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Chapter 1

Using Nays2D Flood

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

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

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

Software: iRIC version4.0 or later



http://i-ric.org/downloads

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

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

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

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

Making simulations
Run Nays2D Flood for the simulation.

Visualizing the calculation results

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

iRIC v4 4006884 .
C v4 4.0.0.688: a X

File Import Calculation Condition Simulation Calculation Result View Option Help
LOREES o~ Q st k&% < >+ QA PE BaGhE:a O 6

jic_ iRIC Start Page

iRIC
Welcome to IRIC!
IRIC can simulate rivers from Colarado River to the Nike

[Start Simulation Projectl Support ‘

| Create New Project... | ' Open Project Fi|e...|
Recent Solvers: Recent Projects:

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

> Nays2DH iRIC.4x 1.0 64bit > ex3
Copyright Yasuyuki SHIMIZU and Hiros F2.work hirversiond.O\ex3.ipro

> ex2
F:2.work hir..versiond.O\ex2.ipro

The [Select Solver] window will open.

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

ji Select Solver ? X

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

Fbml_flow3 v2023_1_iric4
Mflow_02 iRIC4 ver1.1
Culvert Analysis Program

Basic Information

Mame MNays2D Flood v5.0 64 hit
Wersion 5022111715

Copyright  “Yasuwuki Shimizu

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

DHABSIM 1.1 Description License
Nays2d+

River2D

GELATO(former UTT)

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




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

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

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

CHEES ~ ~Q Lkt %525 « » 1 + QA BB/ BaGh~Ea 06
T4

o | Object Browser x
v 2100 Geographic Data
Elevation

Obstacle

Xrain

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

K ERRERIE

ra

Nays2D Flood v5.0 is ready for use.



3.The sample data

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

at:

URL: http://i-ric.org/len/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
is created by following solver. Although the project file cannot be used without change if
the solver version is different, resetting calculation conditions and so on, following this

manual enables calculation with other versions.

Solver: Nays2D Flood v5.0

Sample data and corresponding solver version

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

N2F_3 Examples of rainfall induced flooding in| Nays2D Flood 5.0

actual river



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

4.Simulation conditions of Nays2D Flood

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



Chapter 2

Examples of flood calculation for an
actual river section

Objectives

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

Outline
1. Creating the calculation grid

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

2.Setting the calculation conditions

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

3. Making a simulation

4. Visualizing the calculation results

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

10



1. Creating the calculation grid

Importing cross-sectional river survey data

Importing geographic data

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

jiZ. Untitied - IRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - o x
S File Geographic Data  Grid Measured Values Calculation Condition  Simulation Calculation Result View Option Help Zlex

r ( Geographic Data (Elevation from web) » Obstacle... » . / L 'Zd Q gd L.l o 6
«  Hydraulic Data »

Xrain...
o Grid Creating Condition... Bomber..
&L o Roughness condifion..
! Calculation Condition... Areal fraction that buildings occupy(max=0.95)...
Caleulation Result. Reference Information..

Measured Values...
Background Image...
Visualization/Graph Settings...

I Areal fraction that ...
[ Reference Informati...
[0 Grid Creating Condition
I~ Boundary Condition Set...
v [ Grid [No Data]
[ Boundary Condition
[ Measured Values
[ Background Images
I Background Images (Int...
O B2 @,
) Axes
v [ 7 Distance Measures
[ Measuret

<

11



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

Jic Selectfile to import X

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

~

= pC

B 3D ATIIH

¥ F90-F a, a,
W FAyT

= FFaAvh N2FEtpo N2F_bak.tpo qtl.csv qt2.csv qt3.csv
= roFe

Brrr

b za-gy

i Windows (C)

~- Y34 (D)

36 SDXC (E9)

EE-  FLLIALS- = - m @
a,

- Transcend (F) V'

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

B<(0) Radd

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

Set a larger number for the filter value and filter the dataset if the operation is slow

because of the high number of data points. The filter simply skips over the data; i.e., if

the filter is one, each data point is read into iRIC, but if the value is two, only every

other data point is read in, and so forth.

/* Import Setting ? X
File name: C:¥Users¥inoue¥Desktop¥N2F¥N2F tpo
Encoding: System v
Coordinate System ——— Edit.
File Format

O SV (Comma separated values) @ Custom delimited text

Delimiters
[ comma [ Tab [ Space [ Golon [ Semicolon [ Other

Special characters

Quote character: * @ Escape character: ¥ 9

Record options

Header lines to ignore |1 3| [] First header line contains field names
Select fields
X: fieldl v Y field2 v Value: field3 v
Skip setting
skip rate: [1 2| @
Preview
field1 field2 field3 -
12598632917 -22007.12696 25193
2 1243410425 3616471639 148.9586111
3 1268609018 3616424332  150.9580556
4 1293807611 3616376076 1549569444
5 1319006205 ~ -3616326872  158.9558333
6 1344204798  -3616276718  161.955

~

13694.03392 -36162.25615 165.9538889

8 13946.01986 -36161.73562 173.9516667 v

12

Delimiters: Space

Header lines to ignore: 1



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

simulating, the data have been successfully imported.

e
S

ORne®
T

Object Browser

ey

v

v

SJpS]

NEE

v

SIS )i)

¥

D

O
B

Geographic Data

Elevation
[0 Point Cloud Dat...

Obstadle

Xrain

Bomber

Roughness condition

Areal fraction that ...

Reference Informati...
Grid Creating Condition
Boundary Condition Set...
Grid [No Data]

Boundary Condition
Measured Values
Background Images
Background Images (Int...
[ m+sems oxse..
Axes
Distance Measures
[ Measuret

fi¢. 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

@hd@ Dy, [, YXZYZX c- 1t L @0 ».“-'m/zu':nl—»l"—‘wg»a @

[m}

Elevation

46387
[ ]

37665
28942
20219

- 11497

# Point Cloud Display Setting

Basic  Colormap for values.
TIN
@® Points
Point Size: 3|+
O Wireframe
Line Width: 2+
O surface
[ Transparent W ls0 (3%

Note: When in “Points Edit Mode”, this setting is.
ignored and TIN data is always shown as points.

Break Lines
Show

Line Width: 2 %
Mapping Setting Polygons
Show

Line Width: |1 %

Transparent

13

Cancel

Apply

X

- ax

How to change the contour
map of elevation to points
data; select Point Cloud
Data 1 in the Object
Browser, then right click,
and open Property then

select Points in TIN.



Importing a background image

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

[ +(  GeogrephicData

1T . Hydouicata
Grid Creating Condition...

ol
Av o
! Calculation Condition...
Calculation Result...

Measured Values...
Background Image...
Visualization/Graph Settings.

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

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

& x

. &YX;/ZX s21T Y @@ ».‘/’-'zn/zt'm‘i"‘—'ug-o 6

Geographic Data (Elevation from web) »

»

[ Roughness condition
Areal fraction that ...
[ Reference Informati...
[) Grid Creating Condition
[ Boundary Condition Set...
v [ Grid (No Data]
Boundary Condition
[ Measured Values
I Background Images
v [4 I» Background Images (Int...
O m+e2k omese.
[) Axes
v [ Distance Measures
[) Measuret

Elevation
46387

37665

28942
20219
11497

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

ii”. Open Image file

EE -

& OneDrive

O pc
B aDATuT
¥ F9y0-F
W TA7 T
PN
¥ e
- Razd
D 33wy
‘i Windows (
s RECOVERY

A simon Y

HLLIANS-

T7A L& (N): | N2F

™ « FATbT » SampleData » M2F v & | NzFDEE o

it
t

=~ m @

MN2F

v| |Allimagst*.jpg*.jpeg".png".t V|
[(Bwo || #wowr |

14

Background image

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



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

elevation data.

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

/

fi¢. Untitled - iRIC va 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

QHEES @Il WH e ot s QAPE S BEGEEE OF)
T4
,.&7“”?“”*’ ) Hint

~ [0 Geographic Data

! ~ [Z B Elevation

|:| [ Point Cloud Dat.
Obstacle

o Xrsin

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

% Bomber
™ Roughness condition
Areal fraction that ...
" Reference Informati...
[ Grid Creating Condition
Boundary Condition Set
~ Grid [No Data]
4 B Boundary Condition
M B9 Measured Values
~ ? Background Images
D) Nafipg
~ [ 5% Background Images (Int..
O BxwBR (@S,
[ Axes
v [ B9 Distance Measures

A1) Measure1

HREEEE

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

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

2. Untitied - IRIC v4 4,0.0,6684 INays2D Flood ¥5.0 64 bit] - [Pre-processing Window] = =] x

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

GHEES ~ ~ Q Lt %& % « >+ + QA PE /BhLGh-=0 06
4 E(EE vt AL

Object Browser
»‘& ~ [ Geographic Dala
B~ = geanon

[l [0 Point Cloud Dat...
B Gbstacle

Xrain

% Bomber

"% Roughness condition
Areal fraction that ...
" Reference Informati..
2 [7) Grid Creating Condition

"7 Boundary Candition Set..
B Grid [No Data]

[ B Boundary Condition

7 Measured Values

[

[

Background Images
[ nzBing

Background Images (Int
O D) ELswmrs @xi,,
[ Axes
™ Distance Measures

[ M) Measuret

<
&l

Elevation
26387

31665
26942
20218
1457

<
(1]

15



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

Fix the background image with [fix position].

i, Untitied - iRIC v4 40.0.6864 [Nays2D Flood v5.0 64 bitl - [Pre-processing Window] - o x
/ File Import Geographic Data Grid Measured Values Calculation Condition  Simulation  Calewlation Result View Option  Help

OHEES - ~ O Ll %& 5 « > 1+ + QO PE ./ BhbGh=l0 06
Tl

Obyect Browser x
é v [ 1% Geagraphic Data
|~ A5 dewton

7171 Point Clowd Dat..
1 B9 Obstacte

mber
Roughness condition
Areal fracrion that ..
Reference Informati..

[7) Grid Creating Condition
Boundary Candition Set..
Grd [No Datal

[ B Boundary Condition
Measured Values

CEE

<

<
B B B

Background Images (In.
O E+hErs ek
[ Axes

~ LA Distance Measures

[} Measure1

You can also set the position of the background image by right-clicking the object
browser [Background Image]-[N2F.jpgl and specifying coordinates from [Properties].

li’ Background Image Position ? *

Method of designation

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

Bottom—left vertex Bottorm—right wertex
X | 100167000 3| X 295271411 3
v. | -3eszapooo 3| v 367765991 3

S cale: Q| 222734 [3]

Rotate Angle: @ | 01389 5|

Reset Ik Cancel Ay
o || |

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 £0.0.6884 [Nays2D Flocd v5.0 62 bit] - [Pre-processing Window] - o x

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

COHEES s, < > 1 QO PW L Bkl O 6

Grid Creating Condition
T+t Boundary Condition Serting ,
[Gbject Bramser Create Grid.
A~ I Geaguphic Do Arrbutes Generating N
E I Elevation Attributes Mapping 0 N
LI [ Point Cloud T

1 B9 Obstacte o

B9 Xrain

I Bomber Display Setting...

Roughness cond ) Open Bird's-Eye View Window
Areal frsction th
Reference Inforr
id Creating Condi = IMPart-
¥ Boundary Condition ~*EXport
Gnd [No Datal

Add New Grid

[/ B9 Boundary Condition
[ B Measured Values
v [ B Backround Images
[ nzkipg
v [ B9 Background Images (Int.
O E+hErs ek
[ Axes
~ LA Distance Measures
[} Measure1

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

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

li” Select Grid Creating Algorithm ? X

Algorithm: Description:

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

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

Create grid by dividing rectangular regioi| | 4= ction
Create compound channel grid
Create grid shape solving Poisson equatic
General purpose grid generation tool
u-shape grid generator for Nays3dv
2d arc grid generator

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

Grid Generator for Nays3Dv
Multifunction Grid Genarator

Simple Straight and Meandering Channel
U-shape channel generator

< >

Ok | | Cancel

17



|| 3 Creating a grid ||

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

“Enter” key.

fi?. extipro - iRIC v4 4006834 [Nays2D Flood v5.0 64 bit]
File Import Geogrzphic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help

Tt e AL
Ao,
! v [ B% Geographic Data
> F1 B Eevation
'ﬂ > C1E% Obstadle
€S CE xrain
74 15 Bomber

> [1F% Roughness condition
> 1P Areal fraction that ...
1% Reference Informati...
1) Giid Creating Conditien
> [ Boundary Condition Set...
> CIB Grid (64 x 31 = 1984)
(] Measured Values
~ [ Background Images
£ [ Nefipg
v [ % Background Images (Int...
O =tk G
[ Axes
~ [AFT Distance Measures

[ stan

LOHEE@ES - ~Q ke, ¥& % « » 1 L QA PR/ BhGh=:2 08

= 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

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

n: 63 3 de [tsesos  m
N dy: |200 i
We [ oo 3o
| ok || cancel | Apw

18



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

_#* Confirmation >

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

Elevation data are
| | applied to the grid.

Yes No

A grid will be created.

fi?. extipro - iRIC v4 4006834 [Nays2D Flood v5.0 64 bit] - o X

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

CREES -~ Q Lkt %% « » + + QQ PR/ Bkt 06
Tl AL

v Geographic Data
Elevation
O B Obstacle
[ B Xrain
ks 189 Bomber
> [J % Roughness condition
[ B Aveal fraction that
[J B Reference Informati
[7) Grid Creating Condition
» (1B Boundary Condition Set...
v Gri (64 x 31 = 1984)
[ [ Grid shape
> 1B Node atrributes
[ Cel attributes
[0 B Boundary Condition
Measured Values
v Background Images
[ n2fjpg
~ [ 19 Background Images (Int...
OO mbseme mrse.
[ axes
~ [ Distance Measures

[ san

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

Coogleart

v
>

X: 22010462065 | Y. -19618.776811
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2. Setting the calculation conditions

Open "Calculation Conditions”

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

The [Calculation Conditions] window will open.

fi?. extipro - iRIC v4 4006834 [Nays2D Flood v5.0 64 bit] - o X

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

FOHEES -~ ~ Q LESEEL « > + v QA PR /BRGLE G 8
T AL S
‘& ‘OEmwser * x

! v [#] B9 Geographic Data
> B9 Elevation

= Export..

> [ % Obstacle
g [ B xrain
ks 1B Bomber
» [ Roughness condition
> [J » Areal fraction that ...
[ 9 Reference Informati...
[7) Grid Creating Condition
> [P Boundary Condition Set..
v [Z] [ Gnd (64 x 31 = 1984)
(4 [ Grid shape
> 1% Node atwributes
> [ B9 Cell attributes
> [J B Boundary Conditicn
9 Measured Values
v [ F9 Background Images
[ N2fjpg
v [ Background Images (Int...
O mbseme: @
[0 Axes
~ [ Distance Measures

[ &an
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Setting the inflow boundary conditions

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

following settings:

ji” Calculation Condition 7 % Time unit of
discharge/water surface
Groups elevation files: Second
Inflow/Outflow ... Time unit of discharge /water surface file Boundary Conditions for
Initial Water Sur... Boundary Conditions far F1 j=1: Inflow
Time Boundary Conditions for Fnj Boqndary Condition for
Others Water surface at downstream 7=ny: Outflow
Water surface at
Constant value (m) @ downstream: Free Outflow
Stage at downstream time series Edit: Rainfall: without
Bainfall Note : Inflow conditions are
decided at [6.Setting the
Rainfall time series(mm/h) Edlit inflow river conditions]
Use constant value or read
from file when the stage at
downstream is effected by
ok ]| ocaneel | sea level or overflow level

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

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

settings:

ji’ Calculation Condition ? X
Groups
Inflow/Outflow ... Initial water surface Depth =0 bt
Initial Water Sur... Initial water surface slope of main channel Q0m
Time
Others
o] [ owen

22

Initial water surface:
Depth =0

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



|| 11 Setting the time ||

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

R Calculation Condition

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

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

Start time of bamker (sec)

? X
I
[ 9]

OK

| | Cancel

23

Output time interval (sec):
600

Calculation time step (sec):
0.2

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



12 Other settings

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

Ji’. Calculation Condition

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

~
x

Finite differential method of advection terms upwind scheme

Maximum number of iterations of water surface calculation
Relaxation coefficient for water surface calsulation

Minimurm water depth

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

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

Murber of threads for paralle computation (Onky multi core PG)
Inundation of buildings

Model parameter for flow resistance by buildings

10

4]

Disabled

0383

How to calculate gamma ‘gam_x:gam_yii —sgrt{1—gam_v) v ‘

Finite difference method
of advection terms:
upwind scheme
Maximum number of
iterations of water
surface calculation: 10
Relaxation coefficient for
water surface calculation:
0.8

Minimum water depth:
0.01

A for eddy viscosity....: 1
B for eddy viscosity....: 0
Number of threads ....: 1

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.

fi2. ext.ipro - iRIC v4 £0.0,6884 [Nays2D Fload v5.0 64 bit] - o x

File Import Geographic Data Grid Measured Values Caleulation Condition Simulation Calculation Resuit View Option Help
OHE®ES « ~ Q bt W& « >+ L QA PpB " BhLGLEEL 0§

T A4

L[ i;
Object Browser x

! v [/ B Geographic Data
> B Elevation

In this river section, two
rivers (including

™ I agricultural canals) flow
L3 [ across the red line and

> [JF% Roughness condition
> P9 Areal fraction that
[J P Reference Informati,
[} Grid Creating Condition
> [ B» Boundary Condition Set..
v [ B9 Grid (64 x 31 = 1984)
[ [) Grid shape
> I Node atmibutes
> I Cell attributes
> [ ®» Boundary Condition
I Measured Values
Background Images
[7) Nzkipg
Background Images (int..
00 msemes @
) Ases
~ [ Distance Measures

[ =

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.

Google®

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

fi2. extipro - iRIC v4 4006884 [Nays2D Flood v5.0 64 bit]

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

CHEBS - ~ @ Lk Y& 5 < > 1 + QA PE . WGkt O 8
Ty
[ n
]

Object Browser x
~ [ 1 Geographic Data

OB Elevation
'ﬁ > [1B% Obstacle
L’$ OB Xrain

kg (1B gomber

I Roughness condition

B Areal fraction that

B0 Reference Informati...

[ [ Grid Creating Candition
¥ Boundan = —

gaaoa

} e— dd Inflow
= qu(;‘::: Add BoxCulvert
s 1B Moge  AddGate
> Olwcers  aanme

5 (189 Boun il Delete Selected...
| B9 Measurec i Delete AlL
~ [ I Background Images
& [ nzgipg
~ [ B9 Background Images (Int.
O S+semes .
[ Axes
~ [/ 9 Distance Measures
M0 s
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While selecting the [Inflow], enclose the sides of “Inflow” locations with polygons.

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

CHE®

S r@u %HE <+ 1+ QA PE S Wakto O 8

I &
| T4
C: . % Pre-processing Window
- | Object Browser x
! v Geographic Data
| . [ B Elevation
= OB Obstacle
h@’\ [ E= xrain
=4 [ &% Bomber
[] B Roughness candition
[ B9 Areal fractien that ...
[P Reference Informati..

[7) Grid Creating Conditien
v Boundary Condition Set
[T New Inflow
Grid (64% 31 = 1964)
[ [ Grid shape
[ B9 Node attributes
[P Cell attributes
> [ B Boundary Condition
Measured Values
v Background Images
(47 Nefipg
Background Images (Int...
O B+ (EF..
B [ Axes
v Distance Measures

[ &

M

@

_/* Boundary Condition ? X

Ty Infiw

Hame. New Inflaw!

Setting

Discharge time series

£ Shpe value at inflow

N cobr.

[ Transgarent

Lire Width: 73

[A Show rame

. 4 Boundary Condition

Tvpe:
Marne:

Setting

Inflow

Mew Tnflowd

Discharge time series

Slope walue st inflow

Caolar:

Line ‘Width:

Edlit

0.0m

Transparent

.

rY
-

Show name

DIk

Cancel
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Google

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



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

/¥ Boundary Condition ? X
Twpe: Inflow
Mame: Mew Inflow

setting

Discharge time series

Slope value at inflow

Colar:

T ranspare nt

Line Width:

FS
-

7

Show name

s

' a0

0.0

4k

Cancel

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

~ . . .
£ Discharge time series

Time

Discharge(m3/s)

Discharge(m3/s)

fidd Remaove

Export

Clear

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

Garco

27



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

Open the discharge data.

& v

W pC

B3 ATUT
¥ gov0-K
7R+ T
5 FEaivk
Sisad
v

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

w~ Transcend

fi’. Choose a text file

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

7t

(]
D)

(F)

EE - LIS~

~

a,

v O £ NeFOEE

a,

qtl.csv

v

qt2.csv

qtd.csv

T7{ AN | gtl.csv

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

=- O @

Click on [OK].

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

E # Discharge time series ?
Time Discharge(m: ™ 350 g
10 50 300{
2 600 50 ]
1250
3 1200 0 :g
4 1800 4.6
E200]
5 2400 231 g,
6 3000 323 %150*
7 3600 36.9 N
0100 o
8 4200 41.5408 ]
9 4800 60.0033 50—:
10 5400 784659 o 1
< > D= r T T T T T 1
0 5,000 10,000 15,000 20,000 25,000 30,000
Add Remove Time
Export Clear Cancel|
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Correspondence of the
inflow river and the
discharge data are as
follows;

Inflowl: qtl.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 @x1tmp1.ipro - IRIC v4 4.0.0.5684 [Nays2D Fiood v5.0 64 bit]
File Import Geographic Data Grid | Measured Values Calculation Condition Simulation Calculation Result View Cption  Help

Gnid Creating Condition

= B >

Ao Zy « > 1t 4 @A pEB AL GR R OB

1+ 4 Boundary Condition Setting »
[P ———— Create Grid... =
& Pre-processing Windav . ’ |
A3 opect Browser Attiibutes Generating -
! v Geographic Daf St e 2
'ﬁ OB Elevation o Edit .
> [P Obstacle W Delete..
CI8w xeain Display Setting. .
15 Bomber &
&} Open Bird's-Eye View Window
> 1B Roughness ¢
1B Areal fractic Add New Gnid
C1B9 Reference l @ joon
[7) Grid Creating € _, Ty
% Boundary Condhuom
[ New inflow1
14 7] Mew Inflow2
[ [ New Inflows
v [ZB Grid (6431 = 1984)
[ Grid shape
> [1P% Node atwibutes
> OB cCell attrbutes
> 1B Boundary Condition
A B Measured Values
~ [ % Background Images
[) nefipg
v [2] B Background Images (Int...
OO a+ess @Eeke.
&[] Ases x
v ~ Distance Measures Gaogle’zor
[ #an ' v
< >
Inflow rivers are set on the sides.
i ex1.tmp1ipro - 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 Wiew Option  Help

T4

OHEE@S - ~ Qe W&HZ « » + + QA PR /ALGLE=R 08

74 * Pre-processing Window
= Obyject Browser x
! v Geographic Data ~
Elevation
Obstacle
Krain
Bomber
Roughness cond...
Areal fraction th.
Reference Infor...
[7) Grid Creating Condit.
" Boundary Condition
[7] New Inflow1
4[] New Inflow2
4[] New Inflows
Grid (643 31 = 1984)
) Grid shape
~ [P Node atuributes
O Elevation
Cell attributes
[ [ Obstacle
O xrain
1) Bomber
[ Roughness c.
[ Areal fractio...
B9 Boundary Condit...
Measured Values
Background Images &

goooooo

vd

vO

Coogle eartt
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Position setting of inflow
boundary condition



14 Setting roughness condition

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

Ji2. ex1_tmp1.ipro - iRIC v 4.0.0.6884 [Nays2D Fload v5.0 64 bit] - o ®
File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help

LOHEBES -~ ~ QI %H % « > v+ QA PpE B GEELR (O
Tl
P ~
‘& Object Browser x o it S T4 9
.| B Xrain \
'ﬂ [ B Bomber
> [ B Roughness cond...
> [ B9 Areal fraction th.
(] B Reference Infor...
[ [ Gnd Creating Condit...
v [4] B9 Boundary Condition ...
New Inflow!
] New Inflow2
[ Mew inflow3
Grid (64 % 31 = 1984)
[ Grid shape
~ [0 B9 Node attributes
O[] Etevation
~ [ B Cell attributes
O [ obstacie
O[O xrain
[ [ Bomber
) Roughress c...
7] Areal fractio...
> [ B Boundary Condit...
Measured Yalues
Background Images
[ nzipg
Background Images ...
O [ E+52% @ X -
< >

X:17242210949  |¥: -21848.755106

v

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

i exi_tmp1.ipro - iRIC v4 40.0.6884 [Nays2D Flood v5.0 64 bit] - o x
File Import Geographic Data Grid Measured Values Calculation Condition Simulation Caleulation Result View Option Help

OHE@ES -~ ~ QI W& « » + + QA B /Bl 0 G-
T4

Pﬂ
'é [ Object Browser [ i . {2
v [21F Geographic Data ~

» [ B9 Elevation

'ﬂ > [1B® Obstacle

[ B Xrain

[] % Bomber
> I Roughness cond...
> [ Arei & Import

I B Reft &« Import Elevation from web...
B4 [ Gria cre A

~ O Node attributes
[1 [ Erevation

~ [ B9 Cell attributes
[ [ Obstacte
O ¥rain
[ Bomber
[ Roughness c..
1) Areal fractio.

> 4] B Boundary Condit..

[ Measured Values

~ A1 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.

(BH@E@ s @ l_qi YXZYZX T @ Q ’. .z’;.’m’zﬂmi'_";—l& ¢3- Roughness condition:0.03
T4
[ repocesing wraon - "~ » Note' Set Manning's

Object Browser x :
||+ @r ceogophicoms  ~ roughness coefficient by
| | it taking comprehensive

Cilw i consideration of
vERlE s calculation model, land
Polygons1 N ol 3 .
> DB Areal faction the.. R cai Rougtness conditonalve. 7 % | use and past flooding
[ B Reference Inform ./
[ Grid creating Conditi... » Pleass input new valus in this miyen § data.
v Boundary Condition ... e Roughress cordition | 003
[ [ Mew inflow1

[ Mew Inflow2
[ New Inflow3
- Grid {64 x 31 = 1984)
[ Grid shape
~ [] B Node attributes

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

R~ Manual (draft) and page
E%:.:Tde 89 of Hydraulic Formula
DB wne 1999 Edition (both in

Polygon Group Attribute Brow.& X
Fri
= . 5

<

‘ Japanese).

Click on [Grid] on the menu bar — [Attribute Mapping]-[Execute].
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A Geographic Da{ IS !
'ﬂ » OO B9 Elevation Edit »
> [IB» Cbstacle [ Delete...
L1 xain Display Setting.. 5
[ B Bomber ;
v OB RDUQMES“Q Open Bird's-Eye View Window
Bl Polygon  Add New Grid
> OB Areal fractic @ jmport.
DI 0% Referencelt oy gy
[™ Grid Creating Clrmmes
. Boundary Condiition ..

[ [ New Inflow1
[ New inflow2
[ New Inflow3
e Grid (64 x 31 = 1984)
[ Grid shape
~ [ B9 Node atmibutes
[ [ Etevation
~ [ B9 Cell attributes
O [ obstacte
O [ xeain
17 Bomber

Polygon Graup Attribute Brow & X
R 2 4
! J
5 >

X: 23879850648 |Y: -21596.076481
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Roughness is reflected in the cell.
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1 8% Xrain
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7 Bomber
Roughness condit...
1) Polygonst
Areal fraction tha...
Reference Inform

=
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O
[™ Grid Creating Conditi...
~ [ P Boundary Condition ...
[ Mew inflow1
[ New Inflow2
[ New Inflow3
Grid (64 x 31 = 1984)
[ Grid shape
~ [ Node attributes
[ [ eevation
~ [A B9 Cell attributes
[ obstacle
O xeain
[ Bomber
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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 Az and other land use As. Here, "farmland" means rice paddy, upland field or
orchard. "Road" includes sidewalks along the road. Wilderness, grass fields and
wetlands are included in "other land use."

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:

2
2 M A+ I’l22A2 +n32A3
A] + Az + A3

no

where, n1=0.060, n2=0.047 and n3=0.050.
The composite equivalent roughness coefficient of the land and buildings is given
by the following equation:

n> = n* +0.020% —2 s s
10

where, f1is 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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a Object Browser x

! v Geographic Data ~
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B

Cbstacle

]
1 8% Xrain
(] 7 Bomber
~ [J B Roughness cond...
[ Polygons1
> CIF Areal fraction th.,
[J B Reference Infor...
[™ Grid Creating Condit...
Boundary Condition .
[ 1 New inflow
[ Mew Inflow2
[ New Inflow3
Grid (64 x 31 = 1984)
[ Grid shape
~ [ Node attributes
[ [ eevation
~ [A B9 Cell attributes
7] obstacle
O [ xrain
017 Bomber
[ Roughnessc.
[ [ Areal fractio..
Boundary Condit..
Measured Yalues

Right-click the object browser [Geographic Data]-[Obstacle] and click [Add]-[Polygon].
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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.
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@ | . * Pre-processing Window
a Object Browser
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[ [ eevation
~ [A B9 Cell attributes
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<

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

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



Obstacle is reflected in the cell.
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Repeat above operations from 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].

fi¢. #x1_mp1ipro - IRIC v 4,0.0,6084 [Nays2D Flaod v5. 64 bit - [Pre-processing Window] - o x
# File Impor Geographic Data Grid  Measured Values Calculation Condition  Simulation  Calculation Result View  Option  Help
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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.

i, ex1_mptipro - iRIC v¢ 4,0.0,6884 [Nays2D Flood v5.0 64 bit] e
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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 cell].



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

i, ex1_mp1ipro - iRIC v¢ 4.0.0,6884 [Nays2D Flood v5.0 64 bit]
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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¢. 2ipro - iRIC 3.0.0.6210 [Nays2D Flocd v5.0 64 bit] - [Pre-processing Window] i a X
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Pass the water through
the box culvert to the
road set for the obstacle
cell.

<

@

Note: The setting method
of gate, pump is the same
as the setting method of
box culvert.
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Add Inflow
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Mode attributes
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[x: 10520.2333984375  [¥: -31258.48808125

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

Surround the cell at the "inlet" position of the box culvert with polygons.
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the object browser [grid] -
[cell attribute] - [obstacle
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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.

O Dtz
[0 Axes
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Change the name on [Boundary Condition] screen to [new Box Culvert_in] and set it as an

inside.

X

/¥ Boundary Condition ?

Tvpe: BoxCulwert
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Coefficient of submerged flow 075
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Color: -
Transparent ' 50 %

Show name
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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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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.

7. ex1_tmp2apro - IRIC 14 4.00.6884 [Nays2D Ficad V5.0 64 bit - (Solver Console (Nays2D2 Flood v5.0 64 bit] (munning). - o x
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OREERS -~ ~ Qv %A% « > 1+ QO Pl /WL Gh ]

Heys2d_flccd Solver Version 5.0.0000 Last updated 2014/5/14
Copyzight(C) by ¥asuyski Shimizs, Hokkaide Univ., Japan

Modifisd by Ichirc Kimura, Toshiki Iwasaki, Satomi Kawamura, Takuya Inous , Mic
hihiro Hamaki , Taksshi Taksmura

rﬁ BoxCulvert data= 2
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0.005 550000

B
00000 0.0000 cut
§0D.000  50.0000  0.0000  0.0000 out
1200.000  0.0000  0.0000  0.0000 out
1800.000  5.3350  0.0000  0.0000 ouc
2400.000  41.5750  0.0000  0.0000 cut
3000.000 58.1450  0.0000  0.0000 cut
3600.000  €6.4552  0.0000  0.0000 cut
4200.000  74.355¢  0.0000  0.0000 cut
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4. Visualizing the calculation results

On the menu bar, select [Calculation Result] - [Open new 2D Post-Processing Window].

Open the

2D Post-Processing” window

L ex1_tmp2ipro - RIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Solver Console [Nays2D Flood v5.0 64 bit] (stopped)] - o X
File Import Calculation Condition ~Simulation | Calculation Result | View Option Help BEE
EFORNBE@S ~ ~ O HiwmEn g P0G O G
3400.000 4115750700000 28 Open new 2D Bird's-Eye Post-Processing Window =
/& 3000.000 58.1450  0.0000 35 Open new 3D Post-Processing Window
3600.000 66.4552  0.0000
! 4200.000 74.3554  0.0000 [ Opennew Graph Window
4800.000 105.8585  0.0000  [.. Open new Scattered Chart Window
Fey| 5200000 138.2257  0.0000
6000.000 142.8413 0.0000 |[Q. Open new Verification Window
lng| 6600000 137.6788  0.0000
7200.000 141.4244  0.0000 (O Reload
IQS 7800.000 117.9624 0.0000 i Delete..
8400.000 113.3468  0.0000
9000.000  95.2586  0.0000 Manage simple operation results
9600.000  76.7353  0.0000
10200.000 71.6334  0.0000 * Import.
10800.000 45.4765  0.0000 . g0
11400.000 71.5822  0.0000 -
12000.000 125.1368  0.0000 = Export solver console log..
12600.000 161.6364  0.0000
13200.000 228.1167  0.0000 * Import Visualization/Graph Settings..
13800.000 288.2414  0.0000 - Export Visualization/Graph Settings...
14400.000 303.6077  0.000
15000.000 317.6178  0.0000  0.0000 out
15600.000 341.7292  0.0000  0.0000 out
16200.000 415.1538  0.0000  0.0000 out
16800.000 417.3801  0.0000  0.0000 out
17400.000 432.9158  0.0000  0.0000 out
18000.000 476.2572  0.0000  0.0000 out
18600.000 465.8841  0.0000  0.0000 out
19200.000 461.8154  0.0000  0.0000 out
19800.000 432.8071  0.0000  0.0000 out
20400.000 379.2430  0.0000  0.0000 out
21000.000 341.3872  0.0000  0.0000 out
21600.000 254.4899  0.0000  0.0000 out
22200.000 200.1740  0.0000  0.0000 out
22800.000 142.3362  0.0000  0.0000 out
23400.000  70.2165  0.0000  0.0000 out
24000.000 43.8789  0.0000  0.0000 out
24600.000  20.3657  0.0000  0.0000 out
25200.000 12.4307  0.0000  0.0000 out
Finish o
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 an bomber cell.
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| 10 Visualizing the max. water depth

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

A contour map of water depth will open.
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1 [ n2spg

> [ B Background Images (int... Time: 22005ec
[ [ Titie:
A T T o

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

The [Contour Setting] window will open.

2. ex7_mp2ipro - IRIC v4 4006884 [Nays2D Flood v5.0 64 bit] - [Past-processing (20): 1] = O
[ia File Import Draw Measured Data Caleulation Condition  Simulation Amimation Calculation Result View Option  Help

CHEES ~ ~ @ Iabt %ZZ « » 1 + QO PE S BEGR==E O 8
°°°°° ®®® o Wasze e

| Dbyect Browser 2
A v [ B9 Areal fraction th.. #
B0 mudvr-s
I [ B Referanc Infor.
& v P Riczone
1 1 [ Gnd shape
v B scalar
€ D eptian

[ Dey  Show Attribute Browser
=

Db g petere.
O Wa
) veu B Property..
O .c
O velocityims-...
~ [0 Anmow
O velcitylms-1)
v B streamlines
Velacitylms-1}

SIS ]S

I Velocityims-1) - £ . epth{Max)

15 Cell aibes :
) obstacle (N...
O Obstacle (O...
I [ Bomber iNa...
I [ Bomber iBo..

[ tabel
I Measured Values
v [ B9 Background Images
& [ natpg -

> [/1 B9 Background Images (Int... Time: 25200 sac
[ [ Titie
LA Tioan =
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In the [Contour Setting] window, make the following settings and click on [OK].

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

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

O Setup Manually

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

il

Remove
Number of labele: (] Auo 5 %

Fontgetting M5 Ul Gothic 11 pt
Color

02575

o | B

Label |

Background Transparent

w
=}
2
&

>

«
S
2

Size and Position

Postion Distance from right

O O O Distance from bottal
O O e

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

Switch to Discrete Mode
G

Transparent
=] pa

Height

oK | cancel | Asoy

The contour map is clear.

Value range :

Remove ¥ from Automatic
Max: 1

Min : 0.01

Colors : No change

Remove ¥ from Fill lower area
Transparent: No change

Color Bar Setting: No change

. ex1_tmp2.ipro - iRIC v4 4.0.0.6884 [Nays2D Flood ¥5.0 64 bit] - [Post-processing (2D): 1]

FEa File import Draw Measured Data Calculation Condition  Simulation Animation Calculation Result View Option Help
CHEES ~ ~Q Ll % &% « » 1 + QA D@
Q00000 S=Q .. . V=uwow
x

Object Browser

-

Reference Infor...

iRICZone
[ Grid shape
B scalar
[ Depthitax)
[ Depth
O Etevation
O[] WaterSurfac...
1[0 velocity (ma...
O[O .c
O velocityims-...
v Arrow
[ velocitms-11
v Streamlines
O[O velocityims-1}
v Particles (auto}
[ Velocityms-1)
v Cell attributes
[ [7) obstace (N..
O [ obstacle (0.
I [) somber (No...
) somber (Bo...
[ Label
Measured Values
Background Images
M [ N2fjpg
Background Images (Int...

[; Title "

&
]
'ﬂ v
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Time: 25200 sec:

-':d’drsn"—/«b. i

o x

e

49



| 11 Visualizing the max. flow velocity

In the Object Browser, check [Nays2D Flood Grids] - [iRIC Zone] - [Scalar] - [Velocity
(magnitude Max)].

i2. ex1_tmp2ipre - iRIC v4 4006884 [Nays2D 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.

HOHEBES -~ ~ Qi W& % « >t + @QQ ’../'-Vzdﬂl’m?_’.?-_'—:
00000 Q6D ... Yowe

Al w25 meltnconn. ~]
[EER LR
(/189 Reference Infor..
B .o wcm
g 41 ) Gnd shape

v [0 Scalar
hﬁ [ DepthiMax)
17 bepth
17 elevation
[ [ watersurtac...

Value range :

Remove A from Automatic
Max : 2

Min : 0.01

Colors : No change

Remove A from Fill lower area
Transparent: No change

[T velocity (ma...
OO0 .c
17 Velocity(ms-...
~ A8 Anow
17 Velocity(ms-1)
v [0 streamiines
[ velocity(ms-1)
v 20 Paricles (auto)
O[] Velocity(ms-1)
~ A8 Cell attributes
[ [ Oostacle (...
7 Obstacle (0.
[ 7 Bomber (No...
[1[7] Bomber (Bo...
&7 Label
I Measured Valugs
« [21 B Background Images

[ Nafjpg o
> [Z1B® Background Images ilnt... Time: 25000 sec
[ Tite
o P |

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

Open [New Graph Window].

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

Faa File Import Draw Measured Data Calculation Condition Simulation Animation | CalculationResuft View Option Help

i QHBB@ e~ @ s T YXZYZX & -Ba Open new 2D Post-Processing Window

000000H0

Object Bro

~

B9 Areal fractionth... A
O AyFwr-m
Reference Infor...
[ iRICZone
[ Grig shape
v [ scatar
[ pepthimax)
[ [ pepth
O[3 Elevation
O [ WaterSurfac...
[0 velocity (ma...
O .c
[ velocityims-...
~ [ B Arrow
[ Velocityims-1
~ [£] B Streamlines
[ velocitytms-1
~ [0 Particles (auto)
[ Velocity{ms-1)
~ [ 1% Cell attributes
1™ Obstacle (N...
[ obstadie (0...
[ [ Bomber (No...
O [) Bomber (8o...
] Label
[ Measured Values
[ Background Images
[ n2Fjpg
Background Images (Int...

[ Time

N b

- [w)

[Ba .

3 Open new 2D Bird's-Eye Post g Window
Ba Open new 3D Post-Processing Window

Open new Scattered Chart Window
19, Open new Venification Window

3 Reload
I Delete..

Manage smple operation results
* Import.
Export..
Export solver console log...
Import Visualization/Graph Settings..
Export Visualization/Graph Settings...

Time: 23200 sec
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[Data Source Setting] screen is displayed.

I+, Data Source Setting ? e

K Axis: Time
Calculation Result External

Point Data Selected Data

New BoxCulvert_in
New BoxCulvert_out
New Inflow1

New Inflow2

New Inflow3

Unit: m3/s

Add >
Two dimensional Data

Girid Location: | Wertex ~ | | << Remove

Depth({Max)

Depth

Elevation
WaterSurfaceklevation
Velocity (magnitude Max)
IBC

Velocity(ms-1) (magnitude)

Setting

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

i, ex1_tmp2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Graph Window: 3] - [u} x
[~ File Import Draw Calculation Condition Simulation Animation Calculation Result View Option Help -8
& Y %0 b4 o
OHEES ~ ~ @ it WHZ <« >+ v QO pB ./ BEGL
00000 2@ ... 925000 520
PY 350 4 ~ New Inflow!
- Q = New Inflow2
A ~ New Inflowd
3 3 300
E= I
=
| =
3250
|E g
=z
% 200
£
5
8150
z
2
2100 |
5
3
Q
Z 504
0J
" T T T T T 1
0 5,000 10,000 15,000 20,000 25,000 30,000
Time (seconds)
Controller
Data Source | | Axis Setting || Draw Setting| | Marker Setting| | Fant Setting Capy
Snagshot | | OSV Export
prop— R—

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

i extipro -iRIC v4 40.0.6884 [Nays2D Flood v5.0 64 bit] - [Graph Window: 1] - O X

[~ File Import Draw Calculation Condition Simulation Animation Calculation Result View Option Help -8

OHREES ~ ~ @ x| L2 « » . @O pEB /" BEGR I -
00000 Q0 ... U520 0

69 — New BoxCulvert_in

— New BoxCulvert out

IS
I

N BN

New BoxCulvert_in, New BoxCulvert_out
= o
|

T T T T 1
0 5,000 10,000 20,000 25,000 30,000

T
15,000
B (7))
Controller
Data Source | | Axis Setting | | Draw Setting| Marker Setting| | Fort Setting| | Gopy

Snapshot || OSV Export
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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

. Untitied - iRIC v4 4.0.0.6884 [Nays2D Flood 5.0 64 bit] - [Pre-processing Window] - o %
/ File Import Geographic Data Grid Measured Values Calculation Candition  Simulation  Calculation Result View Option  Help -le

COHBES -~ ~ QL %45« » 1 QA BE /Bh&k-:0 O 6

T4

-& Object Browser x|

& [~ 27 Geographic Data
[~ | B Eevation

[ B Obstac * _Import 4

[ B Xrain

[P Bombe  Add 3
A Roughr o, gypar Al Polygans..

B Aseal 1

2B Referer & ColorSetting._
2 [ Grie Creatit - Dejete Selected..
% Boundary € g pojage a1
~ 1% Grid [No Dasar————
I Boundary Condition
[ B Measured Values
[ B Background Images
v [ B Background Images (int.
O mesms @eie
&0 mees Elevation
v [Z I Distance Measures 000
[ Measurel

000

B

Qo0

Qoo
ﬂ

[Select Coordinate System] screen is displayed.

Search with JGD and select [EPSG:2452:JGD2000/Japan Plane Rectangular CS X].

li”. Select Coordinate System ? *
Search: |jgd
(Not Specified) -
EPSGi4612: JGD2000
EPSGie668: JGD2011

EP5G:2443: JGD2000 / Japan Plane Rectangular CS |
EP5G:2444: JGD2000 / Japan Plane Rectangular CS I
EP5G:2445: JGD2000 / Japan Plane Rectangular CS I
EP5G:2446: JGD2000 / Japan Plane Rectangular CS IV
EP5G:2447: JGD2000 / Japan Plane Rectangular CSV
EPSG:2448: JGD2000 / Japan Plane Rectangular C5 VI
EP5G:2449: JGD2000 / Japan Plane Rectangular CS VI
EP5G:2450: JGD2000 / Japan Plane Rectangular CS VI
EP5G:2451: JGD2000 / Japan Plane Rectangular CS [X
EP5G:2452: JGD2000 / Japan Plane Rectangular C5 X
EP5G:2453: JGD2000 / Japan Plane Rectangular CS XI
EP5G:2454: JGD2000 / Japan Plane Rectangular C5 XII
EP5G:2455: JGD2000 / Japan Plane Rectangular CS XIII
EP5G:2456: JGD2000 / Japan Plane Rectangular C5 XIV
EP5G:2457: JGD2000 / Japan Plane Rectangular C5 XV
EP5G:2458: JGD2000 / Japan Plane Rectangular CS XV
EP5G:2459: JGD2000 / Japan Plane Rectangular C5 XVII v

EDSR.2AEM I3
Hint about Japanese coordinate systems (EPSG:2443 — 2461)
Hint about UTM coordinate svstems (EPSG:32601 - 32760 etc)

I 0K || Cancel |
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The coordinate system of
the target area can be
understood from the hint
on the coordinate system
at the bottom of the
screen.



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

1 7 Select Region ? X
i .I
19 =zm B “
. . =)
- -~ \ —— ba
b ot § s o e
FRELO )
i =F8
qd =
| i 1
f o/
12
3 /
3
q \
EF =
b N\ ]
3 / —
i R
1 j b A i
Go glgéﬁ/ L5 T -7 22018 Coogle ZINRN | FIFEET
Backeround Image: | Google Map GEES) = Zoom Qut | Gancel

Zoom Level Setting] screen will be displayed.

Specify the zoom level and select the source.

/7 Zoom Level Setting ? x

Specify the zoom level of data wou want to import.

Zoom level IEI

Fesolution: 531616 m

Data zize: 4 ME (1048576 points)

f Source:

USGS 425 )| (SRTM) -

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

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 - RIC v4 4.0.0.6834 [Nays2D Fleod v5.0 64 bit] - [Pre-processing Window] - o x

# File Import Geographic Data Grid Measured Values Calculation Condition  Simulation | g+ Taaki (tamad 201 @hotmail.co.jp) #54/LT0ET =

CRBES « ~Q Ll %4 % « » 1 + QQ PW Wik » T

Object Browser x
LA [v [P GeographicData
E ~ Elevation
r M [ -1
%= [] P Obstacle
Neain
[ B Bomber
[ ™ Roughness con.
I8 Areal fraction th.

Reference Infor...
[ Grid Creating Condi...
Boundary Condition...
Grid (131x 101 = 1...
Measured Values
Background Images
B Background Images...
O 17 Google Map (...
1) Google Map (...
O [ Google Map (1.
[ [ Gaogle Map (...
[ [ Open sueet Map
O 2+ezm e
O E+ems .
[ [ E+#%EE En &
OD 2ie2R @
[ERR)=ET Y

ol
Y Axes H
v Distance Measures

XoT303600630 v 541osneE |

O
=]
=]
m}

-

When one of the items in the background image of the object browser is checked, the

background image is displayed.

i ex2ipro - iRIC vd 4006884 [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 -~ ~ @ It W& « >+ v QCQ P WG
3 , _ 7

Object Browser x
v Geographic Data A &

~ Elevation ry
[ see-
Obstacle
Xrain

v 5.

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

O
O
O

Reference Infor.
[ [7) Grid Creating Condi...
Boundary Condition...

~ Grid (131 x 101 = 1.

[0 [ Grid shape
> [J B Node attributes
(5 Cell attributes
[J B Boundary Condi...
Measured Values

Background Images
v Background Images.
[™ Google Map (&...
") Google Map (i§...
") Google Map (/\

") Google Map (...
"] Open Street Map
Y E R (R
Y E B (..
Y WEHELR (En

inooooooa

X:89805.700019  |Y: -80271.917076
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Background image

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



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

i ex2ipro - iRIC vd 4006884 [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 it %WH % « >+ + QA PE ~BEGL -
Object Browser x § SRR . .
/& ~ Geographic Data -~ | ’
~ (B Elevation
a H0 Asr-91
Obstacle
Xrain

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

O00R KR

Reference Infor...
[ [7) Grid Creating Condi...
> Boundary Condition...
4 " Grid (131 %101 = 1.,
[0 [ Grid shape
> P Node attributes
> [IF Cell attributes
» [J % Boundary Condi...
Measured Values
Background Images
v Background Images...
[0 [ Google Map (...
[ Google Map (...
[ Google Map (/.
[ Google Map (...
[™) Open Street Map
[ m+®R ..
[ msmE .
[ M= En

joooooodg

%:91541.676505  |Y: -78445.704876

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 wish to delete by

dragging and right clicking. (The gray area in the figure below. An 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 ex2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] = a

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

OHEES -~ ~QInlt W& « > 1+ QA PB . Al
Object Browser x y . 7 .

AL 'J GeographicData  ~ [ERGHN ;

B~ R

rﬁ [ B Obstacle
B9 xrain
[ B Bomber
> [ B Roughness con.
[J B Aresl fraction th..
[ B Reterence Infor... 4= Select Points With Polygon

[ [ Grid Creating Condi...
> Boundary Condition...
v Grid (131 x 101 = 1.

[ ) Grid shape

> [J B Node attributes

> [IB Cell attributes

> [J B Boundary Condi...

Measured Values

Background Images
~ BB Background Images...

O [ Google Map (4.
[0 [ Google Map (...
[ [ Google Map (/\...
[0 [ Google Map (...
[ [ Open Street Map
O mtsems 2.

Edit Selected Points..
Export Selected Points...

]

“4+ Add New Point

Interpolate Points

© Delete Selected Points

Delete Selected Points Less Than Valu
Delete Selected Points Greater Than'
Add Break Line

/2 Remove Break Line

Remave All Break Lines...

Remesh TINs

Remave Triangles with Long edge...

O Merge...
0O D) E4em=s k..
OO mtsemsEn. Display Setting...
- a |F»' Delete...
e e e
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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] - [} %

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

(JH@)ES' Select Algorithm to Create Grid... « =2 1 @@ ’..'-'m

B Grid Creating Condition g
Object Browser

é Boundary Condition Setting »
%A v [ Geographic Data Create Grid..
a ~ 17 Elevation
= ‘ hl,ﬂ'qﬁf—'?‘\ Attributes Generating
'z‘a 5B Ohsacle Attributes Mapping ,
(4 B9 Xrain Edit >
[ B Bomber ¥ Delete..
O Roughness con.. D 3
O Areal fraction th St = )
1B Reference Infor &) Open Bird's-Eye View Window

[ [ Grid Creating Condi ~ Add New Grid
Boundary Condition
¥ Grid (131 101 = 1.
[ [ Grid shape
[J B Node attributes
OB Cell attributes
O Boundary Condi...
[ B9 Measured Values
Background Images
~ [ B9 Background Images...
O [ Google Map (...
O [ Google Map (.
O [ Google Map (/\
O [ Google Map (...
[ [ open Street Map
O0 mieExeE
OO Bxe®2E (..
O Q B4R (En.

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

Algorithm: Description:

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

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

Create grid by dividing rectangular regioi| | 4= ction
Create compound channel grid

Create grid shape solving Poisson equatic
General purpose grid generation tool
u-shape grid generator for Nays3dv

2d arc grid generator

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

Grid Generator for Nays3Dv
Multifunction Grid Genarator

Simple Straight and Meandering Channel
U-shape channel generator

< >

Cancel

59



|| 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 ex2ipro - iRIC v4 4.0.0.6884 [Nays2D Flood vS.0 64 bit] - [Pre-processing Window] - ul X
/ File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option  Help - 8x
Y o » »
LORME@S ~ ~ Q e WA <« >+ s QA DB @k - T
| Object Browser x
.4: ~ [ Geographic Data fal
~ [ I Elevation
I, [ setr-m
P I Obstacle

5 Xrain
I Bomber
> [J B Roughness con...
[ B Areal fraction th...
[ B Reference Infor..
[ Grid Creating Condi...
7% Boundary Condition...
B9 Grid (131x 101 = ..
[ [ Grid shape
> [ B Node attributes
> OB Cell attributes
> [ B® Boundary Condi...
1 Measured Values
7 Background Images
~ [ B9 Background Images...
[0 [ Google Map (...
[ [ Google Map (...
O [ Google Map (...
[0 [) Google Map (#...
[ [ Open Street Map
00 mxems

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.

O fam
O D) B k.. » m{um‘ L
3
O E4#8% En. ‘,.t‘ ."1-:\."
| LA EESE . B e

X:90764.439894  |Y: -78465.549215

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

/* Grid Creation ? x

[nj] (Number of divisions in

the longitudinal direction): 100

[ni] (Number of divisions in

the transverse direction): 130

[W] (Grid width): 3000 m

ne 130 2 d [eo0625 m
ng 100 EI dd: ISO i intervals di, dj are set at
W: 3000000 m around 30 m.

| (5] 4 || Cancel H Apphy ‘

Note: In this example, grid cell
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Click on [Yes] in the [Confirmation] window.

_#* Confirmation

>

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

Yes No
A grid will be created.
i?. ex2ipro - iRIC v4 4006884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - O ¥
* File Import Geographic Data Grid Measured Values Calculation Condition  Simulation Calculation Result  View Option Help - 8%

OHEE®S ~ ~ @ [.ix

Object Browser
~ Geographic Data
v Elevation
B[ meer-5n
Obstacle
Xrain
Bomber
Roughness con...
Areal fraction th.

OOOrRE~™

Reference Infor...

Boundary Condition..
¥ Grid (131 x 101 = 1...
[™ Grid shape
> [JE% Node attributes
> OB Cell atwributes

[ B9 Measured Values
Background Images
v Background Images.

[ [ Google Map (#&
[ Google Map (/..

[J [ Open Street Map
O mtsems o
O Bk (4.

[ Grid Creating Condii...

>4 Boundary Condi...

O [ Geogle Map (&...

[0 [ Google Map (...

O [ @+ (En.

x

~

I « > 1+ QA 0B @bk

» o

g |
X: 88892457248  |Y. -78280.335385
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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’. exzipro - IRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [ ®
2 File Import Geographic Data Grid Measured Values Calculation Condition  Simulation Calculation Result  View Option Help = e)x

GH S ~ @ Iy |-G 4——)1‘&@@’._/’.':.1 o

Object Browser x *= Import..
4!\ "7 Geographic Data ~ = Export..

I
B

Elevation

[ me7-—
Obstacle
Xrain

"% Bomber

"7 Roughness con...
Areal fraction th...

=T
o
O
O

Reference Infor...

[ Grid Creating Condi.
> [ B Boundary Condition...
~ P Grid (131x 101 = 1...

D Grid shape

> [JF¥ Node attributes

> [J B9 Cell attributes

> [0 #» Boundary Condi...

[ Measured Values

Background Images
b "7 Background Images...
O [™ Google Map (...
[0 [ Google Map (...
O[3 Google Map (/...
[ [ Google Map (...
[ [) open Street Map
O S (.
O E+#20 (.
O @425 (En.
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Setting the inflow boundary conditions

Click on [Inflow Boundary Condition] from the [Group] list to make the following settings:
Click on [Stage at downstream time series] to edit.

The [Calculation Condition] window will open.

[Time unit of
discharge/water surface
file]: Second

[Boundary Conditions for

li’ Calculation Condition ? X j=11* Inflow
[Boundary Conditions for
Groups 1=nil:
Inflow/Outflow . Time unit of discharge/water surface file ) n]] Outflow
Initial Water Sur... Boundary Gonditions for =1 [Water surface at
Time Boundary Conditions for Fnj downstream]3 Read from
Others Water surface at downstream Read from file the file
Constant value (m) Q Rainfall: without
Stage at downstream b i T Eit D
age at downstream time series ( it .
™ - Note 1: Inflow boundary
Rainfall conditions are set at "6.
: n
Rainfall time series{mm/h) Exlit Inflow Settings".

Note 2: When "Water
surface elevation at
downstream end" is
oK | | cancel | affected by the sea
surface level or flood
water level of
downstream, select
[Constant value] or [Read
from file].
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Click on [Import] on the [Calculation condition] window.
The [Select text file] window will be displayed.

li. Stage at downstream time series 7 *,

Time Water Level(m)

Water Level(m)
1

L B o e o e e e
o] 200 400 §o0 800 1,000
Hidd Remowve Time

Export Clear Catcel

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

Time series of tsunami wave height data is displayed.

Ji’ Choose a text file *
€« v 1 > PC » HU1-A (D) > SampleData > N2F_2 v [&] O N2F20iaz=

=E - FLWIALT - =~ M 0
™ pC N g EiAE Fote] H4X
B3I ATIIIE = Hotxt 2020/09/29 14:49 FEAR FELAVE 1
¥ FIv0-F E oot 2020/09/29 14:49 TEAR FF1AVE 1
m FATYT
FFaxb
[Slarad
Eesa
D 31-9uy
£ Windows (C)

- U314 (D)
s SDXC (E)

- Transcend (F) ¥ < >

TrAIb&(N): |HOLixt v ‘ Text files (*.csv *.txt) >

F{(0) Eaad

Click on [OK].

Here, we assume a tsunami whose wave height is 7 m and half-wavelength is 600 sec.
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li Stage at downstream time series

Time Water Level( ™
1 0 0
2 50 1.81
3 100 3.5
4 150 4,95
5 200 6.06
6 250 6.76
7 300 7
& 330 6.76
g 400 6.06
10 450 495
11 500 35 v
£ >
Femove
Export Cilear

Water Level(m)

-1

fu))

o

ey

)

[gn]

-y

L)

0 BO0 1,000 1,500 2,000
Time

Cancel

65

The time steps of the
tsunami wave height
must be kept at the same
value, including at the
inflow location.



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

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
channell.

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

? X
S
R
T 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... Maximurm number of iterations of water surface calculation lteratlons Of Water
Time Relaxation coefficient for water surface calsulation Surface CalCulatlon: 10
Others

Minimum water depth 001 . ..
Relaxation coefficient for

A for eddy viscosity coefficient (k/8ukh x A + B) N
water surface calculation:

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

. 0.8
Numker of threads for paralle computation {(Only multi core PG)
Inundation of buildings .. .
‘ - Minimum water depth:
Wodel parameter for flow resistance by buildings
How to calculate gamma ‘gam_x:gam_y:i —sgrtlf —gam_v) ~ | 0'0 1
A of eddy viscosity

coefficient: 1

B of eddy viscosity
coefficient: 0

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

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.

i 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 3 L 5!

OHBES -~ ~ QL %HZ « > + v QQ B /7@E - 1
Object Browser x R 3
,& v Geographic Data ~
- Elevation
& M) aser-9
Obstacle
Xrain

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

Note: In this basin, an inflow
to the mainstream occurs on
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.

OO00OREE™

Reference Infor..
[ Grid Creating Condi...
> % Boundary Condition...
~ Grid (131x 101 = 1...
[ Grid shape
» O Nade attributes
> [J B Cell attributes
> O Boundary Condi...
Measured Values
Background Images.
v Background Images...
[ [ Google Map (3&...
[0 [ Google Map (...
[0 [ Google Map (...
[ [ Google Map (...
[0 [) Open Street Map
O me=es (3.
O [ Ee7ER (%.. :
O m+#25 En. |8

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

i exzipro - iRIC v4 40,0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - O X
-8 x

» ?»

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

GHEES ~ - Q L %A% « - 1 & 00 bB "Wk
Object Browser x Feprene :
'4: b Geographic Data A 3
v 19 Elevat
ST
%

Obstacle

Xrain

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

OO00ORER

Reference Infor...
[ Grid Creating Condii...
> 7 I Boun p i
¥ Grid "~ add BoxCulvert
O¢  agdcae
PUEN  sddpump
> Opw g Delete Selected..
Mea¢ i Delete All...
Background Images
~ Background Images...
[ [ Google Map (...
O D Google Map (...
[ [ Google Map (/A
O [ Google Map (...
[ [ Open Street Map
00 @+ (E.
O B2 (..
DD meems . |
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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 Calculation Condition Simulation Calculation Result View Option Help =lmlx
v )
GH S~ QUult XA Z « » + + QQDE /BE
,& Object Browser x AN E 4 i R } 4

> Geographic Data ~ #

! ~ Elevation
Fas

> [J % Roughness con...
[ B Areal fraction th...
[J B Reference Infor...
[™ Grid Creating Condi...
Boundary Condition...
[ New Inflow1
Grid (131x 101 = 1..,
[ Grid shape
> [P Node attributes
[ B celi attributes
[ B Boundary Condi...
Measured Values
Background Images.
Background Images...
[ [ Google Map (...
[0 [ Google Map (..
[0 [ Google Map (...
[ [ Google Map (#...
[ [ Open Street Map
O B+ ..
OD Bte®s . .

M

X: 87914271373 |Y:-80359.550320

B2 ex2ipro - RIC v4 6884 [Nays2D Flood v5.0 64 bit] - Nindow - [m}
3 cData Grid Me Vd 2 PC (CRF B ondit Simulatio Help S |
S|~ ~ [ QUETEET RS 2| « @O pM_ @l

e : CoSeRliaamt

Geographic Data  »
% Elevation

N mar-m

’ﬂ Obstacle ] r .
Xrain _/* Boundary Condition ? x
7 Bomber
> [P Roughness con... Type: Tnflow
[ B9 Areal fraction th.. Narme Mew Inflowl
[ B Reference Infor... - Setting
D Grid Creating Condi... Dhscherg ths serics” [IER
v Boundary Condition...
D New Inflow1 - She value at inflow
v 7 Grid (131x 101 = 1... .

= Color

[ Grid shape
> [P Node attributes i rrenscerent
> B Cell attributes
> [0 B Boundary Condi...
Measured Values 3 -

Background Images «
Background Images...
[ [ Google Map (...
[ [ Google Map (...
[ [ Google Map (/1.

[0 [) Google Map (..
[ [ Open Street Map
O ExeEE .

0D m4e@R
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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

Type: Inflow

Marne: Mewe Tnflow |
Setting

Discharge time series
Name: Arbitrary name of

Slope value at inflow inflow
Calar: [ ] Slope value at inflow:
0.001

-

Transparent ' 50 %

Line Width:

Show name

Ok Cancel

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

£ Discharge time series ? X

1,000 5

Time Discharge(m3/s)

200 —

GO0 —

400 —

Discharge{m3/s)

200 —

L e e e B
0 200 400 GO0 200 1,000
Time

Expart Clear Cancel

Hidd Remowve
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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
«— v 1 > PC » U1-A (D} > SampleData > N2F.2 v [$] O N2F2meF
EE-  FLLIALS- = m @
.- ~ im h EE R s 1%
B 3D ATIIH [l Holbt 2020/09/29 14:49 TFAR FELAVE 1
¥ F9v0-F = ot 2020/09/29 14:49 FHAR FE1AVE 1
o 7k
F1AVE
Sl
Erer
d 33wy
i Windows (C)
~ U314 03
36 SDXC (E9)
- Transcend (F) v < >
TPALEN): | Q011 | Text files (rcsv ta) v
E<(0) Frvl
Click on [OK].
® Discharge time series ? X
Time Discharge(m * 05 ]
1 0 i} B
2 |50 o 04 -
3100 0 7]
T D2+
4 150 0 - i
m — .
5 200 o E i The time steps of the
& o4 tsunami wave height
I
& 250 o o 1 must be kept at the same
= - . .
7 |300 o g i value, including at the
a-02 4 inflow location.
& 330 Q 1
o 400 0 1
_04 —
10 450 i} T
11 500 i} b
¥l -o8 -
< > |
o] [=lle] 1000 1500 2,000
fidd Remowve Time
Export Clear Cancel
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In the menu bar, click [Grid]-[Attributes Mapping]-[Execute].

fi¢. 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

(5 H S 1 Select Algorithm to Create Grid... Sty @

Grid Creating Condition ’
Object Browser

4: Boundary Condition Setting 3
Al v [ Geographic Data

Create Grid...
A Elevation
) amr-o Attributes Generating v
. .
’ﬁ Obstacle Ll i -
Xrain Edit L.
¥ Bomber T Delete..
> [J 7" Roughness con..
Display Setting... L
[ B Areal fraction th Lol
) I Reference knfor &) Open Bird's-Eye View Window

[™ Grid Creating Condi  Add New Grid
Boundary Condition
[ New Inflow1

= Export.

Import..

v (A B8 Grid (131x 101 = Ty
D Grid shape

> [ B Node attributes
> 7 Cell attributes

> [J I® Boundary Condi...
Measured Values

Background Images

» "7 Background Images...
[ [ Google Map (...
[0 [ Google Map (..
O [ Google Map (..
[0 [ Google Map (#...
[ [ Open Street Map
O0 sxeEx ..
OO BBk .

Inflow rivers are set on the sides.

i 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 ==

CHEES - ~ Qi %Z& % <>+ + QO pB /@l

Object Browser x
A Geographic Data ~ ~

! v
B

Elevation

[ aser-o
Obstacle

Xrain

Bomber
Roughness con...

>0
] B Areal fraction th...
[m}

Reference Infor...

[™ Grid Creating Condi
Boundary Condition...
[T New inflow1
v Grid (131x 101 = 1..
D Grid shape
> [JF% Node attributes
> []B® Cell attributes
B9 Boundary Condi...
Measured Values
7 Background Images

Background Images...
[ [ Google Map (...
[ [ Google Map (...
[0 [ Google Map (/...
[0 [ Google Map (it....
[ [ Open Street Map
OO0 E+eEs .
O [ @158 (%
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The grid node indexes of the inflow location of the sample data is given below:

€] 210

Object Browser
v Geographic Data
il

Elevation
RELS
Obstacle
Xrain

Bomber
Roughness con...
Areal fraction th

O
O
0

Reference Infar...

[ Grid Creating Condi...
v Boundary Condition...

[ New Inflow1
v Grid (131x 101 = 1..
[ Grid shape
> [P Node attributes
> 7" cellatiributes
>

Measured Values
[4] B Background Images

e 7 Background Images...
O [ Google Map (...
[0 [( Google Map (...

[ Google Map (...
[ Google Map (..
[ [ open Street Map
O Exe=k (=

[ 8@ Boundary Condi...

x

O BB (.

v

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

@‘n’"@b.liﬂ.yx

22 > 1 1 @O

Grid node indexes| Discharge
Inflow Note
G, j) data
Inflow 1 (1, 171)~(1, 20) QO1.txt
i¢. exzipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - (m] X

>E @
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Inflow locations cannot
be set at a grid node
other than i=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 Ficod v5.0 64 bit] - [Pre-processing Window] = u} *

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

CREES - ~ Q Il % &% « >+« QQ pE ./ Bhikh

A

B

& Import

Aveal fracti i
r + Import Elevation from web...
[ B Reference

Add »

O [ Grid Creating ¢
~ [7] B9 Boundary Com = Export All Polygens.
= ] New‘”"wa Color Setting...
[ B Grid (131 x 107

[ Grid shape il Delete Selected..
> [P Nodeattril i Delete Al
> [J B9 Cell attributes. B
> O F¥ Boundary Condition
I Measured Values
Background Images
> [ P9 Background Images (In...

[ Axes
v [ Distance Measures

[ stan

<
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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 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 -
Sumner Tamaki (tama1201@hotmail.co.jp) HF9>>LTuES | 'm [z‘ 'an » T

OHEES - ~ @ v Y
Object Browser x ]
K & Geographic Data  ~ | EREEE
A - Elevation | EEHS
I 2 [ sw7-51
%a Obstacle
Xrain
Bomber
v Roughness con...
@ polygont
[I7 Areal fraction th...
[J7 Reference Infor...
[ Grid Creating Condi...
4 Boundary Condition...
O[] New inflowi
v Grid (131x 101 = 1...
[ Grid shape
> (B9 Node attributes

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.

Polygon Group Attribute Bro. 8 X

R 2 4
o lbe Note: When setting
1 RYTA 003 . '
Manning's roughness
coefficient, first you make
a polygon that encloses

all grid nodes. Then, you
make polygons that cover
smaller regions with

7 Edit Reughness condition value ? > additional detail, if
desired. In this way, you

Fleaze input new value in this polveon. can S.e'F roughness
- coefficients, where
Foughneszs condition : |IZI.EIE | necessary.

| (] 4 || Cancel |
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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:

Roughness

Name of polygon Description coefficient Note
Forest Foreste;d 0.030
mountains
LowDensityArea Low bulldlng 0.040 Residential
density area area, etc.
HighDensityArea1 | T80 building ) 50, L il
density area area, etc.
HighDensityArea2 Ditto 0.080
HighDensityArea3 Ditto 0.080
Sea Sea area 0.025
River River 0.025
i ex2ipro - iRIC vd 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - u] X
* File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help -

OHEES -

~ Q Tule

Object Browser
. & v Geographic Data
A O ewion
I & [ polygoni
= O Pointst
Obstacle
Xrain
Bomber

& [ River
F [ Sea

O forest

Reference Infor...

[ Grid shape
S | Node attributes
~ [J B Cell attributes
O obstacle
O %rain
() Bomber

~ (2 B9 Roughness cond...

[ HighDensity...
1 [ HighDensity...
[ HighDensity...
[ LowDensitya...

Areal fraction th..
[ Grid Creating Condit...

> Boundary Condition ...
» Grid (131 x 101 = 13.

& [ Roughnessc...

73

o
X:87381472738  |Y. -80459.685733

YwWZvZy « » t L @O >._".’zd’z":n =1 T
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Note: Manning's roughness
coefficient is
comprehensively set by
considering simulation
models, land use in the basin
and past records. Refer to
page 33 of Flood Simulation
Manual (Draft) and page 89
of The Collection of
Hydraulic Formulae (Japan
Society of Civil Engineers
(FY 1999).



|| 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].

i ex2ipro - iRIC v4 4.0,0,6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - ul b4

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

CHEES - ~Q Inle % &% « » 1+ QO PB Bk - t-

Object Browser
*& - Geographic Data ~
C
r [ Polygont

F=1 O pointst
[ Obstacle
[ 9 Xrain
[ Bomber
v [ Roughness condit.
[ River
B s--
B Add New Polygon..
Ok EditName..

Elevation

O b
[}  IEERS
OO+ = Export.
ﬂ Area Move up
. et Move down
[ Grid Cre,

> [P Boundar il Delete..

Polygon Group Attr B Property..

R 4

Name Value

1 RYI

looes

< >

/7 Edit Elevation value ? *
/7 Select Geographic Data ? X
Pleaze input new value in this polveon,

Please select which geceraphic data to copy this polyeon.

Elevation & Elevation : |—3 |

ok || cancel | | 0K Il 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.

OHEES -

Object Browser

~ @ Ty I Y

5 4 Geographic Data

~ [J B9 Elevation
[ Polygont
O pointst
Obstacle
Xrain
Bomber
> [0 F® Roughness cond..
Areal fraction th...
Reference Infor...
[ Grid Creating Condit...
> Boundary Condition ...
v Grid (131 x 101 = 13.

[ Grid shape
> [ B9 Node attributes
~ B0 Cell attributes.
O obstacle
O ¥rain
O Bomber
[ Roughnessc...
O Areal fractio...
» [OJB Boundary Condit...
Measured Values
Background Images
v Background Images
[0 [ Google Map (...
[0 [ Google Map (#&...

A

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

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

ZZ « >t s QO B BRGNS - T

X:90900.535522

SlEx

Note: Check whether the

roughness coefficients are
properly displayed on the
grid.

¥: -78270.193663
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3. Making a simulation

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

i~ ex2ipro - iRIC vd 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-pracessing Window] = o x

# File Import Geographic Data Grid Measured Values Calculation Condition | Simulation | Calculation Result View Option Help NI
OHEES ~ ~ Q Ul Y2y 2 Pin G| 2 . T
- x W s

& ~ Geographic Data ~ ‘S @ solver Information...

A O dewion

r [ Polygont

= O Pointst
Obstacle
Xrain

= Export solver console log..

Bomber

Roughness condit...
& [ River

[ sea

[ HighDensityA...
™ [ HighDensitya...
[ [} HighDensitya...
[ LowDensityAr...
O forest

Areal fraction tha...

Reference Inform..
[ Grid Creating Conditi..
Boundary Condition ...

Polygon Group Attribute Brow.§ X
R 4
Name Value

1Ry 0025

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

i ex2ipro - iRIC v4 4.0.0.6884 [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 SR
v Y. e * 5
CHEES ~ ~ 8 Ikt W& %% <« >+ L QO B /WL G 1
~
@ | .* Pre-processing Window IE=ERE
A | "o Nays2d_flood solver Version 5.0.0000 Last updated 2014/5/14
! | Copyright(C) by Yasuyuki Shimizu, Hokkaido Univ., Japan
V| 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
o 1 i7 19
inflow(i=1)New Inflowl
time  qg_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
< >

80



4. Visuali

Open the 2D Post-processing window

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

S -

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

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

~ @ [ YXZYZX « > 1 [ Opens Processing Window

f2# Open new 2D Bird's-Eye Post-Processing Window

[ HighDensity...
[ HighDensity...
[ HighDensity...
[} LowDensityA...
O forest

% Areal fraction th...

Grid Creating Condit...

Boundary Condition ...

Grid (131 x 101 = 13..
Grid shape

© Node attributes

Reference Infor...

[ Bomber
[ Roughness ..
O Areal fractio...
[ Boundary Condit...
Measured Values

Open new 3D Post-Pracessing Window

Open new Graph Window
U=:, Open new Scattered Chart Window
Open new Verification Window

Reload
Delete...
Manage simple operation results
Import...
“+ Export..
Export solver console log...

Import Visualizatior/Graph Settings...
Export Visualization/Graph Settings..

i\

- “\‘“w‘
[0 e
¥

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

o file Import Draw Measured Dat

CHE®ES -~

Object Browser

i ex2ipro - iRIC v4 4006884 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1]

a Calculation Condition  Simulation Animation Calculation Result View Option Help
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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)

o Vector

Velocity

Vector of flow velocity (m/s) at the time of

visualization

e 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] -

making a check mark in each box.

A contour map of water depth will open.

7. ex2ipro - iRIC v4 40,06884 [NaysZD Flood 5.0 64 bit] - [Post-pracessing (20): 1)
[ag File Import Draw Measured Data Calculation Condition Simulaion Animation CalculationResult View Option Help

Object Browser
&

L £ B9 Areal fractio.
Za ] B Reference In.
v 10 iRicZone
= [ Grid shape
v [ B scalar
[ DepthiM...
[ Depth
1 Elevation
1[0 Watersur.
Q) velocity .
O[ .c
O velocity...
v E I Amow
[ velocity...
v 19 streamlines
OO Velocityt...
~ B4 B9 Particles (aut...
O velocityt...
v [ B9 Cell attributes
O obstacte..
1) Cbstacte...
] —
C1[) sormber...
& [ abet

U Messursd Values

15|

OH@B@RNG Lol &2 « 2+ L QA B S BEGLEER 0 6 0

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 w4 £0.0.6684 Nays2D Flood uS.0 64 bit] - (Post-pracessing (20): 1]

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

‘Object Browser x
A S towpens.
! &[] forest
r A Areal fractio...
a2 1B Reference In...
v ER iRicZone
[ Grid shape
~ HI scalar
O[] DepthiM...
[ peptn
O[] Elevation
1[0 Watersur.. | Delete..
O [ velocity{..
00 ee B Popeny..
[ [ velocity(...
v @R Amow
1[0 velocity(...
~ R0 streamlines
[ velociy...
~ 1B Partictes aut..
O velocityt...
~ B9 Cell attributes
[ obstace...
[ Obstacle...
[ Bomber ...
[ Bomber..
&[] Label

B Measured Values 7%

Show Attribute Browser

GHEES ~ ~ 8 luic %22 < >+ + QO Pl WEGE=LC O 6 ©

On the [Scalar Setting] window, make the following settings and click on [OK]:
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'zli Scalar Setting (Depth)

Calor Range

Relationship between values and colors
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O setup Manually
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o | R
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@ @
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Value Range
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1 Remove
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Directior:
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Title
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ok || cancel || Ay

The contour map is easier to see now.
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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 40056824 (Nays2D Flood V5.0 64 bit] - [Post-pracessing (20): 1] = o *

Fia File Import Draw Measured Data Calculation Condition Simulation Animation CalculationResult View Option Help =18
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On the [Contour Setting] window, make the following settings and click on [OK]:

F.d Arrows Setting ? X
Basic  Color Length
Value Length Legsnd
Length Arrow Shape Wisibility
[ Auta Arow size O When selected @ Awave O Never RemOVe from [Auto]
Lenatn on sersen fred Tie [ebeninen) \ Standard value: 8.00
i [o.ooe00000 ]
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I-diection Font Setting  MS UL Gothic 11 pt Minimum value to draw:
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O Active Regon Backgroundt Transmrent | v Sa_mphng.
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i B e e i direction): 2
e & Width:
- o o
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00®
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Do not change any
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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.
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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. ex2ipro - IRIC v4 40.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - o
# File Import GeographicDats Grid Measured Values Calculation Condition Simulation Calculation Result  View Option  Help
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~ [ZII8 Giid (131% 101 = 13..

L[ Areal fractio...
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3 - 7 indaw,
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/* Edit Grid Coordinates ? X

Flease input the new coordinates of the selected grid node.

<86, 76) 20694 564375
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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 Aods
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 >

<< Remaove

Selected Data

| OK | | Cancel

|, 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
[I]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.
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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.
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5. Important information

€ 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.

91



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.
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1. Creating the calculation grid

|| 1 Importing geographic data ||

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

i°. Untitled - iRIC w4 4.0.0.6684 [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 -l&x
LOHERES —~ ~ Q el W Z « » ¢ 1 @Q P e T 0, (5 6
Tools B
BE Create/Update Translation Files..
I Roughness condition
[Z] 5 Areal fraction that ...
[Z] B Reference Informati...
[™ Grid Creating Candition
I Boundary Condition Set...
v [P Grid (No Datal
[ B Boundary Candition
I Measured Values
[ Background Images
v [ 1 Background Images (Int..
0D Etess @,
E Axes Elevation
v [ B Distance Measures 000
&) easuret L
000
00d
000
I’ 000
R
i eeee e N

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

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

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

E| + BT (GRERED)

E| + #TEER (English)

H+ B ER (ERIEEE)
v E

E+#ERE (EH) Google Map can also

Daown

be used instead of
Ortho-images but it
requires registration

with Google.

Add... Exit... Delete Restore Default

Input Google Maps AP key Q

Cancel

Select [GSI (English) (Japan only)] and [GSI (Ortho images) (Japan Only)]

94



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

fi?. Untitled - IRIC %4 4.0.0.6684 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - 0 X
# file Import GeographicData Grid Measured Values Calculation Condition Simulation  Calculation Result View Option  Help - %
CORBES -~ ~ Qlt KH X « >+ + QA PE /BLGEL==2 06

T4

Object Browser x
Geographic Data ~

Al
n B Elevation

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

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

KRR EEEE

Elevation
000

| s—1c Il

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

X:-2151453 . 1245472

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

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

i select Coordinate System ? hd

Search: |japen |

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
< >

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

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

l Select Region ? X

Beckaround I i ==

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

7 Select Region ? X

Hizen Torishimals,

EAST CHINA SEA
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[Zoom In] towards ‘Sapporo’

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

© 7 Select Region ? ®
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[Zoom In] towards ‘Chitose’ so that you can spot ‘Lake Utonai

7 Select Region

Chitose R.

E 3 @ Atsuma
E" g « 252
» 3
W
o
Background Ireas. GEL(English] (apsn only) [ 2ot ]| Zeomoue | Maxt || Dancel
Drag the target part and click [Next].
7 select Region ? ®
3
4 To enlarge or
reduce the map,
© Abira. .
click [Zoom In] /
‘ [Zoom Out] at
® Atsuma
2 the bottom of
5 252
3 the screen.
o

1
Sechground Imsge. G51 (English] (Jagan anly) Zeom Dut | Mem Cance!

i Untitled - iRIC w4 4.0.0.5884 [Nays2D Flsod v5.0 64 bit] - [Pre-processing Window]

- o x
Mouse H|nt / File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help -lox
LOHBES -~ ~ Qe W& 2 « > 1 L QA b0 _/-r,,,g,r,,m._@
Ctrl+ Right Click = Pan LR
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[Zoom Level Setting] screen will be displayed.

Specify the zoom level and select the source

7 Zoom Level Setting ? X

Specify the zoom level of data wou want 1o import.
Zoom level: (11 3

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

Sourcs:  USGS elevation tiles (SRTM)] -

D 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 1s set to 11.

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

processing Window] screen.

fi exaipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]
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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 v 4. .0 64 bif] - Window] o X
/ file Impart GeographicData Grid Measwed Values Calculation Condition Simulation  Calculation Result View  Option  Help Sex
OHE®ES ~ ~ Q bt WH %X « » 1 + QA B /BLGLE-LEE 08 T
samm, > % ]
/&_Dh)edlmm X i 3 THOK) | 4
A |v 45 Geagraphic Data 3 — N ~ / o |
1 Elevation I e b S E *ar
B '
A
s [2] B9 Roughness condition I
[ 5 Areal fraction that .. |xpr e
[ B8 Reference Infarmati_. .
LI [ Grid Creating Condition r
> )P Baundary Condition Set...
» [ZB9 Gnd (121 5101 = 12221
Measured Values At O
Background images =T A
Backaround Images (L.
Aes =
Distance Measures E
O stan T
B s
- LS
Py L]
LN a0
4 2158
1)
L ¥ 210
== Ve

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

calculation,

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 1n

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] - [u} X
* File Import Geographic Data | Grid Measured Values Calculation Condition  Simulation Calculation Result  View Option  Help -8 x

GHEES e < > 1 QO PW @Rl Of -
X : Wees oo

R Boundary Condition Setting ,

" Geographic Data

Create Grid...
~ [P Elevation
[ Pointt Attributes Generating >
B9 Obstacie Attributes Mapping , .
I Xrain Edit »
17 Bomber T Delete.. ‘ s
> [P Roughness cond
CIBw Areal fractionth o, Py Setting-- ’

189 Reference Infor| . OPen BirdS Eye View Window
[0 [0 Grid Creating Condi Add New Grid
> [ Boundary Condition
> M Grid (121x 101 = 12
[P Measured Values
[ Background Images
> [ Background Images (Int...
[ Axes
v [ Distance Measures
[ #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

Algorithm: Description

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

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

Create grid by dividing rectangular regio | | #=otion.
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?. exdipro - iRIC v4 4.0.0.6884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - u] X
 File Import GeographicData Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help -
HOHEEE ~ ~ 8 Ikl WL « » 1+ @A PR ARG O 6 1
Objec Browser B 8 N =
Aee Geographic Data 3 : : 'J
! v [Z B9 Elevation ) a i ) ,f:-r‘." '-“ 4 .
N i - SR, -1 ; 4 " - Setting the grid
0 Xrain 51 3
189 Bomber B centerline
> [ I Roughness condition iI
[J B Areal fraction that ... .
[] B Reference Informati.. / | Set the grld
@n et ! centerline from
> [ B9 Grid (121 x 101 = 12221) t
[ 7% Measured Values T e the upper
[[1 = Backaround Images =2 =
> [@ I Background Images (Int... ‘] rgaches Of the
0 toes - . river (upstream)
v [ 7 Distance Measures },4’ .
20 #n - to the sea
\
} (downstream). To
b | finish, press the
* L Enter key or
g double click.
3

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

/ Grid Creation ? x

[nj] (Number of divisions in

the longitudinal direction): 120

[ni] (Number of divisions in

the transverse direction): 100

[W] (Grid width): 10000 m

ne: 120 E dI oF 4167 m Note: In this example, grid cell

n: 100 E dr Im— m intervals di, dj are set at
e s

W- 10000 000 m around 70 and 100 m

‘ respectively.

| (5] 4 || Cancel H Apphy
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Click on [Yes] in the [Confirmation] window.

4 * Confirmation

attributes now?

Yes

@R Do you want to map geographic data to grid
i

Mapping geographic data

Elevation data are
applied to the grid.
No

A grid will be created.

i, ex3ipro - IRIC v4 4006884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

# File Import Geographic Data Grid Measured Values Calculation Condition  Simulation  Calculation Result View Oplion  Help
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Adjusting the

¢ Object Browser x \<’: ! p N
v Geographic Data 1 ] .
ST ol ey calculation
[ pointt s |13 :
B 25 Obstacie ¥ SN v grld
e forr ol q .
19 Rougesscondiion [ It is possible
I Aveal fraction that . |
(11 Reference Informati.. Hy) to move, add
[ Grid Creating Condition E ‘ 3 /
1% Boundary Condition Set... 4 f Oor remove any
v Grid (121 x 101 = 12221) v !
) i shape Ll 4 ) vertexes by
170 Node attributes ~ © g .
18 Cell atibutes b selectlng the
. [Grid
17 Background Images - 1
> Bz(k:mund |mzZesum, N~ Creatlng
0 s / Condition]
v [T Distance Mezsures - \
20w RN ) even after the
N \ ey .
. . grid is
¥ 1)
Ay : ! created.
TS /( i oz
— 3 /,‘/ f i@ X - Hﬁ

X:-53110331154 [Y:-130091.862129
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2. Setting the calculation conditions

Open [Calculation Condition]

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

The [Calculation Condition] window will open.

- [m] X

- ax

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

* File Import GeographicData Grid Measured Values Calculation Condition  Simulation Calculation Result View Option  Help
] c- 1 @APpB/BEGRL-=C 08 -
\ 4 Y .

P i

)
&: v [ Geographic Data \
! ~ [ Elevation
' [ point1
£ [ Obstacle
P Xrain
[ Bomber
[ Roughness condition
[J B Areal fraction that ...
11 Reference Informati...
[) Grid Creating Condition
> O Boundary Condition Set...
v [ Grid (121x 101 = 12227)
[ Grid shape
> [J 7 Node attributes
> [ Cell attributes
> [J " Boundary Condition
[ B Measured Values
[J I Background Images
> [/ I Background Images (Int...
[ Axes
[ Distance Measures

[ stan
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Setting the inflow boundary conditions

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

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

The [Calculation Condition] window will open.

ji’ Calculation Condition

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

Time unit of discharge/water surface file Hour L

Boundary Conditions for F1 nflow
Boundary Conditions far Fnj Outflow

Water surface at downstream Free outflow

i

Constant value (m)

Stage at downstream time series Edit

Rainfall

Rainfall time series(mmsh) Exfit
]| caneer

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

The [Select text file] window will be displayed.

li’_ Rainfall time series(mmy/h)

[Time unit of discharge/water
surface file]: Hour
[Boundary Conditions for
j=1I: 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 [4,:] [} ~
o o o o o o
1 1 Il Il Il |

-
o
I

o
L

T T
400 600

Add

T T
0 200
Remove Time

Import | | BExport

‘ ‘ Clear
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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 > KlUa-L (D) > SampleData > N2F3 v (@] 2 N2F3migs
gE~  FLLWIALY- B m @
mpC ~ & EFEE B T4
B 3D ATYTHE 9 BibiRiver_inflow_dammy.csv 2020/09/12 22:20 Microsoft Excel CS... 1
& Fovo-F @ Chitose_Rainfall.csv 2020/09/12 22:17 Microsoft Excel CS... 1
W 7RIy T
FFIAVE
= EoFe
B
b 23-vwy
4. Windows (C)
~ WUI-4 (D)
S SDXC (E)
w- Transcend (F) ¥ < >
7714 %&(N): | Chitose_Rainfall.csv \/‘ Text files (*.csv *.txt) v
BE(0) Frotll

Click on [OK].

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

Ji”_ Rainfall time series(mm/h) ? X
Time Rainfall(mm/hour} 707:
10 0 ]
> 1 8 60_;
32 8 ]
43 5 §50_; The time steps
Z ‘; ;g E 401 of the tsunami
76 69 E wave height
8 7 30 5309 must be kept at
a8 45 £ the same value,
09 6 o 20 . .
11 10 2 1 including at the
211 0 10] inflow location.
0 J
0 2 4 6 8 10 12
Add Remove Time
Import Export Clear oK | ‘ Cancel
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Setting the initial water surface profile

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

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

Initial water surface
slope of main channel:
0.0001

]| caro

|| 4 Setting the time ||

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

li’ Calculation Condition ? X
Groups
Inflow/Outflow Boundar... Qutput time interval (sec) 360
Initial Water Surface Caloulation time step (sec) Output time
Time

Start tirme of output (sec)
Others

Calculation  time
step (sec): 1

1 interval (sec): 360
|:| mterval (sec)-
[ o

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

Start time of
bomber (sec): 0

Dk | | Cancel
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5 Other settings

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

Finite differential
method of advection

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

Minimum water depth oo . L.
Relaxation coefficient for

A for eddy viscosity coefficient (k/8ukh x A + B) N
water surface calculation:

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

- 3

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

coefficient: 1

B of eddy viscosity
coefficient: 0

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

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

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

i’ 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

OHBE@S -~ ~ Qv Y, szx+->T¢®G)>./IVz./zJ uLLLO T o

Object Browser x
Al oe Geographic Data
-] [ Elevation
[ Point1 X
'ﬁ [ Obstacle

[ Xrain

[ Bomber

[ Roughness condition
[J 1 Areal fraction that ...

[ Reference Informati...
[0 Grid Creating Condition

% Boundary Condition| Add Inflow

[ Grid (121x 101 = 12 Add BoxCulvert
[ Grid shape e

> O Node attributes Add Pump ,{J

> [ Cell attributes 5y

> OJ B Boundary Condi I Delete Selected... - :
.

[JF Measured Values | Delete AlL. ;
[J 7 Background Images > Va
P Background Images (Int...|
[0 Axes
[ Distance Measures
=20l
wamens

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.

fi?. ex3iipro - 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
'OH S'ﬁfﬂ@!_l_ XZYZX""T‘L@e»./-'de:mKLEOGT i
‘& Object Browser - . 4'_\—;,/-{ o

' Geographic Data \ - . ""__,.‘ —/ )
B v &7 devtion e .
fa

« S -/

[ Roughness condition
[ F= Areal fraction that ...
[P Reference Informa
[ Grid Creating Condition |
I Boundary Condition Set...|
[ New Inflow1

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

> [P Node attributes

> CJ P cell attributes

> [ Boundary Condition
5% Measured Values

[J 7 Background Images

' Background Images (Int...
) Axes

[ Distance Measures

TETT

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

| m— o}

FH
1
R
R e e e e R e e
e s Ean na R mamE s

-45404.657803 [Y:-132781.374430

Mouse Hint: Ctrl+Mouse wheel = Zoom IN/Zoom OUT
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Double-click to confirm and the [Boundary condition] screen will be displayed.

iv e RIC v4 4. 4 D F 5.0 64 bit] - [Pre-proce - 0
, _8x|
C Y, . I - = ‘
€] 10) xH%X =2t L QO pB S BLGLERL06 T -
5 K .
o | Object Browser | e C T
Geographic Data /] . FaSe - ’ ;
Elevation ,/(}\ = DI, !
[ pointt T
Obstacle : i =
i sy AL
Xrain 2 8 i 3
Bomb # ition '
omber _/* Boundary Condition ? X £
Roughness condition & : 2
OF " Areal fraction that .. i Type Inflow £ i 3 = H
[ I Reference Informati. Narme: Hew Inflowr -+ " 5 H
[ Grid creating Condition = setting HE HE A b BEET
v Boundary Condition Set...
D New Inflow1 Dischargs time series Edit E
lew Inflow EEIEn :
Grid (121 x 101 = 12221) Slope vale at inflow | 0001 | Bﬂ:‘F
D Grid shape
I Node attributes Goler L 3
[ Cell atiributes Transparent v
- I
] Boundary Condition L Wit b
[ Measured Values [ E
O Background Images HE: H H
Background Images (Int. = EEE
v Distance Measures BHE
i
. o £
£ T
| T
D! R
i B
) e ‘
e T e
1 i |
i W FrT |
1 ISHEE B |
i b i
i H HE
3 T
B e
e HE
TR P A
! T
i i
Fenan B HEa|

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.

1 - [P - o x

_ax

OHEBES ~ ~ QL %&% « > 1+ QAPE /BEHGL-=L 06 T -

o Object Browser . P y
- Geographic Data L ”‘
Elevation IS o
[ point1 s
Obstacle b ’ - .
Xiain i /7 Discharge time sric Name:
Bomber .
X i
Roughness condition i Time Discharge(m3/s) 06 Arbltrary name
[P Areal fraction that . i Type Infiow 1 .
Referencenforma. O e — 0e] of inflow
[) Grid Creating Condition BE  Setting - 1
v Boundary Condition Set... > & 0,1
B Few o Disohargs tims cores | Bt 2 %] Slope value at
~ Grid (121 x 101 = 12221) Slope value at inflow ot .
B 0 .
D) oridstape 2 07 inflow: 0.001
[ Node attributes coer -
[0 Cellattributes ] D Transmrent v R X
[ Boundary Condition U T 1 C||Ck on
[ Measured Values 0.4+
17 sackground Images Ee 1 (Fshow rame 1 [Import]on the
Background I Int. - 06 i
D Aa( ground Images (Int HHEE : oK Cancel ; N 06 [Calculat|0n
xes s _ ’ 0 2 4 6 8 "
Distence Measures ndd Rermave Time Condition]
Inpart Evort Clear oK i
oo ] window
IRHEERN AANIERAIEENETSAN T NN ) ™
e LR

FEFT
BEETEaCTa

HIEH HBEH R
EERRHE
i

e
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Open [¥¥SampleData¥¥N2F 3], select [BibiRIver_Inflow_dummy.csv] and click on

[Open].

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

Ji’ Choose a text file
= N

=iE~ FLWZAIT -

A~

=pC

B3 ATYIHE
¥ Fovo-F
W 7Ty T
FfaAvh
=l v

B 7t

b oz-vwn

% Windows (C)
~ MU3-£4 (D)
56 SDXC (£

wo Transcend (F) ¥

<

=10

BibiRiver_inflow_dammy.csv
Chitose_Rainfall.csv

> PC > MY31-L (D) > SampleData > N2F3

774 4&(N): | BibiRiver_inflow_dammy.csv

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

Click on [OK].

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

o]

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

[
* File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help - | 8)=

(jH@ @ 1 Select Algorithm to Create Grid... i k « > 1 L ®O ’. . '-yzu,zd'spT’_‘/.I"_‘.Q o 6 1 .

Grid Creating Condition

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

- ~J
o ObjectBrowser Boundary Condition Setting ’ : e et
) Geographic Data Create Grid. . s
! Elevation
' D Point1 Atmrbutes Generating
P Obstacle Attributes Mapping
Xrain Edit
Bomber i Delete..
Roughness cond Display Sett
isplay Setting...
O Arsalfra:tlontha o o ; @ [g iew Windi
[0 Reference Inforr pen Birds-Eye View Window
D Grid Creating Condi Add New Grid
v Boundary Condition o o
[ New Inflow1
© Export...
Grid (121 x 101 = Tz
D Grid shape

O Node attributes
I F Cell attiibutes
Boundary Condition
Measured Values
Background Images
Background Images (Int..
[ Axes EET
Distance Measures
An

——

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

. * Attribute Mapping ? X

Geographic Data
Elewation
Dletacle
Xrain
Bomber

Roughness condition

Areal fraction that buildings ocoupmax=0.595)

Boundary Condition Setting

Mesw Thflomwe

Check All (0] 4 Cancel
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7 Setting the roughness

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

i, ex3ipro - iRIC v4 4.0.06884 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]
/Flle Import  Geographic Data Grid Measured Values Calculation Condition Caleul, Result View Option Help B Lk

OH..@DN@LL xHHx <>t L QO b0 /IMQ

" Object Browser x
4: ~ [ Geographic Data
! v [T Elevation
' [ Point1
% [ Obstacle
[ Xrain

" Bomber
> [“]B¥ Roughness congifinn | ="
I Areal fractiont = Import
] Reference Infort © Import Elevation from web...
[ Grid Creating Condi
~ [ Boundary Conditior
[ [ New Inflow1
I Grid (1213 101 = 1,& Color Setting...

M [) Gridshape i Delete Selected..
> [T Node attributes T Delete All.
> I Cell attributes a
s
N,/

= Export All Polygons..

5 [P Boundary Condition
17 Measured Values
17 Background Images
> [ Background Images (Int...
[0 Axes .
v I Distance Measures

IRE:

2
T

iR

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

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

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

[Edit roughness condition value] window.

il exaipro - IRIC 14 4006834 [Nays2D Flood v5.0 64 bi] - [Pre-processing Window]
# Fle Import Geographic Data Grid Measured Values Calculation Condition  Simulation Calculation Result View Gption  Help
= v, e
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[ Point1
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HEEE

<

Roughness condition |~ “==7'~-~ s
O wyLr7-n
[J B Areal fraction that ...
Reference Informati...
[ Grid Creating Condition
~ [4 B» Boundary Condition Set...
[7) New Inflow?
Gnd (121 x 101 = 12221)
[7) Gd shape
> [] B Node atwibutes
I B Cell attributes
» [J B Boundary Condition
Measured Values [ .
Background Images
Background lmages (Int...
[ Axes
Distance Measures
[=IREE

[m]

v M

[SSSnln]

<

4 u} X

e

"-'zﬁ,d'su[if["—‘-mﬂc 6 T
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% aul

~  3EIEIEU
¢ e
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B

=000

- 000
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s
e

x

4 * Edit Roughness condition value

Please input new walue in this polvaon.

X

Foughness condition : |0.08

[ oK

| ‘ Cancel ‘
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Setting Polygon

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

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



3. Making a simulation

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

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

/ File Import Data Grid Values C: ion Condition S ption Help Ll k]

“,ucmnn@n:\(@i\r_,m\j <Y7|« ;P:/ \C}l /-nanuua’?ol T
N\ : X SRR {

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

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

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

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

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

jic. ex3ipro - 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

WOHEB@®S -~ ~ QL %“HYEX <>+ v QA B/ Bai 212 O &

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

-8 x

L:Z ex3.pro - iRIC v4 40.0.6834 [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

LOREB®S ~ ~ Q@ Lk %Z % « » 1 + QA PE ./ BEALELL 06 O

v [ Nays2D Flood v5.0 6... ~
v M Geographic Data
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[ Bomber
~ [4 77 Roughness c...
a0 kuavs..
[ Areal fractio...
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[ Grid shape
> M Scalar
v M Arow
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~ A7 Particles (aut...
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v [ Cell attributes
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[ Bomber-..

[ Measured Values
I Background Images
v [P Background Images ..
O [) Google Map (...
[117) Google Map (... ¥

L, .
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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.

i ex3.pro - RIC v4 4.0.0,6884 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1] - o X

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

COREES ~~ QLix &% « >t + QQ B /IEiQVa‘L’LBO 60 -

(OuectBrowssr %
v [ B9 Roughnessc.. ~ =gEyTEce
00 #uTs7.
B Areal fractio...
[ 7 Reference In...
v [ Bw iRiCZone . g
[l [ Grid shape el
v [ B9 Scalar i
O [) DepthiM...
[0 Depth
[ Elevation
[ [ WaterSur...
O[O Rainmm...
O [ velocity (
OO ec
O velocity(
v B Arow
[ Velocityt...
~ [4] B9 Streamlines
[0 velocity...
v [Z] B Particles (aut...
[ velocity...
v [ B Cell atuibutes
O obstade...
[ Obstadle...
[ Bomber ... o
[ Bomber ... ?
= [ Label
I Measured Values
[ Background Images
v e Images... ¥

E'IA

In the Object Browser, select [Nays2D Flood Grids] - [iRICZone] - [Scalar]. Right click on
[Depth] to select [Property].
The [Scalar Setting] window will open.
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On the [Scalar Setting] window, make the following settings and click on [OK]:
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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.

ic. iRIC Software

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

writers Eiichi SUZUKI (Hokkaido Univ., Japan) Editing
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	While selecting the [Inflow], enclose the sides of “Inflow” locations with polygons.
	In the [Boundary Condition], click on [Discharge time series]
	In the [Calculation Condition], click on [Import]
	In [Choose a text file] click on [qt1.csv] and then [open].
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	Open [New Graph Window].
	[Data Source Setting] screen is displayed.
	Select [Calculation Result] - [Point data] - [New Inflow1], [New Inflow2] and [New Inflow3] - [Add].  
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	In the Object Browser, right-click [Geographic Data]-[Elevation].Click [Import Elevation from web].
	[Select Coordinate System] screen is displayed.
	Search with JGD and select [EPSG:2452:JGD2000/Japan Plane Rectangular CS X].
	[Select Region] screen is displayed. Drag the target part and click [Next].
	When one of the items in the background image of the object browser is checked, the background image is displayed.
	Since the coordinate system is selected, it is set automatically.
	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 wish to delete by dragging and right clicking. (The gray area in the figure below. An area slightly larger than the background image must remain). Delete the unnecessary areas by clicking [Delete selected points].
	On the menu bar, select [Grid] - [Select algorithm to create grid].
	Select [Create grid from polygonal line and width] from the list under the [Select Grid Creating Algorithm] window, and click on [OK].
	Click on several points through which the grid centerline passes and press the Enter key on your keyboard to draw a centerline.
	In the [Grid Creation] window, make the following settings and click on [OK].
	Click on [Yes] in the [Confirmation] window.
	On the menu bar, select [Calculation Condition] - [Setting].
	Click on [Inflow Boundary Condition] from the [Group] list to make the following settings:
	Click on [Stage at downstream time series] to edit.
	Click on [Import] on the [Calculation condition] window.
	Select [\\SampleData\\N2F_2] - [H01.txt] and click on [Open].
	Click on [OK].
	Here, we assume a tsunami whose wave height is 7 m and half-wavelength is 600 sec.
	Click on [Initial Water Surface] from the [Group] list to make the following settings:
	Click on [Time] from the [Group] list to make the following settings:
	Click on [Others] from the [Group] list to make the following settings:
	In the Object Browser, right-click [Boundary Condition Setting] and click [Add Inflow].
	On the [Boundary Condition] window, input "New Inflow 1" to the [Name] box, and select [Edit] for the [Discharge time series] box under [Setting].
	Click on [Import] on the [Calculation Condition] window.
	Open [\\SampleData\\N2F], select [Q01.txt] and click on [Open].
	Click on [OK].
	In the Object Browser, select [Geographic Data] - [Roughness] and right click to select [Add] - [Polygon].
	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.
	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 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].
	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.
	On the menu bar, select [Simulation] - [Run].
	On the menu bar, select [calculation results] - [Open New 2D Post-Processing Window].
	In the Object Browser, select [Nays2D Flood Grids] - [iRICZone] - [Scalar] - [Depth] by making a check mark in each box.
	In the Object Browser, select [Nays2D Flood Grids] - [iRICZone] - [Scalar]. Right click on [Depth] to select [Property].
	On the [Scalar Setting] window, make the following settings and click on [OK]:
	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].
	On the [Contour Setting] window, make the following settings and click on [OK]:
	On the menu bar, select [Animation] - [Reset].
	On the menu bar, select [Animation] - [Start/Stop Animation].
	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].
	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].
	The grid node indices from an arbitrary location that were identified before are input to the [I] 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].
	Click on [CSV Export].
	Set the [CSV Export] window as below, and click on [OK].
	Click on [OK].
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	In the Object Browser, click [Option]-[Preferences]
	In [Preferences] scroll to [Background Images (Internet)]
	Select [GSI (English) (Japan only)] and [GSI (Ortho images) (Japan Only)]
	In the Object Browser, right-click [Geographic Data]-[Elevation].Click [Import elevation from web].
	[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].
	Select [GSI (English)(Japan Only)] in Background Images[Zoom In] towards ‘Japan’
	[Zoom In] towards ‘Japan’ so that you can spot ‘Sapporo’
	[Zoom In] towards ‘Sapporo’Try to Spot ‘Chitose’ and [Zoom In] towards ‘Chitose’
	[Zoom In] towards ‘Chitose’ so that you can spot ‘Lake Utonai’
	Drag the target part and click [Next].
	 /
	Mouse Hint:                Ctrl+ Right Click = Pan
	Specify the zoom level and select the source
	Reading is successful if the shape of the watershed to be calculated is displayed on [Pre-processing Window] screen.
	When one of the items in the background image of the object browser is checked, the background image is displayed.
	Since the coordinate system is selected, it is set automatically
	On the menu bar, select [Grid] - [Select algorithm to create grid].
	Select [Create grid from polygonal line and width] from the list under the [Select Grid Creating Algorithm] window, and click on [OK].
	Click on several points through which the grid centerline passes and press the Enter key on your keyboard to draw a centerline.
	In the [Grid Creation] window, make the following settings and click on [OK].
	Click on [Yes] in the [Confirmation] window.
	A grid will be created.
	On the menu bar, select [Calculation Condition] - [Setting].
	Click on [Inflow Boundary Condition] from the [Group] list to make the following settings:
	Click on [Stage at downstream time series] to edit.
	Click on [Import] on the [Calculation condition] window.
	Select [\\SampleData\\N2F_3] - [Chitose_Rainfall.csv] and click on [Open].
	Click on [OK].
	Here, we assume a tsunami whose wave height is 7 m and half-wavelength is 600 sec.
	Click on [Initial Water Surface] from the [Group] list to make the following settings:
	Click on [Time] from the [Group] list to make the following settings:
	Click on [Others] from the [Group] list to make the following settings:
	In the Object Browser, right-click [Boundary Condition Setting] and click [Add Inflow].
	On the [Boundary Condition] window, input "Inflow 1" to the [Name] box, and select [Edit] for the [Discharge time series] box under [Setting].
	Open [\\SampleData\\N2F_3], select [BibiRIver_Inflow_dummy.csv] and click on [Open].
	Click on [OK].
	In the Object Browser, select [Geographic Data] - [Roughness] and right click to select [Add] - [Polygon].
	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.
	On the menu bar, click    symbol to run the simulation
	On the menu bar, click [Open New 2D Post-Processing Window] icon
	In the Object Browser, select [Nays2D Flood Grids] - [iRICZone] - [Scalar] - [Depth] by making a check mark in each box.
	In the Object Browser, select [Nays2D Flood Grids] - [iRICZone] - [Scalar]. Right click on [Depth] to select [Property].
	On the [Scalar Setting] window, make the following settings and click on [OK]:
	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].
	On the [Contour Setting] window, make the following settings and click on [OK]:
	On the menu bar, Click [restart]
	On the menu bar, Click [    ]

