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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 1RIC 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




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 iRIC.

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

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

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 successfully 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.

R iRICv4 4006884

File Import Calculation Condition Simulation ~Calculation Result View Option Help
HOHEES ~ ~Q ulx W& « >+ L QO P BLGELEER O 6

i iRIC Start Page

(2 iRIC
Welcome to IRIC!
IRIC can simulate rivers from Colorad River to the Nike

| Start Simulation Project| Support ‘

| Create New Project... I ' Open Project Fileml
Recent Solvers: Recent Projects:

> Nays2D Flood v5.0 64 bit > ex1
Copyright Yasuyuki Shimizu F:\2.work hir..versiond.O\ex1 ipro

> Nays2DH iRIC.4x 1.0 64bit > ex3
Copyright Yasuyuki SHIMIZU and Hiros F\2.work hir.versiond.0\ex3.ipro

> ex2
F\2.work hir..versiond 0\ex2.ipro

{Ready | r———

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 solver,
and press " QK" button

EvaTRIiP Pro o Basic Infarmation
Fbml_ﬂow_3_v2023_1_|nc4 MNarne Mays2D Flood v&.0 64 hit
Mflow_02 iRIC4 ver1.1

i Wersion 5022111715
Culvert Analysis Program

Copyright  “Yasuyuki Shimizu
FaSTMECH Release  2022/09/14
CERID Hamepage http//i-ricorg
Morpho2DH v1.0
DHABSIM 1.1 Description Uissmes
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.

- a X

x

'| Untitied - iRIC v4 4.00.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

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

(€] | Qe @Ik WHZ « >t v QA PB. -'znzl‘:n]—I—(“o@
T4

Object Browser S

B é ~ [/] B9 Geographic Data

! [ B Elevation
0% Obstacle
& B9 Xain
M 5 Bomber
4 B Roughness condition
[ I Areal fraction that ..
[/ I Reference Informati...

[ [ Grid Creating Condition
Boundary Condition Set.
Grid [No Data]
Boundary Condition
Measured Values
Background Images
~ (47 Background Images (nt...
O 0 B @ e
[ Axes
~ Distance Measures
A [ Measurei

s

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




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].

- o X

fi¢. Untitled - iRIC v4 40.0.6834 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]
_ax|.

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

| | (ISR e, B @ G O 6

Geographic Data (Elevation from web) * Obstacle...

1P Hydrauicoa Y Xmin.
o Grid Creating Condition... Bomber..
¢ ,& L Gid. Roughness condition...
R Calculation Condition... Areal fraction that buildings occupy(max=095)...
Calculation Result... Reference Information.
Measured Values...

Background Image...
Visualization/Graph Settings...

I Areal fraction that ...
I Reference Informati...
1) Grid Creating Condition
[ Boundary Condition Set...
v [ Grid [No Data]
7 Boundary Condition
[ Measured Values
' Background Images
[ Background Images (Int...
O == e
[ Axes
v [ 17 Distance Measures
[) Measuret

<

11



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

Ji Select file to import X
« v 1 > PC » )14 (D) > SampleData > N2F v O £ N2FD#EF:
BE-  FLLIALS- = - m @
-~
= pC
B 3D ATILIIE
¥ Fovo-f a, a a,
W 77T
& FEaAvh N2Ftpo N2F_bak.tpo qtlcsv qt2.csv qtd.csv
= EoFv
B
P za-uys
% Windows (C)
~ RYI-A4 (D)
3 SDXC (E3)
w Transcend (F) v
774 )l4&(N): N2Ftpo v‘ All importable files (*.tpo *.csv' ~
B<(0) Rapad

On the dialog [Import Setting], check [Space] for "Delimiters" and input [1] for "Header
lines to ignore" 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. In this example, Skip rate is set at [1]. The
filter simply skips over the data; i.e., if the filter is one, each data point is read into

1RIC, but if the value is two, only every other data point is read in, and so forth.

./ Import Seting 7 X

File name: C:¥iric¥SampleData¥N2F¥N2F tpo

Encoding: System - Preview
Goordinate System ——— Edit field1 field2 field3 2
File Format 12598632017 -22007.12696  251.93
O CSV (Comma separated values) © Custom delimited text 2 1243410425 3616471630 148.9586111
Delimiters 3 1268609018  -36164.24332 1509580556
i e (M Ta" G Wzt M@ 4 1293807611 -3616376076 1549569444
Special characters 5 13190.06205 -36163.26872  158.9558333 Delimiters: Space

Quots charscter: © | @ eoospecharacter ¥ |
uote character: @ Escape character () 6 13442.04798 3616276718 161.955

Hecore options 7 1369403392 -3616225615 1659538889 Header lines to ignore: 1
Header lines to ignore |1 |~ | First header line contains field names
8 1394601986  -3616173562  173.9516667

Select fields

9 141980058 -36161.20561  178.9502778
X: | fieldl ~ Y: field2 v Value: | field3 N
10 14449.99175 -36160.66611  185.9483333
Skip setting
11 1470197769 -36160.11712  197.945
Skiprate: |1 | @
12 14953.96364 -36159.55863  206.9425

Gancel

12



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

simulating, the data have been successfully imported.

i Untitled - 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 8|

e~k WH%X «> v QA PE / BLGLE=R O §
YA
o | Object Browser x

v Geographic Data
Elevation

Obstacle
Xrain

Bomber

Roughness condition
Areal fraction that ...

Reference Informati...
[ Grid Creating Condition
Boundary Condition Set...
Grid [No Data]
Boundary Condition
Measured Values
Background Images
v Background Images (Int...

O E+wER iEs.. Elevation
[ Axes 5387
v Distance Measures 37665

[ Measure1

22191 How to change the contour

L‘ D’@ map of elevation to points

w—w—— | data; select Point Cloud

/* Point Cloud Display Setting ’ % | Data 1 in the Object

Basic Colormap for values Colormap for Mapping setting - .
Browser, then right click,
TIN Break Lines
O Points Show and open Property then

Point Size: 3 < Color: -
O Wireframe Line Width: [2 2] select Points in TIN.

Line Width: 2 -
Mapping Setting Polygons

® Surface
0 Show
Transparent 9 . ., 50 < % _
" " Line Width: |1 >
Note: When in “Points Edit Mode™, this setting
is ignored and TIN data is always shown as Transparent ' 50 =%
points. [T SRR
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Importing a background image

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

i 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
faw (

Geographic Data ,
Geographic Data (Elevation from web) »
Hydraulic Data ,
Grid Creating Condition..

Grid..

Calculation Condition...

Calculation Result..

Measured Values...

Background Image...

Visualization/Graph Settings...

I Roughness condition
[ Areal fraction that ...
[ Reference Informati...
[) Grid Creating Condition
[ Boundary Condition Set...
v [4 1 Grid [No Data]
[ Boundary Condition
[ Measured Values
[ Background Images
v [ Background Images (Int...
O D) B2 @
[) Axes
v [ Distance Measures
1) Measure1

"

Y2« >4 @A pB B0

o X

a2/ O 6
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

Elevaton | and land use. Obstacle
mess | cells and roughness cells

28942
20219

mentioned below can be
set in reference to the
background image.

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

ii”. Open Image file
*

FLWIANS-

« FAZhyT > SampleData » N2F
ZE v

& OneDrive

I pc

P 30ATIL
& 99v0-F
B 7R7by7
& FFaivb
& E9Fv
B &7

D -39y
‘sa Windows (

= RECOVERY

N2F

& st VY

=)

S~

@ @

T74V&(N): [N2F

v| [Allimages("jpg *jpeg “png "t v|

14



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

elevation data.

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

Ji?. Untitled - iRIC v4 4006834 [Nays2D Flood v5.0 64 bitl - [Pre-processing Window]

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

GHEES - ~ Q it %22 « » 1 + QA PR WGk OF)
Tl =

Object Brawser *
4& ~ B9 Geographic Data
! v [ P Hevation
[ [7) Point Cloud Dat.
1 B9 Obstacle
M B9 Xrain
=2 B Bomber
14 1 Roughness condition
[/ I Areal fraction that ...
[ I Reference Informati...

[ Grid Creating Condition
Baundary Condition Set...
- Grid [No Data]
[ B Boundary Condition
[ B Measured Values
v Background Images
[ nzfipg
Background Images (Int...
O BtER @t
[ Axes
v [A 17 Distance Measures
4 7 Measure

v

] //

Hint

It is convenient to find
the geographic features
and mark on the
background image when
you match the
background image with
elevation data.

In this case, the frame
line 1s drawn and you
can use this frame line
to match.

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

i?. Untitled - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - a x

# Fle Import Geographic Data Grid Messuned Values Caleulation Condition  Simuistion Calculstion Result View Option  Help

CHEES -~ ~ Qlulr %& % « >+« QA PR S BGhi- 0 G 6
Wty wr AL
i e

v 4 levation
E EDNumﬂﬂnﬂDl[,

Xeain

Bomber

Roughness condition

Areal fraction that ...

Reference Informati..

[7) Grid Creating Condition
Boundary Candition Set..
Grid [No Data]

(4 B Boundary Condition
Measured Values
Background Images

[ N2kipg
Background Images (It...

OO Etsms dmwi,,

0 Axes

AEEREE

KRR

BE

<
&l

Elevation
46367

~ [Z 17 Distance Measures 37665
[ Measuret seadp
20219

1457

15



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

Fix the background image with [fix position].

2. Untitled - iRIC v4 400,664 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - o x
# File Import GeographicData Grid Measured Values Caleulation Candition  Simulation  Calculation Result View Option  Help

OHEES -~ it %55 «» 1+ QA PR/ BhGh--0 O 6
T4i-»

Object Brawser x
A &2 I Geagraphic Data
v Elevation

[ 71 Point Cloud Dat...
Obstacle

Roughness condition
Areal fraction that ...
Reference Informati,
Grid Creating Condition
Boundary Condition Set...
Grid [No Data]

[ B Boundary Condition

Measured Values

)

CRIR

<

<

<
[CYNEY I YR EN ALY

Background Images
[ naspg

Background Images (Int.
O EtsEs @
[ Axes

Distance Measures

[ Measure1

<

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 ? pd

Method of designation

@ Specify bottom—left vertex position, scale, and rotate angle
O Specify bottorm—left and bottorm—right wvertex positions

Bottom—left wvertex Bottorm-right wertex
X 100157000 5| X 205271411 3
v. | -@8B230000 3| v ~367765801 &

S cale: Q| 222734 3]

Rotate Angle: @ | 01389 3|

Reset ‘ | 8] H Cancel H Apply

16



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

# File Import Geographic Data Grid  Measured Values Calewlation Condition  Simulation  Calculation Result View Option Help -[&lx

LOHE @S FEimmmeeREsEl < 5 1+ QO B SBLGLa 0f

Grig Creating Condition o f

T+ e 'T -n Boundary Condition Seting v
Object Browser Create Grid. ,
A &2 I Geagraphic Data Attribartes Generating '
v [P Elevation Atuibutes Mapping
[ Point Cloud i
[P Obstacle
i Delete.
1 B9 Xrain
1'% Bomber Display Setting...

Roughness cond & Open Bird's-Eye View Window
Areal fraction th
Reference Inforr
[ Grid Creating Congi * MPort-
[ B Boundary Condition —*_Export..
~ 8% Gnd [No Data]
[ B Boundary Condition
[ B Measured Values
v [ Background Images
[ nzeipg
~ [ B Background Images (Int.
O Etshms @R
& [ Axes
~ A1 Distance Measures
[ Measure1

Add New Grid

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

Algarithm: Description:

Create grid from polygonal line and widt| | First, please define pohaonal line, by rmouse—

- _ - 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| | division number of grid in [ direction and J

Create grid by dividing rectangular regiof |4@stion.
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 Channt
Grid Generator for Nays2Dv

Grid Generator for Nays3Dv
Multifunction Grid Genarator

Simple Straight and Meandering Channel
U-shape channel generator

< >

oK | | Cancel

17



|| 3 Creating a grid ||

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

“Enter” key.

File.

exlipra - iRIC v 4.0,0.6834 [Nays2D Flood v5.0 64 bit]

'& Object Brawser x
! ~ [ % Geographic Data
'ﬂ > AP Elevation
> [P Obstade
=9 15 xroin
kﬁ 15" Bomber

> [C1P% Roughness condition
> 1M Areal fraction that ...

1) Grid Creating Conditien

> OB Grid (64 x 31 = 1984)
[ 5 Measured Values
~ [/ Background Images
[) meFipg

OO Etees E
) Axes
~ % Distance Measures
[ &an

[P Reference Informati...

> [P Boundary Condition Set...

v [2] P Background Images (Int...

Import  Geographic Data  Gnd  Measured Values  Calculation Condition  Simulation  Calculstion Resuit View  Option  Help
OHE@ES - ~ Qe %X % « + + + QA B/ BEGLEEC 0§
T AL

L —— B

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:
W: [ o0900% & m

63 =

(9] | | Cancel | | Ay

Number of divisions in the
longitudinal direction : 63
Number of divisions in the
transverse direction : 30
Grid width in the transverse
direction : 6000 m

18



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

/* Confirmation X

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

Yes | | No

A grid will be created.

2. extipro - iRIC v4 4.0,06834 [Nays2D Flood v5.0 64 bit] - o x

File Import Geographic Data Gnd Measured Values Calculation Condition Simulation Calculation Result View Option  Help.
CHEES -~ Q It WXL « » 1+ + QA B/ Bk 06

Tl AL

& Pre-processing Window

- Object Brawser *

v Geographic Data
> Elevation

» OB obstacle
k& LIE xrain
|9 155 Bomber
> [P Roughness condition
> [1F% Aveal fraction that
[P Reference Informati.

[0} Giid Creating Condition
> [1P% Boundary Condition Set...
v Grid (64 x 31 = 1984)

[ [ Grid shape
> L1F% Node atwributes
> CIF9 Cell attributes
> [J ™ Boundary Conditien

Measured Values
Background Images
[ M2y
v Background Images (Int...

O[] msemes: ey

[ axes

~ [ Distance Measures

[ &an

Coaglebarth

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

8 Open "Calculation Conditions™

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

The [Calculation Conditions] window will open.

2. extipro - iRIC v4 4.0,06834 [Nays2D Flood v5.0 64 bit] - o x

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

FOHEEE -~ ~ @ sy « 5 1+ v QAP0 BhkGhLEEe 08
P oAA * Import..

'& Object Brawser x
! ~ % Geographic Data

| 5 > AP Elevation
E=

> O F» obstacle
=9 159 xrain
kﬁ 15" Bomber

> [C1P% Roughness condition
> 1M Areal fraction that ...
[P Reference Informati...
1) Grid Creating Conditien
> [P Boundary Condition Set...
v [P Grid (64 x 31 = 1884)
[ [ Gnd shape
> 155 Noge atwribunes
> CIF9 Cell attributes
> [] P Boundary Conditien
I Measured Values
~ [ % Background Images
[0 nesipg
v [ Background Images (Int...
L[ mteme @i
[ Aes
~ [ 1% Distance Measures
[ &an
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|| 9 Setting the inflow boundary conditions ||

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

following settings:

ji’ Calculation Condition

Gm:::lsowfoul'ﬂow Time unit of discharge /water surface file
Initial Water Sur...|  Boundary Conditions far 1
Time Boundary Conditions for Fn)
Others Water surface at downstream

Caonstant value {m) 0
Stage at downstream time series Edit
Rainfall
Rainfall time seriesimm/ h) Edit

Ok | | Cancel |

21

Time unit of
discharge/water surface
elevation files: Second
Boundary Conditions for
j=1: Inflow

Boundary Condition for
j=nj: Outflow

Water surface at
downstream: Free Outflow
Rainfall: without

Note : Inflow conditions are
decided at [6.Setting the
inflow river conditions]
Use constant value or read
from file when the stage at
downstream is effected by
sea level or overflow level
at the outflow.



|| 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
5] [ omen

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/Qutflow Boundar...
Initial Water Surface
Time
Others

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

Start time of bamber (sec)

? X
I
I

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 ? had F t dff th d
Inite dilrerence metno
Groups o ] of advection terms:
inite differential method of advection terms .
Inrﬂrow."Ourﬂow._ . o ‘ ulend scheme
Initial Water Sur... Maximum number of iterations of water surface calculation .
Time o ot " ‘ Maximum number of
elaxation coefficient for water surface calculation . .
Others Minimum water degth 1terations Of water
o - surface calculation: 10
A for eddy viscosity coefficient (k/Gukh x A + B) R 1 . ff . f
B for eddy viscosity coefficient (k/GLsh x A + B) l:l elaxation coefficient R or
water surface calculation:
Murber of threads for paralle computation (Onky multi core PC)
Inundation of buildings O-S .
Model parameter for flow resistance by buildings Mlnlmum Water depth'
How to calculate gamma ‘ggm_x:gam_y:1 —sgrt{1-gam_v) v ‘ 0.01
A for eddy viscosity....: 1
| or eddy viscosity.... 0

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.

ji2. ext.ipro - iRIC v4 40.0.6884 [Nays2D Fload v5.0 64 bit] - o x

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

CHEES -~ ~Q Ikt %H % « >+« QA B SBLGLEEC O 6
TdI AL

=
¥ Pre-processing Window ' . . .
& eno x In this river section, two

E v Geographic Data . . .

Bl > 2 teen rivers (including

tg| O e agricultural canals) flow

ks across the red line and
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.

]
155 Bomber
> [JF% Roughness condition
> [J B Areal fraction that .
[ P Reference Informati
[} Grid Creating Condition
» [JP Boundary Condition Set..
v Grid (64 x 31 = 1984)
[ [7) Grid shape
> 119 Node atuibutes
> [J % Cell attributes
> [ ™ Boundary Condition
Measured Values
v Background Images
[) nefipg
v Background Images {Int...
O msTee: @
) Ases
~ [ Distance Measures

[ #=an

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

7. extipro - iRIC v4 40.0.6884 [Nays2D Flood v5.0 64 bit] - o X

File Import Geographic Data Gnd Measured Values  Calculation Condition  Simulation  Calculation Result View Option  Help
OHEBES -~ @ Lkt %45 « » 1 + QQ b0/ BEGLE=LL O6
t40
=
?ﬁ.—mm I
Object Browser x

B 30 ceoorepnc o
’ﬁ » CIB Elevation

(717 Raughness condition
I B9 Areal fraction that
0

Reference Informat...

> 9 Obstadle
Eﬁ CIB Xrain
m )8 Bomber

>

>

[ Grid Creating Condition

s |
> 0 Bounden = Lo

v G 64 Bowcuvert
[ Grid «
T Nege  ModGate
L Oie cer,  AddPume
> (1P Boun W Delete Selected...

2109 Measure | Delete AlL
v Background Images
£ [ N2Fipg
~ Background Images (I,

O BB Ere.,
[ Axes
~ Distance Measures
[ &an

Googlebsr
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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.

| Bal 20g feasurex ® i . ~ .

(DOHEBES -~ ~ Qe %&% « >+ + QO pE /BLGL-EC O 8
[t

£ * Pre-processing Window

[ r———
Fﬁ Elevation

|9
|54

Obstacle
Krain
Bomber
Roughness condition
Areal fraction that ...
Reference Informati..
[) Grid Creating Condition ¢ Tyre Inflow
v Boundary Condition Set . SNl [ew Infowt
[7] New Inflow1 PR <.vine
v BT Grid (64 x 31 = 1984)
[ Grid shape
> 1B Node atributes Sbpe valus st inflow
19 cell attributes
1% Boundary Condition o [
Measured Values M Transoerent B
v B Background Images - |
A Nefipg |
v [ % Background Images (Int...
O BiEr .
B[ Axes
v Distance Measures

[ stan

#* Boundary Condition ? b2

gooooog

Discharge time series

[A show rame

Coogleba

) * Boundary Condition ? >

Tvpe: Inflow

Marme: Mew Inflow

Setting

Discharge time series Edit:

Slope value at inflow 0.001 Name: arbitrary name, we use New
Inflow 1

Slope value at inflow: 0.001
Calar: - P

Transparent ' s0

4

Fs
-

Line Width: |7
Show name

8] Cancel

26



In the [Boundary Condition], click on [Discharge time series]

] * Boundary Condition ? >
Twpe: Infloew
Mame: Mew Inflow

Setting

Dizcharge time series

Slope value at inflow 0.0
Color: -
TrarlSDarErlt [ N 20 :
Line Width: |7 5
Show name
(] Cancel

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

~ . . .
/" Discharge time series

Time

Discharge(m3/s)

Discharge(m3/s)

0 200

Add Remove

Export Clear

L e e o
400 600 800

Time
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In [Choose a text file] click on [gt1.csv] and then [open].

Open the discharge data.

-

~

BE -

& pC

B30 ATVIE
¥ 59v0-F
W 7RIty T
E FFivk
Shetad

[ T2g

b 31-597
. Windows (C3)
#U1-L4 (D)
3 SDXC (E)

v 1

ji. Choose a text file

» PC » flJa—4 (D) > SampleData > N2F

FLLIANT—

Transcend (F)

A

a,

v O £ NFO#FE

a,

qtlcsv

v

qt2csv

qtcsv

774 A&(N): gtl.csv

v ‘ Text files (*.csv *xt) i

FIK(0) Frvol

=- @ @

Click on [OK].

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

4 * Discharge time series ?

Time Discharge(m: ™ 350 _:
10 50 300_:
2 600 50 ]
1200 0 250
3 ;g 7
4 1800 46 ]
E200]
5 2400 231 g‘, ]
6 3000 323 2150+
G ]
7 3600 36.9 A ]
3100 o
g8 4200 41.5408 ]
9 4800 60.0033 50
10 5400 784659 - 1

< > D= r T T T T T 1

0 5,000 10,000 15,000 20,000 25000 30,000
A 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: qt3.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].

i ex1.tmp1.ipro - IRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit]

Select Algorithm to Create Grid...
Grid Creating Condition
Boundary Condition Setting

T4

Fe o CreateGrid..
& | Pre-processing Window
A (S pject Browser Aributes Generating
A Geographic Daf ISP
> CIBT Elevation Edit
Fx R
> O1F Obstacle | Delete.,
H :m‘"h Display Setting..
OO &} Open Bird's-Eye View Window
> [1P% Roughness ¢
> C1B® Arealfractic  Add New Gad
CIP% Reference i @ jpoor.

[) Grid Creating €/ _,
[ Boundary Conde
7] New Inflow1
[ [ Mew Inflow2
[ New Inflow3

Grid (643 31 = 1984)
[ Grid shape

Export...

v M

> [IF Mode attributes
> OB Cell attnbutes
» 1B Boundary Conditicn

Measured Values
v [ Background Images
(1 N2fipg

Background Images (Int...
O[] B+l Eek.
[ Axes

v M

- m) x

File Import Geographic Data Gnid | Measured Values Calculation Condition Simulation Calculation Result Wiew Option Help

» Zx «c2 1t @0 ’...-rzu,zn":nl—«li-go 6

,

Googletart:

v Distance Measures
IRES I 2
Inflow rivers are set on the sides.
i ex1_tmp.ipro - iRIC v4 40.0.6884 [Nays2D Flood v5.0 64 bit] — o b3

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

CHEES ~~ QM WA « » ¢+ + QO pR /AL GRLEL O f

T4

. ¥ Pre-processing Window
Obyect Browser x
v Geographic Data “
> Elevation
Obstacle
Xrain

>

Bomber

Roughness cond...

Areal fraction th..

Reference Infor.

[7) Grid Creating Condit.

Boundary Condition

7] News Inflow1

[ [7] Mew Inflow2

[ New inflow3
Grid (64 31 = 1984)

[ Grid shape

v [0 B Node attributes

[ [ Elevation

goooooo

v

[ cbstacle

1) xrain

[ [} somber

1) roughness c..

O [ Areal fractio..

% Boundary Condit...

Measured Values

Background Imsges '

Google sart:
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Position setting of inflow
boundary condition



14 Setting roughness condition

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

i, ex1_tmp?ipro - 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 Result View Option Help

LOHEES -~ ~ QL WHZE « >t + QA PE /B GL=-R (0
T4

A ; Emmaﬁ . -

Object Browser x
| (1 Xain
'z& [J B Bomber
> B9 Roughness cond...
> [ B Areal fraction th...
(] P Reference Infor...
[7) Grid Creating Condit...
Boundary Condition ...
[ New Inflow1
[) New Inflow2
[ New Inflow3
v ]9 Grid (64 x 31 = 1984)
[} Grid shape
~ [ B9 Node attributes
117 Elevation
v [ B9 Cell awibutes

(1 ] Bomber

) Roughness c...

O[] Areal fractio...
> [ B Boundary Condit...
Measured Values
Background Images
[ nafipg
~ /] Background Images ...

0 [ B3R (R c
& >

X: 17242210049 |¥: -21848.755106

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

i exi_tmp1.ipro - iRIC v4 4006884 [Nays2D Flood v5.0 64 bit] - o X
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LOHBES -~ ~ QL %E 5 « » + + QA PE /BhGhki0 O
R

lﬁn
J& processing - G :

Object Browser %
~ [ Geographic Data A
'ﬁ > [ B9 Elevation
> OB Obstacle

[ 7 Xrain

(] B Bomber
> [ B9 Roughness cond...
> O A & Import

I Refe & Import Elevation from web... i
& [ Gria cre ARG v
Ney ~ ExpOLAll Polygors..
Nev Color Setting...

N
"I Delete Selected..

nid (64
[ aiic i Delete All.

~ [ B Node atibutes
[ [ Evevation

v [ 9 Cell attributes

[ 7] Obstacle

O %rin

O [ Bomber

[ Roughness c.

[1 [0 Areal fractio...

I Boundary Condit...

Measured Valuss

~ EJF Background Images

<
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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.

‘(BIH'ES B @ e ke sz\,zx Pssibion @ere _,?-r,,/,,r,,;_ﬂ._;;g ¢5- Roughness condition:0.03
t4W
& peporesing vom o > Note: Set Manning's
[ - ; 7 ¢ roughness coefficient by

! v B _Gecgraumcom A ' N
Bdf| D eewton taking comprehensive

1 Bw obstacle N .
D consideration of
17 Bomber .

» [ Roughness condit PRk : calculation model, land

[ potygonst - o ¥ X

> IS vl facton . {7 et Rousmesscondion alue 7 1 | use and past flooding
[ 8% Reference Inform... 3 |

[ Grid Creating Conditi... Pless input raw valus in this rbgn. data.

v Boundary Condition ... R 8 Roughess cordition © (009

[4 [ New Inflow1 gt 2 Canca!

[0 New Inflow2
[ New Inflow3
v Grid (64 x 31 = 1984)
[ Grid snape
~ [] B9 Node atuibutes

In setting the roughness
coefficient, refer to page
33 of Flood Simulation

RS Manual (draft) and page
]l 89 of Hydraulic Formula
Ol wome 1999 Edition (both in

Polygon Group Attribute Brow.§ %
1Tl

<

Japanese).

Click on [Grid] on the menu bar — [Attribute Mapping]-[Execute].
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R Create Grid- “
'& ¥ Pre-processing Window .
. Object Browser Attributes Generating v s
- Geographic Daf IEMAMINNAES NORRII
Bal| > O eewtion Edit ,
> 1% Obstacle | [ Delete..
1 e Xrain Display Setting. v
] B Bomber )
" Rnughntss(o Open Bird's-Eye View Window

Bl Polygon  Add New Grid
> I B9 Areal fractic
CIRS Reference bt |, g
[7) Grid Creating Clrmme:
~ Boundary Condition ...
[) New Inflow1
[) New Inflow2
[7) New Inflow3
v Grid (64 x 31 = 1984)
[ Grid shape
~ [ B9 Node atributes
[ [0 Elevation
~ Cell attributes
[ obstacie
O [ xrain
O Bomber

Import..

Polygon Group Attribute Brow.& X
FTi

|

< >

X: 23879850648 Y. -21596.076481
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Roughness is reflected in the cell.

2. 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 Result View Option  Help

OHBES -~ Q lulx %% « » + + QA PE /BLGRELG O
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A ¥ Pre-processing Window
. Object Browser x
! v Geographic Data A
'ﬂ > OB Elevation

> O P9 Obstacle
O Xrain
(] 7 Bomber
v Roughness condit...
[0 potygonst

> OB Areal fraction tha...
[ B Reference Inform.
[™) Grid Creating Conditi...
v Boundary Condition .
[ New Inflow1
[ New Inflow2
[ New Inflow3
v Grid (64 x 31 = 1984)
[ Grid snape
~ [ B Node atmributes
[ Etevation
~ Cell atnbutes
[ Obstacie
O xrin
[ Bomber

Polygon Group Attribute Brow.§ %
1Tl
J

<
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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)

2)

3)

Find the area of each land use within each mesh. Land use: building; farmland A1,
road A2 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."
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:
_ ny%Ag + %A, +ngPA,

Al + A, + Ag
where, n1=0.060, n2=0.047 and n3=0.050.

2

Ny

The composite equivalent roughness coefficient of the land and buildings is given

by the following equation:

* h4/3

2 =n,? .02
n ny“ + 0.0 0*100_9

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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File Import Geographic Data Grid Measured Values Calculation Condition  Simulation ~ Calculation Result View Option Help
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A ¥ Pre-processing Window
. Object Browser x
! v Geographic Data A

| 2 > OB Elevation
o Cbstacle

> O
O Xrain
(] 7 Bomber
~ [] 7 Roughness cond...
[ polygonst
> OB Areal fraction th..
[ B Reference Infor...
[™) Grid Creating Condit...
Boundary Condition .
[ New Inflow1
[0 New Inflow2
[ New Inflow3
v Grid (64 x 31 = 1984)
[ Grid snape
~ [ B Node atmributes
[ Etevation
~ Cell atnbutes
[ obstacle
O ¥rain
[ Bomber
[ 7] Roughness c..
[] 7] Areal fractio..
> Boundary Condit..
Measured Values

Right-click the object browser [Geographic Data]-[Obstacle] and click [Add]-[Polygon].
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. Pre-processing Window
Object Browser
Geographic Data A

'ﬁ > [J#® Elevation

EREL L L e —.

CIF Xrain

* Import Elevation fram web.

[J B Bomber ;
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Color Setting.
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v [Z1F7 Boundary Cor Delete Selected..

[ New nflow i Delete All..
") New Inflow?
[ New Inflow3
v Grid (64 x 31 = 1984)
[ Grid shape
v [JB% Node atiributes
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Cell attributes
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I [) Bomber
[ ) Roughnessc.
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> Boundary Condit...
[41 5% Measured Values
v Background Images
<
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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.

GH
T4
Pl o
Object Browser x
|| Geographic Data A

T > 1B Elevation
= v [ B9 Cbsiacle

@ =~ (@ Mxlw YXZ'YZX G 8 (oSl ’..'-'zn,zdranL&O"‘

~

Set obstacles such as
roads, banks and

. [ Polygonst embankments.
Xrain

(] P Bomber

LI Rougoesscomcic _* Edit Obstacle val.. 7 b Note: Unless the

I B Areal fraction tha...
[] B2 Reference Inform..
o

calculation grid cells are

[ [] Grid Creating Conditi... : Please input new walue in this pohygon. .
~ ]9 Boundary Condition . i g
2 sorae nin P small enough to depict

D) New nflow2 1 roads, banks and
" New Inflow3 =
© T Grd (54x31 - 1984) embankments as a part
[ rid sn
+ 1M ek s of the topography, set
C1 B Erisin, roads, banks and
embankments as
obstacles.

Click on [Grid]on the menu bar —[Attribute Mapping]-[Execute].
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Obstacle is reflected in the cell.

2 ex1_tmp1ipro - IRIC v4 4006884 [Nays2D Flaod v5.0 64 bit] - [Pre-processing Window]

* File Import Geographic Dats Grid Messured Values Cslculation Condition  Simulation  Calculation Result View Option  Help

OHERS «~ Qs W& « >t + QO B /A6
T4

é Object Browser x

Geagraphic Data
! > B Elevation
I

Cbstacle

OB Xeain

I B Bomber

15" Roughness condition

> (1B Areal fraction that
I B Reference Informati...

[ [ Grid Creating Condition
Boundary Condition Set.
Grid (54 % 31 = 1954)

[l [ Grid shape

> [ B9 Node attributes

Cell atributes

01 ) Roughness con.
1 [ Aveal fraction th..

> OB Boundary Condition

Measured Values

v [ I Background Images

") natipg

Background Images {Int.

O E+® (FE..

) Axes

Distance Measures

[ st

Obstacle

Okbstacle

Notmsl cell

Repeat above operations from Polygon1 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].

v, #x1_mp1ipro - IRIC v 4.0.0,6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]
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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.

File

f

v, ex1_mp1ipro - iRIC v 40.0,6884 [Nays2D Flood v5.0 64 bitl - o
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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].

ji?. 24pro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - o
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Click the Object Browser [Grid] — [Boundary Condition Setting] — [New Box Culvert].

Surround the cell at the "inlet" position of the box culvert with polygons.

7. ex1_tmptipeo - IRIC vé 4.0,0.6864 [Nays2D2 Flood v5.0 64 bit] - [Pre-processing Windons] = a X
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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

A couple of code number: 1
Inlet/Outlet: Inlet

Width(m): 1

Height(m): 1

Elevation(m): 140

Multiply: 1

Extended formula: No
Coefficient of submerged flow:
0.75

Coefficient of free flow: 0.79
Note: Combine the code number
at inlet/outlet.



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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Set the conditions of the box culvert from the dialog.
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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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The box culvert is set in the cell.
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3. Making a simulation

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

Save the project.
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Bl Information pd

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

The [Solver Console [Nays2D Flood] (running)] window will

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].

ex1_tmp2.pro - iRIC v4 4006884 [Nays2D Flood v5.0 64 bit] - [Solver Console [Nays2D Flood v5.0 64 bit] (stopped)] - o X
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Open new 3D Post-Processing Window.

Open new Graph Window
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Calcuration time  84.00000 sec..
Calcuration time  1.400000 min.

Calcuration time 2.3333333E-02 hour.

The "Post-Processing (2D)" window will open.
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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.
e 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 a bomber cell.

47




| 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.
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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.

B e ferseptare ipre - IRIC & 4006935 (Neyn2D Moo v5.0 64 bl - Pust-orccessing 20): 11 a x

B

20 Fle Impot Draw Measured Dota Calculation Condiion Simulation Animation Calculation Result View Option Help

FHEEQ -~ ~ @ txln Y ZYZX""T"’QQ>./'-'1|!O=|:‘[’L’-L.LOG
°°°°°@©® ““““ Vo0sce, P & Bl Bl @ coorBer O Horizomal © Vortoal B Transoarcet S S I Y

Object Browser
Al aw Nays20 Flood 5.0 64 bit ..
| - " Geographicata

' 8 ' Elevation
£ @ D9 Obstacle
hs a0 xain
@ [0 Bomber
k& 8 ' Roughness condition

8 [0 Areal fraction that ...
@ [0 Reference Informat...
~ 8% iRiCZone
@ [ Gric shape
~ 810 Scalar
8 [) Depthitanat
) Depth  Show Atribute Browser
D et 4y
= M Water: i (e
= [ Velocit
T ec ¥ Delete.

. 267
) veloci

D Aoy IR P 134
8 [ Steamlines ¥ = h
8 19 Partices (auto) fooeh 068
@ 17 Cellattributes Py X

@ [) Label
B [ Measured Values
v @ I Background Images
© [ Nkjpg [K
B [ Sackqround Images (inter.. =

X: 8618.039138 ¥: -20855.868966

Time: 25200 sec 853

48



In the [Scalar Setting] window, make the following settings and click on [OK].
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|| 11 Visualizing the max.

flow velocity

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

(magnitude Max)].
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Value range :

Remove ¥ from Automatic
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| 12 Visualizing the inflow discharge hydrograph

Open [New Graph Window].
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~ @ I Geographic Deta
> @09 Elevation
& [ Obstacle
817 Xrain
8 ' Bomber
> @ % Roughness condition
@ [ Areal fraction that ...
@ [ Reference Informat...
v @I RICZone
8 | ) Grid shape
~ @7 Scalar
] DepthiMax)
= 1) Deptn
= [ Elevation
) WaterSurfacel...
Velocity (magni...
=M.
= [ velocityims-1) (...
> @0 Arow
> @0 Streamlines
> @I Particles (auto)
8 [0 Cell attributes
& [ Label
B [ Measured Values
v @ I Background Images
8 [ narjpg
> B [ Backqround Imaces Intern...

x|

Measured Data  Calculation Condition  Simulation  Animation  Calculation Result  View Option  Help

P2d Open new 2D Post-Processing Winds
b HBEBS « ~ QU Y B 5 € 2 T g oprren st 2o g o

s f ¢ 'I- |Y,. Open new 3D Post Processing Window

Open new Scattered Chart Window
1. Open new Verification Window

O Reload
¥ Delete..

Manage simple operation resuits

Import...
= Export..
Export solver console log..
Import Visualization/Graph Settings...
Export Visualization/Graph Settings...

Coogle’ss

51




[Data Source Setting] screen is displayed.

1+, Data Source Setting 7 x
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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.

i cnt foreapiure ro - IR ud 4006925 [Nays 01 Flocd vl 52 bi - [Gragh Uindow: 3] 0%
o , o

. il Imgert Draw Cakulation Condition Simulation Animation Calulstion Result Wew Option  Help

S @ %EX s QOB BEGEEEL - O

é — New Inflow|
g — Now Inflowz
— New o
300 -
P
=3 2
g 2
£ 250
H
=
o
= 200
3
=
=
E 150 -
£
&
hE]
T 100
H
=
50+
ol
T T T
] 5000 10000 15,000 20000 25000 30,000
Time (seconds)
Cantreller
Data Source  Awis Setbng  Draw Setting  Marker Setting | Font Setting Lopy.

Spapshot | GSV Export

X v

Select [Calculation Result] - [Point data] -[New Box Culvert_in], [New Box Culvert_out] -
[Add].
The hydrograph of box culvert is displayed.
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Chapter 3

Examples of Tsunami Runup Analysis
Using SRTM data

& 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 mouth when tsunami-runup-induced flooding occurs with Nays2D Flood.

& 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 tsunami wave height assuming that a large-scale earthquake has occurred.
Set various other conditions necessary for simulation.

3. Making a simulation

4. Visualizing the calculation results

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

map.
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1. Creating the calculation grid

Importing geographic data

In the Object Browser, right-click [Geographic Data]-[Elevation].Click [Import Elevation
from web].

7. Untitled - iRIC v4 4.0.06884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

- a x
/# File Import Geographic Data Grid Measured Values Caleulation Condition  Simulation  Calculation Result View Option  Help -2
FOHERS -~ ~ QL WHZE <« » + + @QQ/pB /BLGRE=R O 6
Tt
4 E‘m!m x

5 [v [Z P Geographic Dat
B Elevation

[ B9 Obstacl # _Import 4
[ P Xrain
[P Bombe  Add v
EAP Roughr
I Areal it
[0 Reterer &b Color Setting
[ Grie Creati i Dejete Selected.
0 By e e
~ [Z1 B9 Grid [No D
I Boundary Condition
[ 1% Measured Values
[/ % Background Images
~ [ B Background Images (Int...
1[0 M2 @k
(2 [ axes
~ [Z 17 Distance Measures
™ Measurel

= Export All Polygons..

Elevation
on

Qoo

. Qoo

Qoo

Qoo
ﬂ

[Select Coordinate System] screen is displayed.
Search with JGD and select [EPSG:2452:JGD2000/Japan Plane Rectangular CS X].

fi¢ Select Coordinate System ? X
Search: |jed |
(Not Specified) ~
EPSG:4612: JGD2000
EPSG:6668: JGD2011

EPSG:2443: JGD2000 / Japan Plane Rectangular CS |
EPSG:2444: JGD2000 / Japan Plane Rectangular CS Il
EPSG:2445: JGD2000 / Japan Plane Rectangular CS Il
EPSG:2446: JGD2000 / Japan Plane Rectangular CS IV
EPSG:2447: JGD2000 / Japan Plane Rectangular CSV The coordinate system of
EPSG:2448: JGD2000 / Japan Plane Rectangular CS VI

EPSG:2449: JGD2000 / Japan Plane Rectangular CS VIl the target area can be
EPSG:2450: JGD2000 / Japan Plane Rectangular CS VIll understood from the hint
EPSG:2451: JGD2000 / Japan Plane Rectangular CS IX on the coordinate system
EPSG:2452: JGD2000 / Japan Plane Rectangular CS X
EPSG:2453: JGD2000 / Japan Plane Rectangular CS XI ‘ at the bottom of the
EPSG:2454: JGD2000 / Japan Plane Rectangular CS XII screen.

EPSG:2455: JGD2000 / Japan Plane Rectangular CS XIII
EPSG:2456: JGD2000 / Japan Plane Rectangular CS XIV
EPSG:2457: JGD2000 / Japan Plane Rectangular CS XV
EPSG:2458: JGD2000 / Japan Plane Rectangular CS XVI

EPSG:2459: JGD2000 / Japan Plane Rectangular CS XVII
£DCG.216n I .
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[Select Region] screen is displayed. Drag the target part and click [Next].

i

= 0w o

P T TRy © T © W © T © TP VP VT

HEIT -2 2018 Coogle ZENRN | MRS

Zoom Level Setting] screen will be displayed.

Specify the zoom level and select the source.

mmmlembmm) v|| Zoom In IlZOOmJ_

- To enlarge or reduce the map,
* click [Zoom In] / [Zoom Out]
_ at the bottom of the screen.

.{ Zoom Level Setting

Zoom level

Resolution: 59.1616 m

? X
Specify the zoom level of data you want to import.
Data size: 4 MB (1048576 points)
Source:  (USGS 123 )l (SRTM) <]
| ok | cancel
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Zoom level: 11

Source: USGS (SRTM)
Note: Since the
resolution of the SRTM
data is 90 m mesh, even
if the zoom level is set to
11 or more here, the
data does not change
because the maximum
resolution has 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.

i¥. ex2ipro - IRIC w4 4.0,0,6884 [Nays2D Flood 5.0 64 bit] - [Pre-processing Window] - o x
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When one of the items in the background image of the object browser is checked, the

background image is displayed.

li_ ex2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [m} X
# File Import Geographic Data Grid Measured Valuss Calculation Condition Simulation Calculation Result View Option Help -
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Y Google Map (4.

Y Open Street Map

i

|

D

v

Eli:'LEa:('

jooooooog

EwEREn. |

%:89805.700019  |¥: BOZT‘I 917076

57

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.



Since the coordinate system is selected, it is set automatically.

li_ ex2ipro - 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
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Xrain
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O00RRE

Reference Infor...
[ [ Grid Creating Condi...
Boundary Condition..
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O Gric shape
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Measured Values
Background Images
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If your PC specifications are insufficient, you may not be able to process very large
arrays of elevation data. To speed up processing, remove geographic data in the areas

that are not needed.

Click on [Fit] to display the entire data. Select [Object Browser] - [Geographic data 1] and

keep the data ([Geographic data 1]) selected. Select the area you
dragging and right clicking. (The gray area in the figure below. An

wish to delete by

area slightly larger than

the background image must remain). Delete the unnecessary areas by clicking [Delete

selected points].

Repeat the above procedure. The area slightly larger than the background image will

be left.

i exzipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]
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Edit Selected Points..
= Export Selected Points...
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> [0 I Node attributes | ~% Interpolate Points
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£ | Delete Selected Paints
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Measured Values
Background Images
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Tips:

In the event that the PC
specifications are
insufficient, you may not
be able to process large
numbers of elevation data.

To speed up processing,
remove geographic data in
the areas that are not
needed.

Such removal is not
necessary when your PC
has specifications high
enough to maintain stable
operation even when large
numbers of data are
processed.



On the menu bar, select [Grid] - [Select algorithm to create grid].

The [Select Grid Creating Algorithm] window will be displayed.

i ex2ipro - iRIC v4 40.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [} x

# File Import Geographic Data Grid Measured Values Calculation Condition  Simulation  Calculation Result  View Option Help
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(A B Xrain Edit ,
[ Bomber U Delete..
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1B Reference Infor &} Open Bird's-Eye View Window

[ [7) Grid Creating Condi Add New Grid
Boundary Condition
v Grid (131 % 101 = 1.
1) Grid shape
I Node attributes
7 Cell attributes
1% Boundary Condi...
[ B9 Measured Values
Background Images
v Background Images.
O Google Map (&...
O [ Google Map (...
01 [ Google Map (/\..
[ Google Map (3...
[ [ open Street Map
O0 mxemxes
O[) St
OO0 E+#=5R (En

Import...
= Bport..

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.

li’ Select Grid Creating Algorithm ? X

Algarithm: Description:

Create grid from polygonal line and widt| | First, plesse define polyaonal 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| | division number of grid in [ direction and J
Create grid by dividing rectangular regiof |4@stion.

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 Channt
Grid Generator for Nays2Dv

Grid Generator for Nays3Dv
Multifunction Grid Genarator

Simple Straight and Meandering Channel
U-shape channel generator

< >

Cancel
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|| eating a grid ||

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

on your keyboard to draw a centerline.

i ex2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

Object Browser x
/& ~ [ Geographic Data ~
~ [ I Elevation
K [ mae7-5
F= [ Obstacle
B Xrain
" Bomber
> [J P Roughness con...
B Areal fraction th...
[ B Reference Infor...
[ Grid Creating Condi...
% Boundary Condition...
% Grid (131101 = 1.
[ [ Grid shape
> [JF¥ Node attributes
> [P Cell attributes
> [J P Boundary Condi...
1 Measured Values
" Background Images
~ [ I Background Images...
[0 [) Google Map (i&...
[ [ Google Map (...
[0 [ Google Map (...
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[ [ Open Street Map
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O B8R En.
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/ File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option  Help
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o

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.

i -
EERLG
Ve o :‘.\“'_ .
1 gt I
-l ‘,1';\, g

X:90764.439894  |Y.-78465.549215

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

/ Grid Creation

ng: d:
W. ;

ng dj: [ m

[ ok

| | Cancel | |

Apphy
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[njl (Number of divisions in

the longitudinal direction): 100

[ni] (Number of divisions in

the transverse direction): 130
[W] (Grid width): 3000 m

Note: In this example, grid cell
intervals di, dj are set at

around 30 m.



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

/* Confirmation

P

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

Yes No
A grid will be created.
i exzipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bif] - [Pre-processing Window] - [m) x
# File Import Geographic Data Grid Measured Values Caleulation Condition Simulation Calculation Result View Option Help ===
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Object Browser
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[ Grid shape
[JF= Node attributes
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Xrain
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61

Mapping geographic data

Elevation data are
applied to the grid.

Adjusting the calculation
grid

It is possible to move, add
or remove any vertexes
by selecting the [Grid
Creating Condition] even
after the grid is created.



2. Setting the calculation conditions

Open [Calculation Condition]

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

The [Calculation Condition] window will open.

i ex2ipro - iRIC v4 40.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [} x

/ File Import Geographic Data Grid Measured Values Calculation Condition  Simulation Calculation Result View Option  Help DLk
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Xrain
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Reference Infor...
[ Grid Creating Condi...
B9 Boundary Condition...
Grid (131101 = 1...
[ Grid shape
> [JB% Node attributes
> [JF7 Cell attributes
> % Boundary Coni...
Measured Values
Background Images
~ Background Images...
[1[7) Google Map (:&...
[ [ Google Map (...
[0 [) Google Map (\...
[0 [) Google Map (...
[ Open Street Map
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O[O Btz .
O E4#2% En.
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|| 2 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 ? X
Groups
Inflow/Outflow . Time unit of discharge/water surface file
Initial Water Sur...|  Baundary Conditions for i
Time Boundary Conditions far Fnj
Others Water surface at downstream Read from file
Constant value (m) 0
= <
Stage at downstream time series C Edit D
Rainfll
Rainfall time series{mm/h) Exlit
5] [ camel |
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[Time unit of
discharge/water surface
file]: Second

[Boundary Conditions for
j=11: Inflow

[Boundary Conditions for
j=njl: Outflow

[Water surface at
downstream]: Read from
the file

Rainfall: without

Note 1: Inflow boundary
conditions are set at "6.
Inflow Settings".

Note 2: When "Water
surface elevation at
downstream end" is
affected by the sea
surface level or flood
water level of
downstream, select
[Constant valuel or [Read
from file].



Click on [Import] on the [Calculation condition] window.

The [Select text file] window will be displayed.

ji._ Stage at downstream time series

Time Water Level(m)

Water Level(m)
L

Add | Remove

Cmpert S| [ grport | [ Gl

I
0

T U T U U
200 400 600 800 1,000
Time

=

Select [¥¥SampleData¥¥N2F 2] - [HO1.txt] and click on [Open].

Time series of tsunami wave height data is displayed.

fi’. Choose a text file
&« v 1 > PC » iJa1-4 (D) > SampleData > N2F_2
= - FLLIALT~

=pc tooEm
83D ATITIE Hot.oxt
¥ Fovo-f QO1axt
W 77T

FFaxvb

= EoFv

87

D 31-5uy

. Windows (C)

- WY31-4 (D)

Sk SDXC (E9)

. Transcend (F) ¥ <

v O L NF20BFR
= O @
ExEE B #4X

2020/09/29 1449 TEAR FF2AYE 1
2020/09/29 14:49 TEAR FFIAVE 1

b4

J74JL&(N): [HOT.bxt

~ ‘ |Text files (*.csv *.txt) i ‘

[(Bo || #=owl |
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Click on [OK].

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

li Stage at downstream time series ? X
Time Water Level(A| 7 7]
10 0 :
6 -
2 50 1.81 ]
3 100 35 5_:
4 150 495 T ]
\;’ «
4 .
5 200 6.06 2 The time steps of the
6 250 676 _l;. 1 tsunami wave height
83 must be kept at the same
7 300 7 ;ﬂ’ - value, including at the
- inflow location.
8 350 6.76 2 ]
9 400 6.06 ]
10 450 4.95 U
11 500 35 :
v 0 -
< > [t | i
. 0 500 1,000 1,500 2,000
» Add | Remove Time
e R o [ cwen |
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3  Setting the initial water surface profile

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

ji’ Calculation Condition

Groups
Inflow/Outflow ...
Initial Water Sur...
Time
Others

? X

Initial water surface Constant slope

Initial water surface slope of main channel

0000

OK

|| Cancel |
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Initial water surface:
constant slope

Initial water surface
slope of main channel:
0.0001

Note: In order to give a
nearly horizontal sea
level in the downstream
area, a very small value
is given to [initial water
surface slope of main
channel].

The first water level data
set for [Stage at
downstream time series]
(0 m in this sample) is
regarded as the water
level at the downstream
end, and the initial water
level is set to achieve
nearly horizontal sea
water level.

At locations where the
ground elevation is set
higher than the water
surface elevation, the
water-surface elevation
will not be set.



|| 4 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)
Calculation time step (sec)
Start time of output (sec)

Start time of komker (sec)

20

[ ]
[ o
[ o]

OK

| | Cancel
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- Output time interval
(sec): 20

Calculation time step

~(sec): 0.1

- Start time of output (sec):

0



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 Maximum number of
Initial Water Sur... Maximum number of iterations of water surface calculation 1terations Of water
Time Relaxation coefficient for water surface calculation Surface CalCulatIOn: 10
Others

Minimurm water depth am . ..
Relaxation coefficient for

A far eddy viscosity coefficient (k/6ukh x A + B) N
water surface calculation:

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

‘ . 0.8
Murber of threads for paralle computation (Onky multi core PG)
Inundation of buildings .. .
‘ L Minimum water depth:
Model parameter for flow resistance by buildings
How to calculate gamma ‘gam_x:gam_yii —sgrt{1—gam_v) v ‘ 0.01
A of eddy viscosity

()
il
=1
o
o

o ]| oo |

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

Inflow river settings (or bank failure location settings) are made at the upstream end
(red line). Note: This sample does not incorporate river discharge. However, Nays2D

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

iZ_ ex2ipro - 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 - 8%
£ 4
| 'zd »[: 4

OHEES -~ ~ @ v Y2y % ==a @apr..

Object Browser x

¢: v Geographic Data ~

E ~ Elevation

I [ megr-51

Za Obstacle
Xrain
Bomber

» [J P9 Roughness con... . . . .

189 Aceal fraction h.. Note: In this basin, an inflow
IR Reference Infor... to the mainstream occurs on

[ Grid Creating Condi..
B Boundary Condition...
Grid (131 x 101 = 1...
[ Grid shape
> [JB9 Node attributes
» [ Cellattributes
>0 Boundary Condi...
Measured Values
Background Images
v Background Images...
[ [ Geogle Map (:&...
O D Google Map (i...
[ [ Google Map (1t
[ Geogle Map (...
[ [ Open Street Map
O E+eEs =
O B+ ..
O BLBR En.

the red line, as is shown by
the blue arrow. Because this
sample focuses on tsunami
runup, a dummy inflow
discharge datum (Discharge
0 m?/s) is applied.

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

i ex2ipro - iRIC v4 40.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [} x

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

OHEES ~ ~Q L Y& % « >+ + QA B . /EE
Object Browser % e kil b :
. & v Geographic Data A
- Elevation
= [ matz-51
Qbstacle
Xrain

Bomber
Roughness con...
Areal fraction th...

DOODORRE

Reference Infor..
Grid Creating Condi...
I Boun| ad inflow
h Grid Add BoxCulvert
D¢ agacee
PUEN aggpump
> O e

> (O g W Delete Selected..
Meas I Delete All..

Background Images
v Background Images.
O Google Map (&...
O [ Google Map (...
[ [) Google Map (...
[ Google Map (3...
1 [ Open Street Map
O m+sems: o=
O[) Etsems .
0 [) E4seme En
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In the Object Browser, click [Boundary Condition Setting]-[New Inflow].Surround the side of the
position of the incoming river with polygons.

i¢. ex2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [m] X

/# File Import Geographic Data Grid Measured Values Caleulation Condition Simulation Calculation Result View Option Help - 8x

CHEB@S ~ ~Q luke % X

Object Browser x
»4: v Geographic Data (ol
n - Elevation
K [ meer-o1
L Obstacle
Xrain

Bomber

> d Roughness con...
[ B® Areal fraction th...
[J B Reference Infor...

[ 6rid Creating Condi...

Boundary Condition...

[ New Inflow1

Grid (131 x 101 = 1...

[) Grid shape

> d Node attributes

O Cell attributes

[J B Boundary Condi.

Measured Values

v

>

Background Images

Background Images...
O [ Google Map (3.
O[O Google Map (...
O [ Google Map (\...
O [) Google Map (...
[ [) open Street Map
O @+ (
00 m+eER

X:87914.271373  |Y: -80359.550320

{] - [Pre-processing Windo - O

a ort Geographic Data Grid Measured V4 z¢) PC (CERERR pndit at -l x
CHEES ~ ~ @ I'x YWZ 2 « »
Object Browser x S
4: v Geographic Data ~ k 2
! ~ Elevation
I [ #7451
% Obstacle | ¥
Xrain ,-’ Boundary Condition ? X
* Bomber

> (189 Roughness con... 1 IR,

[0 Areal fraction th... tore Newinfost |
[ 7% Reference Infor... 3 =a Setting
D Grid Creating Condi...
Boundary Condition...
[ New Inflow1
Grid (131 x 101 =1...
[ Grid shape
[J B% Node attributes
[ 7 Cell attributes
[ 5 Boundary Condi.
Measured Values
Background Images
Background Images...
[ [ Google Map (i...
[ [ Google Map (...
[ [ Google Map (/\...
O [ Google Map (3#...
[ [ open street Map
00 B+eEE ..
DO mxeEx

Discharge time series | Edit
Shape value at Inflow

= Color:

[ Transparene
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On the [Boundary Condition] window, input "New Inflow 1" to the [Name] box, and select
[Edit] for the [Discharge time series] box under [Setting].

The [Calculation Condition] window will be displayed.

_/* Boundary Condition ? X

Tvpe: Inflow

Marme: Mew Inflow |
Setting

Discharge time series
Name: Arbitrary name of

Slope value at inflaw inflow
Calor: [ ] Slope value at inflow:
_ 0.001

Transparent ' 50 %

Line Width

Show name

k. Cancel

Click on [Import] on the [Calculation Condition] window.

The [Select text file] window will be displayed.

£ Discharge time series ? X

Time Discharge(m3/s) 1,000

800 —

600 —

Discharge(m3/s)

200 —

[ U U L U
0 200 400 600 800 1,000
Add Remove Time

Export Clear Cancel
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Open [¥¥SampleData¥¥N2F], select [Q01.txt] and click on [Open].

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

Ji”. Choose a text file X
« “ 4 1 > PC> KYI-4(D) > SampleData > N2F2 v O O NF 20T
BE-  FLLIALS- =~ m @
e A g - EEE s #1%
83D ATIIIR 5l Hotet 2020/09/29 14:49 FEAR FFIAVE
¥ Fvo-f =l aotaxt 2020/09/29 14:49 TEAS FF1AYE
W 727y T
FF2AVE
SR ad
= e
D za-svy
% Windows (C)
~ RYI-A4 (D)
35 SDXC (B3
- Transcend (F) ¥ <
P& (N): | Q01 txt | [Text files prcsv =tx) -
Click on [OK].
* Discharge time series ? X
Time Discharge(m A 06 ]
10 0 7
> 50 0 04 —-
3 100 0 ]
4 150 0 N ]
n -
S 200 0 j d
[]
B 0-
6 250 0 ‘“-, d
ke -
7 300 0 g |
Q-02+
8 350 0 B
9 400 0 J
-0.4 —
10 450 0 T
11 500 0 )
V|l -06-
( ) [ ) o ey T e R |
0 500 1,000 1500 2,000
Add Remove Time
S| [0 e
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The time steps of the
tsunami wave height
must be kept at the same
value, including at the
inflow location.



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

i¢. ex2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

OH

Object Browser
.4: v Geographic Data

@ | Select Algorithm to Create Grid..
Grid Creating Condition 4
Boundary Condition Setting s

Create Grid...
n - Elevation
) zaer-s1 Attributes Generating v
E Obencle Attributes Mapping ,
Xrain Edit 4
Bomber ¥ Delete..
>4 Roughness con..
Display Setting... »
[ B» Areal fraction th splay g )
C18s Reference Infor. Open Bird's-Eye View Window

[ Grid Creating Condi ~ Add New Grid
Boundary Condition
[ New Inflown
v Grid (131x 101 = 1...
[ Grid shape
> d Node attributes
> 04 Cell attributes
> [J @ Boundary Condi..
Measured Values
Background Images
Background Images...
[ [ Google Map (&.
[ [) Google Map (&...
[ Google Map (...
[ Google Map (...
[ [ open Street Map
O E+ieEk (8
0D mtwmr

# File Import  Geographic Data Grid Measured Values Calculation Condition  Simulation  Calculation Result

- (] X

View Option Help -8

Inflow rivers are set on the sides.

i ex2ipro - IRIC v4 40.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

 File Import Geographic Data Grid Measured Values Calculation Condition  Simulation  Calculation Result

S~ @ Iuls Z 2 ¢ >

OH

Object Browser
4’\ ~ 7" Geographic Data A

B

Elevation

[ meer-51
Obstacle
Xrain
Bomber

O Roughness con...
O Avreal fraction th...
17 Reference Infor...
7 Boundary Condition...
[ New Inflow1

v Grid (131x 101 = 1...

[ Grid shape
> d Node attributes
» B9 Cellattributes

B9 Boundary Condi...
Measured Values
Background Images
Background Images...
[0 [) Google Map (3.
[ [ Google Map (...
[0 [ Google Map (/\...
[ Google Map (...
[ [ open street Map
00 St .
O @#ER

View Option Help L b

Qo pml @k -
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The grid node indexes of the inflow location of the sample data is given below:

OHneEES -

Object Browser x
v Geographic Data A
~ Elevation
[ mzr-s1
Obstacle

Xrain

Bomber
Roughness con...
Areal fraction th...

a
Gl
]

Reference Infor...
[ Grid Creating Condi...
ke Boundary Condition...
[ New Inflow1
~ Grid (131x 101 = 1...
[ Grid shape
> [P Node attributes
> [1B® Cell attributes
> [Z1 B8 Boundary Condii...
Measured Values
Background Images
v Background Images...
[ Google Map (...
[ [) Google Map (...
[ Google Map (/\...
1) Google Map (...
[ [ open Swreet Map
OD @48k =
OO0 24#@R . .

~ @ luls %A o 1+ @Q

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

> “"zd Lare

Grid node indexes| Discharge
Inflow Note
G, j) data
Inflow 1 (1, 171~(1, 20) QO1.txt
Ji”. exzipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bif] - [Pre-processing Window] - [m] x
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Inflow locations cannot
be set at a grid node
other than 1=1, j=1 or
j=nj.

When you set grid nodes
other than those above as
inflow locations, an error
occurs and the simulation
stops.

In such a case, select the
grid node and right click
to select [Delete].



7 Setting the roughness

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

[Add] - [Polygon].

i ex2ipro - 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

CHEES -~ ~ O e W& X <« >+ L QA B Bkl
Object Browser %
A ~ Geographic Data
v Elevation
= [ mar-s
Obstacle
Xrain

- [m] x

» P o»

Bomber
> [/ Roughress
P Areal fracti
[P Reference
[ Grid Creating ¢
~ Boundary Com ~* Export All Polygons.
on New\nllova ST
Grid (131 x 107
[} Grid shape I Delete Selected..
> [J B Node attril i Delete All...
> [P0 Cellattributes | :
> [J P Boundary Condition
Measured Values
Background Images
> Background Images (In...
[ Axes
v Distance Measures.
[ stan

Import
+ Import Elevation from web...
Add »

<
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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, exzipro - iRIC vd 4.0.0.6884 [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 -leix

ch S e~ @ [V, [ YX Sumner Tamak (tama1201@hotmail.co.Jp) #1421 TS 1 '!‘ ,z‘ '3II » T

Object Browser X
v Geographic Data ~ | REHES

A
A~ B Eewtion

[ mes7-91
Obstacle
Xrain
Bomber
v Roughness con...
[ Polygont
1B Areal fraction th...
7 Reference Infor...
[ Grid Creating Condi...
v Boundary Condition...
[ New Inflow1
v Grid (131 x 101 = 1...
[7) Grid shape
» (OB Mode attributes

Polygon Group Attribute Bro.& X

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.

R 2 -

Mame Value Note: When setting
Manning's roughness
coefficient, first you make
a polygon that encloses
all grid nodes. Then, you
make polygons that cover
smaller regions with
additional detail, if
desired. In this way, you
can set roughness

coefficients, where
I necessary.

1 YT 003

£ Edit Roughness condition value ? X

Please input new value in this polyeon.

Roughness condition : Il].l]3

G
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Referring to the background image, repeat the procedure to add polygons as shown the

figure below.

Name each polygon: In the Object Browser, select [Geographic Data] - [Roughness] and

right click to open the [Edit Name] box. Input a simple name that expresses the roughness

of the area specified by the polygon.

In the sample data, roughness coefficients are set as below:

FRoughness

Name of polygon Description coelficient Note
Forest Forestgd 0.030
mountains
LowDensityArea Low bulldlng 0.040 Residential
density area area, etc.
HighDensityAreal g bulldlng 0.080 e
density area area, etc.
HighDensityArea2 Ditto 0.080
HighDensityArea3 Ditto 0.080
Sea Sea area 0.025
Note: Manning's roughness
River River 0.025 coefficient is

comprehensively set by
considering simulation

Object Browser
4 & v Geographic Data  ~
| ~ O deation
F & [ Polygont
b= [ pointsi
Obstacle
Xrain
Bomber
v [2] B Roughness cond...
& [ River
M [ sea
[ [ HighDensity...
1 [ HighDensity...
[ [ HighDensity...
& [ LowDensitya
O forest
Avreal fraction th..
Reference Infor.
[ Grid Creating Condit
> Boundary Condition....
A Grid (131 x 101 = 13...
[ Grid shape
> OdJ Node attributes
v [J Cell attributes
[ obstacle
O [ %rain
O [ Bomber
& [ Roughnessc... o,

OHEES ~ ~ QI Y

i ex2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

- o x models, land use in the basin

# File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help =+ and past records. Refer to

i « > v @O W BNt 0 T page 33 of Flood Simulation

Manual (Draft) and page 89
of The Collection of
Hydraulic Formulae (Japan
Society of Civil Engineers
(FY 1999).

X: 87381472738  |V: -80459685733
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8 Correcting elevation of sea area ||

In the Object Browser, select [Geographic Data] - [Roughness] - [sea]. Then, select [Copy]

from right click.

Select [Elevation] on the [Select Geographic Data] window, and click on [OK].

Input [-3] on the [Edit Elevation value] window, and click on [OK].

fiZ. ex2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - u}
 File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help
OHEES ~ ~Q lule W& % « > 1+ + QA B BLGL -
Object Browser K
lga v Geographic Data ~
A ¥ O Hewaion
' [ polygant
= O [ pointst
Obstacle
Xrain
Bomber
~ Roughness condit...
[ River
[0 ==
D v Add New Polygon...

Ok dit Name..
O

O Lo
OOt = Export.
Area Move up
Refe Move down
[ Grid Cres

> Boundar I Delete..

Polygon Group Attr B Property..

R 4

Name

1 RYI

<

£ Edit Elevation value ? X
£ Select Geographic Data ? X
Please input new value in this polygon.

Elevation : [-3 |

Please select which geographic data to copy this polygon.
{Elevation v

[k ]| Camcel | [ok ]| cancel |
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Remove the check mark from the [Geographic Data] box in the Object Browser.

In the Object Browser, select [Grid] - [Cell attributes] - [Roughness] and make a check
mark in the [Roughness] box.

In the Object Browser, select [Grid] - [Grid shape] and make a check mark in the [Grid

shape] box.

i ex2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] = [u} %

-ax

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

GREES - ~ Q Il %4 Z% < >+ + QO W Wl - 1
Object Browser x

~ Geographic Data ~
v [P Elevation

L P

F & [ Polygont
E= O [ Pointst
Obstacle
Xrain
Bomber
> [] B9 Roughness cond..
Areal fraction th.. .
Reference Infor... Note: Check whether the

[ Grid Creating Condit.
> Boundary Condition ...
v Grid (131 x 101 = 13..

[ Grid shape
> [0 B9 Node attributes
v [ B9 Cell atiributes
[ obstacle
O [ rain
O [ Bomber
& [ Roughness c...
O [ Areal fractio...
> [P Boundary Condit...

Measured Values

Background Images
v Background Images

[ Google Map (..
O Google Map (@...

grid.

ot
%:90900.535522 | Y. -78270.193663
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roughness coefficients are
properly displayed on the



3. Making a simulation

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

i ex2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [u} %

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

GHEES - ~ O Ils Y2 % B e 1

Object Browser x | soe
& ~ Geographic Data ~ W Ssolver Information...
| ¥ O beaion
F & [ Polygont
b= O [ Pointst
Obstacle
Xrain

= Export solver console log..

Bomber

Roughness condit...
& [ River
[ sea
[ [ HighDensityA...
[ [ HighDensityA...
1 [ HighDensityA...
& [) LowDersityAr...
[ forest
Areal fraction tha
Reference Inform...
Grid Creating Conditi...
Boundary Condition

Polygon Group Attribute Brow.8 %
T4

Name

Value

1A [oczs

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

L ex2.pro - iRIC v4 4006884 [Nays2D Flood v5.0 64 bit] - [Solver Console [Nays2D Flood v5.0 64 bit] (running)] - u} X
File Import Calculation Condition Simulation Calculation Result View Option Help B EIE
: Vv e s o
OREE@S ~~Q it WHZK <>+ + QO W /BEGR L -
-
# | .* Pre-processing Window = e
9 |[of Nays2d flood Solver Versiom 5.0.0000 Last updated 2014/5/14
! [o| Copyright(c) by Yasuyuki Shimizu, Hokkaide Univ., Japan
Modified by Ichiro Kimura, Toshiki Iwasaki, Satomi Kawamura, Takuya Inoue , Mic
'ﬁ hihiro Hamaki , Takeshi Takemura
0 1 17 19
0 1 17 19
0 1 17 19
0 1 17 19
0 1 17 19
inflow(i=1)New Inflowl
time g _input h_down
0.000  0.0000  0.0000  0.0000 out
20.000  0.0000  0.7240  0.0000 out
40.000  0.0000 1.4480  0.0000 out
60.000  0.0000  2.1480  0.0000 out
80.000  0.0000  2.8240  0.0000 out
100.000  0.0000  3.5000  0.0000 out
120.000 0.0000 4.0800 0.0000 out
140.000  0.0000  4.6600  0.0000 out
>
v
v
< >
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4. Visualization of computational results

Open the 2D Post-processing window

On the menu bar, select [calculation results] - [Open New 2D Post-Processing Window].

jiZ. ex2ipro - 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 -|=lx
s e~~~ Q) e YXZYZ'X « 1 B Opennew 2D Post-Pracessing Window
4 Open new 2D Bird's-Eye Post-Processing Window
=. Open new 3D Post-Processing Window
O asr-5  ~ ’ "

[ Obstacle Open new Graph Window
U, Open new Scattered Chart Window

Open new Verification Window

D) Rover Reload
Delete...
[ HighDensity... Manage simple operation results
[ HighDensity...
Import...
[ HighDensity... c »
it rt..
[ LowDensityA... : -
DI forest N2 it 3 Export solver console 10g..
I Areal fraction th... 3R Import Visualization/Graph Settings...

[ Reference Infor..
Grid Creating Condit...
[ Boundary Condition ...
1% Grid (131x 101 = 13...
[™ Grid shape

> [ Node attributes
v [Z I Cell attributes

O [ Obstacle

O [ ¥rain

O [ Bomber

[ Roughness c..
[ Areal fractio...
I Boundary Condit 3 ““\“
B9 Measured Values [ E

Export Visualization/Graph Settings...

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

fi¢. ex2ipro - IRIC 4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1] - u} %

fou File Import Draw Measured Data Calculation Condition Simulation Animation Calculation Result View Option Help -lEx

=GR r~Q il WA X « >+ QAP S BLiGL

Object Browser x

Areal fractio..

I Reference In.

iRICZone

[ Grid shape

T Scalar

10 DepthiM...

10 peptn

1 [ Etevation

[ WaterSur.

[ velecity (.

0.

O velocityt..

v A Amow
O 0 velecityl...

I Streamlines
[ velocityt...

I Particles (aut...
[ velocityf...

[ Cell attributes
) obstacle...
1) obstacle...
) Bomber .
1) Bomber ...

[ Label

[ Measured Values

<

<

<
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2 Quantities that can be visualized

Names on the Object Browser Description
e Contour
Depth(Max) The max. depth achieved by the end time of
visualization (m)
Depth Water depth at the time of visualization (m)
Elevation Altitude of the grid for calculation (m)

WaterSurfaceElevation

Water level at the time of visualization (m)

Velocity (magnitude Max)

The max. flow velocity achieved by the end 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

o Streamline

Velocity

Displays the streamline

e Particles

Velocity

Displays particles

o Cell attributes

Obstacle cell (normal cell)

Displays normal cells

Obstacle cell (obstacle cell)

Displays obstacle cells

Bomber cell (normal cell)

Displays normal cells

Bomber cell (obstacle cell)

Displays bomber cells
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3 Visualizing the water depth

In the Object Browser, select [Nays2D Flood Grids] - [iRICZone] - [Scalar] - [Depth] by
making a check mark in each box.

A contour map of water depth will open.

7 excipro - IRIC w4 400,684 [Nay<2D Fiood v5.0 64 bit] - (Post-processing (20): 1)

[ File Import Draw Measwed Data Calculation Condition Simulation Animation CalculationResult View Option Help BLIF
ORE@ES ~ ~Q e %& 5 2+ L QO PE /BLGLE:C 08 O
Object Browser E

& [ LowDens... ~

Rn &0 forest

' 1 B9 Areal fractio...

E<Y 1 B8 Reference In.

v 1B iRicZone
[ Grid shape

v B scalar
[ DepthiM...
[ Depth
O Elevation
17 Watersur.

O velocity .
O sc
O [ velocity(..
~ E0 Amow
O[] veloeityt..
~ B B9 Streamlines
O[] velocityt..
~ [ B9 Particles {aut...
O[] velocityC...
~ B9 Cell attributes
O[] Obstacle...
1) Obstacle...
[ Bamber ...
1 [ Bomber ...
&I [) Label
Measured Values 2

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

The [Scalar Setting] window will open.

2. ex2ipro - IRIC v4 £0.0.6684 Nays2D Flood v5.0 64 bit] - [Post-pracessing (2D): 1)

Fia File Import Draw Measured Data Calculation Condition Simulation Animation Caleulation Result View Option Help -lax
5 = N he .
CHERS -~ ~ Qi % & (<>t + QA PE Bl e 08 0 -
Object Browser x
,& [] LowDens.. ~
! [ [ forest
' 1 Areal fractio..
E=Y 1P Reference In..
~ B iRiCZone
[ Grid shape
~ B scalar
O[] Depthit..
[ peptn
O[] Etevation
1[0 watersur.. & Delete..
O [ velosity &
O .c Dl
010 velecityt..
~ M Amow
I veloeity(...
~ I streamlines
[0 velocityl...
~ (2] B parictes (aut..
O velocityt...
~ [] B9 Cell awibutes
[ obstace..
17 Obstacle...
[ omber .
[ Bomber..
1 [ Label

Measured Vzlues -

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

'm Scalar Setting (Depth) ? X

Color Range

Presets: | (Please select it v Ignore Golor bar setting when importing ~ Color Bar Setting

Relationship between values and colors Wisibality
@ Automatically adjust based on value rangs (O When selected @ Aways () Never
O Setup Manuall Girection Value range:
Value Range O Horzontal @ Vertical
o ’*“‘m’"a“ﬂ e Remove M from
Max: |7 .
i o1 ] Tie : [Destn | [Automatic]
in
Fonesering - MS Ul Gothic 14 pt
Colors .
Lake! Display Max: 7
Value Color Ak

Format [u5.2¢ |
1:|- Ll Mumker of latels: ] Aum 5 % Min: 0.01
oo Fort Sowing NS Ul Gothic 11 pt
3 (3505 - color Remove from [Flu
17575 - Tie ] lower area]
5 [0.01 - Lakel [ ]

~

=

Bakerourd Atransparant | ¥ 50 & Colors : No change
Size ard Position Remove ¥ from Fill
Positon  Distance from right lower area
O O O bitance from kottom Transparent: No change
O O Width:
[ Fill lower area ] Fill upper area OO0 ® .
Height:

Color Bar Settiing: No
change

e

Transparent '

ok || cancel || Ay

The contour map is easier to see now.

2. ex2ipro - IRIC v4 £0.0.6684 Nays2D Flood v5.0 64 bit] - [Post-pracessing (2D): 1) - o x

Fia File Import Draw Measured Data Caleulation Condition Simulation Animation Caleulation Result View Option  Help ]

CHEES -~ ~ Qi %&H (<« >+« QAP S/BEGLE 06 ©
Object Browser x
'& [] LowDens.. ~
! [ forest
' 1 Areal fractio..
E=Y 1P Reference In..
~ B iRiCZone
[ Grid shape
~ B9 scalar
O[] Depthit...
[ peptn
O[] Blevation
1[0 Watersur.
[ velority ¢
O .c
010 velecityt..
~ B Arow
I veloeity(...
~ I streamlines
[0 velocityl...
~ (2] B parictes (aut..
O velocityt...
v [P Cell attributes
O [ obstace...
17 Obstacle...
101 Bomber .
[ Bomber..
20 Laber

Measured Values

&
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4 \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.

i ex2ipro - iRIC v4 2006824 (Nays2D Flaod v5.0 64 bit] - [Post-pracessing (2D): 1) - o *

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

FOHEES »~ ~ Q ekt W& 5 c 2>t L QA PE SEELGLER 00 0 >

G [] towbens.. ~
R 20 forest
' 0 Areal fractio..
& 1B Reference In_.
~ B iRicZone
=[] Grid shape
~ [P scalar
O[] Depthi.
[ Depth
[ Elevation
[ WaterSur.
[ velocity £..
O sc
[ veloeity(...
~ W Amow
[ veloeity(...
~ ] B9 Streamlines
T[] velocityl...
~ (2] B9 Particles (aut...
O[] velocityC...
~ 7] B9 Cell attributes
O[] obstacle...
[ Obstacle...
[ Bomber ...
[ Bomber ..
1 [ Label
217 Measured Values w

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

F.d Arrows Setting ? X
Basic  Colar Leng‘th
Value Length Legend
Length Arrow Shape Wisibility
[ v o O an ssbctas @ e O Nver Remove ™ from [Auto]

Standrd value /5] Line width Title
Length on soreen Leeel) Tite Vel oitme-1) ] Standard value: 8.00

Sarpling

O Alverticas Length Length on screen: 40
@ Sempling rte Format |5 2¢ |
I-direction Font Setting  MS Ul Gothic 11 pt Minimum value to draw:
et [ 23] oo 0.008
Region Title: [ ] :
® Ful Regian terer L P
O Active Region Background Transparent W [po_7] Sampllng-

O Gustam Region Size and Position

I Min 1

““““““““ S Fosttion Distance from right Samphng rate (I-
T Max: 181 &
““““““““ O O O Distance from tottom : 3 .
S —= - direction): 2
" O O
J Max ot B Height
OO0 ®

Sampling rate (J-
direction): 2
Resion:

Do not change any
ok || cancel || Amyv Settings.
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5 \Visualizing animated changes

On the menu bar, select [Animation] - [Reset].
On the menu bar, select [Animation] - [Start/Stop Animation].

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

2. ex2ipro - iRIC v4 40.06884 [Nays2D Flood 5.0 64 bit] - [Post-processing (20): 1] - o

o K

Fia File Import Draw Measured Data Calculation Condition Simulation Animation | Caleulation Result View Option  Help

LOHB@S ~ ~ Q Fulr Yx &y £Q St smmor bl BLGLEEC 08 O

Loop Animation

| Oty
2 18 Toggle following last step
A O Rt
L B Aveal fractio. @ step Backward
£y [Z1P% Reference In.. © step Forward

M 2 Scé“,:"’m @ Gowlasisiep
[ Gid shape
~ B9 scalar @ Animation Speed Setting...
1171 Deothit...

7 exipro - IRIC v4 £0,0,6884 (Nay<2D Flood v5.0 64 bit] - [Post-processing (20): 1) - o x
Fia File Import Draw Measured Data Calculation Condition Simulation Animation | Calculation Result View Option Help =|=)
HORB@S — ~ QI b Yy & DS BB 06 O
= @ Loop Animation
1& Toggle follawing last step
© Reset
0% Aveal fracto.. @ stepBackward
]9 Reference In.. @ step Forward
~ ER iRicZone @ Gowlasisiep
[ Grid shape
~ M scalar
O[] Depthii...

@ Animation Speed Setting..

7. exipro - RIC w4 4006884 [Nays2D Flaod ¥5.0 64 bi] - [Pest-processing (2D 1] - o x
l’,, File Impart Draw Measwed Data  Calculation Condition  Simulation  Animation  Calculation Result View Optien  Help -
FOHE@S -~ ~ Q iy %&Z > v+ QA PE SBLALE-R 05 0000
% 02«0

[ Lowbens.. & .. 56028

r B B9 Areal fractio.
% 7] I Reference In.
v [ P9 iRicZone
(4 [ Grd shape
v [ [ scalar
[1[7) DepthiM...
[ Depn
O [ elevation
L1 wotersur...
[ Velocity (...

v B9 sweamlines
1D velaeityt.
~ [ 1 particies (aut...
LI veocity..
v [ B9 Cell attributes
1) Obstacte
[ Obstacle.
[ Bomber
L[ somber ...
B[ Label
[ B9 Measured Velues
[Z % Background Images ¥

%:92B60,615900 [ -78AS5.034711
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Visualizing time series data

On the menu bar, select [View] - [Pre-processor].

Zoom in on an arbitrary location. (Refer to [Mouse Hints])

In the Object Browser, select [Grid] - [Grid shape] and make a check mark in the [Grid
shape] box.

Select one grid cell of arbitrary location by dragging it, and right click.

Click on [Edit Coordinates].

The [Edit Grid Coordinates] will open. Find the grid node indices.

2. exZipro - iRIC w4 4006884 [Nays2D Flood ¥5.0 64 bil] - [Pre-processing Window] - o x
# File Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result View Option Help

CORBES o ~ Qs %A e o1+ QOADE /BEGHE--C O 8 145

»& O asr-91 A
A [ B9 obstacie
[ B9 xrain
Iz [ B Bomber
v [ 17 Reughness cond.
[ [ River
[ sea
F [ HighDensity...
[ HighDensiy.
[ Highbensity...
4 [ Lowbensitya,..

I Reference Infar..
[ [ Grid Creating Candit...
> [ B9 Boundary Condition ...
~ [0 Grid (131%101 = 13...
2 [ Gric shape
» [ B9 Mode attributes
v [4 B9 Cel atmbutes

(1 [ Areai fractio...
> [ B9 Boundary Condit..
[71 B Measured Values
[Z B Backaround Images ¥

/* Edit Grid Coordinates ? X

Please input the new coordinates of the selected grid node.

<86, 76): 20604 564375 |

{86, 76): |-70861 710938 |

Ik Cancel
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On the menu bar, select [Calculation Results] - [Open New Graph Window].

In the [Calculation Result] tab, select [WaterSurfaceElevation] and [Velocity (magnitude)]

from [Two dimensional Data] to add [Selected Data].

Click on [OK].

|~ Data Source Setting

X fxie:

Calculation Result

Point Data

External

New Inflow1

Two dimensional Data

Grid Location:

Depth{Max)

Depth

Elevation
WaterSurfaceElevation
Velocity (magnitude Max)
IBC

Velocity{ms-1) (magnitude)

Add >

<< Remove

Selected Data

| Ok | | GCance!

[, Data Source Setting

Calculation Result External

Point Data

New Inflow1

Two dimensional Data

Grid Location
Depth{Max}
Depth
Elevation
Velocity (magnitude Max)
IBC

<< Remove

Selected Data

WaterSurfaceElevation
Velocity(ms-1) (magnitude)

Setting

OK | | Cancel
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The grid node indices from an arbitrary location that were identified before are input to the

[l and [J] box boxes of [Controller].

Click on [Draw Setting] to set the [Draw Setting] window as below and click on [OK].

Click on [OK].

Time series graph of the arbitrary location will be displayed.

. ©X21pro - RIC w8 4005864 [Nays2D Flaod V5. 64 bt - [Graph Winciow: 1]
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Click on [CSV Export].

Set the [CSV Export] window as below, and click on [OK].

Click on [OK].

The time series data of an arbitrary location will be exported.

2. ex2ipro - RIC v 4005884 [Nays2D Flood v5.0 64 bil] - [Graph Windon
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5. Important information

4 Tsunami runup

In this tutorial, tsunami waves are generated by inputting only the water level at the
downstream end. For an accurate simulation, a wide-area analysis of tsunami wave
propagation from the wave origin should be made to input boundary conditions of water-
surface elevation AND flow velocity. The objective of the example introduced by this
tutorial is to assess the inundation area by a simple method. In future, we will improve
this simulation software so that the results of tsunami wave propagation analysis (water
surface elevation and flow velocity) can be input as data to the boundary condition at the
downstream end of the simulation.

For details of updates, refer to http://i-ric.org/ja/downloads.
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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.

& 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.

92



1. Creating the calculation grid

|| 1 Importing geographic data ||

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

i’ Untitled - iRIC 4 4,0.0.6884 [Nays2D Flood v5.0 84 bit] - [Pre-processing Window]
/ File Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result View  Option  Help -=x
o6

HOHEES -~ ~ Qluls WHZ « » ¢+ @QQ p|rEE—

Tools »

BE Creste/Update Translation Files..

9 Roughness condition

[ B Areal fraction that ...

[#] B Reference Informati...
[ Grid Creating Condition
I Boundary Condition Set...
v [0 Gnid [No Datal

[ B Boundary Condition
[ Measured Values
[ Background Images
v [ B9 Background Images (int..

O [) mxems: e,

[ Aves Elevation

v [ Distance Measures 000
000

& ) veasrer .
000
000
T 000
R

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

Background Images (Internet) ‘Wahb Elevation Data Backgroung 1)

Google Map (;528) Up
Google Map (BIEEEH)
Google Map (J\f 7UwE)
Google Map (#27%)
Open Street Map
E+#ER (FEE)

E + BT (G EHE)

| + #1720z (English)

E + 1R (BFESE)
v| E

EHEER (5R) 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 APL key 9

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].

fi?. Untitled - iRIC v4 4.0.0.6684 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - 0 X

# Eile Import hic Data  Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Option  Help = =] =]

Aveal fractic
] B Reference |y & Color Setting-

[ Gria Creating G i Delete Selected,

OREES -~ ~ Qi &% « > ¢+ + QA PR /BLGL=:ER 06
T
Object Browser x
K 1!\ v Geographic Data ~

[] B9 Elevation
Obstagte | _Impart
Xrain ~ Import Elevation from web...
Bomber Add G
Roughness{ = gxport All Polygons..

Boundary Cond i pelete All.
- Grid (No Data]
Boundary Condit.
Measured Values
Background Images
- Background Images .
117 Geogle Map (3E...
O Geogle Map (...
O 17 Google Map (/t...
[ 1M Google Map (3.
[ 1) Open Street Map o
0D miees . .
O [) ms ..
O [) @785 Eng.. o

Elevation
000

| se—1c Il

O mtsemEs e, ry 000
O D Ete2s &
11 [ Axes —
v Distance Measures.
[ Measure1 "

X:-2151453 Y. 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].

fi’ 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 XIIl
< >

Hint about Japanese coordinate systems (EPSG:2443 — 24561
Hint about UTM coordinate systems (EPSGE2601 — 32760 etc)

[ ok || Oancel
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Select [GSI (English)(Japan Only)] in Background Images

[Zoom In] towards ‘Japan’

! Select Region ? X

GSI (English) (Japan only) 1 Nt

Backaround Ima e

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

Try to Spot ‘Chitose’ and [Zoom In] towards ‘Chitose’

IR Unt RIE| 2 Select Region ? X
’ Sax
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++ K Teshio R.
Dsjac: Brawesr |
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N
b7 NV 7
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-
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{
\
Enchgrurd Imgs |(GSI(Eralish) Lopar orly) =l Zeemh ‘com Out Noxt Soncel
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.
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o
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3 Qe
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e S = -5y T Me Essomantectabetsy
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o
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- . 3
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s | A& e
N\ S S S J
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Background Imsge: GST (Englisn) (Jacen only) - Zoom Out et Cancel
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[Zoom In] towards ‘Chitose’ so that you can spot ‘Lake Utonai’

£ Select Region

Chitose R.

La

ke Utonai

8 © Atsuma
@
c
3
o
x
EBackground lraps: GS!(Engiish) (Japan only) - [ Zeomb ZeomOut | Next
Drag the target part and click [Next].
# Select Region ? X
@
%,
Q‘:’i
%
© Abira

> © Atsuma

Z «252

3

o

2

Background Image: GS1 (English) (Jagan only) Zoom In Zoom Out Next Cancel

*252

Cancsl |

To enlarge or
reduce the map,
click [Zoom In] /
[Zoom Out] at
the bottom of

the screen.

fi¢. Untitled - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]
/ Fle Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result Wiew Option  Help

LOHBES -~ ~Q i %H % c >t QA PR /WG
tdi

Mouse Hint:
Ctrl+ Right Click = Pan

- o X
'znuug
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[Zoom Level Setting] screen will be displayed.

Specify the zoom level and select the source

.7 Zoom Level Setting ? X

=pecfy the zoom level of data vou want to impaort.
Zoom level: (11 5

Resolution: 561319 m
Data size: 1 MB(393216 points)

Sourcs: | USGS elevation tiles (SRTM)] -

014 Cancel

Zoom level : 11
Source: USGS (SRTM)

Note: Since the resolution
of the SRTM data is 90 m
mesh, even if the zoom
level is set to 11 or more
here, the data does not
change because the
maximum resolution has
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 exzipro - 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

Object Browser
4: v Geographic Data
! v Elevation
' [ Point1
% Obstacle
Xrain
Bomber

O0RREE

Roughness condition
Areal fraction that ...
Reference Informati...
[ [ Grid Creating Condition
» [ Boundary Condition Set...
> Grid (121 x 101 = 12221)
O Measured Values
17 Background Images
> [J B Background Images (Int...
) Axes
hd Distance Measures

[ gtan

GHEES - ~Q Il %A% « » + + QQ P0 . ELG

- [m}

2 x

Bzt O & ¢

i

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.

7. exdipro - iRIC bi] - Viindow] o

/ Fle Import Geographic Data Grid  Measused Values  Calculation Condiiion  Simulation  Calculation Result View Option Help
OHEES —~ ~ @ e Y3 %
x

Object Browser
& | [ Geagraphic Bata

eyt

A v @D Beation
[ [ Pointt
rﬂ ™ Obstacle
B9 Xrain
47 Bomber

> 21 1 Roughness condition
[ Areal fraction that .. |y
[ Reference Infarmati.
LI [ Grid Creating Condition
> P Baundary Condition Sef...
» BB Grid (121101 = 12221)
[ P9 Measured Values
[ Background Images
> [ 1 Backaround Images (Int..
[ Ares
~ [ 1 Distance Measures
O stan

-1 @apd ./-Vzuﬁd’sn%hl%c alr -
o W, .

Since the coordinate system is selected, it is set automatically
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creating grids for
importing
background images such as
maps and aerial photos
makes it possible to create
grids that incorporate
riverbanks and land wuse.
Obstacle cells and roughness
cells mentioned below can be
reference to the

set 1in

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 40.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

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

OHB@S ST < > 1 eara /IV;&GAVmLLLO 6\ r

ject Browser

Boundary Condition Setting ’
v [ Geographic Data Create Grid..
~ [P Elevation
[ pointt Attributes Generating >
By Obstacle Attributes Mapping >
9 Xrain Edit ’
[ Bomber I Delete..
> [ Roughness conc ) )
TIB" Arcal fractionth o, 0Py Seting- ’

C1B9 Reference nfor| ) OPen Bird 5 Eye View Window
[0 [O) Grid Creating Condi ~ Add New Grid

> [J I Boundary Condition
> M Grid(121x101 = 12
[ 1 Measured Values
[ Background Images _ S ~_.r
> [ Background Images (Int.. P
[ Axes
v [ Distance Measures
D) #an

< Import..
= Export..

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.

li¢_ Select Grid Creating Algorithm ? x

Algorithim: Description:

Create grid from polygonal line and widt| | First, please define polygonal line, by mouse-
Create grid from cross-section data ﬁ:gkg;g{h-rehgriém \%rﬁgr;?lygrzje dlgf;ie?hisvsgih?e nter
Create gnd by dividing rectangular regio|| |division number of grid in I direction and J
Create grid by dividing rectangular regiof | #=ctian

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.

i?. ex3.ipro - IRIC v4 4.0.06884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]
 Fle Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Option Help

Object Browser
n& v [ Geographic Data
B v 7 Eeation
[~ [ pointt
[ Obstacle
B Xrain
I Bomber
>[4 B9 Roughness condition
[J B Areal fraction that ...
[] P Reference Informati...
[0 Grid Creating Condition
> [[] B Boundary Condition Set...
> [ B9 Grid (121 x 101 = 12221)

175 Background Images
> [Z] 1% Background Images (Int..
[ Aes
~ [ Distance Measures
[ tan

[[17 Measured Values —.

FOHEES -~ ~ Qi WH Y « 2 1 L @Q P../-Vzi@fsuldl;-lg_o éalt

|

|
{# o Setting the grid
H |’ centerline
!
}

Set the grid
! centerline from
,~ the upper
L i reaches of the
- . river (upstream)
o to the sea
:' (downstream). To
! finish, press the
W Enter key or
: g double click.

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

/ Grid Creation

ng:
n:
W: [ 10090090 & m

| | Cancel | | Ay
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[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

attributes now?

Do you want to map geographic data to grid

Mapping geographic data

Elevation data are
applied to the grid.

Yes

No

A grid will be created.

i ex3ipro - RIC v4 4.0.0.6884 [Nays2D Flood V5.0 64 bit] - [Pre-processing Window]

GHE®ES - ~ Q Lk
Object Browser x -
L. Geographic Data

v

8]

=%
Elevation e
[ Pointt

Obstace ‘
»

Xrain
Bomber

Roughness condition
Areal fraction that ..
Reference Informati...
[ Grid Creating Condition 4
[J B Boundary Condition Set...
v Grid (121 x 101 = 12221) "
&1 [7) Grid shape - LT /
Node attributes —

Cell attributes

ODUORMRE

(1 £ Boundary Condition

Measured Values

Background Images

[Z] I Background Images (Int...
[ s

v Distance Measures. S

B[ s ™

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

W et QA PSS BEGRE L O

- o

5 1 - -
?\ Adjusting the
calculation
e grid

[ " Tt is possible
to move, add

’ or remove any
) vertexes by

¥ < selecting the
<A [Grid

Vel Creating

:' Condition]

) even after the
[ grid is
g created.

X:-53110.331154 [¥:-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.

- o x
-lalx

6t -

i?_ ex3iipro - iRIC v4 40.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

* File Import Geographic Data Grid Measured Values Calculation Condition = Simulation CalculationResult View Option Help

LOHEES -~ ~ Q i 1y QA DB B0 O

(ObjectBrowser X “ mport. C > '
A 8 bwor. | e
A v H geaton Y
' [ Point1
% I Obstacle

[ Xrain
I Bomber
[ Roughness condition

17 Areal fraction that ... | ;
17 Reference Informati... /)
[7) Grid Creating Condition 7
> OF Boundary Condition Set.. . 4 3
v M Grid (121x 101 = 12221) . i
S )
L N s
N~ s
i

N

[) Grid shape ~_
> [OF Node attributes I
> 5 Cell attributes P
> [+ Boundary Condition
[P Measured Values
[ Background Images
> [ Background Images (Int...
[0 Axes
[ Distance Measures

[0 sran
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|| 2 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 ? X
Groups
Inflow/Outflow ... Time unit of discharge/water surface file
Initial Water Sur... Boundary Conditions for F1 -lnowv
Time Boundary Conditions for Fnj
Others Water surface at downstream
Constant value (m) 8]
Stage at downstream time series Edit
Rainfall
Rainfall time series({mm/h) Edit
OK | | Cancel |

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

Ji_ Rainfall time series(mmy/h)

[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

Time

Rainfallimm/hour)

Rainfall(mm/hour)

[\*] w B w » ~
o o o o o o
Il Il 1 1 Il |

=
o
I

o
L

Add

0 200

Remove

Import | ‘ Export

‘ ‘ Clear |

400 600 800
Time
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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 > lUa-L (D) > SampleData > N2F 3 ~ [$] S N2F 3Mi&sR
2B~ FLLIALY- = @ @
™ pC ~ &R EFAE 2] EEPS
W30 ATITHE @9 BibiRiver_inflow_dammy.csv 2020/09/12 22:20 Microsoft Excel CS... 1
& Fovo-K @ Chitose_Rainfall.csv 2020/09/12 22:17 Microsoft Excel CS... 1
W 7RIy T
FEIAVE
= EoFe
B 7
b 339wy
& Windows (C)
~ MYU3-4 (D)
S SDXC (E)
w Transcend (F) ¥ < >
771 & (N): | Chitose_Rainfall.csv V‘ Text files (*.csv *.txt) v
E<(0) Feotll

Click on [OK].

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

i Rainfall time series(mm/h) ? X

Time Rainfall{mm/hour) 707
10 0
201 8 g
32 8 _
43 5 §5°‘ The time steps
5 4 10 < 1
ok I S40 of the tsunami
7 6 69 £ wave height
8 7 30 F301 must be kept at
8 B 46 £ the same value,
109 6 o 20 . .
1110 2 including at the
12 11 0 104 inflow location.

07 r T T T T T T 1
0 2 4 6 8 10 12
Acld Remave Time
Import Export Clear OK | ‘ Cancel
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3  Setting the initial water surface profile

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

ji’ Calculation Condition ? X
Groups
Inflow/Outflow ... Initial water surface
Initial Water Sur... Initial water surface slope of main channel Q.00Mm
Time Initial water surface:
Others constant slope

Initial water surface
slope of main channel:
0.0001

1| oo

|| 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) 360
Initial Water Surface Caloulation time step (sec) |:| ' Output time
Time , " interval (sec): 360
Start tirme of output (sec) I:I
Others '

Start tirme of bomber (sec) I:I Calculation time

~ step (sec): 1

- Start time of output
(sec): 0

Start time of
bomber (sec): 0

Ok | | 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 advesction terms GIP method Maximum number Of
Initial Water Sur... Maximum number of iterations of water surface calculation 1terations Of water
Time Relaxation coefficient for water surface calsulation Sul‘face calculation: 10
Others

Minimurm water depth a

Relaxation coefficient for

A far eddy viscosity coefficient (k/6ukh x A + B) N
water surface calculation:

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

Murber of threads for paralle computation (Onky multi core PG) 0'8
Inundation of buildings Disahled .. .
‘ L Minimum water depth:
Model parameter for flow resistance by buildings 0383
How to caloulate gamma |gam Egam = —sort1 —gam_w) | 0.01
A of eddy viscosity

()
il
=1
o
o

o ]| oo |

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 ex3iipro - iRIC v4 4.0.0.6854 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]
# File Import Geographic Data Grid Measured Values Calculation Condition  Simulation  Calculation Result  View Option Help

OHB@®S -~ ~ Q I, ZYZD((_')TJf@eb./-'zdlzl uLLLU T o

Object Browser x
Ks I Geographic Data
[ Elevation
[ pointt
[ Obstacle
P Xrain
[ Bomber
[ Roughness condition
[P Areal fraction that ...
15 Reference Informati...

E

[ Grid Creating Condition a ¥
s
: Boundary Condition i fiow : (f
Grid (121%101 =12 p 4 poucuvert :

[ Grid shape A
> CIP% Nodeattributes x4 by

> [P Cell attributes

> O Boundary Condi i Delete Selected..
[P Measured Values i Delete AlL..
[P Background Images |
" Background Images (Int...|

[ Axes

[ Distance Measures

X:-59800.948216 |Y: -136995.725949

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

i ex3ipro - 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

'OR

Object Browser x
" Geographic Data

I Elevation

[ point1

I Obstacle

I Xrain

I Bomber

I Roughness condition
I P Areal fraction that ...
I 7% Reference Informati...  :
[7) Grid Creating Condition
I Boundary Condition Set... |
[ New Inflow1

[ Grid (121x 101 = 12221)
[ Grid shape

> B Node attributes

> [OF Cell attributes

> [JB» Boundary Condition
7% Measured Values

[ P Background Images

1" Background Images (Int...
[ Axes

[ Distance Measures

&
]
Fas

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

HHE
e

-45404.657803 [Y:-132781374430

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.

€] 510

o Object Browser x

i s

Geographic Data
Elevation
[ Point1
Obstacle 1 Tt
Xrain ;
Bomber

./* Boundary Condition ? X

Roughness condition i
[ Areal fraction that ... : Type Inflow

[J = Reference Inform Narme: Hew Inflowr

D Grid Creating Condition -] Setting .

v Boundary Condition Set.. 3 b
Dischargs time series Edit
D New Inflow1 E
Grid (121 x 101 = 12221) Slope value at inflaw 0001 Bﬂ
D Grid shape :
Node attributes coor I 3

Transperent W

Cell attributes

O Boundary Conq
O Measured Values
]I Background Images -
Background Images (Int... + oK Cancel
[ Axes -

Distance Measures
An

Line Width:

Show name

AHEEANS RSN EN N NS F iR,

@hq@ ME YXZYZ)( « =11 AO ».,'-rzulzdrm]’_‘/.h.g.c @ 1 ”

~T

- [m} X

- & x|

On the [Boundary Condition] window, input "Inflow 1" to the [Name] box, and select [Edit]

for the [Discharge time series] box under [Setting].

The [Calculation Condition] window will be displayed.

i e RIC v4 4. 4 D 5.0 64 bit] - [Pre-processing - [u} X

» _lax

S QL %ZHZ o1 QAPE ./ BRGRLEEL O+ -

- T d

OHEe®

Object Browser x

Geographic Data
Elevation

[ pointt
Obstacle
Xrain

Bomber
Roughness condition S : Time Discharge(m3/s)
[ 1 Areal fraction that .. Type Inflow

Reference Informati. Neme:  [Newlnfowt | 049
[0 Grid Creating Condition B Setting

Boundary Condition Set.. - >
Discharge time series Exit.
[) New Inflow1

Grid (121x 101 = 12221) Slope value at inflow 0,001
[ Grid shape

Node attributes coor I
[P Cell attributes Transparent L
[ B Boundary Condition
Measured Values

Discharge(m3/s)

Line Wicth

Show narme

Background Images
Background Images (Int..

[0 Axes S

Distance Measures
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Name:
Arbitrary name
of inflow

Slope value at
inflow: 0.001

Click on
[Import]on the
[Calculation
Condition]
window



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 *
« v » PC » fiYJ1-L (D) > SampleData > N2F 3 v (&) £ N2F3OBE
BE~  FHLLIALT- =~ ™ @
- e N oam B e &4 142
¥ 3D ATV BibiRiver_inflow_dammy.csv 2020/09/12 22:20 Microsoft Excel CS... 1
‘ SFyn-f Chitose_Rainfall.csv 2020/09/12 22:17 Microsoft Excel CS... 1

W FAohuT

£ Windows (C})

- MY1-4 (D)
3 SDXC (E)
- Transcend (F) ¥ < >
771 L4 (N): | BibiRiver_inflow_dammy.csv V‘ Text files (*.csv *.ixt) ~
BE<(0) Frozll
Click on [OK].
7 Discharge time series ? X - -
. Boundary Condition ? X
Time Discharge(m3/s) Al 067
10 0 1 Type Inflow
o 1 0 0.47 MNarme: |New Inflow
32 0 ] Setting
= 0.2
4 0 s ] Discharze time seres
5 4 0 %
@ 0 Slope value at inflow 0.00
6 5 0 s
s
[%]
7 0 B8.02- Color: [ ]
Bl 0 1 Traﬂsperemt “m"””l =
9 8 0 i :
04 Line Width
10 9 0 ]
Show name
1110 0 v 08-
;
0
Add Remove
limport Export Clear

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

* File

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

Import Geographic Data Grid Measured Values

CHeE®ES !

Select Algorithm to Create Grid...

Calculation Condition  Simulation Calculation Result

Xe—)?i@@

a X

View Option Help

Pl B G0fH t

Grid Creating Condition » 7
5 - -
¢: G s = Boundary Condition Setting » L] - _/»\"-..« . Sid
K Geographic Data Create Grid. ; -
! Elevation g t
' D Point1 Atmrbutes Generating
73 Obstacle Attributes Mapping
Xrain Edit
Bomber T Delete

Roughness cond
O Avreal fraction th

Display Setting...

Open Bird's-Eye View Wind
O Refsren(elnﬁ)rr9 pen Sirds-tye View Window
D Grid Creating Condi Add New Grid
Boundary Condition Import.
D New Inflow1
Export...
d (121 x 101 =
[ Grid shape

Node attributes
Cell attributes

11" Boundary Condition
O Measured Values
O Background Images
Background Images (Int..

DAxss ETa

Distance Measures

[ stan

e

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

. * Attribute Mapping ?

Geographic Data
Elevation
Ohkstacle
Frain
Bomber

Roughress condition

Areal fraction that buildings occumd max=095)

Boundary Condition Setting

Mewwe Tnflowd

Ok 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]

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

1

HOHEES ~ ~ @ Il W« >t L QA 0 Wkl

Object Browser x e N TanT ol ¢
v [ Geographic Data
v 7 Elevation
[ Point1

[ Obstacle
9 Xrain
[ Bomber
> Roughness conditinn L0
I P Areal fractiontt * Impol
] Reference Infon = Import Elevation from web...
[ Grid Creating Condi
[ Boundary Conditior
[ New Inflow1
P Grid (121 x 101 = 1 Color Setting..
[ Gridshape i Delete Selected..
> [ Node attributes i Delete All.
> [OF% Cellattributes
> ]I Boundary Condition
177 Measured Values
I Background Images
> " Background Images (Int...
D Axes .
v [F11 Distance Measures
0

= Export All Polygons.

<

Fan 2

00/0) 6

il
; [
00y : 003
i 003
} 003
¢ 003
\

iR

I X:-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 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

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

é Object Browser

K v [Z [ Geographic Data
A YL et
K [ point1
% Obstacle
Xrain
Bomber
v Roughness condition

O #uLrr-51
[ B9 Aveal fraction that ...
[] I Reference Informati...
[ [7) Grid Creating Condition
v [Z I Boundary Condition Set.
™) New inflowi
v [P0 Gnd (121x 101 = 12221}
[7) Gnd shape
» [[] B Node atwibutes
I B Cell attributes
» [J F% Boundary Condition
[P Measured Values
[J % Background Images
> [ B Background Images (Int..,
1 [ Axes
~ [ B Distance Measures

M) s

- [m) x

5 x

OHIES-nm@ Lol xzvzx <>t @Q Pl IV:-/.JNLLIQ O6 1

3
s

S,
.

>EHEEU
L e

Qa0
0.00
—000

.
P

i

X: 56037262382 Y- 135250939877

2 Edit Roughness condition value

Flease input new wvalue in this polyeaon

X

Foughhess condition : |0.03
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Cancel

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

i

i

i’ ex3ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - ] |
/Flle Import Data Grid Values C: ion Condition  Sil ption Help LR] i
|

HOHBES -~ ~ QIuls % &%« » 0 et \/Iﬂﬂnlﬁ_ﬂ_ﬂ&\(ﬂfﬂ *
TN AL VAR A

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

simulation.
1
LReﬂipm iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Solver Console [Nays2D Flood v5.0 64 bit] (running)] - O x|
le Import C: ion Condition i ionResult View Option Help BEIEIN

OHEES - “\@.ILE\ xH X <>t v QO PE /BEGER--0R 08§

115



4. Visualization of computational results

Open the 2D Post-processing window

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

i, 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 -[=]=

FOREB@S -~ QL %A% <>t L QO A/ Ba =@ O 6

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

L‘R ex3.ipro - IRIC v4 40.0.6884 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1] - O X

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

LOHE@S -~ ~ QL %H %X <> 1+ QAPE /BEGLxER O 6 ©

6 v [ Nays2D Flood v5.06... A
! v Geographic Data
Elevation
Obstacle

Xrain

Bomber
v [ Roughness c...
0 ®YT7.n
Areal fractio...
Reference In...

Select

Background

Arow
[ velocity...
v M Streamlines
O[O velocity...
v [ Particles (aut...
O velocityt...
v M7 Cell attributes
O [ obstacle...
[ obstacle...
[ Bomber-...
[ Bomber..
[ Label
[ Measured Values
[ Background Images
v [P Background Images ...
[0 [ Google Map (...
[117) Google Map (...

Image

L, .

116



|| 2 Visualizing the water depth ||

In the Object Browser, select [Nays2D Flood Grids] - [iRICZone] - [Scalar] - [Depth] by
making a check mark in each box.

A contour map of water depth will open.

iZ. ex3ipro - iRIC v4 4.0.0,6884 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D}: 1] - o X

l;‘ File Import Draw Measured Data Calculation Condition Simulation Animation Calculation Result View Option Help -] =

OHEES -~ ~ Q Inlx, &2 « >t ¢ QQ d /-!iQ'suVLLBO 60 -
Object Browser x 1 X
A v [ 7 Roughnessc.. » SARITRCH
A O [ #y3u7.
[ 1 Areal fractio...
h [4] 7 Reference In...
v [ miczone “ A
[l [ Grid shape =
~ [ B Scalar 2
O[] pepthim...
1 [ pepth
[ [] Etevation

[ [) waterSur...
[ Raintmm...

0O [ velocity «

O ec
[ Velocity...
~ [ B Anow

[ velocityl...

v [2] [ Streamlines
[ velosityi...
v [ I Particles (aut...

O[] Velocity
~ [ B Cell atuibutes
O[] obstacte...
[ obstace...
[ [) Bomber ... "
[J[] Bomber ... f
[ abet L

I Measured Values
I Background Images
v A Images ... ¥ m #

p— e,

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

The [Scalar Setting] window will open.

2. ex3ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Post-processing (20): 11 - o

n X

>

[od File Import Draw Measured Data Calculation Condition Simulation Amimation  Calculation Result View Option  Help

HOHEBES «~ ~ Q Ll WH 5 « >t 4 QQ Pl /B ER O 6 0
\i o 3 l

Browser x
& ~ B9 Roughnessc.. ~| =mmzrmes
O fudss..
I Areal fractio...
I Reference In..
v [ B iRicZzone “ .
1 [ Gria shape VA
~ FAR scalar a
on Dapﬂ![M
E :' Show Attribute Browser
OO Delete..
D@ ey
D0
O e
O [ velocity...
v 0 Amow
D[ velocity(...
~ AP sueamiines
O [ Velocity(...
~ [Z B Panidles jaut.
O[O veloeity(...
~ [ B0 Cell attributes
[ obstace..
O obstacte...
O sember ... -
O sember ...
7] Label
I Measured Values
I Background Images

Fal ]
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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 rangs
O setup Manually

Value Range

[ Automatic

Presets: |(Please select il ™ Ignare Calar kar setting when importing

Max: [5

Min: 005

Colors

Value Color
—
37625
3|2525 -
1.2875 -
5005 -
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The contour map is easier to see now.
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3 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.
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On the [Contour Setting] window, make the following settings and click on [OK]:
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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.
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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.
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