...
v [0 Cell atributes.

O obstade...

O obstacte...

O [ Bomber ... -

O [0 Bomber ...
) Label )
Measured Values

Background Images
v [ B9 Background Images... ¥ |

¥
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On the [Scalar Setting] window, make the following settings and click on [OK]:

'.‘ Scalar Setting (Depth)

Color Range

Relationship between values and colors
(@ Automatically adjust based on value range
O setup Manually

Value Range

[ Autamatic

Presets: (Please select i v | [4] Iznore Color ber setting when importing

Max: [5

Min: [0.05

Colors

Value Color
=l
37625
3|2525 -
12875 -
5 (005 -

™~

=~

[ Fill lower area [ Fill upper area

Switch to Discrete Mode

Transparent

Export

Acid

Remove

7

Color Bar Setting

Visibility

O when selected @ Aways O Never

Dire ction

O Harizontal @ Wertical

Title

Title |Depth |

Fontseting - MS Ul Gothic 14 pt

Laks! Dispiay

Format [us.2f |

Number of labels: I Au 5 2

MS LI Gothic 11 pt

Font Setting

Color
Title ]
|

Background Transgarent

Size and Position

Fosition Distance from right

O O O pietance fram tottam
o O wien
coe Height 200

ok || cancel || Ay

The contour map is easier to see now.

Value range:

Remove M from
[Automatic]

Max: 5
Min: 0.05

Remove ™ from [Fill
lower areal

Colors: Do not change
any settings

Transparent: Do not

change any settings.

Color Bar Setting: Do not
change any settings.

FOHEBBS -~ ~ @ rlx Y
Object Browser x
-é v [ B9 Roughnessc..
00 a7
' % Areal fractio...
£ I Reference In...
v [ iRICZone
[ Grid shape
v [ B Scalar /
O [) Depth(M...
[ Depth
[ Elevation
O watersur...
O [ Rain(mm...
O velocity (...
OO sc
O velocity...
v [ Arow
O ) Velocity(...
v [ streamlines
D) velocity...
v [ 19 Particles (aut..
OO velocityt...
v [ Cell attributes
[ [ obstace...
[0 [ obstacle...
O [ Bomber... 3
[m] D Bomber ... T
[ Label
% Measured Values
' Background Images
v (e Images ... ¥

SALATRTN

iZ_ ex3ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1]

hFiIe Import Draw Measured Data Calculation Condition Simulation Animation Calculation Result View Option Help

e { Kl O[O )./-!,..QV,.,‘PLB&O 60

- o

-l&lx

118



|| Visualizing flow vector ||

In the Object Browser, select [Nays2D Flood Grids] - [IRICZone] - [Arrow] - [Velocity].
In the Object Browser, select [Nays2D Food Grids] - [iRICZone] - [Arrow]. Right click on
[Arrow] to select [Property].

The [Contour Setting] window will open.

-]
1Py

v M Images ... ¥

v [0 Roughnessc... A
00 #&yavs.
19 Areal fractio...
I Reference In...
v 19 iRiCZone
1 [) Grid shape
v (B9 Scalar 3
[1[) DepthiM...
[} Depth
[ Elevation
O watersur...
[0 Rain(mm...
[ velocity (..
1) 1B
D [ Velocity(...

“amxrace

v [0 Particles (aut...
O velocityt...

v [ Cell attnibutes
[ obstacte.
1) obstacle...
O somber .. ~
1) Bomber .. \

[ Label B .

(4 1 Measured Values
1 Background Images

i exdipro - iRIC v4 4006884 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1]

V,‘we Import Draw Measured Data  Calculation Condition  Simulation Animation ~ Calculation Result View Option  Help

OH.BSK\N@LI& x%%xle > 4 ¢ @Q > /IMQ':..EL.LC 8 0

‘Object Browser

= o X

On the [Contour Setting] window, make the following settings and click on [OK]:

Faa Arrows Setting

Basic  Cobr

Valus Vebchryms—1) |
Length
[P
Standard vahue: [ms)
Length on screen: a0 ] o
Minimum valus to draw: [mvs)
Sampling
O Allvertices

@ Sampling rate
Idirection | 2 2
Jrdirection [ B12]

Region

® Full Region
O Active Regon
O Custom Regn
1 Min:
1Max:
J Min

J Max

Arraw Shape

Armow size: |8

Line width [1

=l

Length Legend
Visibility

) Winen selected @ Atvays () Never

Title

Title [vercitytms-1)

Font Setting MS Ul Gothic 11 pt. Edit
Length
Format  [45.2f

Fort Setting MS Ul Gothic 11 pt | Bdit

Golor
Titie [ ]
terch [

Biackground Transparent

L3
Skes and Positon

Position Distance from righ:  [150_ ]

O O (O Ostance from totom [10__ 13

O O Width: 60 Sf
ight: [
coe '

[ o o
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Length

Remove M from [Autol
Standard value: 8.00
Length on screen: 40

Minimum value to draw:
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4 Visualizing animated changes

On the menu bar, Click [restart]
On the menu bar, Click [(®) ]

Animated changes in inundation depth and flow vector will be displayed.

7. €x3.pr0 - IRIC v 40.0.8864 [Nays2D2 Flond vS.0 64 bif] - [Post-pracessing (203: 1)

hﬁ\e Import Draw Measured Data  Calculation Condition  Simulation  Animation  Calculation Result  View  Option  Help
GHEES « ~ @ talr Y2 % « » ¢ L QQ bg /-mar,.,aua (@] .000 .@I

T

-‘Q ~ A0 Roughnessc.. A wamaramy [

2 ex31010 - IRIC 14 4006884 (Nays2D Flond v6.0 64 bil - (Post-pracessing (20): 1 - o x

hﬁ\e Impont Draw Measured Data Caleulation Condition Simulation Arimation Calculation Result View  Option  Help ﬁ -lalx
OHE@ES ~ ~ @ lulr & &« » 1 L QQ >8 /-Ei‘l'uELQ (O} 0 PO @@
| Qbpect Brewser AN \J } j }

.‘&[ ~ A Roughnessc.. ~ | T TADY [ T ] L] g T E

2 ex31pr0 - IRIC va 40,6884 [Nays2D Flood ¥5.0 64 bt] - [Post-pracessing (2D): 1] - o x

hﬂle Import Draw Measured Data Calculation Condition Simuation Animation  CalculationResult View Option  Help

OHﬂﬂSh~QLE e SRRy QQ (] /I&Mum_ao 5 0000

| Object Browser
»& v [0 Roughnessc.. A vasaramy
00 #9177
L E8 Arcal fractio.
h 59 Reterence In..
v I RicZone
1) Grid shape i
v B8 sclr 3
L1 [ vepmin. 7
M) pepth 5
0O Elevation - 7
a0 wersu. ||/
(1) Rain(mm... 7
1) velocity (...

v
“

v 10 Amow
EI1) velocity.
~ 1 steamiines
1) velocityf...
v 19 Particles (aut..
O velocityt..
v [0 celiatinbutes
11 D) Obstacte.
OO0 ovstacle...

[ B9 Measured Values
14 79 Background Images
~ [/ B9 Background Images .. ¥

120



To Reader
® Please reference the iRIC software, if you publish a paper with
results from the iRIC software.
® The datasets provided at the Web site are sample data. Therefore you
can use it for a test computation.

® Let us know your suggestions, comments and concerns at

http://i-ric.org.

jic. iRIC Software

Editors and Yasuyuki SHIMIZU (Hokkaido Univ., Japan) Editing

writers Eiichi SUZUKI (Hokkaido Univ., Japan) Editing
Satomi KAWAMURA (Hokkaido Univ., Japan) Editing
Takuya INOUE (CERI., Japan) Editing/Writing
Toshiki IWASAKI (Hokkaido Univ., Japan) Writing
Michihiro HAMAKI(Kaihatsu Koei Co., Ltd., Japan) Writing
Tomohiko Yoshida (Docon Co.,Ltd., Japan) Writing
Jagriti Mishra (CERI., Japan) Writing

Kensuke OMURA (Hokkaido Univ., Japan)
Eriko KAKEGAWA (Hokkaido Univ., Japan)

Supported by River center of Hokkaido, Japan.

121



Co-sponsored: Co-organizing:

Chinese Institute of Civil and Hydraulic Engineering Dept. of Bioenvironmental Systems Engineering, NTU
Sustainable Development Committee Dept. of Civil Engineering, NTU

Dept. of Civil Engineering, NCHU
Sinotech Engineering Consultants, Inc.





