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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/downloads

Software: iRIC version3.0 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 calculation using Digital Elevation Model (DEM) data or the
like.

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

Making simulations
Run Nays2D Flood for the simulation.

Visualizing the calculation results

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



2.Launching Nays2D Flood

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

When launching iRIC, the [iRIC Start Page] window will open.

Click on [New Project] in the [iRIC Start Page] window.

Ji iRIC Start Page

| Start Simulation Project |

iRIC
Welcome to iRICH
iRIG can simulate rivers from Colorado River to the Mile.

Support

|_' Create MNew Project...| |I' 'Opren Project Fle...

Recent Sohers: Recent Projects:

» Nays2D Flood v5 .0 64 bit
Copyright Yazuyuki Shimizu

» Nays2DH 1.0 64bit
Copyright Yazuyuki SHIMIZL and Hirozhi TAKEE:

> SRM
Copyright Makoto Makatzugawa, Japan Weather £

¥ exx
Ci¥llzers¥anee ¥ Dezk top¥e:x: ipro

¥ exx
Ci¥llzers¥ange ¥ Desk top¥e: ipro

> ex

Ci¥llzers¥ange ¥ Desktop¥ex.ipro

¥ ex

Ci¥lzers¥aneel¥Deskiop¥exipro

The [Select Solver] window will open.

Select [Nays2D Flood v5.0] in the [Select Solver] window,

i Select Solver

When you create a new project, you have to select the solver to use for caloulstion. Please select a solver, and press 0K button,

CERIMDv1.1

Elime

FaSTMECH

Mflow_02 iric ver3 64 bit
Nays1Dp v.1.0.5 64bit v3
Nays2D Flood v5.0 64 bit
Nays2DH 1.0 64bit
NaysCUBE v.3.30.4 64bit v3
NaysEddy v.1.0 x64

SRM

Basic Information

Name  Mays2D Flood ¥5.0 B4 bit
Version  5.0.1507

Copyright Yasuyuki Shimizu
Release  2017/06/21

Homepage hitp./fi-ricorg

Description Licenze

and click on [OK].

the Nays2D Solver developed by Professor Yasuyuki Shimizu of Hokkaido University for flood flow analysis

develaping countries

Mays 2D Flood is & flood flow analysis solver that relies on unsteady 2-dimensional plane flow simulation using boundary—
fitted coordinates as the general curvilinear coordinstes. This salver adupts the 2-dimensional plane flom simulation of

The salver easily enables the ser to set the inflaw conditions of an arbitrary number of inflow rivers that snter from the
upstream end ar sides of & river. It has been applied o the flacd flow analyss of small/mid-scale rivers. Because the
solver does nat require river channel data, it f¢ also used for the flaod pracess analysis af primitive rivers and rivers in

Gancel



A window with the title bar "Untitled-iRIC 3.0 [Nays2D Flood v5.0]" will appear.

Jic. Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] — O *

® Fle Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  Yiew  Option  Help - @ x

Eh@ds DM a L xS xestd AU T pE fTEEsRLEL 2 0

4+ + K

Object Browser x .

~ [ ) Geographic Data =3
2 Elevation L

(2 Obstacle

2 Xrain

(3 Bomber

(2 Roughness condition

(2 Areal fraction that buildings
Grid Creating Condition

I Boundary Condition Setting

I2) Grid [No Data]

12 Measured Values

I2) Background Images

122 Background Images (Internet)
[0 1) Google Map (3538

1 ) Google Map (EEEE)

O D) Google Map (M FUsF)

) Google Map (37

[) Open Street Map

0 Bing MZER
[B]
Ax

Bing (EEEE)
s
Distance Measures

[ Measure1 v IC:’| ﬁ

[x: -1.7363572120666503906 [ ¥: -0.51140048775482177734

[Hpooooo

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/downloads
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
Ex01 Examples of flood calculation for an Nays2D Flood 5.0
actual river section
Ex02 Examples of tsunami runup analysis Nays2D Flood 5.0
using SRTM data



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].

i Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] — a x
 Eile | Import Geographic Data  Grid Measured Values  Calculation Condition  Simulation  Calculation Result  ¥iew Option  Help - @ x
5 e B mE s E L o ©
- Geographic Data (from wek) » Obstacle...

Object B Hydraulic Data ' Xrain... 3
v B Grid... Bomber..

Calculation Condition... Roughness condition...
Calculation Result... Areal fraction that buildings occupy(max=0.95)...
Measured Values...

Background Image...

Google Map Background Image...
Visualization/Graph Settings.
BOUNaTy CONATo ety
Grid [No Data]
Measured Values
Background Images
Background Images (Internet)
[) Google Map (i&38)
Google Map (EESE)
Google Map (/4 7Y F)
Google Map (#17)
Open Street Map
Bing (AZEX)
Bing (:EREHEE])
s

RRREEE

RpoO000000oooo

o

<

roooooo

<
K&
o

istance Measures

R [

X: -1.7649157047271728516 | ¥: 1.3113616704040795898
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Open [¥¥SampleData¥¥N2F], select [N2F.tpo] and click on [Open].

lic. Select file to import
< A ||« TAIMT > SampleData > N2F v o | Nerors o
EE v FLLIANY- = - M @O

& OneDrive

N EnE ki
Fuu0-F
; MNzF NzF
qt2 qt3

B FAT T Nere i
B s

& E7Fy

B 7

d 33-yu7

i Windows |

= RECOVERY

A s on Y

I A (N): |N2Ftpo ~ | All importable files (*.riv *.tpo * ~

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.

/7 Filtering Setting ? >

If wou want to filter the dataset, specify value more than 1.

Filter: DI
Garce

12



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

simulating, the data have been successfully imported.

i’ Untitled - iRIC 2.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - o X

£ Ele Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Caleulation Result  View Option  Help -2 x
Pdaes o N [ % F X am gt $QAQ e+t I pE /BEEBELER SO
+ ¥ XI[B% %R AL

Object Browser x 5
~ 4 23 Geographic Data -

v [ 3 Elevation =

O Points1

() Obstacle

D Xrain

[ Bomber

Roughness condition

(2 Areal fraction that buildings ...
[) Grid Creating Conditien

IZ) Boundary Condition Setting

I Grid [No Data]

15D Measured Values

122 Background Images

~ [Z] 23 Background Images (Internet)

O O Google Map (i&28)
O O Google Map (EESH)
[0 O Google Map (7Y F)

) Google Map (47

[ Open Street Map

L) Bing (HZFE)

B

Ax

Bing (EEEHE)

es

<
[N
Hoocoood

Distance Measures
) Measuret

i

[%: 7158.6259765625 | V: -30614.626953125
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Importing a background image

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

i Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

£ Eile Import | Geographic Data  Grid  Measured Values  Calculation Condition

(=" Geographic Data [ SAE I S BICRCRELE SN 4
4+ 4 Geographic Data (fromweb) ~ *
Cbjast B Hydraulic Data »
v [ Grid...
v E Calculation Condition...

Calculation Result...

Measured Values..

Background Image...

Google Map Background Image...

Visualization/Graph Settings...
AT CrEaTg COnTton

Boundary Condition Setting
Grid [No Data]

Measured Values
Background Images

KRIRIRRE

poooOoooOooppoopopmmaam

Background Images (Internet)
) Google Map (:588)

[ Google Map (EEEE)
) Google Map (1 FUwF)
[ Google Map (#:7)

[} Open Street Map

0 Bing HIZEE)
[ Bing (EEEHE)
Axes v
v Distance Measures
[ Measure1 Lﬁ(

Simulation  Calculation Result

View Option
PE // BESELIEL &0

- [m} X

Help _lalx

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

ii. Open Image file

4+ <« FAObwT 5 SampleData » N2F v &

EE - FLLTAILS-

& OneDrive

I pC
B 0ATIT
¥ Fun-F
B FAIbyT
FFaivk
EoFv
= Nsps
D z-swy
i Windows [

== RECOVERY

NzF

L T

&
=y
ﬂﬁ
X: 7753.98583984375 IY -29741.080078125
P4
NaFigsE P
E- m @

I &N [N2F

v| ‘AH images(*.jpg *.jpeg *.png .t V|

=]}

| [ #even |
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Background image

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



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

elevation data.

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

/

i~ Untitled - iRIC 3.0.0.6210 [Nays2D Flood vS.0 64 bit] - [Pre-processing Window] 7 [m] x
£ File Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  Wiew  Option  Help =
EHARS DA [ %S X eed § A et I PEEMESEY L 4
+ ¥+ X =
Object Browser x
~ [ 2 Geographic Data
¥ [ 2 Elevation
O O Points1
122 Obstacle
12 Xrain
1 &) Bomber
153 Roughness condition
12 Areal fraction that buildings ...
[} Grid Creating Condition
123 Boundary Condition Setting
122 Grid [No Data]
12 Measured Values

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

<
RI&

Background Images
[ NzEjpg

Background Images (Intemet)
) Google Map (3538)

[ Google Map (EEEE)
) Google Map (MTY9R)
) Google Map (37

[) Open Street Map

O Bing (AZER)

[ Bing (&REHE)

Axes

<
&

gooooooooopao

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

(S]]

<

Distance Measures
) Measuret

[X:9a11.2255850375 [V -33360.27734375

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

i Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] = o x

& Eile Import GeographicDsta Grid Measured Values  Calculation Condition  Simulation  Calculation Result  Miew  QOption  Help _ax
ELd@te D0 Q X xFx «ntd QQ el pl /fahsb-iro a0
+ + X =

Object Browser %

~ [ 3 Geographic Data

v [ 2 Elevation
M O Pointst

12 Obstacle

12 Xrain

£ Bomber

[ [ Roughness condition

IE) Areal fraction that buildings ..

() Grid Creating Condition

Boundary Condition Setting

Grid [No Data]

Measured Values

Background Images

O naEjpg

Background Images (Internet)

) Google Map (3588)

) Google Map (FEEE)

) Google Map (/4 FUw )

) Google Map (#:5)

[ Open Street Map

O Bing BAEER)

[ Bing (EREmE)

Aes
Distance Measures

[ Measure1

<

<
B HEREKA

FpocOooooooopRoooo

<

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

Fix the background image with [fix position].

i Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - ] *
# File Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  Miew Option  Help - 8=
EL@®e DAL %Xk et d QA ot I pE @GR EC 60
+ + X 1
Object Browser %
~ [ ) Geographic Data ~
~ [ 3 Elevation
O O Points1
1 2 Obstacle
M D Xrain
() Bomber
(23 Roughness condition
[ ) Areal fraction that buildi...
() Grid Creating Condition
Boundary Condition Setting
Grid (64 % 31 = 1984)
[ Grid shape
3 Node attributes
D Cell attributes
[ Boundary Condition
Measured Values
Background Images
3 Nafjpg
Background Images (Internet)
[ Google Map (3538
[ Google Map (FEEE)
[ Google Map (AT U5 F)
[ Google Map (#:7)
D
0
[B]

v v RO

<
K&

<
&l
OooDoOooooRpoorROO0O00DO

Open Street Map
Bing (AZEE)
Bing (EREHEE) v

X: 9312.518359375 [¥: -26436.232421875

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 desienation
(®) Specify bottam-left vertex position, zcale, and rotate anele

() Specify bottam-left and bottom-right vertex positions

Bottom-left vertex Bottom-right wertex
%o 100157000 (3| % 295271411 2
' | -36823.9000 E“ ' -36776.5991 =

Scale: @ | 222734 % |
Rotate Anele: @) | 01389 |

I Ik || Cancel || Apply

16



2 Selecting an algorithm for creating a grid

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

The [Select Grid Creating Algorithm] window will open.

i, Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [m] X
£ Fle Import Geographic Data | Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Option  Help e
Phese 6 EReihneceeein IR S ¢+ 2 I P E S EESBELE L 6 6
R Grid Creating Condition v
Object Browser Boundary Cendition Setting 3

 B1O Geopaticbma | CreeteGid
v & D Hevation Agtributes Generating v o
& [ Paints1
1 & Obstacle Attributes Mapping v
B 5 Xrain - R
[ £ Bomber -

= & Roughness condition | 70 Delete-
[ © Areal fraction that buil;
[} Grid Creating Condition ) .
Boundary Condition Settin @ Open Bird's-Eye View Window
Grid [No Data]

Measured Values

Background Images *

Display Setting... v

Add New Grid

<

Import...
O Nakipg % Evport..
Background Images (Interne——
[ Google Map (:£35)
) Google Map (EEEE)
[ Google Map (A1 TU5F)
[ Google Map (#7)

[) Open Strest Map

0 sing MZER)

[ sing (&EEHE)

Axes

Distance Measures

[ Measuret

8 HEEEA

<

HE
Jpoooooooopropoow

<

[x: 10852.9287109375 [ Y: -20726.35546875

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
Alzorithm: Description:
Create grid from polygonal line and width First, pleaze define polygonal line, by mouse—clicking. The
. . palyeonal line iz uzed az the center line of the erid. Then, vou
Creategr!d frum. r!vx.ar survey data X define the width, division number of erid in I direction and J
Create grid by dividing rectangular region direction.

Create grid by dividing rectangular region (Longitud
Create compound channel grid

Create grid shape solving Poisson equation
Multifunction Grid Genarator

Simple Grid Generator

0K I | Cancel

17



|| 3 Creating a grid ||

Right-click on several points through which the grid centerline passes, and press the
“Enter” key.

fi?. Untitled - iRIC 2.0.0.6210 [Nays2D Flood v5.0 64 bif] - [Pre-processing Window] - O X

£ Ele Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Option  Help -Ex
PHAMS A [ %K st $AQ (et I P EEELEL 28
T K A A
Object Browser x
v [ 23 Geographic Data ~

~ [ D Eevatien

& O Pointst
4 &3 Obstacle
M 5 Xrain
[ &) Bomber
[ ©3 Roughness condition
[ £ Areal fraction that buildi...
[) Grid Creating Condition
(2 Boundary Condition Setting
12 Grid (B4x 31 = 1984)
[ ) Grid shape
[J £ Node atiributes
[ ©3 Cell attributes
]
]

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.

|
]
v M
b
b
(£ Boundary Condition
(53 Measured Values
(2 Background Images
O NzFjpg
(2 Background Images (Intemet)
O O Google Map (3&88)
O O Google Map (FEEE)
O O Geogle Map (N TY9E)
O O Geogle Map (37)
O O Open Street Map
O 0D sing (HEEE)
O O sing (&EE0E) v

[x: 9247138671875 [¥: -26830.015625

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

1 dr |2”-518 i direction : 6000 m
0l dy [a .
h- GO00.000 m

I [0]4 || Cancel || Apply
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Click on [Yes] in the [Confirmation] window.

b

I ® Confirmation

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

Elevation data are
applied to the grid.

A grid will be created.

i Untitled - iRIC 2.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] — a X
" Fle Import Geographic Data Grid [Measured Values  Calculation Condition  Simulation  Calculation Result  View Option  Help _ & x

ERH@&s 0™ [ “xFX «et d Q8 ot pE /EaBEaekyrr o8
¥ K A A

Object Browser

~ [ I3 Geographic Data "

(2 Bomber
122 Roughness condition
12 Areal fraction that buildi...
[ Grid Creating Condition
I3 Boundary Condition Setting
12 Grid (64 x 31 = 1984)
[) Grid shape
» [ 2 Node attributes
» 02 Cell attributes
12 Boundary Condition

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

o
3
3
i
g

Background Images
[ N2kjpg

Background Images (Internet)
[ Google Map ()

) Google Map (EEEE)

() Goegle Map (/\ 72 )

) Google Map (37

() Open Street Map

0 8ing (HEESR)

) Bing (s#PasE) v

ooooooopae

[x: sze0.0t66015625  [V: -32900.86328125
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2. Setting the calculation conditions

8 Open "Calculation Conditions"

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

The [Calculation Conditions] window will open.

ji?. 2ipro - iRIC 2.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - o x
7 Ele Import Geographic Dats Grid Messured Values | Calculation Condition  Simulation Calculation Result View Option Help _lE =

B a®e O™ e M %3 3 «[[iSting Pt T PE FERBSREEL 6 8
I S

€ Import..

Object Browser x
~ [ ) Geographic Data ~
v [ D Elevation
& O Pointst
2 2 Obstacle
[ 2 Xrain
[ 5 Bomber
[ £ Roughness condition
[ £ Areal fraction that buildi...
[1) Grid Creating Condition
Boundary Condition Setting
Grid (B4 x 31 = 1984)
) Grid shape
[ Node attributes
[ Cell attributes
(£ Boundary Condition
Measured Values
Background Images
O N2fjpg
Background Images (Interet)
) Google Map (:&38)
[) Google Map (BEFE)
[ Google Map (AFU9K)
0 Google Map (45
[ Open Street Map e .| .
0 8ing MZSH) B v 20F -
[ sing (#EE8E) v

~

]
%]
%]

<
B [A
Ooo0000opRUpraO0o0opw

[%:15326412100375 [ V: -20196.11328125
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Setting the inflow boundary conditions

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

settings:

Time unit of
X discharge/water surface
elevation files: Second

li” Calculation Condition

Groups
Inflow/Cutflow Boun... Time unit of discharee/water surface file Second ¥ Boundary Conditions for
Initial Water Surface Boundary Conditions for j=1 Tflow v =1 Inflow
Time
Others Boundary Conditions for J=n) Outflom Boundary Condition for

Water surface at downstream Free outflow j:nj: Outflow

Gonstant value (m) Water surface at

Stage at downstream time series Edit downstream: Free Outflow
Retied] without 1 Rainfall: without
Rainfall time series(mm/h) Edit

.
=

Note : Inflow conditions are
decided at [6.Setting the
inflow river conditions]

Use constant value or read
from file when the stage at
Save and Close| | Cancel | downstream is effected by
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:

I?_ Calculation Condition

Groups
Inflow/Cutflow Boun..,
Initial Water Surface
Time
Others

Ihitial water surface Depth =10 v

Initial water surface zlope of main channel 0.001

Igave and Olosel | Gancel

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:

i Calculation Condition ? X
Groups
Inflow/Outflow Boundary Cond.., | Qutput time interval (sec)
Initial Water Surface Caleulation time step {sec)
Time
Others Start time of output (zec) l:l Output time interval (se0):
Start time of bomber (zec) l:l 600

Calculation time step (sec):
0.2

Start time of output (sec): 0

Start time of bomber (sec): 0

Iﬁave and Olosel | Cancel
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12 Other settings

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

Finite difference method

. _ of advection terms:
li”. Calculation Condition ? x .
upwind scheme
Groups
Inflow/Outflow Boun... Finite differential method of advection terms Maximum number Of
Initial Water Surface Maxi b aff B i o 1 ki . .
— laximum number of iterations of water surface caloulation 5| iterations Of water
Others Relaxation coetficient for water surface caloulation surface Calculation' 10
Minimum water depth
(it ety ity encfizn (/e (> B I Relaxation coefficient for
E for eddy viscosity coefficient (k/Bu*h x & + B) l:l water Surface Calculation:
Number of threads for paralle computation (Only multi core PG) 0.8
Thundation of buildings
Mode| parameter for flow resistance by buildings Mlnlmum water depth
How to calculate gamma Egam_x=gamy= I=sqrtl 1-gam v} 'i 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.

i Untitled - iRIC 3.0.06210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - o X
# Fle Import Geographic Data Grid Measured Values  Calculation Condiion  Simulation  Calculation Result  View  Opfion  Help - &%
PEaas N a M 5% «ewt § QAQ ¢ 3 pPE fEBEME-EL 6 0

+ + K 44
Object Browser x

v | 3 Geographic Data A

v [ D Elevation

O Points1
2 Obstacle
2 Xrain
1) Bomber
[£2 Roughness condition
[ Areal fraction that buildi...
() Grid Creating Condition
Boundary Condition Setting
Grid (84 31 = 1984)
() Grid shape
[ Node attributes
[ Cell attributes
2 Boundary Condition
WMeasured Values
Background Images
D NzEjpg
Background Images (Internet)
) Google Map ()
) Google Map (HETE)
[ Google Map (/A TUF)
) Geegle Map (#:7%)
[) Open Street Map
D sing wzE=)
1) Bing (EEE) ©

g ~~ KEE

<
]
OO000000pRpDyOOrp D

X: 9280.0166015625 | Y: -32900.86328125

In this river section, two
rivers (including
agricultural canals) flow
across the red line and
one river flows across the
blue line, as indicated by
the red arrows.

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

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

i 2ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-pracessing Window]
_B File Import Geographic Data Grid Measured Values Calculation Condition  Simulation  Calculation Result  View  Option  He
Ehees 0 i % F 25 wm d § QA (42«1 1 PP 2 @%b
+ ¥+ X
Object Browmser
~ [ Geographic Data
~ 123 Elevation
) Pointst
2 Obstacle
15D Xrain
122 Bomber
I3 Roughness condition
(5 Areal fraction that buildi...

x

>

Grid (¢ Add Inflow

0 6r Add BoxCulvert
Add Gate

[} BE Add Pump

Background Images

) N2Fjpg

Background Images (Internet)

] Google Map (3278)

[ Google Map (EEEE)

) Google Map (/\1 7y F)

) Google Map (17

[} Open Street Map

0 Bing (AZZE)

0 Bing (&R v

X: 9300.6123046875 I\’: -3
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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.

s

+ + X

Object Browser

~ [ 3 Geographic Data
v [ £ Hevation
[ [ Paints1
3 Obstacle
[ Xrain
3 Bomber
(3 Roughness condition

[ [ Grid Creating Condition
(£ Boundary Condition Setting
) New Inflow

[ Grid (64 x 31 = 1984)

[ Grid shape

[ £ MNodeattributes

[ D Cell attributes

> I Boundary Condition
[ Measured Values

(= Background Images

[ NzEjpg

~ [7] 3 Background Images (Internet)
O ) Geogle Map (:38)

O [ Geogle Map (EEFE)
O O Google Map (i T3

(3 Areal fraction that buildi...

oo
oo
[m]

Google Map (#7)
Open Street Map
Bing (HEF =)

EHARmS DM E M (%55 wmh § A et

# Boundary Condition

Type  Inflow

Mew Inflow

Mame:
Setting

Dizcharee time series Edit

Slope value atinflow | 0001 ]

Transparent '

Line Width

Show name

Galor:

Cancel

PE iEMESEL Lo 6

— [m] X

-8 %

[X: 24574.02734375

/7 Boundary Condition ?

Tvpe: Trf Iy

Mame:

Mewve Tnflow 1|

Setting

Dizcharege time series

Slope walue at inflaw |

Colar:

Tranzparent

Edit

0.001 |

U=

Line Width:

Show name

Cancel
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Name: arbitrary name, we use New
Inflow 1

Slope value at inflow: 0.001



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

/7 Boundary Condition ? ot

Tvpe: Inflow

Marme: Me Tnf low 1] |
Setting

Discharee time series

Slope value at inflow |

0.001 |

Calar:

Tranzparent

Line Width:

Show name

Cance|

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

~ . . .
£ Discharge time series

Time

Discharge(m3/s) 100 =
200 —
. i
1] .

—
0500 H
E i

i
) i
E i
0 400 o
N i

]
200 —
0 —

#fidd Femowve
Export Clear

0

? x

B I B B S e

200 400 G600 800 1,000
Time

Gorcel
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In [Choose a text file] click on [qt1.csv] and then [open].

Open the discharge data.

Jic. Choose a text file x

« v 4 « TATbyT » SampleData » N2F v ®

=2~ FLLUOALS- =E- @ @

& OneDrive ' '
=
B DATY a a a
atl q

¥ Fovn-f " .
W 7RIy F

@ FFAvE

& EoFr

g o5

b 13-y

s Windows (

= RECOVERY

& sinon Y

e &N (gt v| Text files (*.csv *.ixt) ~

Click on [OK].

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

" Calculation Condition

Jischarge(m3; *

0 50 =

Correspondence of the
inflow river and the
discharge data are as
follows;

600 50

[ye]
{4y
=]

1200 0

P2
=
=

1800 4.6

2400 23.1 Inflow1: qtl.csv

-t
[ap]
=

3000 32.3 Inflow2: qt2.csv

Discharge(m3/s)

=8
=
=

3600 36.9 Inflow3: qt3.csv

[ap]
(=]

4200 41,5408 .
Note: The time step of the

discharge files need to be

L PRSP sl el s S set the same.
0 5,0000,0005,0020.0085.0080,000

| Time
[ Import ]’ Cilear ] ¢ QF S Cancel

4800 60.0033

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

it 2ipro - iRIC 2.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - ]

/7 Ele Import Geographic Data  Grid  Measured Values

Edasas MG

Calculation Condition
Ql+rre $ T

Simulation  Calculation Result

rE 7

View Option Help

Select Algorithm to Create Grid...

+ + K Grid Creating Condition v
Object Bromser Boundary Condition Setting 3
1) Geographic Data LCreate Grid...
ributes Generatin
% Eev:tlur: , P . N
gints
2 Obstacle Attributes Mapping 3
2 ¥rain Edit R
(53 Bomber o
(2 Roughness condition DeEs
15 Areal fraction that buil Display Setting... 5
[} Grid Creating Cendition
& Open Bird's-Eye View Window

I Boundary Condition Settin
) New Inflow1

) New Inflowz

) New Inflow3 *
122 Grid (84 31 = 1984)

[ Grid shape

[] 2 Node attributes

[ C Cell attributes

123 Boundary Condition
12 Measured Values

12 Background Images

[ MzFjpg

I Background Images (Internet)
O O Google Map (i&58)

O ) Google Map (EEEE)
O O Google Map (M UK
O [ Goegle Map (37 v

Add Mew Grid

Import...
Export...

>

*x

-8

BB iR o @

X: 20152.62890625

[¥: -26517.50390825

Inflow rivers are set on the sides.

Ji. 2ipro - iRIC 3.0.0.6210 [Mays2D Flood v5.0 64 bit] - [Pre-processing Window] — a x

/" Ele Import Geographic Data Grid Measured Values  Calculation Condition -8

EhHades D™ B %X et §QQ 43¢t
+ + X
Object Bromser
I Geographic Data
v [ Elevation
OO Pointst
12D Obstacle
12 Xrain
12 Bomber
I3 Roughness condition
15 Areal fraction that buildi...
[ Grid Creating Condition
I Boundary Condition Setting
L1 New Inflow1
[ New Inflow2
[ New Inflows
15D Grid (64 x 31 = 1984)
[ Grid shape
[ ) MNode attributes
[ 5 Cell attributes
12 Boundary Condition
12 Measured Values
12 Background Images
[ NzEjpg
[0 Background Images (Intemet)
[ [ Google Map (%)
[ ) Google Map (FEFE)
[0 ) Google Map (A7)
O [ Geogle Map (#7)

Simulation  Calculation Result

PE 7

View Option

BaBiilh| o 0

Help

[x: 17201.029296875

[¥:-31071.126953125
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14 Setting roughness condition

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

fi”. 2ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] = [m] X

# Ele Import Geographic Data Grid Messured Values Calculation Condition  Simulation  Calculation Result  View Qption  Help NEE
EH@aSn0a N %X ant § QAQ et pE fEEsEHL R 6 8
+ + X

Object Erawser x
v [ 2 Geographic Data A

~ [ 2 Elevation

[0 O Points1

B4 £ Obstacle

M 3 Xrain

[ 3 Bomber

[ £ Roughness condition

1 & Areal fraction that buildi...
E [) Grid Creating Conditien
]

&
®

~ [ 2 Boundary Condition Setting
M O New Inflow1
O New Inflowz
M ) New Inflow3
v [ ) Grid (64 x 31 = 1984)
1 [ Grid shape
> [0 2 Node attributes
~ [ 2 Cell attributes
O O Obstacle
OO Xain
[0 1) Bomber
[ [ Roughness condition
[0 [ Areal fraction that bu... T & A
> 1 & Boundary Condition : : -
(ED Messured Values g 1
~ [ 2 Background Images
%}

O Nafjpg v

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

ji¢. 2ipro - iRIC 2.0.0.6210 [Mays2D Flocd v5.0 64 bit] - [Pre-processing Window] = [m] X

£ Ele Import GeographicData Grid Messured Values  Calculation Condition  Simulation  Calculation Result View Option  Help BNEE
EHARS O G LMK %X et s QQ et I pE 7@aEEBY L0 6 0
¥ K
Object Bromser x
~ [ 2D Geographic Data "
v [ 2 Hevation
O O points1

[ & Obstacle

™ 2 Xrain

12 Bomber

5
=

<
K&

Bou

Oy
0
0
G

q
A
N % ExportAll Polygons...
A

2
v

Delete All..

<
K
EONODRRRNDD

ﬁ Color Setting...

4 Set Up Scalarbar...
) Obstacle
[ Xrain
[ Bomber
[ Roughness condition
) Areal fraction that bu...

< v

[B]
(=]
(]
]
]
O
5]
a
(=}

[ 2 Boundary Condition

12 Measured Values

153 Background Images

[ Nafjpg v

v

[: 10215 515625 [v: -34044 5046875
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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.

5 [m]

E Img =2 hic G Me
L& DA
++ X ALK A .
e x Note: Set Manning's

o ition  Si Calcu R
%A omt § AR e I PpE S

Option  Help - 8 %

P NI Roughness condition:0.03

& .
R @ m roughness coefficient by
10 pois taking comprehensive
B & xein consideration of

(2 Bomber
~ [ 3 Roughness condition

calculation model, land

[ Polygent P .
2 Edit Rough dition val ?
B4 © Area fraction that build.. . P fonghyiess corclifion valie ; use and past flooding
1) Grid Creating Condition B Pleace input new value in this polygon data.
b Boundary Condition Setting X Roughness condition _

O New Inflow1

M O New Inflowz 3 [of ]| cameel :

D New Infiow3 : In setting the roughness

w Grid (64 x 31 = 1984)
) Grid shape

(2 Mode attributes
3 cell attributes

coefficient, refer to page
33 of Flood Simulation

>
v

KO

01 D Obsacle Manual (draft) and page
E 8 it 89 of Hydraulic Formula

) Roughness condition
[ ) Areal fraction that bu...
> [ £ Boundary Condition
[ £ Measured Values
==

1999 Edition (both in
Japanese).

Background Images o

[x: 11778.0537109375 ¥ -27027.93359375

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

Ji. 2ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] — [m] *
£ File Import Geographic Data | Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View  Option  Help MEIE
Ekl@ @S ™ @  seletAlgoitmtoCreateGrid.. RS ¢34+ $ 2 pH S WS L 6 6
+ X @ AA K Grid Creating Condition 3

kil B Boundary Condition Setting 5 :
Create Grid... _3

v Ea %e":m: . Attributes Generating v

oints
) Obstacle Attributes Mapping 4
g :mi"b Edit v
omber
K Delete..

<

[2) Roughness condition
) Polygen1

[ Areal fraction that buil

() Grid Creating Cendition

£ Boundary Condition Settin Add New Grid

3 Mew Inflow1

[ New Inflowz 4 Import..

[ New Inflow3 ® Export..

(2D Grid (64 x 31= 1984) .

[ Grid shape

(2 Node attributes

[ Cell attributes

[ O obstacle

O O Xeain

[ ) Bomber

[) Roughness condition

O [ Areal fraction that bu...

(£ Boundary Condition

(53 Measured Values

(£ Background Images

Display Setfing.. v
&7 Open Bird's-Eye View Window

®O

b
~

K& -~

v

[x:11569.71484375  [¥: -19504.216796875
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Roughness is reflected in the cell.

li". 2.ipro - iRIC 2.0.0.6210 [Nays2D Flood v5.0 64 bif] - [Pre-processing Window] - a X
/* File Import GeographicData Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View  Option  Help - ax

PRS0 akr "5k et QQ (ot I pPE JEEHYE KL o O
++ XK @ 4AK

Object Browser x %

v [ 2 Geographic Data A

~ [ 3 Eevation =
O O Points1

2 Obstacle
2 Xrain
(2 Bomber
(2 Roughness condition
[ Polygont

[ Areal fraction that buildi..
B ) Grid Creating Condition

(X Boundary Condition Setting
O New Inflow1
) MNew Inflow2
O Mew Inflow3
Grid (64 % 31 = 1984)
) Grid shape
Mode attributes
Cell attributes
() Obstacle
0 Xrain
) Bomber
[) Roughness condition
) Areal fraction that bu...

v

@
>Oe
gz l=]
O
O
O
%]
O
[© Boundary Condition

() Measured Values
(2 Background Images v
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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 2
2 M A +n A +n3 A3
A1+A2 +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:

0

* J)4/3

n2=ny +0.020%*
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].

ji¢. 2ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [m] X
£ Fle Import Geographic Data Grid Measured Valuss  Calculation Condition  Simulation  Calculation Result  View Option  Help -8 x
Edaas ™ i % F ik mmt $QAQ (2«3 I pB  BESE-ER 60

+ + X
Object Brawser x s
v [ 2 Geographic Data ~ &
v [ D Elevation =y
OO Ppointst
[ (2 Obstacle

12D Xrain

12 Bomber

I Roughness condition
[ O polygent

12 Areal fraction that buildi...
[ Grid Creating Condition

12 Boundary Condition Setting
M O New Inflow1

O New Inflow2

v 1) Grid (84 x 31 = 1984)
& [ Grid shape
> [ 2 Node attributes
v [ DD Cell attributes
O Obstacle
OD Xain
[1 ) Bomber
[ O Roughness condition
O [ Areal fraction that bu...
> [ 2 Boundary Condition
15 Measured Values
I3 Background Images %

Right-click the object browser [Geographic Data]-[Obstacle] and click [Add]-[Polygon].

fi". 2ipro - iRIC 2.0,0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] = u] %
” File Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Option  Help -8 x
Ehdass 0 L 5% et § QQes I pE /EESE-L 6 0
+ + K
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o ¥ Import.
© | [* Import from web...
vM@a Add »
O
% Export All Polygons...
=] p lyg
0 aric
3 Boy < Delete Al
E 8 Color Setting...
0 Set Up Scalarba
v [ 2 Grid (64 31 = 1984)
M ) Grid shape
> [ 2 Mode attributes
~ [ & cell attributes
) Obstacle
O 0 %rain
O O Bomber
[0 [ Roughness condition
[ ) Areal fraction that bu...
> [ &3 Boundary Condition
() Measured Values
v [ 3 Background Images v
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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.

i’ 2ipro - iRIC 2.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - o

" Fle Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculstion Result  View Option  Help R
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&1 [ Polygont
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(2 Bomber y
~ [ £ Roughness condi N
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[C) Areal fraction tha
Grid Creating Conditi
3 Boundary Condition: Pleaze input new walug in thiz polyeon.

[C3) Grid (64 x 31 = 1984)
[ Grid shape Obztacle : | Mormal cell
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[ Node attributes
I e

Set obstacles 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.

>0
v [ D Cell attributes
L) Obstacle
O ) xrain
O O Bomber
O [ Roughness condition
[ [ Areal fraction that bu..
3 Boundary Condition
Measured Values
~ [ £ Background Images
[ N2Ejpg
~ [Z] 3 Background Images (Internet)

Click on [Grid]on the menu bar —[Attribute Mapping]-[Execute].
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O O Bomber
O [ Roughness condition
O 1) Areal fraction that bu...

> (2 Boundary Condition

2 Measured Values

v [ @ Background Images
[ NzEjpg

~ [ 3 Background Images (Internet) .,

% Export..

[ 15414.52724375 [¥: -22360.552724375
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Obstacle is reflected in the cell.

i’ 2ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] — [m]
7 File Import Geographic Data Grid Measured Values Calculation Condition  Simulation Calculation Result View Option  Help - &%
ELd@aSna s %X anty Qo3I pE
++ K ALK

Object Browser x
~ [ @ Geographic Data ~
v [ D Hevation
OO Pointst

[Z Roughness condition

[0 O Polygont

(2 Areal fraction that buildi..
() Grid Creating Condition

[ Boundary Condition Setting
D Grid (64 31 = 1984)

[ Grid shape

5 [ & Node attributes

2 Cel attributes

() Obstacle

O 0 Xrain

O O Bomber

O ) Reughness condition
O O Areal fraction that bu...
(2 Boundary Condition

() Measured Values

(2 Background Images

[ Nefjpg

v [ 2 Background Images (Internet] o

Repeat above operations from Polygon1 to Polygon2.

i, 2ipro - iRIC 3.0.0.6210 [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 - ax

ER @S nME L %5 %k awt §AQ e 3 PpE Eaflilh 0
+ + X @ A4 K

Object Browser

(£ Geographic Data

(2 EBlevation

OO Pointst

v [ © Obstacle

[ Polyganz

[ Polygent

£ Xrain

D Bomber

[ Roughness condition

O O Polygent

(2 Areal fraction that buildi...

[) Grid Creating Condition

(£ Boundary Condition Setting

(2D Grid (54 x 31 = 1984)

[ Grid shape

> [J [ Node attributes

~ [ O Cell attributes

[) Obstacle

OO Xeain

[ [ Bomber

[ [ Roughness condition

O [ Areal fraction that bu...

(£ Boundary Condition

(2 Measured Values

(£ Background Images

[ NzEjpg

[x: 10948.056640625 [ V: -35579,64453125
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16 Setting Areal fraction that buildings occupy

Check the Object Browser [Grid] - [Cell attributes]-[Areal fraction that buildings occupy].

ji”. zipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] = a x
£ File Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Option  Help -a]
PEd@ge N QK *“FX et QQ ot I pE /BEsBLER 60

+ + K

| Ob

eographic Data
~ [ @ Elevation
[0 Pointst
v [ D Obstacle
O D Polygon2
O O Pelygont
2 Xrain
[ & Bomber
~ [ 2@ Roughness condi...
O O Pelygont
(2 Areal fraction th..
[ Grid Creating Conditi...
Boundary Condition ...
Grid (64 x 31 = 1984)
[) Grid shape
2 Node attributes
2 el attributes
O O Obstacle
[ L) Xrain
0O O Bomber
[ O Roughnessc...
) Areal fractio...
[ Boundary Cendit..
2 Measured Values
(X Background Images
& O NeFjpg

BEEE
HORow

< v

v

RI& -

[X: 10244.5556640625  [V: -27162.50390625

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

i’ 2ipro - iRIC 2.0.0.6210 [Nays2D Flood 5.0 64 bit] - [Pre-processing Window] - o x
7 Ele Import GeographicData Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Option  Help - Ex
PEdaas ™ L %5k et $QQ ot I PR/ EBESELERL & O

e+ K
Object Browser
~ [ 2 Geographic Data
v [ D Elevation
O O Points1
v (43 Obstacle
O O Polygonz
O O Polygont
2 Hrain
(3 Bomber
v [ 2 Roughness condi...
O O Polygont
1 3 Areal fraction th...
() Grid Creatine | € [mport...
12 Boundary Cc <
I Grid (64x 31 =
) Grid shaj sl i
2 Nodeatt
D cell attril
[0 O Obst X DeleteAll..
O O Xrair
00D som Color Setting...
O
=

> Import from web...
- il :

KRR

]
5|

4

Export All Palygons...

< v
K

) Rouc Set Up Scalarba
0 Arealfractio.. | IR
(2 Boundary Condit
Measured Values

&

<
K& ~
uoom

Background Images
O Nafjpg v

[: 10a83.6025390625 [ V: -29143.880859375

37



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.

ji?. 2ipro - iRIC 2.0.0.8210 [Nays2D Flood v5.0 84 bit] - [Pre-processing Window] - O

£ File Import Geographic Data Grid Measured Values Calculation Condition  Simulation  Calculation Result  View QOption  Help
EEHARSNMEa L %Y ent d QA I pR iEmESECEDL o
+ + XK @y A4 K
Object Browser x
~ [ 2 Geographic Data
v 4 3 Hevation
[0 O pointst
v [ D Obstacle
[0 0 Polygonz2
0O O Polygont
2 Xrain
2 Bomber
~ [ @ Roughness condi...
O O Polygent
v [ 2 Areal fraction th...

/7 Edit Areal fraction that buildings occupy(max=0.95) value

BEE

Please input new value in this polvean.

freal fraction that buildings occupy(max=098) :
Gancsl

< v

(e
0O O Bomber
[ O Reughnessc...
[ Areal fraction.

v
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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”. 2ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - O
» FEile Import Geographic Data Grid | Measured Values Calculation Condition ~ Simulation  Calculation Result Wiew Qption  Help -[a]x
ERanes O™ e Select Algorithm to Create Grid. Qe 2 T PpE S SEL a8
++ X A4 A X Grid Creating Condition »
Object Browser = Boundary Condition Setting » z
1D Geographic Data A (G =Ee £
v [ 2 Elevation e ]
T e Attributes Generating >
oints
i B v Atributes Mapping 5
O Polygen2 o "
[ O polygent x -
2 Xrain D
5 Bomber Display Setting.. v
ICD Roughness condi... =
C1 D Polygam &P Open Bird's-Eye View Window
(=] Sea\ fraction th.., S
Polygont
) Grid Creating Conditi.. 4 Import...
9 P
12 Boundary Condition ... Expocts
15D Grid (64 x 31 = 1984)
[) Grid shape
> [J 22 Node attributes
v [ [ Cell attributes
[ Obstacle
OO Xrain
O O Bomber
O O Roughnessc...
D Areal fractio...
IE Boundary Condit...
12D Measured Values
2 Background Images o,
[ 13185.123046875 [V -21359.66796875
The building occupancy rate is reflected in the cell.
i 2ipro - iRIC 2.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - O
* File Import GeographicData Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Qption  Help -
Eld@gs e E il %5 X et § QQ (02t I pE SEESELE D 6

+ + XK iy 44K
Object Browser x
[ Geographic Data ~
v [ 2 Eevation

OO pointst
~ [4 2 Obstacle
O [ Polygon2
O O polygent
2 Xrain
2 Bomber
I Roughness condi...
O O Pelygent
(5 Areal fraction th...
) Pelygont
() Grid Creating Conditi...
(2 Boundary Condition ...
[ Grid (64x 31 = 1984)
1) Grid shape
> [ B3 Mode attributes
v [ 3 Cell attributes
[0 ) Obstacle
OO Xin
O ) Bomber
O O Roughnessc...
[} Areal fractio.
2 Boundary Condit...
Measured Values
(D Background Images

&

[%: 11040.958984375  [V: -33587.62109375
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Set “inside” geometry of box culvert.
Click the Object Browser [Boundary Condition Setting]-[Add Box culvert].

i 2ipro - iRIC2.0.0.6210 [Nays2D Flood vS.0 64 bit] - [Pre-processing Window] - O
® File Import GeographicData Grid MeasuredValues ~Calculation Condition Simulation Calculation Result Wiew Option  Help -8 x
ELd@&enM™E Hif %Xk eet QA et pE S mE % %6
+ + X
R x ?,5'0 7
h¢w )E 5
v M 2 Geographic Data ~ v
C Elevation e =

<

OO Pointst :
IED Obstacle g

O Polygen2
[ O Polygent
2 Xrain
2 Bomber
~ [ & Roughness condi...
O O Polygent
~ [ 2 Areal fraction th..
[ Paygant
Grid Creating Conditi...

Pass the water through
the box culvert to the
road set for the obstacle
cell.

Note: The setting method

Bour
= Add Inflow .
S ! of gate, pump is the same
Dh  AddGate as the setting method of
v e box culvert
= Grrsmape———————— .
> [ ) Node attributes
w I Cell attributes
0O O Obstacle
OO0 Xeain .
O ) Bomber
O O Roughnessc... I .
) Areal fractio... i

[*: 10520.2333084375 [V -31256.48828125

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

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

i’ Zipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - u]
* Ele Import GeographicData Grid Measured Values  Calculation Condition  Simulation  Calculation Result  Wiew  Option  Help - &%
EHdaad Q| “Sk ewt § Qe I pE 2EE %!
4+ + X
Object Bromser
v [ 3 Obstacle
[ Polygonz
[ Polygont
2 Xrain
12 Bomber
~ [ £ Roughness condition
O O Polygont
v 1 2 Areal fraction that b...
O O Polygont
[) Grid Creating Condition
v [ 23 Boundary Condition Set...
) New Inflow1
) New Inflow?2
) New Inflow3
) New BoxCulvert_in
v [ £ Grid (543 31 = 1984)
() Grid shape
2 Node attributes
3 Cell attributes
) Obstacle
O D Xrain
O O Bomber
[ O Roughness con..
[0 ) Areal fraction th...
> [ 2 Boundary Condition
12D Measured Values

In the figure on the left,
the object browser [grid] -
[cell attribute] - [obstacle
cell] is checked so that
the location of the
obstacle cell can be seen
on the figure.

ROR

v

[ 16306.1474609375 | ¥: -28277.044321875
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Double-click to confirm the position of “inside”.

The boundary Condition screen is displayed.

i 2ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bi] - [Pre-processing Window]

PEda&snM™a 5 R s 4§
+ + X

Object Browser

/> Boundary Condition

Type: BoxCulvert

Mame: |Mew BoxCulvert

Setting
A couple of code number
Tnside/Outside

i iicth(rm)

Heiaht{m)
Elewation(m)
Multiply
Extended formula

Coetficient of submerged flow

Q
ES
o

GCoefficient of subsurface flow

ROE

poOoomooo

Q

GCaefficient of free flaw

Transparent

=z
3

A
o

Show name

gooope

@
53

v

Cance|

o=

F4
I
i
2

&~

@ Q |¢rre

-*
-

pE 2

® Ele Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Option  Help
B %o B K- 12 |

X: 16306.1474609375

[¥: -28277.044921875

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

inside.

# Boundary Condition

Twpe: BoxCulvert

Mame: INew BoxCulvert_in

—Setting

Coupling code number

Tnlet Ot let IInIet VI
Wfictthim) I 1
Height{m) I 1
Elewvation{m) 140
Mo ltiply I 1
Extended formula Mo =
Coefficient of submerged flow 076
Coefficient of subzurface flow 041
Coefficient of free flow 074

Color: -

v Transparent i .’I. ey ISD 3:

¥ Show name

OF I Cancel |
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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]

Jit. 2.ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [m]
® Eile Import Geographic Data Grid Measured Values Calculation Condition  Simulation Calculation Result View Option  Help & x
ERH@aeN™E il %« X et d Q8 o3 pE sEEsRY a0
4+ + XK
Object Browser X -
- d
=

123 Roughness condition
O O Polygont
~ [ [ Areal fraction that b...
[ O Polygont
1) Grid Creating Condition
12 Boundary ~--+=—— e
O New! Add Inflow
O Mew! Add BoxCulvert
D New!  pgd Gate

‘J_ Newl Add Pump.
Grid (64 —

[ Grid shape
> [ 15 Node attributes
v [ 15 Cell attributes
) Obstacle
O 0 Xrain
O O Bomber
[ [ Roughness con...
[0 ) Areal fraction th...
I3 Boundary Condition
12 Measured Values 2

[X14511.033203125 [V -26516.52734375

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

Enclose the cell at “outside” position of the box culvert with polygons.

i 2ipro - iRIC 3.0.0.6210 [Nays2D Floed v5.0 64 bit] - [Pre-processing Window] - O X

® file Import GeographicData Grid Messured Valuss Calculation Condition Simulation  Calculation Result  View Qption  Help _lax

NEE HE %X «nt § QG et pl sEESES TR 68

~ [ 3 Roughness conditian
O O Polygont
~ [ [ Areal fraction that b...
O [ Polygont
[} Grid Creating Condition
(2 Boundary Condition Set...
) New Inflow1

[ Grid shape
[ E3 Node attributes
Cell attributes
[ Obstacle
00 Xrin
O O Bomber
[0 [ Roughness con...
O O Areal fraction th...
> (2 Boundary Condition

~

[ 14570.0830078125 | ¥: -27695.06203125
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Double-click to s

et the position of “outside”.

The Boundary Condition screen is displayed.

>

[ Polygonz
[ Polygont
5 Xrain
[ Bomber
(2 Roughness cendition
[ O Polygon1
[ Areal fraction that b...
O O Polygont
[ Grid Creating Condition
(2 Boundary Condition Set..

<

[ New Inflow1

[ New Inflowz

[ New Inflows

) New BoxCulvert_in

[ New BoxCulvert
v [ 2 Grid (84 x 21 = 1984)

4 ) Grid shape
Node attributes

Cell attributes

JOM™
Rooo

~ 4

O O Roughness con...
OO Areal fraction th...
(£ Boundary Condition

D@0 %

4+ + X
“ Ohjest Browser x| B
~ [ @ Obstacle "

* Boundary Condition

Type: BoxGulvert

Name: |Mew BoxCulvert

Setting

A couple of code number
Ingide/Outside

Wickthi m)

Height{m)

Elevation(m}

Muttiply

Extended formula

Goefficient of submereed flow
Goefficient of subsurface flow

Goefficient of free flom

Transparent

Show name

LIRS 1R

Set the conditions of the box culvert from the dialog.

& Boundary Condition

Tvpe: BoxCulvert

Mame: I Mew BoxCulvert_in

—Setting
Gioupling code number
Thlet/Dutlet

Widthi m)

Height{m)

Elevationdm)

hultiply I 1
Extended formula o =
Goefficient of submerged flow 075
Coefficient of subsurface flow 051
Coefficient of free flow 074
Caolar: -
¥ Tranzparent . .J. o IED 3:
¥ Show name
QK I Cancel
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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...]

ji’. zipro - iRIC 3.0.0.6210 [Nays2D Floed v5.0 &4 bit] - [Pre-processing Window] — [m] x
® File Import Geographic Data  Grid Measured Values Calculation Condition  Simulation  Calculation Result  View Option  Help _a
E ol @& & 9™ G select Algorithm to Create Grid... QextiIpE /BE»ELERL &0
+ ¥+ X Grid Creating Condition 4

s Ereey Boundary Condition Setting »

2 Obstacle Create Grid...

0 Polygenz Agtributes Generating >
03 Polygon 2
olygon . .
& Xrain Attributes Mapping ’
(3 Bomber i R
(£ Roughness condition -
O O Ppolygont Ee==
~ E Se:; Flractm:\ thatb... Disglay Setting.. b
olygon -
[) Grid Creating Condition & Open Bird's-Eye View Window
=) lBj)undaryCundltmn Set... Add New Grid
New Inflow1
) New Inflow2 Import..
[ New Inflow3 Export...

[ New BoxCulvert_in
) New BoxCulvert_out
I Grid (64 % 31 = 1984)
[) Grid shape
[] £ Node attributes
D Cell attributes
Obstacle
OO0 Xrain
OO Bomber
O O Roughness con.
OO Areal fraction th...
(23 Boundary Condition

| [ —
The box culvert is set in the cell.
i, 2ipro - iRIC 3.0.0.6210 [Mays2D Flood v5.0 64 bit] - [Pre-processing Window] — m]
* File Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Option  Help - & x
TR ARS DG N % et §RAQ e I PE S BBl n o0
4+ + X
Object Browser X

123 Roughness condition

O [ Polygont

v [ D Areal fraction that b...
[0 O Polygont

[ Grid Creating Condition

I2 Boundary Condition Set..

[ New Inflow1

[ New Inflowz

[ New Inflow3

New BoxCulvert_in

[ Mew BoxCulvert_out

1) Grid (84 x 31 = 1984)

1) Grid shape

> [0 2 Node attributes

12 Cell attributes

[ Obstacle

O O Xrain

[ ) Bomber

[J [ Roughness con..

O [ Areal fraction th...

12 Boundary Condition

23881.658203125

[ 19530.285625
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3. Making a simulation

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

Save the project.

ji". 2.ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] — [m]
® File Import Geographic Data Grid Measured Values Calculation Condition | Simulation = Calculation Result  View  Option -8 %
HR®eSNM™e H %S X «wt§ &P R culsR | Bo i 0

+ + X
Object Browser
~ [ 2 Obstacle
[) Polygenz
[ Polygent
2 Xrain
(2 Bomber
(2 Roughness condition
O O Polygoent
~ [ 3 Areal fraction that b...
10 Polygent
() Grid Creating Cendition
12 Boundary Condition Set...
) New Inflow1
) New Inflow2
) New Inflow3
[ New BoxCulvert_in
) New BoxCulvert_out
12 Grid (64x 31 = 1984)
M [} Grid shape
[ 2 Node attributes

[ ) Bomber
[ [ Roughness con...

[ ) Areal fraction th
> [ 2@ Boundary Conditien

[ 17042.850375 [¥: 21088 455078125

| Information X

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

No Cancel

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

i 2ipro - iRIC 2.0.0.6210 [Mays2D Flood v5.0 64 bit] - [Solver Console [Nays2D Flood v5.0 64 bit] (running)] - m]

B File Import Simulation Calculation Result View Option Help - &%
ERd@®S 00 Q % %S X ewt$ Q| erwed = a6
Nays2d_floed Solver Version 5.0.0000 Last updated 2014/5/14 -
Copyright(C) by Yasuyuki Shimizu, Hokkaido Univ., Japan &
Modified by Ichiro Kimura, Toshiki Iwasaki, Satomi Kawamura, Takuya Inoue , Mic =
hihiro Hamaki , Takeshi Takemura

xCulvert:

BoxCulvert data= 2
Num= 1, Index= 1, I= 51, J= 14
Num= 2, Index= 1, I= 53, J= 16

1 7 7

0 2 1 11

1 3 5 5
inflow(i=1)New Inflowl

g input  h_down
50.0000  0.0000  0.0000 ocut
600.000  50.0000  0.0000  0.0000 out
1200.000  0.0000  0.0000  0.0000 out
1800.000  8.3350  0.0000  0.0000 out
2400.000 41.5750  0.0000  0.0000 out
3000.000 58.1450  0.0000  0.0000 out
3600.000 66.4552  0.0000  0.0000 out
4200.000 74.3554  0.0000  0.0000 out
4800.000 105.8555  0.0000  0.0000 out
5400.000 138.2257  0.0000  0.0000 out
6000.000 142.8413  0.0000  0.0000 out
6600.000 137.6788  0.0000  0.0000 out
7200.000 141.4244  0.0000  0.0000 out

45



4. Visualizing the calculation results

8 Open the "2D Post-Processing” window

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

fi" 2ipro - iRIC 3.0.0.6210 [Mays2D Flood v5.0 84 bif] - [Sclver Conscle [Mays2D Flood v5.0 64 bit] (stopped]] - a X
B File Import Simulation | Calculation Result Wiew Option Help -8 x
" &l @ & = © " By Open new 2D Post-Processing Window et XD SEEeR-E L 6§

7800.000 117-9622  4p Open new 2D Bird's-Eye Post-Processing Window 1
Saooioos seiaese B Open new 3D Post-Processing Window @
9600.000 76.7353 W
10200.000 71.6334 o
10800.000 49,4765 Ry ‘Open new Scattered Chart Window
11400.000 71.5822

Open new Graph Window

T R |2 Compare with measured values...
12600.000 16l.6364

13200.000 228.1167  + Beload

13800.000 288.2414 X Delete..

14400.000  303.6077

15000.000 317.6178 <+ Import...

15¢00.000 341.7252 S bt

1€200.000 415.1538 Export..

16800.000 417.3801 % Export solver console [og...

17400.000 432.9158

18000.000 476.2572 4 Import Visualization/Graph Settings...
18600.000 465.8841
15200000 481.8154 #  Export Visualization/Graph Settings...

19800.000 432.2071 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  70.21e5 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 0

Calcuration time  199.0000 sec.
Calcuration time  3.316667 min.
Calcuration time 5.527777€E-02 hour.

The "Post-Processing (2D)" window will open.

i’ 2ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1] - a X
Ed File Import Draw Measured Data  Simulation Animation  CalculationResult  View Option  Help -8 x
EHRRS A N kA ek $ QA et pE S EESRELE 6 O
PEO006 oea

[Object Bromser ® ; ’%'
OO velocity(ms-1) (m... A =

v [ 2 Arrow -]

0D Velocitylms-1) Ea

v [ 3 Streamlines
OO velocity(ms-1)
v [ 2D Particles (autc)
O O velocity(ms-1)
v [ 3 Cell attributes
[ [ Obstacle (Normal...
[0 [ Obstacle (Obstacle)
[ [ Bomber (Normal .
[ [ Bomber (Bomber...
v [ D Scalar (cell centen)
0O O Obstacle
0O O Bomb
4 © Measured Values
v [ [ Background Images
1 [ Nzgjpg
v [F £ Background Images (Internet)
O O Google Map ()
M ) Google Map (BEZH)
0O O Google Map (M TUsF)
O O Google Map (37
[0 O Open Street Map
00 sing #ZER)
(1 ) Bing GEBEHHED) v
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Descriptions in the Object Browser

Description of each quantity

e Contour

The max. water depth by the time of
Depth(Max) ) .

visualization (m).

The water depth at the time of visualization|
Depth

(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)

o Vector

Velocity

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

visualization

e Streamline

Velocity

Displays a streamline.

e Particles

Velocity

Displays particles.

o Cell attributes

Normal cell (a normal cell)

Displays a normal cell.

Obstacle cell (a cell with an obstacle)

Displays an obstacle 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.

= [m] X

File Import Draw Measured Data Simulation Animation Calculation Result View Option Help - | x

ledaes e i %% «wt § QA3 I pE EESECER 0
[OXTRCRORONE !t:zaznns

Object Browser x
~ [7] 3 Nays2D Flood vs.0 64 bit Grids A
~ [ 22 Geographic Data
3 Hevation
v iRICZone
[ Grid shape
v [ 53 Scalar (node)
B [ DepthiMax)
[0 ) Depth
O O Elevation
O O WaterSurfacetlev...
O O Velocity (magnitu...
O O Velocity(ms-1) (m...
v 1 2 Graph
[0 ) DepthiMax)
O O Depth
[0 O Elevation
[0 [ WaterSurfaceElev...
[ [ Velocity (magnitu...
[0 [ Velocity{ms-1) (m...
v M0 Arow
O O velocity(ms-1)
v [ 2 Streamlines
O O Velocity(ms-1)
~ [ 2 Particles (auto)
O [ Velocity(ms-1)
v 1 D Cell attributes v

L: 2ipro - iRIC 2.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1]

5
=
B

o - e Coog|J) ®+ %
Time: 25200 sec I

[%: 7as7.66552734375  [V: -20256.67578125

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

The [Contour Setting] window will open.

ji". 2ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1] =2 a X

B File Import Draw MeasuredData  Simulation  Animation  Calculation Result  View Option  Help - & x

PEHARS M AN %X et § QA I pE fTEESEEEDL 6 O
QOO0 aa |

Object Erowser x
v [ Nays2D Flood v5.0 64 bit Grids A
~ [ Geographic Data
[ £ Elevation
v [ D iRiCZone
[ Grid shape
~ [ £ Scalar (node)
O Pertnitasn

CI0 1 Show Attribute Browser i
OD0¢ -
[) y/F Property.

[ Velocity (magnitu.
O Velocity(ms-1) (m...

ml!t: 25200 =

M E 5

) Depth{Max)
[ Depth
) Elevation
O ) WaterSurfaceElev..
OO Velocity (magnitu...
OO Velocity(ms-1) (m...
v A D Arow
O O Velocity(ms-1)
v [ £ Streamlines
0 O3 Velocity(ms-1)
v [ D Particles (auto)
OO Velocity(ms-1)
v [ D Cell attributes -

e [a—
TiTe: 2520066 I
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In the [Contour Setting] window, make the following settings and click on [OK].

1 !ﬂ Scalar Setting

Physical Walus: | Depthl e e
alue ranege

] Automatic

Divigion Humber: |15 El
Calormap

| ommmE W

o]

(O Custam | Setting..

Display Setting

{ O Color Fringe (@

() Izolines

Trahspatent ' 50 (%

The contour map is clear.

Ma: Fill upper area
Wit I Fill lower area

? X

Begion Setting
Color Bar Setting

(0] 4 || Cancel |

Value range :

Remove A from Automatic
Max: 1

Min : 0.01

Remove A from Fill lower area
Color map : No change

Display Setting : Contour Figure
Division Number : 15
Transparent: No change

Region Setting: No change

Color Bar Setting: No change

it 2ipro - iRIC 2.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1]

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

EHARS DM Q [ %D 5 awh § QG e

Pee0ee e  Wi-m.

.

Obiject Browser x

~ [ I2) Nays2D Flood v5.0 64 bit Grids A
v [ ) Geographic Data

2 Elevation

Grid shape
Scalar (node)
) Depth(Max)
O O Depth
[ ) Elevation
O ) WaterSurfaceElev...
O D) Velocity (magnitu...
O O3 Velocity(ms-1) (m..
~ [ 2 Graph
OO Depth{Max)
O D Depth
O O Elevation
[0 [ WaterSurfaceElev...
[1 O Velocity (magnitu..
OO Velocity(ms-1) (m...
v 2 Arow
O O Velocity(ms-1)
v [ 2 Streamlines
0 O Velocity(ms-1)
¥ [ D Particles (auto)
OO Velocity(ms-1)
v [ 2D Cell attributes v

+
+

[m] X

-8 x

PE /EEsELIL 68

[X:13125.004140625 [ V: -34532.88671875
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| 11 Visualizing the max. flow velocity

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

Value range:
fi?. 2ipro - iRIC 3:0.0.6210 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1] — u] %

Bo fie Import Draw Measured Data Simulation Animation Calculation Result View Option Help -\ :
e LR At S sien s s Aalere st bR/ MEaREEL oo | Temove H from Automatic.

PEOOO e 00 s

Objeot Browser Max: 2
~ [ O Nays2D Flood v5.0 64 bit Grids
v [ 2 Geegraphic Data
[ © Elevation
v I D iRiZone
[ O Grid shape
~ [ B scalar (node)
O O Depth(Max)
O O pepth
O O Elevation
[ O WaterSurfaceElev.
& O Velocity (magnitu...
O O Velocity(ms-1) (m..
~ [ & Graph
O O Depth(Max)
0O 01 Depth
O O Elevation
O O watersurfaceElev. \
O O velocity (magnitu... . 4 2 % .
O O velocity(ms-1) (m... i & f Y
~ [ D Arow ot 3
O O velocity(ms-1)
~ (D streamlines
O O Velocity(ms-1)
~ [ B Particles (auto)
O O Velocity(ms-1)
~ 4 D Cell sttributes v

>

Min: 0.01

Remove M from Fill lower area.
Color map: No change

Display Setting : Contour Figure

Division Number: 15

I Transparent: No change

L

Region Setting: No change

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

Open [New Graph Window].

L:a 2.ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1] m] X
File Import Draw MeasuredData Simulation Animation | Calculation Result  View Qption Help -8 x
=1 s " 12 Y Zr Zc | 4= = BY Open new 2D Post-Processing Window

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

PEPO® oa | RS

ES  Open new 3D Post-Processing Window
Object Bromser %

v [ 2D Nays2D Flood v5.0 64 bit Grids A
~ [/ ) Geographic Data
1 ) Elevation
v [ B iRicZone
B O Grid shape
v [ 3 Scalar (node)

Open new Scattered Chart Window

Compare with measured values...

Reload

Delete...
O ) DepthiMax)

O [ Depth Import...
O O Elevation

[#  Export..
[ ) WaterSurfaceElev...

B ) Velocity (magnitu.
O O Velocity(ms-1) (m..
v [ Graph
1) DepthiMax)
[ O Depth
[ O Elevation
[ 1) waterSurfaceElev.
[0 O Velocity (magnitu.
O O Velocity(ms-1) (m...
v 12 Arow
O O Velocity(ms-1)
v I 3 Streamlines
O O Velocity(ms-1)
~ [ (2 Particles (auto)
O O Velocity(ms-1)
v 5 Cell attributes v

Export sclver console log...

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

[x: 15360.734375 [¥: -20936.494140625

51



[Data Source Setting] screen is displayed.

,1::; [rata Source Setting

Calculation Result External

Point Data

MNew Inflow1

Mew Inflow2

MNew Inflow3

Mew BoxCulvert_in
Mew BoxCulvert_out

Two dimensional Data

Depth(Max)

Depth

Elevation
WaterSurfaceElevation
Velocity (magnitude Max)
Velocity(ms-1) (magnitude)

Add >

<< Femaove

Selected Data

oK

I | Cancel
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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.

fi 2.ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Graph Windows 1] - D
L Fle Import Draw Simulation Animation Calculation Result View Option Help R
PHRABS O Q[ %Y X esdt § QQ et pR  / mEsELIL 08
OO aa m!uzsznn;
350 = Mewhibnl &
] — Hew Inflow?
= Mew hflond g

5%

= = B ] @
2 @ =3 a k=1
3 3 b= & 3
| I I | |

New Inflow1, New Inflow2, New Inflow3
a
L

=
L

T T T T 1
o 5,000 10,000 15,000 20,000 25,000 30,000
Time

Gontroller
Data Source | | fxis Sefting | |Dram Setting Marker Setting Copy

Spapshat | | GSV Expart

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

i 2ipro - IRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Graph Window: 2] - o X
L Eile |mport Draw Simulation Animation CalculationResuft ¥iew Option Help e
Ead@@Sn0a me “S X ewtd QA ¢+t 2 pl %L o 6

eeeee va . W-sw
6 — New BoxGulvert_in &
. — New BCulvertaut gy
4 B
] 5
] )

5
|

New BoxCulvert_in, New BoxCulvert_out
s °
| 1

T T T T T 1
[\) 5,000 10,000 15,000 20,000 25,000 30,000
Time

Gontroller

| | Axis Detting | |Draw Setting | Merker Settine | Gopy

Snapshot | | GSY Export

[ 26047.685546875 [ Y: -33541.27734375
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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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5. Creating the calculation grid

8 Importing geographic data

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

i’ Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 &4 bif] - [Pre-processing Window] - u} X
© File Import Geographic Data Grid Measured Values Calculation Condition  Simulation Calculation Result  View Option  Help -8 x
ELdadsO0E N %5k ant §QQe»3 I pPE fEEME LG O
+ + X
Object Browser x| %
v [ 3 Geographic Data ‘ A
Gr
A Import..
& © <[+ imponomies. |
Mo Add v
=]
2. /* ExportAll Polygans..
& [ 6rid
B 0 oy X DeleteAl.
E Grid  Color Setting..
) Mea
=] hxﬂm
~ [ 3 Background Images (Intemet)
O O Google Map (&85)
O O Google Map (EZE)
[0 ) Google Map (/\f FUwE)
O O Google Map (37
O O Open Street Map
O 0 Bing (EEE)
O 1) ing (EEE)
0 Axes
v Distance Measures v
&I 1) Messuret I ﬂ@
Ready [%: -1.7077987 [¥:-0757

[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
EPSG:e668: JGD2011

EP5G:2443: JGD2000 / Japan Plane Rectangular C51
EP5G:2444: JGD2000 / Japan Plane Rectangular CS I
EP5G:2445: JGD2000 / Japan Plane Rectangular C5 Il
EP5G:2446: JGD2000 / Japan Plane Rectangular C5 IV
EP5G:2447: JGD2000 / Japan Plane Rectangular C5V The coordinate system of
EP5G:2448: JGD2000 / Japan Plane Rectangular C5 VI

EPSG:2449; JGD2000 / Japan Plane Rectangular CS VIl the target area can be
EPSG:2450: JGD2000 / Japan Plane Rectangular CS VIlI understood from the hint

EP5G:2451: JGD2000 / Japan Plane Rectangular C5 IX on the coordinate system
EP5G:2452: JGD2000 / Japan Plane Rectangular C5 X

EPSG:2453: JGD2000 / Japan Plane Rectangular C5 XI at the bottom of the
EP5G:2454: JGD2000 / Japan Plane Rectangular C5 XII screen.

EP5G:2455: JGD2000 / Japan Plane Rectangular C5 Xl

EP5G:2456: JGD2000 / Japan Plane Rectangular C5 XIV

EP5G:2457: JGD2000 / Japan Plane Rectangular C5 XV

EP5G:2458: JGD2000 / Japan Plane Rectangular C5 XVI

EP5G:2459: JGD2000 / Japan Plane Rectangular C5 XVII v

EDSR 2460 IS
Hint about Japanese coordinate systems (EPSG:2443 - 24610
Hint about UTM coordinate systems (EPSG:32601 - 32760 etc)

I 0K || Cancel |
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[Select Region] screen is displayed. Drag the target part and click [Next].

1 # Select Region ? X
.|
1@ =zp T i
¢ \ )
% . =, Bl i ¥ o
e o 0 e
FibFWD
.I‘:'..@
)| HFE WEm
q .- ’ i
P FAEMT
| F5
= — = ﬁUE
1 2 1
q f :';
q 1 e
B Ty = ( ,
t a ,
= "I o A
i _04 BB
| L
Go glgéﬁ/ o #1217 ~5 52018 Coogle, ZENRN | HIFIA
Background Image: | Googls Map GEEE) - Zoom Out | Cancel

Zoom Level Setting] screen will be displayed.

Specify the zoom level and select the source.

/7 Zoom Level Setting ? *

Specify the zoom level of data vou want to import,

Zoom level: IE'

Fezolution: 591616 m
Data =ize: 4 MB (1048576 points)

i Source: USGS A2 L (SRTM) s

Cance|
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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 Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - a

4 File Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View  Option  Help - F %
ERlade N *"Y Xk «etd QQ et I pE 7ERaEIEL 6 8
+ % X[ %R A

Object Browser x

~
~ [ 3 Geographic Data -
v & £ Hevation =
[ Pointst > g
() Obstacle
(5 Xrain

(£ Bomber
[Z) Roughness condition
[ Areal fraction that buildings ..
[} Grid Creating Condition
(£ Boundary Condition Setting
(2 Grid [No Data]
(5 Measured Values
[ Background Images
v [ 3 Background Images (Internet)
O O Geegle Map (538)
O [ Google Map (EEEE)
O ) Google Map (AT UF)
[) Google Map (#£5)
[} Open Street Map
0 sing BZF=)
L) sing (:EREE)
A

¥ Ol
Distance Measures o)
[ Measurer |:||:|

Ready [x: B7650.484375 [¥: -e087

Rpooood

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

background image is displayed.

Ji. Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bif] - [Pre-processing Window] — a *

* File Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View  Option  Help -5 x
Pald@eeS D@ M “S X wwtd QA (o1t Y pEI S WSS -]
+ + X[E%I% R4 L
Cbject Browser x
v [ 2 Geographic Data
12 Elevation
[ Pointst
I Obstacle
12 Xrain
12 Bomber
I5) Roughness condition
I3 Areal fraction that buildings ...
[} Grid Creating Condition
I3 Boundary Condition Setting
Grid [No Data]
Measured Values
Background Images
~ [ D Background Images (Internet)
O O Google Map (:&88)
[ Google Map HEEH)
[0 1 Google Map (/1T F)
O O Geegle Map (#7)
O [) Open Street Map
OO Bing MZEEE)
0 0 sing (& #4E)
[ Axes
Distance Measures
[ Measure

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.

[ : s8808.046875 [¥: -100237.953125
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Since the coordinate system is selected, it is set automatically.

fiZ. Untitled - iRIC 2:0.0.6210 [Nays2D Flood ¥5.0 64 bit] - [Pre-processing Window] - o

# File Import Geographic Data Grid Measured Values  Calculation Condition  Simulation

EEaes N e
+ + X% % R4 AL

Object Browser

x
Calculation Result  View Qption Help N e
%5 Xk mwd §AQ (423 I PE L EESELCEL 66

x

~ [ O Geographic Data
v 4 2 Elevation
[ Points1

RERRE

I=) Roughness condition
IED Areal fraction that buildings
Grid Creating Condition

Boundary Condition Setting
Grid [No Data]

Measured Values
Background Images
Background Images (Internet)
0 Google Map (#38)

O Google Map (HEEH)
D Geogle Map (I TYvF)
) Geogle Map (3#1/)

[} Open Street Map

0 sing(#EEE)

O sing (EEHE)

Axes

Distance Measures

O Measure1

KpoO0000RO0OO0O0D

[x:s1669.375

[v: -80s96.90625

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 Unitled -iRIC

? Ele Import Geographic Deta Grid Mecsured Velues  Celculat

Edaasne >
4+ X% I8 Y42
oot Browser

~ 10 Geocrephic Date

B GidNe
D Measured Values

Z2 P (EEFH)
C2a P (MU
L ) GoogleMap ()
C 2 oxe M
T 2 sin
C ) Bine
0 Ax

v oo

EZ2

Simulafior  CakculationBesult Yiew Opton  Help
Qleset I DB

& G

T, Select Peints Wit Palygon

Edit Se ected Poins.

ExportSe

foirts
" Add New oint

"% Interpolete Peints
Delete Selected Fairts
Delete Selected Forts

Delete Slected Fo s Grester Trar Value.

Ji AddBreskLire
/L Remove Break Line
Remova Al Beak Lines.

~

Remesh TN

Display Settng —
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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.

fi7. Untitled - IRIC 2.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-pracessing Window] - O

* Ele Import Geographic Data | Grid | MessuredValues  Calculstion Condition  Simulstion  Calculstion Result  View Option  Help NI
EH @& N e [ sheagoihmioCeatetrde (R S ¢ 4e T Y (P B S BWEHE L a0
+ + ¥ [B% % %A Grid Creating Condition »

Gbject Bromser Boundary Condition Setting ¥
Create Grid..

2 Elevation
[ Points1
) Obstacle Attributes Mapping »
2 Xrain
() Bomber ;
[ 2 Roughness condition | 7 DelEte:
[ Areal fraction that buil
[} Grid Creating Condition "
(22 Boundary Condition Settin
[ED Grid [No Data]
[ Measured Values
(2 Background Images + Import..
~ [ 2 Background Images (Interr
O O Google Map (:58)
) Google Map (EEZE)
O O Google Map (17U
O [ Google Map (#:7)
O [ Open Street Map
0 O 8ing (H2FH)
[0 O Bing &8ekE)
) Axes
[ Distance Measures
[ Measure

Attributes Generating ’

Edit »

Display Setting... »

Open Bird"

ye View Window

Add New Grid

> Export..

v

[%: 76955.65625 [¥: -55233.4140625

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 ? *
Alzorithm: Description:
Create grid from polygonal line and width First, please define polyzonal line, by mouse-clicking. The
. . palvgonal line iz used as the center line of the erid. Then, you
Creategr!d from. r!\n.?r survey data X detine the width, divizion number of erid in I direction and J
Create grid by dividing rectangular region direction.

Create grid by dividing rectangular regicn (Longitud
Create compound channel grid

Create grid shape sclving Poisson equation
Multifunction Grid Genarator

Simple Grid Generator

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

on your keyboard to draw a centerline.

ji’. Untitled - iRIC 3.0.0.6210 [Nays2D Flood vS.0 64 bit] - [Pre-processing Window] e ] X
/ File Import GeographicData Grid Measured Values  Calculation Condition  Simulation  Calculation Result  Wiew Option  Help -|a
EPEH@®BS O™ M %" F X et § QQ i I pBH 7w %wb i o 8
+ ¥ K| A A
Chject Browser
~ [ 2 Geographic Data

~ [ 2 Elevation

O Pointst

x

12 Obstacle

2 Xrain

D Bomber

12 Roughness condition
12 Areal fraction that buildi..
[} Grid Creating Condition

12 Boundary Condition Setting
12D Grid (121 x 101 = 13231)

[ ) Grid shape

[ £ Node attributes

[0 2 Cell attributes

12 Boundary Condition
1) Measured Values
Background Images

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.

KRR

KRR

coooooNogo

<

Background Images (Internet)
) Google Map (353

) Google Map (EEEE)
[) Google Map (1 TUvE)
[ Google Map (/)

[) Open Street Map

[ Bing (HEER)

O Bing (ERE)

Ao

es

©

i amr s nnnan i AnY 53 3a500 I 1EER

[x: 87306.358375 [¥: -g0675.546875

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

7 Grid Creation 7 *

[nj] Number of divisions in the

longitudinal direction): 100

[ni] (Number of divisions in the

transverse direction): 130

n ' [W] (Grid width): 3000 m

e cr |29_5552 m Note: In this example, grid cell
nJ dy [0 m : o
d ? intervals di, dj are set at
W

around 30 m.

Cance| ey
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Click on [Yes] in the [Confirmation] window.

- . .
27 Confirmation *

Mapping geographic data

Elevation data are
applied to the grid.

A grid will be created.

i Untitled - iRIC 3.0.0.6210 [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 _ & x
ERaee DM E He %% e d §AQ et X pE @SR 230}
4+ + K A A

Object Browser
~ |4 3 Geographic Data
v [ O Hevation
[ Pointst
[ Obstacle
(3 Xrain
) Bomber
(2 Roughness condition
() Areal fraction that buildi...
[} Grid Creating Condition
(= Boundary Condition Setting
w I Grid (131 x 101 = 13231)
) Grid shape
[] £ Node attributes
[ &3 Cell attributes
(22 Boundary Conditien
(2 Measured Values
(= Background Images
(2 Background Images (Internet)
Google Map (E)
Goagle Map (EEEE)
Google Map (I FYH)
Google Map (7]

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.

Bing (HHE)
es

oo
20
oo
oo
oo
oo
oo
0 Ax

[x: 86858.3984375 [v: -B0821.59375
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6. Setting the calculation conditions

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

The [Calculation Condition] window will open.

Ji. Untitled - iRIC 3.0.0.6210 [Nays2D Flocd v5.0 64 bit] - [Pre-processing Window] - O x
* File Import Geographic Data Grid Measured Values | Calculation Condition  Simulation  Calculation Result  View Option  Help - & x
Eald& S O™ & [ % Z | 4] Setting.. Rieree 3 I pE 2 mily%H 2]
¥ K A A € |mport..

Object Browsar x * Eport. .
v [ 3 Geographic Data ~ ;

(2 Elevation
[ Pointst
(53 Obstacle
(5 Xrain

) Bomber
[ Roughness condition

(5 Areal fraction that buildi...
L) Grid Creating Condition

(23 Boundary Condition Setting
3 Grid (131x 101 = 13231)

[) Grid shape

[J £ Node attributes

[ & Cell attributes

() Boundary Condition
Measured Values

[ Background Images

I Background Images (Internet)
Google Map (33)
Google Map (EEE.
Google Map (M 75K
Google Map (#7%)
Open Street Map
Bing iy

conooooso
FrOooDDODDD

a
<
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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.

li” Calculation Condition

Groups

Initial Water Surface
Time
Others

Inflow/Cutflow Boun...

Time unit of discharge/water surface file Second -

Boundary Conditions for =1
Boundary Conditions for j=nj
Yater surface at downstream
Coongtant walue {m)

Stage at downstrear time series
Rainfall

Rainfall time seriestmm/h)

Ihflow -
Cutflom =

‘Fiead from file

*ad
=

¢ Edit

:

without -

Edit

Eave and Olosel | Cance| |
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[Time unit of
discharge/water surface
file]: Second

[Boundary Conditions for
j=1I: Inflow

[Boundary Conditions for
j=njl: Outflow

[Water surface at
downstream]: Read from
the file

Rainfall: without

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

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



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

li Stage at downstream time series

Time Water Level(m)
~
£
=
&
-
[:+]
|
.
o
o
z
o
q Impart 2| Export || Cilear

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

1,000

200

GO0

400

200

? >
 a w
0 200 400 G000 800 1,000
Time
| OFK Il GCancel
[Open].

Time series of tsunami wave height data is displayed.

jic. Choose a text file

€« v P « FATbYT » SampleData » N2F 2 »

EE - FLWTA A

& OneDrive kL

e keml

T s srtm_85_05
B 0TI ExportData_l=66_J=76
& Fuuo-£ Hot
W FA7 T amn
& FFive =] URL1_SRTM-Data-Search
& EnFy ;-E URLZ_ortho-Download
B v ] URL2_QGIS-Download
D s
e Windows [
- RECOVERY

v £

N ]

X
v O »
=~ 1 @
fEE=] bl
22:29 I N TxIA-
22:11 Trd o FANA-
72329 Microsoft Excel CS...
23:29 THAR FFaAvb
2018/02/27 23:29 THAN FF2AY B
[02/27 23:29 AUF-Fyb V3-h..
723:29 AUF-Fybk Y3-h...
723:29 AUF-Fubk D3-h...
>

Trf (N | Ho

v

v || Tet files (*.cov txt)

[(=o | swveon |
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Click on [OK].

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

li. Stage at downstream time series 7 >
Time Water Level[ ™ 77
1.0 0 ]
6 —
2 50 161 ]
3 100 a5 5 ]
4 150 495 T ]
]
5 200 6.06 @47 :
: 2 1 The time steps of the
< . .
& 250 76 -] tsunami wave height
83 must be kept at the same
7 300 7 a - value, including at the
= . .
] inflow location.
5 350 6,76 5 ]
9 400 £.06 ]
‘I —
10 450 4,95 i
11 500 a5 .
W 0 _
( ) I T T I T T I T T I T T I
Q 500 1,000 1,500 2,000
Add FRemove Time
Export Clear 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 7 *
Groups
Inflow/Cutflow Boun.., Thitial water surface
Initial Water Surface Ihitial water surface slope of main channel 0.0001|
Time
Others
Save and Olosel | 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:

li”. Calculation Condition 7 *,
Groups
Inflow/Outflow Boundary Cond... | Output time interval (sec)
Initial Water Surface Galculation time step (sec)
Time
Others Start time of output (zec) I:I
Start time of bomber {sec) I:I Output time interval

(sec): 20

Calculation time step
(sec): 0.5

Start time of output (sec):
0

Save and Olosel | Cancel
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5 Other settings

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

ji.. Calculation Condition 7 X
Groups
Inflow/Outflow Boun... Finite differential method of advection terms
Initial Water Surface Maximum number of iterations of water surface calculation
gtn;Eers Felaxation coefficient for water surface calculation
Minimum water depth
A for eddy viscosity coefficient (k/Gush x A + B) l:l
E for eddy viscosity coefficient (k/Gush x A& + B} l:l
MNumber of threads for paralle computation (Only multi core PC)
Thundation of buildings
Model parameter for flow resistance by buildings
Howe to calculate gamma gam y=1-zgri 1-gam v} - |

Finite differential method
of advection terms:
CIP method

Maximum number of
iterations of water
surface calculation: 10

Relaxation coefficient for
water surface calculation:
0.8

Minimum water depth:
0.01

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.



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.

210 [Nays2D Flood v5.0 84 bit] - [Pre-processing Window] - [m] X
aphic Data  Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Option  Help - @ x
QM %X X wwdt § A 2 3 PpE S W R 6

Note: In this basin, an inflow

feonditon to the mainstream occurs on
o the red line, as is shown by
dion “esing the blue arrow. Because this
: sample focuses on tsunami
e runup, a dummy inflow
Condition

discharge datum (Discharge
0 m?%/s) is applied.

les
nages

nages (Intemet)

p GERR)

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

li. Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

4 File Import Geographic Data Grid Measured Values Calculation Condition  Simulation  Calculation Result  Miew  Option |

Ehaes e N %X ent § QQ (23 T PE S EEsE:

4+ + K
DObject Browser x
A I Geographic Data ~
v 1A 3 Elevation B

[ Pointst
2 Obstacle
12D Xrain
12 Bomber
1) Roughness condition
I Areal fraction that buildi..
[} Grid Creating Condition

T

HEE

Grid { Add Inflow

G Add BoxCulvert
N Add Gate

@ Add Pump

Measured Values
Background Images
Background Images (Intemet)
] Google Map (383)

] Google Map (EEE=

KEE
aoooROoRoDw

<
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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’ Untitled - iRIC 3.0.0.6210 [Mays2D Flood v5.0 &4 bit] - [Pre-processing Window] -

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

EHA®S D™ N %X  awk § O Q rre T

4+ + X

Object Browser

I3 Geographic Data

12 Elevation

D pointst

12D Obstacle

12 Xrain

12 Bomber

12 Roughness condition

12 Areal fraction that buildi..
[} Grid Creating Condition

12 Boundary Condition Setting
) New Inflow1

12D Grid (131 101 = 13231)

[ Grid shape

» [J [E Node attributes

> [ IED Cell attributes

[ [ Boundary Condition

12 Measured Values

I2 Background Images

v [ 22 Background Images (Internet)
[ [ Google Map (#3)

) Google Map (BEEEE)
O D) Geogle Map (11 TU5E
O D Google Map (#7)

[ [ Open Street Map
oo
oD

Bing (AZEX)

Bing (EFHEHE)

Double-click to confirm and the [Boundary condition] screen will be displayed.

>E

[x: Ba440.1796875

!Ii
>

Ea@@S O™ e % %S5 awd § QA red I

+ + X

Object Browser

v [ ) Geographic Data
~ [ D Elevation
[ Pointst
(2 Obstacle
[ Xrain
(2 Bomber
(2 Roughness condition
[ Areal fraction that buildi...
[} Grid Creating Condition
[ Boundary Condition Setting
[ New Inflow
v [ 2 Grid (131x 101 = 13231)
[ Grid shape
[0 2 Mode attributes
[0 &2 Cell attributes
(X Boundary Conditien
(2 Measured Values
(2 Background Images
~ [ 2 Background Images (Internet)
O O Goegle Map (3%8)
[ Google Map (EEZE)
O O Google Map (i T3 F)
[ Google Map (#7)
Open Street Map

[m]

oo
oo
oo

* Boundary Condition

Typs:  Inflow

Name: New Inflon]

Setting

Dischargs time series Edit

Slape value at inflon

Transparent '

Line Wfidth: |7
Show name
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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.

/7 Boundary Condition ? *

Type: Trf Iy

Mame: Mew Tnflow |
Setting

Dizcharge time series

0.001 |

Slope walue at inflow |

]
Line'u'u'iu:lth:

Show name

Calar:

Transparent

Cancel

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

/* Discharge time series ? X

Time Discharge(m3/s) 1D =

300 —

- i

0 i
o

0 500 —

E J
3

S i

g i

0 400

2 i
]

200 —

0 —

LA B e e e e
4] 200 400 GO0 BOO 1,000
Aidd Remaove Time
Export Clear Cancel
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Name: Arbitrary name of
inflow

Slope value at inflow:
0.001



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 4 « TA7FYF » SampleData » M2F 2 v O -l
EE - FLLTANA - =~ [ @
& OneDrive L ExHE E8 e
Clec kml 201 Tl Al -
- . srtm_65_05 201 Il FANA-
B pATIL 8% ExportData_l=86_J=76 201 Microsoft Excel CS...
& Fuvo-f B Hor 201 FHAR Pk
W 7RI b 5 om 20 FEAR FF2AY R
FEaiyh 2 URL1_SRTM-Data-Search {V5-Fyk ¥3-h..
& ErFr 2 URL2_ortho-Download {057
g v 21 URL3_QGIS-Download 5%
D z3-zwy
s Windows |
- RECOVERY
& sl oh R4 S 2
T V&N | Qo1 v| Text files (*.csv ".txt) v
B0 Tl
Click on [OK].
* Discharge time series ? *
Time Discharge(m * b ]
1 0 Q 7
3 50 0 0.4 —_
3 100 0 ]
o 024
n
4 150 0 2 i
m —
5 200 0 % |
@ 0
& 250 L] H i
= -
7 300 0 i 1
o -02 —
& 350 ] b
o 400 a 1
_04 —
10 450 L] b
11 500 a 7
Yio-06 -
( ) I T T 17T I T 17T I T T T I T T 7T I
0 B00 1000 1500 2,000
Add Femove Time
Export Glear Gancel
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The time steps of the
tsunami wave height
must be kept at the same
value, including at the
inflow location.



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

fi’ Untitled - iRIC 2.0.0.6210 [Nays2D Flood v5.0 4 bit] - [Pre-processing Window] - ]
* Fle Import Geographic Data | Grid Measured Values  Calculation Condition  Simulation  Calculation Result  Wiew Option  Help -lalx
Edass DM G Select Algorithm to CreateGrid.. B, & ¢+ 4« £ T b B 2 BB % By i e G5

++ X Grid Creating Condition ’

Object Browser Boundary Condition Setting »
v I Geographic Data | CreateGrid..
12 Elevation

Attributes Generating >

O Pointst . :
122 Obstacle Attributes Mapping »

Edit »
12 Bomber - -
[ Roughness condition Bl
15D Areal fraction that buils Dintyetin »

) Grid Creating Conditicn
12 Boundary Condition Settin
L3 New Inflowt Add New Grid
£ Grid (131x 101 = 13231)

[ Grid shape * Import..

[ 5 Node attributes S
O 3 Cel attributes

12 Boundary Condition

1) Measured Values

12 Background Images

I Background Images (Internet)
) Google Map (:228)
Google Map (FEE )
Google Map (14 T3
Google Map (#7)

Open Street Map

Bing (AZER)

Bing (EFEHE)

@ Open Bird's-Eye View Window

]

OooodoE
Cooooo

[x: 8772271875 ¥: -80987. 1015625

Inflow rivers are set on the sides.

Ji_ Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 &4 bit] - [Pre-processing Window] - O X

* File Import Geographic Data Grid Measured Values Calculation Condition Simulation  Calculation Result  View Option  Help - ax
PSS nME L %k aw gt §AQ 22« I PpE S SR a0
+ + X
Object Browser
1) Geographic Data
12 Elevation
O Pointst
12 Obstacle
1 Xrain
12 Bomber
IZ) Roughness condition
12D Areal fraction that buildi...
[) Grid Creating Condition
12 Boundary Condition Setting
) New Inflow1
12D Grid (131 % 101 = 13231)
[ Grid shape
[J £ Node attributes
> [ 15D Cell attributes
12 Boundary Condition
12 Measured Values
12 Background Images
I Background Images (Internet)
Google Map (8]
Google Map (EEEE)
Google Map (1 FUzE)
Google Map (#27E)
Open Street Map
Bing (AZEE)

Bing (EFHEHE)

oooooEO
ooooopoD

d o
[x: Ba440.1796875 [: -81267.9600375
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The grid node indexes of the inflow location of the sample data is given below:

Grid node indexes| Discharge
Inflow Note
G, j) data
Inflow 1 (1, 26)~(1, 29) QO1.txt

i Untitled - iRIC 2.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

* Eile lmport Geographic Data Grid Measured Values  Calculation Condition  Simulation
EEd@ae N K “Yx ewt §QQ et I PBE

+ + K

Object Erowser

v [ 2 Geographic Data
v [ 2 Elevation
[ Pointst
ICD Obstacle
12 Xrain
12 Bomber
I Roughness condition

Grid Creating Condition
Boundary Condition Setting
[ New Inflowt

Grid (131 x 101 = 13231)

[) Grid shape

[ 2 Node attributes

[0 &2 Cell attributes

1D Boundary Condition
Measured Values
Background Images

IE3 Background Images (Internet)
[ [ Google Map (i£#)

) Google Map (EEEE)
) Google Map (1 Y3
[) Google Map (#:%)

[) Open Street Map
D
D

v M

v M

ooood

Bing (#5EHE)

IE Areal fraction that buildi..

Calculation Result  View Option  Help

tm By g B S

[x: 884401796875
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[: -81267.9508375

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].



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

i¢. Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - [m] >
® Flle Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Option  Help _&x
EEd@e DA nr %A % et § QA pE S EE L 2 6
+ ¥+ K

Object Browser = B
~ [ &) Geographic Data

~ [ 3 Hevation

0 Pointst
3 Obstacle
3 Xrain
(2 Bomber
(20 Roughnscs ~anditinn
[ Area | *  Import..
D GridCrez % m
(53 Boundar ;A -
O New

=

Export Al Pol

Delete All..

Color Setting..
Set Up Scalarbar...

Google Map (&E
Google Map (/\f 7y
Goegle Map (#27%)
Open Street Map.
Bing (MEEE
Bing (EFEHE) Ml Groole

oooooro
poooooog

[X: 86920.8046875 [¥: -79453.3046875
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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.

+ + X 44K

Object Browser

~ 4 22 Geographic Data

~ 15 Elevation

[ Pointst
12 Obstacle
12 ¥rain
12 Bomber
12 Roughness condition

[ Polygon1
12 Areal fraction that buildi...
[ Grid Creating Condition
153 Boundary Condition Setting
[ New Inflow
12D Grid (131 101 = 13231)
) Grid shape
[ 23 Mode attributes
[0 & Cell attributes
I3 Boundary Condition
2 Measured Values
Background Images
Background Images (Intermet)
[ Google Map (1£88)
[ Google Map (HEEZ)
[ Google Map (N1 73K
[ Google Map (%)
[ Open Street Map
0O

Bing (MZEEE)

<

RIR

<

<
8]

K&

ogooorRoope

fi’. Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

PRS0 A [ % ek §AQ[ e T

2 Edit Roughness condition value

Flease input new value in thiz polveon.

| 2 _IF4

- a

£ EHle Import GeographicData Grid Measured Values  Calculstion Condition Simulation Calculation Result  View Option  Help
By s B b %

Roughness candition ||].|]3
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Cancel

Setting Polygon

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

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



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 . Note
pPoyE P coefficient
Forested
Forest . 0.030
mountains
. Low buildin Residential
LowDensityArea . g 0.040
density area area, etc.
. . High buildin, Industrial
HighDensityAreal st g 0.080
density area area, etc.
HighDensityAreaZ2 Ditto 0.080
HighDensityArea3 Ditto 0.080
Sea Sea area 0.025 )
Note: Manning's roughness
. . fficient i
River River 0.025 coethcient 18
comprehensively set by
considering simulation
Ji. Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - a x models, land use 1n the basm
2 Ele Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View Option  Help _ -« and past records. Refer to
EE@®S N E M %A% ent d QA et pE fEalasBELIL a8 page 33 of Flood Simulation
+ + K Manual (Draft) and page 89
f’l‘” f;‘“;e’ — - of The Collection of
v 18 flevaion Hydraulic Formulae (Japan
0D points - . .
& el Society of Civil Engineers
5 Xrain (FY 1999)
() Bomber
~ [2] £ Roughness condition
) River
O Sea

[ HighDensityArea3
[) HighDensityArea2
[) HighDensityAreal
[) LowdensityArea
O D forest
(2 Areal fraction that buildi...
[ Grid Creating Condition
~ [ 3 Boundary Condition Setting
[ New Inflowt
~ [ O Grid (131% 101 = 13231)
O [ Grid shape
[J £ Node attributes
[0 & Cell attributes
[Z Boundary Condition
(5 Measured Values

» I * l.
) g*
i \ I
~ |4 3 Background Images (Intemet) . Y

(£ Background Images
Bl 92018 ONES . Lobae DiatalGl i Lcosmous | ismaAR)

[x: 92866.9921875 [¥: 734093 2383625
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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 Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] = [m] x
* Fle Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  Wiew  Option  Help - 8=
ELd@ee D0 Q i« «antd QQ i bl fEEsELEL (0
+ + X @ 44 K
Object Bromser
~ [ [ Geographic Data
v [ £ Elevation
[ Polygont
OO Pointst
2 Obstacle
12 Xrain
12 Bomber
12 Roughness condition
() River

) Sea
(3 HighDensity Edit Name...
) HighDensity  Edit Value..
L) HighDensity

) Lowdensity Copy...

[0 ) forest *  Export.

12 Areal fraction th
[ Grid Creating Condit *  Moveup
(2 Boundary Condition ¥  Move down
[ New Inflow1

v 2 0 Grid (131 x 101 = 13} 70 Delete..

O ) Grid shape

[ 3 Node attributes oy s
[ & Cell attributes

122 Boundary Conditien - Wb

et

(2 Measured Values {_‘\\\\ N
) |
B Backyrired Images 8 DoarslGlobe Landsm  Ceosmeus | wimsiARY

[ [¥——
-~ . .
£ Edit Elevation value ? *

£ Select Geographic Data ? *
Pleaze input new value in thiz polveon.

Please select which geceraphic data to copy this polyeon. .
: Eleration : |—3

:Elevation v

GCancel Gancel
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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.

li<. Untitled - iRIC 2.0.0.6210 [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 -&]x
ELd@ae N0 | %X« d §QQ (et L PpE S WS |6
+ + K

Object Bromser
v [ 2 Geographic Data
v 3 Elevation
[ Polygont
0D Pointst
12 Obstacle

Xrain
2 Bomber
~ [ 22 Roughness condition
[ River
[ sea
[) HighDensityArea3
[) HighDensityAreaz
[) HighDensityAreat
[ LowdensityArea
O forest
122 Areal fraction that buildi...
Grid Creating Condition

Note: Check whether the

roughness coefficients are
properly displayed on the
grid.

v

(2 Boundary Condition Setting
O New Inflow
v & £ Grid (131 x 101 = 13231)

[ Grid shape

[0 2 Node attributes

~ [ 2D Cell attributes

O O Obstacle
OO xrin
[0 O Bomber

79



3. Making a simulation

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

i’ Untitled - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - a X
® FEile Import Geographic Data Grid Measured Values  Calculation Condition | Simulation  Calculstion Result  Wiew Option  Help -
EH@®S O™ a1 % x| «w 4 § Q[P Sl o o ©
t+ + X B s
Object Browser W Solver Information...
~ [ Geographic Data
v [ D) Blevation #  Export solver console log...

[ Polygont
OO Pointst
12 Obstacle

Sea
HighDensityArea2
HighDensityArea2
HighDensityArea’
LowdensityArea

O O forest

15D Areal fraction that buildi..
[) Grid Creating Condition

I Boundary Condition Setting
) New Inflowt

12 Grid (131x 101 = 13231)

) Grid shape

[0 2 Node attributes

15D Cell attributes

[ [) Obstacle

O 1 Xrain

O ) Bomber

Wb 22018 OMES. £obue D analGloba Landam f Ceoameus

[x: [y:

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

simulation.

it 2ipro - iRIC 2.0.0.6210 [Nays2D Floed v5.0 64 bit] - [Solver Console [Nays2D Flood v5.0 64 bit] (running)] - u] X

File Import Simulation Calculation Besult View Qption Help -

N L e L ey o Q& +rre 3 3]
Nays2d_flood Solver Version 5.0.0000 Last updated 2014/5/14 s
Copyright(C) by Yasuyuki Shimizu, Hokkaido Univ., Japan -5
Modified by Ichiro Kimura, Toshiki Iwasaki, Satomi Kawamura, Takuya Inoue , Mic =y
hihiro Hamaki , Takeshi Takemura
23 24
0 1 23 24
1 23 24

0
inflow(i=1)New Inflowl
time ginput  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
€0.000  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
120.000  0.0000  4.6€00  0.0000 out
160.000  0.0000  5.1720  0.0000 out
180.000  0.0000  5.6160  0.0000 out
200.000 0.0000 €.0600 0.0000 out
220.000 0.0000 €.3400 0.0000 out
240.000  0.0000  6.6200  0.0000 out
260.000  0.0000  6.2020  0.0000 out
280.000  0.0000  6.9040  0.0000 out
300.000  0.0000  7.0000  0.0000 out
320.000  0.0000  6.9040  0.0000 out
3£0.000  0.0000  €.3080  0.0000 out
360.000  0.0000  €.6200  0.0000 out
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4. Visualization of computational results

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

i’ 2ipro - iRIC 3.0.0.5210 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

? File

Import  Geographic Data  Grid

EEaeSnM Qe % -t

+ + X

Objest Browser

Measured Values

Geographic Data

12 Elevation

[ Polygont

OO Pointst

[ Obstacle

12 Xrain

12 Bomber

12 Roughness condition
() River

vOo

Sea
HighDensityArea3
HighDensityArea2
HighDensityArea1
LowdensityArea
OO forest
[ Areal fraction that buildi..
[) Grid Creating Condition
1= Boundary Conditicn Setting
O Mew Inflow1
1) Grid (131 101 = 13231)
() Grid shape
[ 2 Node atiributes

v 132 Cell attributes

O ) Obstacle

O 1) ¥rain

O ) Bomber

Calculation Condition

Simulation

@ G, |+ e

-
-

Calculation Result

u}
View Option Help
Open new 2D Post-Processing Window

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

Open new Graph Window

Open new Scattered Chart Window

Compare with measured values...

Reload

Delete..

Import..
Export..

Export solver console log...

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

e

- &%

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

fi¢. .ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Post-processing (20): 1]

B4 File Import Draw Measured Data
Ehbees I
[OXCNCRCAC)

Object Brawser

Simulation

~ [ 12 Particles (auto)
O O velocity(ms-1)
~ [ [ Cell attributes
[ [ Obstacle (Normal...
[ [ Obstacle (Obstacle)
O O Bomber (Normal ..
[0 [J Bomber (Bomber ...
Scalar (cell center)
O O Obstacle
OO Bomb
22 Measured Values
1= Background Images
12 Background Images (Internet)
Google Map (:£58)
Google Map (BEFH)
Google Map (I TUyE)
Google Map (#7)
Open Street Map
Bing (FZ!
Bing (EEEHIE])
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o) ] e ] v v
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3
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Axes

fgoocoooooxno

Distance Measures

B [ Measure1

Animaticn

Calculation Result
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View Option
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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)

e Vector

Velocity

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

visualization

e Streamline

Velocity

Displays the streamline

e Particles

Velocity

Displays particles

e Cell attributes

Obstacle cell (normal cell)

Displays normal cells

Obstacle cell (obstacle cell)

Displays obstacle cells
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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.

Lii 3.pro - IRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Post-processing (20): 1] - O

H Ele lmport Draw Measured Data  Simulstion Animation  Calculation Result View Option  Help R
ER@®S DM Q 42 %5k «nt d QQ »red I pE 2B %L g 6
[ORCRCRONCHEAT | FETN

Object Bromser *

v [ 23 Nays2DFlood v5.0 64 bit Grids ~
~ [ ) Geographic Data
v [ 2 Elevation
O O Polygent
iRICZone
() Grid shape
v [ 5 Scalar (node)
[ O DepthiMax)
[) Depth
[ [ Elevation
[0 [ WaterSurfaceElev...
O [ velocity (magnitu...

Velocity(ms-1) (m...

<
&

5
£

Depth(Max)

Depth

Elevation
WaterSurfaceElev...
Velocity (magnitu...
Velocity(ms-1) (m...

ooopoo

<
©

z
2

O Velocity(ms-1)

12 Streamlines

[ velocity(ms-1)

) Particles (auto)

() velocity(ms-1) -

<
|
goopopUOoOoooo@o

<
&S}

|

Dizuldhhs ke Jags s 3B AE

[ 8s8B0.421875 [¥: -78365.2734375

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

The [Scalar Setting] window will open.

i’ 2.ipro - IRIC 3.0.0.6210 [Nay=2D Flood v5.0 64 bif] - [Post-processing (20): 1] = 6|
Bi File Import Draw Measured Data  Simulation  Animation  Calculation Result View Option  Help
Pad@esS DM % %Sk ety QQ el I pE 2w %L | ©
PROOE vla | P

Object Browser x

v [ 2 Nays2D Flood v5.0 64 bit Grids A
~ [ 2 Geographic Data
3 Elevation
0 O polygont
v M2 iRicZone
[) Grid shape
~ [ & Scalar (node)

o
o
I
2
Es
=
:
)

[
ES
F

Show Attribute Browser

21 Property...

Jocity(ms-1) (m..

<
©
5

o s o

epth(Max)

Depth

Elevation
WaterSurfaceElev...
Velocity (magnitu..
Velocity(ms-1) (m...

coopoorooooe

<
9]

3
H

[ velocity(ms-1)
Streamlines

O O Velocity(ms-1)

3 Particles (auto)

[0 O Velocity(ms-1) v

popooooogpoooord

<
&

<
9]

[X: 86723.484375 [v: -B1238.034375

83



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

Eq scalar Setting

Physizal Walue:  Depth
“falue ranee
] Automatic:
Max: Fill upper area
Min: LI Fill lower area

Divizion Mumber: [15 =

Colormap

O} I |
O

) Custom Setting .

Display Setting

() Golor Fringe (@) () Izolines

Transparent

The contour map is easier to see now.

jic. 3.ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1]

Eq File Import Draw MeasuredData Simulation Animation Calculation Result View Option Help
Edams N0 sr %5 «unt §QQ 3t I PE
PROO® am | JETTN

Object Browser x
~ [ [ NayszD Flood v5.0 64 bit Grids ~
~ [ [ Geographic Data
v [ £ Elevation
O [ Polygont
~ [ 3 RicZone
[ Grid shape
~ [ £ Scalar (node)
O O DepthiMax)
D Depth
O O Elevation
O O WaterSurfaceElev...
OO Velocity (magnitu...
O O Velocity(ms-1) (m..
v [ 2 Graph
OO DepthiMax)
[ ) Depth
[ ) Elevation
[ [) WaterSurfaceElev...
[ ) Velocity (magnitu..
O O Velocity(ms-1) (m...
v M D Arow
O O Velocity(ms-1)
~ [ £ Streamlines
O O Velocity(ms-1)
v [ D Particles (auto)
O O Velocity(ms-1) ¥

X

Begion Setting

Color Bar Setting

S e R

W

Cancel

N |
LI |
3" | 0

i
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Value range:

Remove M from
[Automatic]

Max: 7
Min: 0.01

Remove M from [Fill
lower areal

Color map setting: Do not
change any settings

Display Setting:
Contour Figure

Division Number: 15

Semi-transparent: Do not
change any settings.

Region Setting: Do not

change any settings.

Color Bar Setting: Do not
change any settings.



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”. ipro - IRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1] — o X
Eq Fle Import Draw MeasuredData  Simulation Animation Calculation Result View Option Help &%
Pdate D0 q K %% et QQext I pPE /FBHEHSELEL 6 O
PEPOG aa | PR

Object Browser x

1 3 Polygon1 ~
v [ D iRicZone
1) Grid shape
v [ D Scalar (node)
[0 ) Depth(Max)
[ Depth
O O Elevation
O ) WaterSurfaceElev...
OO Velocity (magnitu...
OO Velocity(ms-1) (m...
v [ D Graph
O O Depth(Max)
O ) Depth
O O Elevation
O ) waterSurfaceElev...
[ O Velocity (magnitu...
0D Velocity(ms-1) (m...
v [ 2 Arow
[B] Show Attribute Browser
~ M5 stre
OO0 == Property.. o~ £l
v [ D Particles (auto) | <A
[ D Velocity{ms-1) [l =
v [ ) Cell attributes o |
[0 ) Obstacle (Mormal...
[ ) Obstacle (Obstacle) ¥

L2 30 wisbhe Lan

[x: e7866.8984375 [¥: -82200.6953125

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

Erl Arrow Setting ? *
Length
Lezetl Region Setting
O Auto : Remove M from [Auto]
Color Bar Setting
Standard value: 8.000000 3| [mfs]
S G ixel] Standard value: 8.00
Minimum value to draw: [m/=] Length on screen: 40
Sampling L.
. Minimum value to draw:
O &l vertices
0.008

® Sampling rate:
I-direction J-direction n Samphng
Color

Sampling rate
® Custom color -

(I-direction): 2
(O By scalar value  Depthiida)

Arrow Shape Sampling rate

Arrow size: (J'direction)1 2

Line width: [1] (2

Color:
Do not change any
=il settings.
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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.

ji©. 3ipro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1] — a X
Ed Ele lmpot Draw Measured Data  Simulation Animation | Calculation Result  View Option  Help -8 x
EeeeS O™ @ % % E @ Str/Stop Animation et T pE s mB e [
PEOO® a ' Toggle following last step

Object Browser Reset
O [ Polygont Step Backward

v [ @ iRiCZone Step Forward

) Grid shape Goto Last Step
(2 Scalar (node)
O O Depth(Max) Animation Speed Setting...
[) Depth
[ [ Elevation

[ ) WaterSurfaceElev...

Ji¢. 3.ipro - iRIC 2.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Post-processing (20): 1] - a X
Bo Fie Import Draw MeasuredData  Simulation | Animation  Calculation Result View Option  Help - @ x
Flale®& ™ a5 %% () StertfStop Animation FEEpE S EBE SR )

PEEOO® al Toggle following last step
Object Erowser Reset
O [ Polygont Step Backward
v 4 O iRicZone Step Eorward

[ Grid shape Go to Last Step

~ [ £ Scalar (node)
O ) DepthiMax) Animation Speed Setting...
[) Depth
[ [ Elevation
[ [ WasterSurfaceElev.
T TY Vialmsibes fanm it
Ji¢_ 3.pro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Post-processing (2D): 1] - a X
Bo File Import Draw Measured Data  Simulation Animaticn Calculation Result View Option  Help -8 %
PEHR®S DM N %S5 aet 3 QA ot IPE EESHLEL 0 O
PEROOE Ha ¥ t=5i0s
Object Browser s
O O Polygont S o
v [ D iRicZone =
[} Grid shape Es

I Scalar (node)
Depth(Max)
Depth
Elevation

Velocity (magnitu..
Velocity(ms-1) (m..

pgoooop

Depth(Max)
Depth

Elevation
WaterSurfaceElev..
Velocity (magnitu...

gopoooe

Velocity(ms-1) (m.

<
&

goooooopooooRo
o

<
)

x
H

[ Velocityims-1)

v [ Streamlines L
OO velocity(ms-1) 5 J “
¥ 12 Particles (auto)

o ’,\‘
R
O O Velocity(ms-1) A
v [ D Cell attributes
O O Obstacle (Normal...
[1 ) Obstacle (Obstacle) ¥

P ——

[x: 87620.28125 [¥: -B0518.4921875
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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.

Ji. 3.pro - iRIC 2.0.0.6210 [Nays2D Fleod v5.0 64 bit] - [Pre-processing Window] - a X
£ File Import Geographic Data Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View  Option  Help - & x
eSS N @ & X et § QAQ (e I pE FEESEEER (0

+ ¥ X

Object Browser
v O 2 Geographic Data
v 2 2 Hevation
O Ppolygont
OO Pointst
(2 Obstacle
(5 Xrain
(2 Bomber
~ [ 3 Roughness condition
[ River
[ Sea
[) HighDensityArea3
[) HighDensityArea2
[) HighDensityArea1
[ LowdensityArea
OO forest
(3 Areal fraction that buildi.. 5 s
[} Grid Creating Condition 2 el AL Edit Coerdinates...

o8

3
R

<
i8]
OORpRE

Boundary Condition Setting . 4
) New Inflow . AT SouTR Open Crosssection Window
Grid (131 101 = 13231) t I Open Yertical Crosssection Window
) Grid shape s —~

[ Node attributes
D Cell attributes

<

[ ) Obstacle
O 0 Xeain
O ) Bomber =
[X: 90734.1796875 [¥: -72953.0850375
bt . . .
;7 Edit Grid Coordinates ? >

Flease input the new coardinates of the selected erid node.

x(86, 76) [90727 520819 |

(86, T6) |-79952648380 |

Cance|
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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 Datal].

Click on [OK].

12, Data Source Setting ? X

Calculation Result External

Foint Data Selected Data

Mew Inflow1

Add >3

Two dimengional Data 4G Bomms
Depth(Max)

Depth

Elevation
WaterSurfaceElevation
Velocity (magnitude Max)
Velocity(ms-1) (magnitude)

. Data Source Setting ? >

X A Note: Unit: m?/s
Calculation Result External

Paint Data Selected Data

New Inflow1 WaterSurfaceElevation
Velocity(ms-1) (magnitude)

Add > |

Two dimensional Data << Remove
Depth(Max)

Depth

Elevation

Velocity (magnitude Max)

Setting
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The grid node indices from an arbitrary location that were identified before are input to the
[lland [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.

ji?. 3pro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Graph Window: 1] — [u] x
% File Import Draw Simulation Animation CalculationResult View QOption Help e
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Draw Setting:

:\l‘Tter.’Sur[ac:Elevatmr?t d Label: |WaterSurfaceElevation ¥ Axis . .
elocity(ms-1) (magnitude) O Let Y-axis: nght
Line: Style: |Solid Line ~ | Line width: [1 5]

Bar Chart: [] Show as Bar Chart

Line Style:

Colar:

Do not change any
settings.

Color:
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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.

i 2pro - iRIC 3.0.0.6210 [Nays2D Flood v5.0 64 bit] - [Graph Window: 1] - [m]
Y Fle Impert Draw Simulation Animation CalculationBesult View Option Help _lax
Bl @& S & [ % R A » 4 4 QG et bl fEBESELER 6 0
25 [9 = WaterSurfaceElevation &
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Time
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B 5 : ‘ . . ‘ . S ‘ i
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Data Source | | xis Setting | Dran Settine] | Marker Settine| | Copy
Snapshot
= Vo

LEGSV Export Setting

Folder & Prefix

Folder: An,
Folder: {IG¥nays2d_flood¥docihzF 2 | E o
Prefix: |[ExportData | (The folder can be the
_ same as that for storing
Region the sample data)

Current Only Full Region
Prefix: Do not change any

1 Mir: |' settings.

Region: Do not change

dMin any settings.
dwec Time: All Time steps
Time

Current Only  [ZIEAIT Timesteps!

Start: a
I

End: ' 1800
[ B |

L SV Export ? X

Saving cav files..

B 12%
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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.
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Chapter 4

Examples of Rainfall Induced Flooding in
Actual River

& Objectives

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

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

& Outline

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

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

2. Setting the calculation conditions

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

3. Making a simulation

4. Visualizing the calculation results

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

map.
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1. Creating the calculation grid

Importing geographic data

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

i’ Untitled - iRIC 3.0.4.6230 [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

EHARS 90 Q& K [T X et QAQ (ot pE EESKHL R0 O

+ e x

Object Browser x Tools »
v [V]© Geographic Data Maintainance

© Elevation
© Obstacle
© Xrain
© Bomber
© Roughness co...
© Areal fraction t...
O Grid Creating Con...
© Boundary Conditio...
© Grid [No Data]
3 Measured Values
© Background Images
v [F© Background Image...
[J 0 Google Map (R...
[J O Google Map (S...
[J 0 Google Map (...
[J O Google Map (T...
[J O Open Street M...
[0 Bing (Aerial)
[J O Bing (Road)
[0 Gsl English) (...
[1 D GSI (Ortho ima...
0 Axes
v [1© Distance Measures
O Measure1

@ Create/Update Translation Files...

In [Preferences] scroll to [Background Images (Internet)]

IR Preferences

Network Prosy  Background Images (Intemet)  Web Elel 4| »

? X

Google Map (Road)
Google Map (Satellite)
Google Map (Hybrid)
Google Map (Terrain)
Open Street Map

ing (Aerial)

Bing (Road)

[] GSI (Standard) (Japan only)
[1GSI (Pale) (Japan only)

GSI {English) Japan only)
] GSI (Relief) Japan only)
GSI {Ortho images) (Japan only)

Up

Google Map can also
be used instead of
Ortho-images but it
requires registration

with Google.

pad. | [ Edt. || Delete

‘ | Restore Default ‘

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

fi2 Untited - IRIC 3.04.6230 [Nays2D Flood v5.0 64 bt - [Pre-processing Window) 5 X
’ File Import Geographic Data Grid Measured Volues Cala
PUAGS N0 A LT %

v ex

iion  Simulation  Calculation Result View Option  Help
w43 QAR vt bE I EESE P

Export All Polygons.

> % Delete Al

Color Setting.
Set Up Scalarber.

iR

[x:-26300766468048095703 [V: 1.2301720380783081055

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

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

i select Coordinate System ? X

Search: |jaDan ‘

EPSG:2446: JGD2000 / Japan Plane Rectangular CS IV~ A
EPSG:2447: JGD2000 / Japan Plane Rectangular CS V
EPSG:2448: 1GD2000 / 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 1X
EPSG:2452: JGD2000 / Japan Plane Rectangular CS X
EPSG:2453: JGD2000 / Japan Plane Rectangular CS XI
EPSG:2454: JGD2000 / Japan Plane Rectangular CS Xl
EPSG:2455: JGD2000 / Japan Plane Rectangular CS XIlI
< >

Hint about Japarese coordinate systems (EPSG:2443 — 2461)
Hint about UTM coordinate systems (EPSG:32601 — 32760 etc )
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Select [GSI (English)(Japan Only)] in Background Images
[Zoom In] towards ‘Japan’

! Select Region ? X

Background Ina

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

7 Select Region ? X

Hizen-Torishima i, '

EAST CHINA SEA
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[Zoom In] towards ‘Sapporo’

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

Wi Unfitled - IRIC  Select Region

e Import ¢
TLT R Rishifito Is.
+ v 1 Teshio RO\

Object Browser

Teurito Is. 2 = Yagi

0 Mea Okushirito ls.gOkush i
1
| * Okiiwa Is.
|
1
Ochima Is © !
* Background Image: [GS1 (Endlish) (Japen only) v Zoomln Next

Kunashit

7 Select Region
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W ey Ishikari Plai paromil SN ¢ (4
2 s e N, oy %
S N
P4 © Aigeyar® § U 3

( . Teine

I
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uriyama Yubari® N

Toyohira R:

20-nupuri
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<oan-nupuri
Mt oter
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e kg it Nokapira
i
Wakkario shikorsu
o Fupus
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[Zoom In] towards ‘Chitose’ so that you can spot ‘Lake Utonai’

£ Select Region

Chitose R.

® Atsuma

-2
1]
c
3
Y
»
Background Image: |GSI (English) (Japan only) | [ Zoomin Zoom Out Next
Drag the target part and click [Next].
7 Select Region ? X
@
o,
S,
%é.
%
© Abira

» ®© Atsuma

'g 252

3

o

»

1
Backeround mage: [GS1 (English) (Japean orib) f|= Next Gancsl

ji’ usingfortutorial.ipro - iRIC 3.0.4.6230 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

Mouse H Int Z File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Res v Optiomg Help
. . PE@&s M a N xF % ewd § AQ 2«3 ) PE S EESHEHE L
Ctri+ Right Click =Pan ++=x

Nt Raear x

.252

|1 cancel

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

the screen.
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[Zoom Level Setting] screen will be displayed.

Specify the zoom level and select the source

.7 Zoom Level Setting ?

Specfy the zoom level of data vou want to import.
Zoom level: (11 |5

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

Source: |USGS elevation tiles (SET M)

014 Cancel

Zoom level: 11

Source: USGS (SRTM)

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

the zoom level is set to 11.

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

[Pre-processing Window] screen.

i?_ Untitled - iRIC 3.0.4.6230 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]
# File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help
EEHARS DA N %A X «st d QAQ et pE fEmESEL L 600
s v X% 4L
Object Browser x
v []© Geographic Data
v @ Elevation
0 Points1
© Obstacle
© Xrain
2 Bomber
S Roughness co...
[/ © Areal fraction t...
D Grid Creating Con...
© Boundary Conditio...
© Grid [No Data]
© Measured Values

© Background Images
v []© Background Image...
[ D Google Map (R...
[ D Google Map ...
[ 0 Google Map (...
[0 Google Map (T.
[J D Open Street M...
[J O Bing (Aerial)
[J O Bing (Road)
[ O GSI (English) (..
[0 6sl (Ortho ima...
0 Axes
v [/]© Distance Measures
O Measure1
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When one of the items in the background image of the object browser is checked, the

background image is displayed.

bit - [Pre-pr

PE smEsEY °®

v 23 Backgr met)
[ Google Map (Road) &,’k‘y %
[0 Google Map (Satelite) g
[ Google Map (Hybric)
(]2 Google Map (Terran)
[J 0 Open Strect Map.
[] 0 Bing (Aerial }
30 ging (Road)
[0 Gl (English) (apan only)
(]2 GSi (Ortho images) Uapan oniy) |
0 Aves
v [ © Distance Measures
0 Measuret

2 File Import Geographic Dats Grid Measured Values Calculation Condition Simulation Calculation Result View Option  Help
PUARS N0 @ i WNE et s QR weet?

* calculation,

© Al

Y ewnsjy

X: 586613828125 |Y: 146947 515625

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

set 1n reference to the

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’_ usingtutorialbckimage.ipro - iRIC 3.0.4.6230 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - X
2 File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help —
Buaas 0c e [ heangoimio eGP " BB AR EL 00
iy XU W A2 T ating Condition »
Object Browser - o
Boundary Condition Setting >

v [V]© Geographic Data

v [1© Eevation Creste Grid o
O Points1 Attributes Generating
© Obstade Attributes Mapping »
© Xrain
S Bomber B3

© Roughness condition * Delete..

© Areal fraction that bu
O Grid Creating Condition
© Boundary Condition Sett
© Grid [No Data] Add New Grid /
© Measured Values
© Background Images

v [1© Background Images (inte PO /

[ D Google Map (Road)

[ O Google Map (Satellite)

[0 Google Map (Hybrid)

10 Google Map (Terrain)

[[] D Open Street Map

[0 Bing (Aerial)

[J 0 Bing (Road)

0 Gl (English) (Japan only)

[J 0 GSI (Ortho images) Japan only)

Display Setting.

®

Open Bird's-Eye View Window .

I+ Import..

O Aves
v [ @ Distance Measures
O Measurel

o ewnsy

X:-60883.3671875 [Y:-136311.7¢

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.

i’ select Grid Creating Algorithm ? X
Algorithm: Description:
Create grid from polygonal line and width First, please define

rolvaonal line, by
mouse*cli;king The
Create grid by dividing rectangular region rolygonal line is used
. - . . . as the center line of
Create grid by dividing rectangular region (Longitude-Latitude) ||y} orid Then, vou
Create compound channel grid define the width,

. . . . division number of
Create grid shape solving Poisson equation and in 1 direction and
Multifunction Grid Genarator J direction.

Simple Grid Generator

Create grid from river survey data

0K || Eames!

100



|| 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.

EHAMS M E N T «w 4§ QA
K AL
Object Browser:

LEY

Setting the grid
centerline

Set the grid
centerline from
the upper
reaches of the

oa river (upstream)
to the sea
(downstream). To
finish, press the
Enter key or

R double click.

-145400.109375

2 Google Map (Satellite)

[0 Google Map (Hybrid)

[]2 Google Map (Terrain)

[0 Open Street Map

[0 2 8ing (Aerial)

[]2 Bing (Road)

13 Gsl (English) Japan only)

[ 2 GSI (Ortho images) (Japan only)

" enqy
Y ewnsyy

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

[nj] Number of divisions in the

longitudinal direction): 120

[ni] (Number of divisions in the

transverse direction): 100

: ! [W] (Grid width): 10000 m

ng 120 El dl- £99919 m Note: In this example, grid cell
intervals di, dj are set at
n.: 100 2] dg: [100 m

W: | 10000.000 ¢ around 70 and 100 m
- : m

respectively.

Dk Cancel Apply
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Click on [Yes] in the [Confirmation] window.

i Do

~ ' .
. Confirmation

attributes now?

you want to map geographic data to grid

Yes No

A grid will be created.

i usingtutorialbckimage ipro - iRIC 3.0.4.6230 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]

> File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Option Help
6

EHARS 90 & I %Sk «nt ¥ QA 6t T PE

4R AA
Object Browser x
v [ © Geographic Data
~ [/ © Elevation
0 pointst
© Obstacle
S Xrain
© Bomber
© Roughness condition
© Areal fraction that buildings oc.
0 Grid Creating Condition
[ S Boundary Condition Setting
v M@ Grid (121x 101 = 12221)
0 Grid shape
> [J& Node attributes
> [ Cell attributes
© Boundary Condition
© Measured Values
[ © Background Images
v [M1© Background Images (Internet)
] O Google Map (Road)
]2 Google Map (Satellite)
] 0 Google Map (Hybrid)
]2 Google Map (Terrain)
712 Open Street Map
[ D Bing (Aerial)
719 Bing (Road)
3 GSl (English) (Japan only)
12 GSI (Ortho images) Uapan only)
0 Aves
v [ @ Distance Measures
O Measuret

4 LE1FAIN

%

2,
%X
%
%

/

S~ . '
m@(s‘/e . /

O Al

o ewnsyy

=

X: -28882.4375 [V:-146337.28125

Project successfully saved to C:
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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.

fi?. usingtutorialbckimage.ipro - iRIC 3.0.4.6230 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]
tion Calculation Result View Option Help

# File Import Geographic Data Grid Measured Values Calculation Condition  Si
PEHABS N0A LI %Y X ..t ¥ Q O
K A4

Object Browser x
v [ © Geographic Data

el

Roughness condition
Aveal fraction that buildings oc...
0 Grid Creating Condition
Boundary Condition Setting
id (121101 = 12221)
0 Grid shape
> []© Node attributes
> [0© Cellattributes
© Boundary Condition
Measured Values
© Background Images
v [ © Background Images (Internet)
[ © Google Map (Road)
[] O Google Map (Satellite)
[[] 0 Google Map (Hybrid)
[ 0 Google Map (Terrain)
[ O Open Street Map
[ O Bing (Aerial)
[] O Bing (Road)
0 GSl (English) Japan only)
[1 D Gl (Ortho images) (Japan only)
D Aves

© Al

Y ewnsyy

Measure1

=

X: -56570.1015625 [Y: -146598.8125
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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.

i Calculation Condition ? > | [Time unit of discharge/water
surface file]: Second
Groups ..
] ':I JOutfl 5 Time unit of discharge/water surface file Second - [Boundary COndlthnS fOI'
ntiow, utriow bou... . .
Initial Water Surface Bourdary Conditions for j=1 _Ilnf'low' ]=1] : Inflow
Time Beureny Gendhians & [Boundary Conditions for
Others Water surface at downstream j:nj]: Outflow
Constant value (m) o [Water surface at
Stage at downstream time senes downstream]: Free OutﬂOW
Rainfall [with -] Rainfall: with
Rt v saiteelrmmdn) Rainfall time Series: Import
Chitose_Rainfall.csv from
test file
Sawe and C\osel | Cancel ‘
Click on [Import] on the [Calculation condition] window.
The [Select text file] window will be displayed.
i’ Rainfall time series(mm/h) ? X
Time Rainfalllmm/hour} 707
60
550
o
<
240
£
E 30+
£
20
10
0- r T T T T T T T T T 1
0 200 400 600 800 1,000
- *
ror ][ B | [ Ger |
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Select [¥¥SampleData¥¥N2F 3] - [Chitose_Rainfall.csv] and click on [Open].

Time series of rainfall data is displayed.

i’ Choose a text file X

« v A « Desk.. » Nays2Dflood_exam.. » v U Search Nays2Dflood_example3 2R
Organize ~ New folder E- m @
m Desktop A A Mame Date modified
# Downloads * test 11/6/2018 4:43
Documents * B2 BibiRiver Inflow_dammy.csv 11/5/2018 2:53
= Pictures ol f:] Chitose_Rainfall.csv 11/5/2018 2:53
Freeze-thaw
Nays2Dflood_example3
seminar work
test
= This PC
-3 3D Objects
m Desktop
Documents v < >
File name: |Chitose_Rainfall.csv V‘ Text files (*.csv *.txt) v
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) W3
10 0
201 8 Coy
32 8 .
43 5 ‘gso* The time steps
5 4 10 < 1
o b S0 of the tsgnaml
7 6 69 £ wave height
8 7 30 F30] must be kept at
a8 46 = the same value,
09 6 o 20 . .
1110 > including at the
211 0 104 inflow location.
0 - T T T T T T T T T T T T 1
0 2 4 8 8 10 12
Add Remaove Time
Import. Export Clear 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:

ji’. Calculation Condition ? X
Groups
Inflow/Outflow & Initial water surfaos
nflow/Qutflow Bou...
Tinfiiall YR S Initial water surface slope of main channel 0.0001 Initial water surface:
Time constant slope
Others

Initial water surface
slope of main channel:
0.0001

Sawe and C\osel ‘ Canasl

|| 4 Setting the time ||

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

ji. Calculation Condition ? X
Groups
Output time interval (sec) 360
Inflow/Outflow Boundary Con... o
Initial Water Surface Calculation time step (sec) I:l )
Time Start time of cutout (sec) ] Output time
Others Start tima of bombar (s o]  interval(sec): 360

Calculation  time
step (sec): 1

Start time of
output (sec): 0

Save and C\ose‘ ‘ Cancsl ‘
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5 Other settings

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

Finite differential method
of advection terms:

i Calculation Condition 7 X CIP method
Gro:‘l’:;wloutﬂ.“ Finite differential method of advection terms %z[eal‘):g)i?;;l;n;?eef Of
Initial Water .. Maximum number of iterations of water surface calculation N
Time Relaxation cosficient for water surface calculation Surface Calculatlon: 10
Others Minimum water depth . ..
£ for eddy viscosity aoeficient (k/Bu#h x A + B) Relaxatlon coeffICIent for
B for eddy viscosity coefficient (k/Bussh x A + B) 0 water surface calculation:
Nurbsr of threads for paralle computation (Only multi core PO) 0.8
Inundation of buildings .
Model parameter for flow resistance by buildings Mlnlmum water depth:
How to calculate gamma |mmgamy=lsartll—gamy) +| 0.01
< >
A of eddy viscosity
|Save and C\osel ‘ Cancsl ‘ 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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Calculation Condition

Add Inflow
Add BoxCulvert
Add Gate

Add Pump

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

IR RS

[ 1

eipro - iRIC 3.

0 Grid shape
> [J© Node attributes
© Boundary Condition

> [J© Cellattributes
[0 GSI (Ortho images) (Japan only)

D Axes
v [/ © Distance Measures

© Areal fraction that buildings.

© Boundary Condition Setting
0 Gl (English) (Japan only)
D Grid Creating Condition

© Areal fraction that buildings oc...
© Grid (121x 101 = 12221)

1) Grid Creating Condition
[ O Google Map (Terrain)
[J O Open Street Map

[J 0 Google Map (Hybrid)
[ O Bing (Aerial)

£ Roughness condition
© Background Images
v [V] @ Background Images (Internet)
[J O Google Map (Road)
[ 0 Google Map (Satellite)
[J O Bing (Road)
© Roughness condition
© Boundary Condition

© Bomber
0O Measuret
© Bomber
D Grid shape
> [J© Node attributes
> []© el attributes

mportGeographic Data Grid Measured Value

(1D GSI (Ortho images) (Japan ..

D Aes

Boundary Condition Setting
] D Google Map (Terrain)

[] D Open Street Map

0 GS! (English) Japan only)

] D Google Map (Hybrid)
[ D Bing (Aerial)

] D Google Map (Road)
] D Google Map (Satellite)

Distance Measures

0 Measure

© Background Images
v [] © Background Images (Internet)
(1D Bing (Road)

v M © Elevation

Pdaas 9> Q

4+ X

Object Browser

>

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

tion - Simulati i View Option Help
2 File Import Geographic Data Grid Measured Values Calculation Condition Simulation Calculation Result View Op
2 File Import Geog

position of the incoming discharge with polygons.

it] - [Pre- ing Window]
fi?. usingtutorialbckimage.ipro - iRIC 3.0.4.6230 [Nays2D Flood v5.0 64 bit] - [Pre-processing Windo

CHARS N0 A L kA «nt s QQ vt bE JHES

In the Object Browser

v [/ © Geographic Data
v [/ © Geographic Data

iR usingtutorialbckimag

2 il

i d.
Nays2D Flood requires at least one inflow location to be set on the upstream en

|| 6 Inflow settings

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

" to the [Name] box

On the [Boundary Condition] window, input "Inflow 1

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

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

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

i’ Choose a text file K
1 « Desk.. » Nays2Dflood_exam.. » v U Search Nays2Dflood example3 0@
Organize ~ New folder - O @
~
m Desktop b d > Name Date modified
+ Downloads * test 11/6/2018 4:43
& Documents o @) BibiRiver_Inflow_dummy.csv 11/5/2018 2:53
= Pictures * l-] Chitose_Rainfall.csv 11/5/2018 2:53
Freeze-thaw
Nays2Dflood_example3
seminar work
test
W This PC
3 3D Objects
m Desktop
1= Documents v < >
File name: | BibiRiver_Inflow_dummy.csv bé | Text files (*.csv *.txt) be
Click on [OK].
2 Discharge time series ? X » .
.~ Boundary Condition ? X
Time Discharge(m3/s) ) Ueh]
10 0 ] Trpe: ity
21 0 b MNarme: |New Inflow |
32 0 1 Setting
43 0 @02
E Dischares time series
5 4 0 =
0 i
6 ls 0 5 Slope value at inflow 0.001
5]
2]
76 0 a.02l Color [ ]
8 7 0
Transparent IlI 50 &
9 8 0 044 ] -
b . ] Line Width:
11ho 0 o wsl Show rame
0
Add Remove I
>
Import Export Clear oK Cancel
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In the menu bar, click [Grid]-[Attributes Mapping]-[Execute].

ji?. usingtutorialbckimage.pro - iRIC 3.0.4.6230 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window] - X
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7 Setting the roughness

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

i’ usingfortutorialipro - iRIC 3.0.4.6230 [Nays2D Flood v5.0 64 bit] - [Pre-processing Window]
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The [Solver Console [Nays2D Flood] (running)l window will open to start the

simulation.
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4. Visualization of computational results

Open the 2D Post-processing window

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

The [Post-processing Window (2D)] will open.
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2 \Visualizing the water depth

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

A contour map of water depth will open.
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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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The contour map is easier to see now.
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|| 3 Visualizing flow vector ||

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

The [Contour Setting] window will open.

fi?. udingshorttimepre

B File Import Draw Me
EET T TILICIC
©eO0 sa

Object Browesr

IC 3.0.4.6230 [Nays2D Flood v5.0 64

A ewt ¥ QQ
=39600 5

PSS

NS 7 !
© Background Images Z .0580

v [V]5 Background Images (Int... O of
[J 0 Google Map (Road) ne: 5bo0sec Veocnrs 1 H
[ D Google Map (Satellite) v on x

X: -54062.28125 [V:-143109.546875

On the [Contour Setting] window, make the following settings and click on [OK]:
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4 Visualizing the max. flow velocity

On the menu bar, drag time hand to t=0
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.

jic. iRIC Software

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

writers Eiichi SUZUKI (Hokkaido Univ., Japan) Editing
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Takuya INOUE (CERI., Japan) Editing/Writing
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Michihiro HAMAKI(Kaihatsu Koei Co., Ltd., Japan) Writing
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	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 Conditions] - [Setting].
	Click on [Inflow/ Outflow Boundary Conditions] from the [Groups] list to make the following settings:
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	In the Object Browser, select [Boundary condition setting]-[Add Box Culvert]
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	In the [Contour Setting] window, make the following settings and click on [OK].
	In the Object Browser, check [Nays2D Flood Grids] - [iRIC Zone] - [Scalar] - [Velocity (magnitude Max)].
	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 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].
	Chapter 4 Examples of Rainfall Induced Flooding in Actual River
	1.  Creating the calculation grid
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	3 Creating a grid

	2. Setting the calculation conditions
	1 Open [Calculation Condition]
	2 Setting the inflow boundary conditions
	3 Setting the initial water surface profile
	4 Setting the time
	5 Other settings
	6 Inflow settings
	7 Setting the roughness

	3. Making a simulation
	4. Visualization of computational results
	1 Open the 2D Post-processing window
	2 Visualizing the water depth
	3 Visualizing flow vector
	4 Visualizing the max. flow velocity


	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 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.
	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_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, drag time hand to t=0
	On the menu bar, Click [    ]

