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RRI Model Implementation and WMO's Flood Forecasting Framework (FFF)

RRI is formally listed in the WMO Inventory of Interoperable Models & Platforms for Flood Forecasting
(Hydrological Models category), alongside HEC-HMS, and other models.

- RRI model implementation complies with the FFF.

WMO FFF Core Requirement How RRI Delivers

Open, modular & interoperable models

Multi-hazard coverage beyond flash floods (riverine, urban,
coastal)

Advanced processing: data assimilation, calibration, near-
real-time use

Screening criteria: institutional support, training,
sustainability, peer review

Scalable to LDCs/SIDS with modest infrastructure

WMO Inventory-vetted (WMO-No0.1345 criteria); GIS/text /0,
integrates with IFAS and other FFF-compatible platforms

Simulates rainfall-runoff, river routing AND flood inundation
simultaneously in one integrated model

Built-in particle-filter data assimilation (advanced application); proven
near-real-time flood prediction & climate-scenario analysis

Backed by ICHARM/PWRI & Kyoto University; free (registration-based),
documented, award-winning, case-study proven

Runs on Windows & Linux with reasonable hardware needs; GUI
version lowers the entry barrier for NMHSs



RRI model; Rainfall Runoff Inundation

|nput 1D Diffusion
in River

Subsurface + Surface

Output

Discharge

W. Level

Land Cover

Inundation

Cross Sec.

2D Diffusion

i Catchment Vertical Infiltration

* Two-dimensional model capable of simulating rainfall-runoff and flood inundation simultaneously

* The model deals with slopes and river channels separately

* At a grid cell in which a river channel is located, the model assumes that both slope and river are positioned within the same grid cell

Sayama, T. et al.: Rainfall-Runoff-Inundation Analysis of Pakistan Flood 2010 at the Kabul River Basin, Hydrological Sciences Journal, 57(2), pp. 298-312, 2012. .



Overview

In this seminar, exercise from RRI model construction to model validation with shown below.

Presetting

Introduction of target field

New create project

Make topographic data

-DEM, DIR, ACC (Digital Elevation Mapping, Flow Direction, Accumulation)
Set River

Make Rainfall files by ground gauged data
Set parameters for calculation of RRI
Execute RRI model

. Validation

10. Experiment of flood simulation
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1. Presetting

1-1. Download RRI folder

“TutorialData.zip” from the WMO ETRP Moodle Platform and save them directly under the “C:¥”.

RRI_1_4 2 7 GUI_Beta.zip TLItDFiE'DEtE.EiF' @ Tutorial dataset zIP

RRI modelling tutorial dataset.

|¢,;|ARM website A long file path can sometimes cause errors.
(https://www.pwri.go.jp/icha Please locate your RRI folder directly under the “C: drive”.
rm/research/rri/index.html) 4

ICHARM P WMO ETRP Moodle Platform S
About us News/Topics Activiies Software Publications Inquiries
Rainfall-Runoff-Inundation (RRI) model :
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https://www.pwri.go.jp/icharm/research/rri/index.html

1. Presetting

1-2. Folder Structure

A long file path can sometimes cause errors.

C: Please locate your RRI folder directly under the “C: drive”.
"RRI. 1 4 2 7_GU/ Beta
— Presetting - *Installer for configuration
— RRI-CUI * = *RRI model with Command Prompt (For advanced user)
- RRI-GUI_v5.0.6 P -=-=RRI-Model with GUI (Graphical User Interface)
— 00_Readme.txt - = =For presetting
L RRI_Manual.pdf == -Rainfall-Runoff-Inundation Model User’s Manual

L TutrialData

|- Discharge WaterLevel TEGOSHI - = = Observation data from water level monitoring stations
- HydroSHEDS_USGS_3sec - = » Topographic data by USGS (3 seconds)

|- Rain_GroundGauge = * = Ground gauged rainfall

L validation_discharge * * = Hydrograph for validation (*.xlIsx)



1. Presetting

1-3. Install libraries by Intel

Before execute RRI-GUI, install two programs saved in “presetting” folder.
1. Intel Fortran Redistributable Library Packages (w_ifort_runtime_p_*.exe)
2. Visual C++ Redistributable Packages (VC_redist.x64.exe)

Presetting X, L - O X
“ T i (J > PC » OS(C) > RRIL1.427GUlBeta > Presetting Presetting(i& & q,
O N ERER = &7 (B =&
Perflogs Ea0 BEE0E EiE Hai7
> Perlsd 8! VC_redistx6.exe 2026/04/21 12:00 FFUT— 33 4,870 KB
5 Program Files ::I:' w_ifort_runtime_p_2023.2.0.49500.exe 2026/04/21 12:00 FIr—3n 33,801 KB
> Program Files («86)
» BE ProgramData Install “w_ifort_runtime_p_*.exe”, and “VC _redist.x64.exe”.
v RRI_1.4 2 7 GUI Beta |
¥ MakeFig_RRI_Offline
‘ | Presetting ' ‘
¥ RRI-CLH




1. Presetting

1-4.Execute RRI_Builder.exe

* “RRI_Builder_v5.0.6_P” : Exe file for building the model.
* “RRI Viewer v5.0.6 P“: Exe file for displaying the calculation results.

RRI-GUI_v5.0.6_P X + B = X
< > I i J » - RRIL1.427GUI > RRI.1.427GUlBeta > RRI-GUILV5.06FP > RRI-GUIv5.0.6_PDizF Q
® #|Es Tl #HrER = =5 (B =&
v T2 RRIL1.4.27_GUI & EwmER &= ¥4 2
v RRI 1.4 2 7 GUI_Beta Project 2026/08/17 15:15 IrAll T2l -
Presetting RRI_CONTENTS 2023/11/23 11:50 T74 I FAS-
RRI-CUI Tools 2023/11/22 251 Jrd e TS -
X . .
8] Rri_Builder v5.0.6_Pexe RRI Bu'l;g-s-r“ 22 %46 VP UL,
> RRI-GUI_v5.0.6_P —
— RRI_Viewer_v5.0.6_Pexe 2023/11/22 %46 T3y 410KB
> TutorialDat .
HronaE Result Viewer
» [z RRI_1_4 2 7 GULzip
» g T
> 2 THEE
> W FxybD-7
sENER =4




2. Introduction

2-1. Target of Basin in seminar

» Target basin : Abe river basin in Shizuoka Pref.
» Catchment area : 567km?

» River length : 51km
» Land use : Mountain 93%, Farmland 3%, Urban/,4'%

In this training, we will develop a model baséd on
a single type of land use in a mountainaus area.

un _Jilin

[Pyongyang

Abe River

_Naha

Fig. Abe river position diagram : =
Fig. Abe river basin 8



2. Introduction

2-2. Target of Flood

» Target Rain : September 2011 Typhoon
» No flooding from the Abe River
> Peak discharge : 3,500m3/s (Design discharge : 5,500m3/s)

FRKGERRT (ZE)l) Tegoshi water gauging station ( Abe river)
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Fig. Hydrograph of water level at Tegoshi St.



3. New create project

3-1. Launch RRI-GUI

M Start up RRI-GUI

RRI-GUI_v5.0.6_P ® +
&« T G L > - RRL1427GUI > RRI_1427.
O & i1 N BNER ==
v RRI_1.4 2 7 GUI 3
~ RRI 1 4 2 7 GUI Beta ConvHRNowcast2RRI
Presetting GetlmbscRadar
QObsdata
RRI-CUI
Project
RRI-GUI_v5.0.6_P
RRI_CONTENTS
Terms_of Agreement Tools

18
2 THEEF
o xyho-7

0 GUI_Manual_J.pdf

| R Builder v5.06 Rexe

RRI_Viewer v5.0.6_Pexe

Open

I G Run as administrator

i Open with Geany
Troubleshoot compatibility
Pin to Start
7-Zip
CRC SHA

1 Details of new content Jpdf | Edit with Notepad++

¥ tFT RO
Pin to taskbar
Restore previous versions
Send to
Cut
Copy

Create shortcut
Delete

Rename

Properties

Initialize Project

Mew project

Load project

(DLaunch RRI-GUI Double
click RRI_BUILDER *.exe
® Run as administrator

@cClick “New project ”

[Note]

If you have an existing
project, click on “Load
project”, then select
“RRI_input.txt”.

10



3. New create project

3-2. New create project

B Create New Project

. (Others]
Create New Project .
CJ_D -Asia30
IR' Abe_15s_2011Flood I -Asials
3 IvHRDe_las_ 00 H
Project Name -Afl’ICG30
@ T » -Africal5
apan Flow Direction Map > .
: -Australia30
(& lse HydroSHEDS |F\S|al5| LI )
" Use DEM.ACG.DIR fil g -AUStrG/IC115
ze | | iles .
~ -CentralAmerica30
| -CentralAmerical5
-Europe30
| -Europel5
| -NorthAmerica30
3) -NorthAmer{cal5
| oK I Cancel -SouthAmerica30
‘ -SouthAmerical5
ask i & = | Project - O *
Home Share View o
&« v 4 |« RRI-GUI » Project v O Search Proj.. Q@
% Project Folder is created at following folder...OK ? ~ 3 )
'_,| [ MName Date modified Type Size
T C/1T1222RRI_ActiveSeminar/171201DL/RRI_1_4_2_3/RRI/RRI-GUI/Projec " RivAbe 35 2011Flood  12/6/201711:35 AM  File folder
t/Riviibe_15s_2011Flood ] " RivAbe 155 2011Flood  12/6/2017 12:41 P File folder
.\'Ri\rAbe_3Ds_2011Flood 12/6/2 11:04 AM  File folder
@ ™ solo30s 12/6/2017 11:05 AM  File folder
Ve Mo Create the new project folder!
4items =

(DProject Name:

Type a new project name to
create a new project folder

e.g. “RivAbe_15s_2011Flood”

(@Use HydroSHEDS:
Choose “Use HydroSHEDS ”.
In this seminar, choose
“Asial5 ”.

®@)Click “OK "

@Click “YES”

(B)Confirm the new project
folder.

11



4. Make topographic data

4-1. Introduction of Terrain data

. Download Of Terraln data from Hyd rOSHEDS by USGS Hydr&SHEDS Home About News Products Applications FAQ
XSateIllte Observation HydroSHEDS v2 - HydroSHEDS HydroA Y. -

3 d 100 HydroRIVERS HydroLAKES GLWD Hy GloRiC
seconds (‘ ‘ppt' n I) HydroFALLS LakeTEMP
Extent Resolution File size Link
Africa 3s 3525MB Download
Asia 3s 4800MB Download
-15seconds (Appt.500m) 5 5578 Douniad HydroSHEDS Core Data Downloads
A I re a d Europe and Middle East 3s 2448MB Download
y North and Central America 35 2847MB Download This page provides downloads for HydroSHEDS core data products. More information about
S il = AT —— the HydroSHEDS data products can be found on our pr cts page.
3 O d A t 1 k DOW n I Oa d E'da 155 171MB bownload This page currently provides downloads for the latest version 1.1 of HydroSHEDS.
S e CO n S p p . l I I Arctic (northern Canada) 15s 76MB Download
Asia 155 171MB Download
> Please note that a HydroSHEDS v2 data is now available for download <
Australasia 15s 74MB Download
Europe and Middle East 15s 153MB Download
Greenland 15s 31MB Download Data format and |ayerS
North and Central America 15s 133MB Download
HydroSHEDS core layers are distributed in GeoTIFF format in resolutions from 3 arc-seconds to
South America 155 116MB Download . . .
6 arc-minutes. For details regarding the HydroSHEDS core products, please consult the
Siberia 155 143MB Download HydroSHEDS Technical Documentation.
k! 13 1048MB [T All products at a resolution of 15 arc-seconds or coarser are available either as continental tiles
Arctic (northern Canada) 30s 25MB Download or in full global coverage.
. U Se t h e D E M re a red i n O u r CO u nt r Africa 30s 48MB Download The 3 arc-second layers are available as 10x10 degree tiles or as continental tiles. All 10x10
p p y y' Asia 30s 47MB Download degree tiles are named with a 7-digit identifier based on the coordinates of their lower-left
Australasia 30s 21MB Download (southwest) corner.
. . Europe and Middle East 30s 44MB Download
n —
P re p rO C e S S I n g Wlth G I S Greenland 30s 11MB Download Note for users of version 1.0 (now obsolete): legacy users requiring HydroSHEDS data in the
. North and Central America 30s 37MB Download former BIL or GRID formats offered in version 1.0 can access our legacy archive here.
S O I I Wa re re q u I re d . South America 30s 32MB Download
Siberia 30s 45MB Download DO\/\/n | OadS
Global 30s 306MB Download
The following tabs provide data downloads for the different HydroSHEDS core layers at

resolutions of 3, 15, or 30 arc-seconds (3s, 15s, 30s), or at 5 or 6 arc-minutes (5m, 6m).

Void-filled Conditioned Flow Flow Flow Land
DEM DEM Direction Accumulation Length Mask

https://www.hydrosheds.org/hydrosheds-core-downloads



4. Make topographic data

4-2. Select target basin

M Select target basin from river map by HydroSHEDS

The displayed map is automatically uploaded from HydroSHEDS data. (GUI Operation]

Move :
Ctrl + left mouse button

Q Zoom:
Ctrl + Scroll

Move and expand to Abe
river (Shizuoka Prefecture)

— coe el s e s S Zoom to the target range

M@@@m{\

Move and Zoom

%

&Abe river basin

13



4. Make topographic data

4-3. Select outlet of target rivers

If you want to target multiple river, you can select multiple outlet.

SXSHIFT key + Click the outlet of other river (Dclick the outlet of the river @
i e L @Check the outlet
i — [ i -Longitude(Deg:Min:Sec)
- ® - @ Move and @ Zoom button -Latitude(Deg:Min:Sec)
Igﬁgﬂ L T 7 | 77 7 -Acc (Accurate cell number)
] '
[T | e [ LIl ] r
nnnnn = — ' 2 ®@)Click “Yes ”
Cellsize 15" ( = 1/240 deeree) '
confirm -
= . ? M H
—JS ';;:;tz;te'ﬁtg-&zm “ R @Holdmg SHIFT key, click the outlet
S e o B of other river.
Acc 3093
Yes Mo @Cl'Ck ”YES”
. “u . ”
A ®Click “Confirm
D
v
E 3
lI

14



4. Make topographic data

4-4. Extract target river basin

B Add cells and extract target river basin

[E] RRIBUILDER [version v4.645 Release 201
BASIN [DIICEENEN

@
@

Mariko river

(DcClick “Add cells”

@surround any area by
mouse.

In this seminar, add area
between Abe river and
Mariko river.

@Click “Yes”

@XcClick “Extract Basin”

(If the selected area is incorrect)

@If you missed to select the model area,
please click “Reset Basin” and restart “4-3
Select target basin”.

15



4. Make topographic data

4-5. Check extracted data

€ Check DEM(Digital Elevation Model) data

ﬁ RRI_BUILDER [version v4.645 Release 2016/ 4] — O x

gasn | pata  [JEDINE @ @

(Dselect “EDIT” tab.

Current Data |DEM - GurfEﬂt Data E'Er'-"‘ j
Ti U‘% ’W‘Endml‘% []Erl'l1
= ACO @Choose “DEM” from
e, ] {em) ] Transparency % “Current Data” pulldown.
Acc J J 4
Current data 4
| [kl

@display distribution of
“DEM” data.

Brrow invigible Display Arrow

Iv Fill colar v Display legend
¥ Back image Change Back Image
Back Tranzparency 0% }— 100%

¥ Dizplay extent N
v Digplay cell

et 15 e o~ mm | R o [ : Double click on the map,

Rivercell [l o= M qr ] [ H o 124
Location @l Dam | Diversion | R | - - you Can mOdIfy DEM data-

v Display zoom buttan

r .

Edit RRLINPUITTHT \

—— H Edit....DEM X
3/ A g1 ]l 3/ 31 3 i)
37 35 at 33 34 31 39 34
37 34 33 32 30 28 33 31 30 30
23 40 31 30 29 25 29 29 27 26 27
98 83 g3 a0 28 21 29 27 25 23 21
| 197 229 143 43 7] 21 26 22 20 20

251 262 302 147 40 25 22 23 20 18 19
203 108 141 a0 44 20 21 20 17 11 14

74 28 79 20 48 18 17 18 14 11 7
55 53 26 16 20 17 14 14 16 12 4
173 || 108 41 18 15 14 13 12 12 13 5

Export {cav) | Save | Save s | Catcel |

Import (cav) |

Capture completed.....!




4. Make topographic data

4-5. Check extracted data

@ Check ACC (Flow Accumulation) data
18] RRIBUILDER [version v4.645 Release 2016/ 4] - O x @Select ”EDIT" tab

BASIN | DATA EDIT @ @

Current Data | ACG

\ Edit legend

Trensperency 08§ f——— 1008 @Choose MACCH from
Locatian 4 J J -I— % = o ”
N f e ranspareficy U Current Data” pulldown.
Ao J J 4
Current data
I indo_ |

display distribution of “ACC”
data.

Arrow invisible Display Arrow

Iv¥ Fill calor v Display legend
v Back image Change Back Image
Back Transparency 0% }— 100%

¥ Display extent .
¥ Display cell

Slopecell | hs [ hr =
Rivercell [l o= [ ar ]
Location - Dam ,_ Diversion ’_

Iv Display zoom button

r |
*
Edit RRLINPUT.THT ‘ u 1 ] 4 1 1
o H ? i i 5 ? ?
3031 2 1 1 i 3 3
4 3040 3 i 1 1 4 4
1 1 3043 a0a4 2 1 1 a a
1 1 1 2 3057 1 1 7 ]
2 1 1 1 a0ad 2 1 g 7
1 2 1 1 3068 18 g 1
3 1 2 1 1 1 3090 2
147 150 1 1 1 1 3091 1
1 1 155 161 2 1 3093
Import (cew) | Export (cev) | Save | Save fis | Cancel

17
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4. Make topographic data

Scale-up (Optional)

(e

Setting Files

Original files  cells [ 62, 111]

DEM file | C¥RRERRI-GUEProjectRivAbe_152_2011Flood toposadem txt
ACTC file | C¥RRERRI-GUProject¥ Rivabe_152_2011F lbodtoposace txt
DIR file | C¥RRERRI-GUKProject¥RivAbe_15z_2011Flood topo/adir txt
Scale factor @
——————— Output file

~ oerarite. €= Default overwrite

=0

B Change spatial resolution from high’s to low’s

Result of “Scale factor = 2"

1

®Press “Enter” key

DEM file Atopo/adem2txt |
BCC file Stopoface2ixt |
CIR file Stoposadie2 et

@

BN scaleUp.exe - O

| -GUT¥RRI_CONTENTS!

- Enter com cont inue.

(McClick “Scale up DEM” to
open “Setting Files” window

@set “Scale factor” = 2

Set the cell size to twice its
original value.

@) Choose “Save as”, then
type in a file name for each.

@xclick “OK”

BPress “Enter” key on
command prompt

®Check result scale-up DEM

18



4. Make topographic data

Scale-up (Optional)

Why Scale-up?
The computation time becomes shorter after scale up.
However, the accuracy of the simulation may become lower.

High resolution Low resolution

@ Computation time

Accuracy

79




4. Make topographic data

4-6. Adjust DEM

B Create “aDEM.txt” file from “dem.txt” and “dir.txt”.

B 77 BULTER frenion w535 Rease 164

(DcClick “Adjust DEM” to
open “Setting Files” window

@)Choose “Save as”, then
type in a file name for each.

@cClick “OK”

B Select CARRMNRRI-GUINRRI_CONTENTS\BINY demAdjust? demAdjust?.exe - m} X

@cCalculation start (auto)

Original files  cells [ 62, 111]

DEM file | C¥RRERRI-GUEProject¥ Riviabe_152_2011F lood A topos/adem txt
ACC file | C¥RRERRI-GUE Project¥RivAbe_15z_2011F lood/toposace txt I
DIR file | G RRERR-GUEProjectyéFivAbe_15z_2011F laod Mtopo adir txt
——————— Output file:
7 Owerwrite
@

DEM file Stopofade m txt |

DIR file Stopofadir txt I
@ oK Gancel

20




4. Make topographic data

4-6. Adjust DEM (Required)

Why Adjust DEM?

Purpose 1) DEM adjustment by carving and filling
2) Zero setting of flow direction at outlet cells

DEM adjustment
This program adjusts DEM by carving and filling to remove pits along flow line.
This DEM adjustment is necessary to avoid unrealistic discontinuity of flow.

Carving

Before DEM adjustment After DEM adjustment

“DEM.txt” “aDEM.txt”
21



4. Make topographic data

4-7. Check topographic files

B Check topographic data Topographic files are created
ARSI Picture Tools  RivAbe_155_2011Flocd - o x in "tOpO" folder for each
Home Share View Manage e prOjeCt.
&« v P % &« RRI » RRI-GUI » Project » RivAbe_135_2011Flood » w O Search RivAbe 135_2011Flood 2
Name . Date Type Size Tags
" bound 1 2017 717 PM File folder
 init 12/6/2017 7:17 PM File folder YR = | tapo _ O w @Check foIIowing fi|es in
* out 1 2017 717 PM File folder ) “« ”
" rain 12/6/2017 717 PM File folder Home  Share  View o topo folder.
" riv 12/6/2017 7:17 File folder e v 4 | % <« RivAbe_15.. » topo v O Search topo R :
o — o] — ) - dem.txt, dir.txt, acc.txt,
B - Mame Date modified Type Size .
=t RRILInput.te 12/6/2017 7:19 PM Text Document @ adem.txt, ad irtxt
_'I acc.ht 12/6/2017 7217 PM Text Document 42 KB
__'I adem.bt  12/6/2017 .19 PM Text Document 38 KB
_'I adir.bet 12/6/2017 7219 PM Text Document 43 KB
__'I demtt  12/6/2017 .17 PM Text Document 38 KB
_'I dir.bd 1 17717 PM Text Document 43 KB
7 items
5 items =
(File information]

Each file is stored in ASCII format.

- dem.txt : Elevation data before adjustment
- dir.txt : Flow direction data

- acc.txt : Flow accumulative data
- adem.txt : Elevation data after adjustment

- adir.txt : Zero setting of flow direction at outlet cells

22




5. Set River
|II

5-1. Setting of “River cel

ﬁ RRI_BUILDER [ver«lS Release 2016/ 4]

BASIN EDTT |

(PDSelect “DATA” tab.

@XClick “Set river” to open “River

| |
\ | | |
: parameter” window.

SL0-01 RLO-07 dam 0. div 0

[ e ] [T

< Rain »
Start time EOEd P B L
End time 2011 /10 AT7 [0 o0

Use around eaused rainfall |

Time difference UTC (+/- by | 00
lize GEMsP [ Hourly 1 \
Use GSMaP [ Daily ] \

% | | @sSet “River Threshold”=I8]

River parameter

Use 8B42RT \

»= 100000

I;:ggﬂ coxmy River Threshold | 8 | e.g. “River Threshold”

sy 1 River width - 35s=200

Write file (Accumulative rainfall)

>=0
cells

om [ 15 sw [ 097 - Make File | - 15s=8
- 30s=5
River depth
= Make Fil .
ca | 04 sa | 04 ’ Sl | The RRI model uses different
_ calculation methods for river cells and
Bank height | ls. Th f it
W T A R o Make File | sop'e §e s.‘ erefore, i ‘|s necessary
to distinguish between river and slope.
Set river parameter | Gancel | This threshold should be adjusted

according to the DEM resolution.

Attention! Set value of Case 15s

. where A is the upstream catchment area in [km?2] for each river grid-cell.
depth=c,; A Note that the units of width and depth are in [m]. 23

width=c, A™




5. Set River

5-1. Setting of “River width”

120 RRIBUILDER [version v4.645 Release 2016/4] - O X%

BASIN EDTT |

< || @Set “Cw” = 1.5, “Sw” =
0.97, then click “Make File”
to open “Save file” window.

Save file

- . Save file name:
' CARRINRRI-GUINProject\Rivfibe 155 2011Flood/riv/width.td Yes/Mo 7

" Check!
®

SL0-01 RLO-07 dam 0. div 0

[ e ] [T

< Rain >

Starttime  [2011 /[ 8 [T [0 :no

End time: 2011 /10 AT7 [0 o0 u} ”d:l:l:l:-'-.l "E'::B:EE -]
Use around eaused rainfall |
Time difference UTC (+/~ k) | 0.0 River [para meter
lize GEMsP [ Hourly 1 \
Use GSMaP [ Daily ] \
Uss 3B42RT \ Jopr—
Yiite file (Accumulative rainfall) I >= 1000 River Threshald
waporation == 100
‘ == 20

e | Cancel ®)Check “Save file name”,
then Click “Yes”.

c;jﬂ River width @
i | 1h S nar Take Flle
River depth

cd | 045 sd | 02 - Make File |

Bank height

[0 pce> [ 20 - Make File |

Capture completed....!

Set river parameter | Cancel |

width = ¢, A Attention! Set value of Case 15s

. where A is the upstream catchment area in [km?2] for each river grid-cell.
depth=c,; A Note that the units of width and depth are in [m]. 24




5. Set River

5-2. Setting of “River depth”

120 RRIBUILDER [version v4.645 Release 2016/4] - o X%

®Set “Cd” = 0.4, “Sd” = 0.41,

BASIN EDIT | Save file > . .
‘ then click “Make File” to
o H ” .
By Benditers == F = 1 Save file name: Open Sa ve fl/e Wi ndOW.
| 1 | &P C:\RRI\RRI-GUI\Project\RivAbe 155 2011Flood/riv/depth.be Ves/No ?
| | | Check! @
[ ] 7 ,
—— I| Yes Mo Cancel | @CheCk “Save f//e name”,

Starttime  [2011 /[ 8 [T [0 :no
End time 2011 /10 AT7 [0 o0

Use around eaused rainfall |

then Click “Yes”.

u“d:l:l:l:-'-.l EE'::B:EE‘

River parameter >

Time difference UTC (+/- by | 00
lize GEMsP [ Hourly 1 \
Use GSMaP [ Daily ] \

Use 8B42RT \

Write file (Accumulative rainfall)

== 100000
- River Threshold g
-
‘ == 20

;:U River width
Cw [ 15 Sw 047 - Make |

River depth @
‘Gd | 04 Sd | 041 I —>|§ MEEE FIIE ||

Bark height

h [0 fAcc> [0 - Make File |

Capture completed....!

et river parameter | Cancel |

width = ¢, A Attention! Set value of Case 15s

. where A is the upstream catchment area in [km?2] for each river grid-cell.
depth=c,; A Note that the units of width and depth are in [m]. 25




5. Set River

5-3. Setting of “Bank height”

121 RRIBUILDER [version v4.645 Release 2016/4] - [} X wpn _ “ ”
BASIN EDTT | Save file e Set .h - 3, ACC > 500,
then click “Make File” to
open “Save file” window.

Set river ‘

Boundary Condlitiong ~=--=--—--—=-—--------

f . Save file name:
Y CARRMNRRI-GUNProject\RivAbe 155 2011FHood/riv/height.bd Yes/Mo 7

| | Check! ©
s B I| Yes Mo Cancel | @CheCk d ”Save flle name”,
e AT then Click “Yes”.

End time 2011 /10 AT7 [0 o0

u“d:l:l:l:-'-.l EE'::B:EE‘

e || Attentiont
e Even if the bank height is
S — I River Threshold | 8 Zero, this process should be

imeuniconsinise__| eu 3 River width done.

Cw [ 15 Sw 097 -> Make |
River depth

od | 04 sq [ 041 = Make |

Bark height
IEEE Ace > 500 _>|; MEKE FilE ||

et river parameter | Cancel |

Capture completed....!

width = ¢, A Attention! Set value of Case 15s

. where A is the upstream catchment area in [km?2] for each river grid-cell.
depth=c,; A Note that the units of width and depth are in [m]. 26




5. Set River

5-4. Setting of river channel parameters

LE3 RRIBUILDER [version 4,645 Release 2016/4] X ‘
S DATA vl

Confirm the three green signs.

Set river ‘

Boundary Condlitiong ~=--=--—--—=-—--------

ADClick “Set river parameter”

SL0-01 RLO-07 dam 0. div 0

[ e ] [T

< Rain »
Start time EOEd P B L
End time 2011 /10 AT7 [0 o0

Use around eaused rainfall |

« | | Done the setting of river channel.

Time difference UTC (+/- by | 00
lize GEMsP [ Hourly 1 \
Use GSMaP [ Daily ] \

Use 3B42RT

River Threshald g

|15 Sw 047 - Make File |

Rivgr depth

cd |04 sd | 041 - Make File |

Barg. height

h [ 8 fcc> [ 600 - Make File |

et river parameter Cancel |

width = ¢, A Attention! Set value of Case 15s

depth=c, A" 27




5. Set River

Overview of river channel parameters

& River parameters
To apply 1-dimentional river calculation, river depth, river width, bank

height should be set.
/ Over flow

Calculation grid for
river course grid
(Elevation of DEM)

H
(fiver depth)

(river width)

Cross section information may not be available in data limited regions ....

28



5. Set River

Overview of river channel parameters

& Empirical equations

For the first order estimation,
the following empirical equations can be used to represent river width and
depths for each river grid-cell.

width = ¢, A™
depth=c, A"

where A is the upstream catchment area in [km?] for each river grid-cell.
Note that the units of width and depth are in [m].

29



5. Set River

Overview of river channel parameters

€ How to Set River Channel Parameters?

The parameters are determined using cross—section data, satellite imagery (e.g., Google),
and other relevant data sources so that they cover the range of those values.

width=c A

200.0 A

180.0 4 d@pfh = CC_’\,AS"r ——
1600 +—— =
140.0 \ /
51200 \ /
< 100.0 /\,/
= 80.0 n
60.0 ~
40.0 //_
20.0
0.0 H———"" Measure Distance tool in Google Maps
0 200 400 600 800 1000
Area [km?]
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5. Set River

Modification of river channel parameters

B You can modify river channel parameters in mesh units using RRI-GUI.

IE3 RRIBUILDER [version v4645 Release 2016/ 41

=

Basi | DaTA RS @

[ Fill color [ Display legend

¥ Back inage Ghanes Back Inage
Back Transparercy 0y [———  100%

[¥ Display extent ||
¥ Display cell

Skpecell 77 he Ml b
L

= -

Edit RRLINPUTTXT

Fun RRI

<
Select cell [50,72] Current data = 1839 Slope

Rain
DEM
B
DIF

Bank.
]

heightlm)

[E RRIBUILDER [version va.645 Relesse 2016741

HWerdepﬂ1%m!

sesm | oata  [EEN

¥ Disphay extent -

[ Display cell

Sepecell [ b [l 0~ N
River cel Il - I -
Location Il Dam [N Diversion ﬁ
¥ Display zoom butt

0 -

Edit RRLINPLITTHT

Fun RRI

(Dselect “EDIT” tab.

2)Choose the river channel
parameters you want to modify in
“Current Data”.

e.g. “River width(m)”

(3Setting data is displayed.

@Double click a modification
cell(@® in figure).

(Continue to next slide...)

31
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5. Set River

Modification of river channel parameters

B You can modify river channel parameters in mesh units using RRI-GUI.

[E0 RRIBUILDER [version v4.645 Release 2016/ 4]

BASIN | DATA

® ® in figure BThe current setting value is
I .
,fjltmmrwmmm RN / ] dlsplayed as a table.

— / The red cell in the table shows the
point double clicked.

Current Data [Frvar w0 =]
Transparency 0% '7 0%
location [ 4882 0| [HE|
Height otgr0 W | [Term] € |
hcc =l | JE=|

Gurrent data | 132077

2.34 441.79
224.80 || 225.97 442.22
2.09 220,07 || 227.72 || 227.94 || 4658.48
a60.39

\ Ny
I~

061.23

663.14

665,77 | 666,10 ®Choose a cell in the table and
modify the current value.

2135 Il 2200

Import (v Export {csv) Save Save Az | .-Gancel

is
Slopecell [ he [ [
River csl W e [ o« [

— @D“Ssave” or “Save As”

Run RRI

Done

For example, to modify the river width
after confluence river uniformly to “500m”.

Edit......River width (m) hd
444,19
T 438.79
A40.72
.34 44179
224.09 || 225.97 44272 =
2.09 227.07 || 227.72 || 227.94 | 500 FIow
500 \
500
500
2135 || 22.99

Import (cev) Export {cev)
Modify the value from “666.10” to “500”
i 32




6. Make rainfall files by ground gauged data

6-1. Presetting for rainfall data : CSV file

B Presetting for rainfall data by ground gauging data

Latitude(degree)

Number of stations  Station name Longitude (degree)

* B C f E F G H [ J K L M N 0 P
1 508 Ka G = ] i 3 =BE  BA = AER HIEE
2 |lat 35.308056 35.305 35.279722 35.258611 35.145556) 35.144167) 35.118333 35.07£111 35.015556 34.970278 35.031111 35.305833 35.110278 35.208333
3 |lon 138.33806 138.31306 138.33528 138.34889 138.33 138.29583 138 21833‘ 138 37' 138.26917 138.36417 138.16139 138.27417 138.16028 138.19722
4 (C 2011/6/1 0:00) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 2011/8/1 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 2011/8/1 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 2011/8/1 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 2011/8/1 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 2011/8/15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 2011/8/1 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12224 2011/9/20 18:00 5 0 10 17 6 6 9 1 1 0 6 0 3 1
1223 2011/9/20 19:00 15 5 12 5 5 3 3 1 7 0 3 4 10 T
1224 2011/9/20 20:00 12 5 16 28 6 15 2 4 2 2 0 7 6 12
1229 2011/9/20 21:00 15 8 12 7 6 2 1 0 0 0 1 2 1 1
12260 2011/9/20 22:00 5 8 4 7 8 6 6 6 9 2 1 5 1 1
1227 2011/9/20 23:00 13 21 11 7 4 7 10 7 2 4 1 10 5 3
122 2011/9/21 0:00 30 20 33 13 10 20 9 3 8 1 3 3 6 6
122 2011/9/21 1:00 8 6 4 7 3 1 1 4 0 2 8 3 6
123 2011/9/21 2:00 22 7 22 7 3 11 11 1 1 0 6 7 5 3
1231 2011/9/21 3:00 7 6 6 8 4 1 10 4 0 3 5 15 10 22
1234 2011/9/21 4:00 14 4 13 14 5 2 2 3 2 0 0 6 3 T
123 2011/9/21 5:00 14 13 15 7 8 4 4 0 1 0 7 14 5 8
1234 2011/9/21 6:00 22 34 24 15 10 16 16 11 4 2 15 19 15 17
12359 2011/9/21 7:00 12 11 9 9 0 8 2 2 0 0 2 18 8 12
123 2011/9/21 8:00 13 5 9 11 10 8 6 2 2 1 7 11 14 15
1237 2011/9/21 9:00 12 8 9 10 0 9 9 2 1 0 3 7 8 14
1238 2011/9/21 10:00 19 11 13 16 5 11 10 1 8 1 21 10 139 16
1239 2011/9/21 11:00 35 34 38 35 31 27 12 25 7 15 24 28 27 24
12404 2011/9/21 12:00 33 29 32 33 15 19 12 10 16 6 38 20 33 15
12410 2011/9/21 13:00 44 43 48 418 37 49 24 18 20 12 18 38 55 28
12424 2011/9/21 14:00 48 43 46 48 37 53 31 23 31 17 64 57 69 36
1243 2011/9/21 15:00 68 57 62 47 62 62 31 32 30 17 55 82 57 46
1244 2011/9/21 16:00 52 63 59 44 32 41 22 8 10 8 26 73 64 40
1249 2011/9/21 17:00 17 18 18 14 5 7 5 4 4 3 3 15 3 7
Date & Time

Rain data is CSV file format.

Data list

-1st line : Number of stations & Station name
-2nd line : Latitude (degree)

-3rd line : Longitude (degree)

-4th line after : Date time & rainfall data
(mm/h)

In this seminar, please use to the created
rainfall file shown below.

Rain_ground.csv
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6. Make rainfall files by ground gauged data

6-2. Make rainfall files

B Setting of rainfall information

BASIN EDIT |

Set river

Boundary Conditions

Slo-0] RL0O-0] dam 0, diw 0

[ oo ] 173

< _Rain >
Start time att 8 o1 [0z
End time 2011 AT10 /1 [0 :00

@ Uze ground gauged rainfall

Make rain data from ground gauged rainfall

Tnput file {czv) Select

Time difference UTG (+/- k) | 00
Uze GSMaP [ Hourly ]

|l 138.162500 neols fi2 Cellsize 1/ 200 )

o | 34887500 | praws 1

Usze GSMaP [ Daily ]

| o]

lse 3B42RT

Cancel

Write file (Accumulative rainfall) |

< Ewaporation >

lUse eround evaporation data

Default value is the value automatically
acquired from the terrain file.

(Dselect “DATA” tab.

@)set “Start time” and “End
time” shown blow.

Start time:2011/08/01 0:00
End time :2011/10/01 0:00

®@)Click “Use ground gauged
rainfall” to open “Make rain
data from ground gauged
rainfall”.
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6. Make rainfall files by ground gauged data
6-2. Make rainfall files

Tnput file (cev) I

B Choice of file by ground gauged data and calculating

x| [E= “| | @select “Select” of “Input
—— ] ¢ v o <« TutoriaiData > Rain_GroundGauge v = p fl/e (CSV)".
2. HLLTALS- =- O @
FFUER g ) LEEL =
0 [T e [@ eliie 1/ [T OmotoRiv1 [ 8] Rain_ground.csv 2017/12/01 17:08 Microsoft Excel CS... 55 kB
O . B)Choose
[ ok | comeat | v WK
oS0

T4 k& (N): |Rain_ground.csv

(B)Choose “Rain_ground.csv”,

and click “Open(0)”.
~ | |Inputorg data (".csv)

@ B0l fovtl

®Show “Confirm” window,
then click “/ZL \(Y)".

comfirm

'el Output rain_file_name is ./rain/rain_.dat.. OK?

(DClick “OK” : Command

prompt is displayed, and
calculation is started...

Make rain data from ground gauged rainfall

Input file {cav)

12RRI_ActiveSeminar/ 171222 TutrialData/ Rain_GroundGaueges/ Rain_erd

Qutput Rain file —» frainrain_dat

Output Map file  -»  /rain/rain_Mapdat
L [asis2500

hicols

f2 Cellsize 1/ | 2400
A [ 3988700 proms T @
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6. Make rainfall files by ground gauged data

6-2. Make rainfall files

B Confirming of distribution of rainfall data

@cClick “OK”

The process is complete
when "Make rain data...
done !" appears.

d0Choose “Rain” from

pulldown in “Current Data” .
Current Data

Tranzparg
River width {m)
River depth (m)

Location 83?‘13:;%.’;‘5’") ®D|Sp|ayed diStribution Of
=

Height

e | rainfall by Thiessen division.

Current data

Arrow invizible Dizplay Arrow

The Thiessen polygon division is
used to calculate areal rainfall from
ground gauging points.

Location point
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7.Set parameters for calculation of RRI

/-1. Set parameters

& Rrri_BUILDI n v4.645 Release 2016/ 4]

easin | pata DI

T —
Transparency 0% }7 100%
Location
Heisht [Tem]
Acc [sw] [s | [=E]
Current data
[ |
Arrow invisible Display Arraw
¥ Fill color ¥ Display legend

v Back imaze Ghanee Back Image
Back Transparency % [ ——— 10

[V Display extent
IV Display cell

Slopecel [ he [ w [
Rvercel [ e [ w [
Logation [~ Dam [ Diversion [

@ Display zoom button

Edit RRLInput.txt
RRLInput £x1 G¥RRERRI-GLURProject¥ Riv Abe_16s_2011Flood¥RRIhput bt

Project name | RivAbe_15s 2011Fload

[Simulation]

utm{1) or latlon{0} ]
4003 or B(1} direction 1

Simulation time () [ 1464
Slape dt (s} 600
Fiver dit (s] 60
MNumber of output files ’T
Il rain 188.18
vl rain ’W
m

Rain cellsize () =14
I

Rain cellsize " ) ¥=1 240

[river ns]
ne river (m—1/3s) 3.000d-2

[riv_thresh]

riv_thresh
width_param_c 150d0
width_param_s 9.70d-1
depth_param o 4.00d-1
depth_param_s 4.10d-1
height_param 300d0

height_limit_param B00

gae ¢

Save RRIInputtxt

Parameter | hdl BV [o]

Diff 1) or Kinem(l) [ 1
ne_slope (m-1/3z) ’W
soil depth (m} ,W
gammaa [TEomod-1
ksv (m/s) [ooood0

sf (m} 3.163d-1

ka (m/s) 1.000d-2
gammam [Ta00d=1
beta [ 4oondd
kev (mfs) ,W
gammag [ +0004-1

Kel {m/s) 5.000d-4

fpe 3.000d-2
rel im/s) [ E000d-T

[ervaporation]

start X 00 start ¥ 1]
Gell Size ¥= 1/ 120
Cell Size Y= 1/ 120

Gancel

(Dselect “EDIT” tab.

@XcClick “Edit RRI_INPUT.TXT”
to open “Edit RRI_Input.txt”.
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7.Set parameters for calculation of RRI

/-1. Set parameters

Edit RRLInput.txt

rarameter |

FRL Input txt

Thput Output

C¥RRERRI-GUEProject¥Rivabe_15s_2011Flood¥RRI Ihput txt

Froject name  |RivAbe_15z_2011F lood

[Simulation]

utm{ 1) or latlon(0) [ 0

4£0) ar B(1) direction IT

Simulation time (h) ,T
Slope dt () oo

Atte nt|on | River dt () ,T
INumber of output files | 1464 I
wllpain | 138.16
vl rain ,W

Rain cellsize & 3 ®=1/ 240
Rain cellzize 3 Y=1/ 240

[river_nz]
s river (m-1/3z) 3.000d-2
[riv_thresh]
riv_thresh ]

width_param_c W
width_param_s ,W
depth_param c 4.00d-1

depth_param_s ,W

height_param 3.00d0
height_limit_param 500

@

Save FRLIhputtxt |I

Parameter || - /1 [n]

Ditf{ 1) ar Kinem(0} 1
nz_slope (m—1/32) ,W * @

zoil depth {m) ,W * @
gammaa ,W & @
kev (m/s) | oooodo
dm [T e
ka {mis) 1ood-2 - * @)
gammam ,W * @

beta 4.000d0 * @

kew (/=) ,W %k
Eammag L000d-1 g gy
Kell (m/=) BO00d-4 g%
fpe | 3000d-2  xk*
rel {m/s) [ BO004-1 sk
|
[evaporation]
ztart ¥ 100 start ’T

Cell Size #= 1/ 120
Cell Size ¥= 1/ 120

Cancel

[Setting parameters]

* Lateral flow
Subsurface and surface
model parameters

** Infiltration flow
Green-Ampt model
parameters

*** Groundwater flow
Groundwater component

Set each parameter as shown on the left.

In this seminar, Lateral flow as shown
below.

(D Roughness on slope: 0.6
“ns_slope(m/3/s)”

@ soil depth: 0.7 [m]
“Soil depth(m)*

(@Saturated effective porosity: 0.3
“gammaa”

(@sSaturated hydraulic conductivity : 0.01
“ka(m/s)”

(BUnsaturated effective porosity:0.12
“gammam”

®Hydraulic conductivity rate: 4
“beta”
(Saturated — Unsaturated)

DcClick “Save RRI_Input.txt”

38



7.Set parameters for calculation of RRI

/-1. Set parameters

RRI model three conditions of Surface / Subsurface Flow

Surface / subsurface flow conditions

/w

«

(A) Only overland flow (B) Vertical infiltration (C) Saturated subsurface
(no infiltration loss, no + Infiltration excess + Saturation excess
subsurface flow) overland flow overland flow

RN RN

A
Infiltration : Green Ampt Model
e.g., urban area e.g., paddy field, cropland

e.g., mountainous area

Users can set the appropriate type for each individual cell. 39



7.Set parameters for calculation of RRI

/-1. Set parameters

Edit RRIInput.tet @ X
Parameter m Output \ @ ®Se I ect ”Input” ta b.

Rain | Import || Delete Arain/rain_dat # Rainfall data file
DEM | Impoart || Delete | Stopofadem txt @Conflrm fI|eS I|nk.

G0 Tnport ][ Delete roposce | -Rainfall data file

DIR [ Tmport ][ Delets | /topo/aditx ) Terrain data files -Terrain data files
[Tgert | [Dohi ] - -River channel data files
River width Impart Delete ArivAwidthitxt

River depth Impart Delete Ariv/depthitxt

-Location file

NG

River channel data files

Bank height Import || Delste Sriviheight txt
[import || 0o | - If “location.txt” does not

exist, please refer to next
slide.

|

|

|

[Tmport [ 5eke | - |
|

|

I

i :

Output location Import ([ Delete Slocation txt w Locat|0n f||e

Save FRLIhputtxt | Cancel
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7.Set parameters for calculation of RRI

Setting of “location.txt”

M Setting of output location file

B RRLSULDER. [version v

[} @ Location

1 | G5 a4

o
T
al
b

Or—=

Gancel |

Output ]
dat
1=t
- txt
set River hr |
bt
set River gr o HE
NUM ‘j feid
zet Dam Jrivheighttet
* Delete river ™ -
add Location - }
change Back_color B
ot [Emport ] O] . |
Tmport - ‘
[t |02 | -
Impart
I Output lacation Import || Delete Alocation txt 1

e e | CONFirm link file ... |

(Dselect “EDIT” tab.

@select cell at output point,
and right click.

(Select of “add Location”,
displayed “Define Location”

window.

@Type point name.
e.g. “TEGOSH/”

®)Click “OK”

Confirm link file in “Output
location”.
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7.Set parameters for calculation of RRI

/-1. Set parameters

Edit RRIInput.txt @ X " ”
(PDSelect “Output” tab.
@ [ Output file ] File Header
hs{inundation} Soutihs_ @ChECk Output flle
hriyiver water depth) Soutihr_ - h S_* . SIO pe Wate r d e pth

(inundation)
- qr_* : river discharge

gririver dizcharee) Foutfar_

®@)Click “Save RRI_Input.txt”

gampt_ff JoutSeampt_ff_

Storaee Jout/storaee dat

clik = irvalid

[ Description of output files]

- hs_* : slope water depth(inundation)

- hr_* : river water depth

- gr_* :river discharge

- qu_* : slope discharge for x direction (longitude)

- qv_* : slope discharge for y direction (latitude)

3 - gampt_ff : Green-Ampt cumulative water depth
- storage.dat : water balance checking file

| Save RRELIhputtxt I TEREET ] |
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7.Set parameters for calculation of RRI

Set Green-Ampt parameters

Pobbbelb el

1

Infiltration : Green Ampt Model

Before infiltration excess

Rainfall

X222

v For relatively flat area

& Vertical infiltration + Infiltration excess overland flow

v’ Only vertical infiltration is considered in the subsurface.
v’ Apply Green-Ampt infiltration model (Raws et al., 1992).
v’ No lateral subsurface flow is assumed.

v Overland flow due to excess of infiltration

v’ Adjustable parameters as below

After infiltration excess

Rainfall

AERARA

_Excess of Overland flow
0. o infiltration

| | A | |

Infiltration rate: f =

F=z{0-0) @

rVettTg fronth=Sf+Zf §

-
Do

8 Infiltration
m (Green-Ampt model)

.O

<—soildepth ——>

H Effective porosity: ¢-0,

l

Ily,

v' Hydraulic conductivity: k.,
v’ Suction head at wetting front: S,

v Depth of soil layer: soildepth

Effective porosity: gammaa (=¢-0,)

e
26

(D
No lateral (Iowl
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7.Set parameters for calculation of RRI

Set Green-Ampt parameters

On the Green-Ampt infiltration

Reference Table - Green-Ampt Infiltration Parameters for different soil texture
Soil texture class kv (m/s) ¢ [gammaal Sr(m) [faif]
Sand 6.54E-05 0.437 0.0495
Loamy sand 1.66E-05 0.437 0.0613
Sandy loam 6.06E 06 0.453 0.1101
Loam 3.67E-06 0.463 0.0889
Silt loam 1.89E 06 0.501 0.1668
Sandy clay loam 8.33E-07 0.398 0.2185
Clay loam 5.06E 07 0.464 0.2088
Silty elay loam 5.06E-07 0.471 0.273
Sandy clay 3.33E-07 0.43 0.239
Silty clay 2.7T8E-07 0.479 0.2922
Clay 1.67E 07 0.475 0.3163

From Rawls, W. J. et al.., 1992. Infiltration and soil water movement. In: Handbook of hydrology,
New York: McGrow-Hill Inc., 5.1-5.51. (Units are converted for RRI Model)
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8. Execute RRI model

8-1. Run RRI model

B ERC¥Windows¥system32¥emd.exe

E RRI_BUILDER [version v4.645 Release 2016/ 4]

BASIN | DATA EDIT ®

(Dselect “EDIT” tab.

Current Data |ACC -

| Edit legend
Transparency 0% l— 100%

Location 5084 J J J
Heieht 20200 J l:lJ
W] s | [sE]

@)Click “Run RRI”, then
display “confirm” window.

fco 040 0.251E-02

Current data 4040 o h 5 .

JQ [caree] i y 00 0 08 0.251E-02 H “u ) ”

| River . o ., C IC Y
Arrow invisible Display Arrow i . . X . o

Iv Fill color [v Display legend

[ Back image Change Back Image
Back Transparency 0% li U

@Run (Command prompt

oo — displays the process during
sepecet [~ e [~ [ . ‘ calculation)
Rivercell [ o= [ o [ 0 . 0 0. T6AEH0S 0.614E+08  -0.251E-02

Locatian l_ Datm ’_ Diversion l_
Iv Display zoom button
== 20 00 0 0 -0.251E-02

r [
=0

@ | Edit RRLINPUT.TXT |
cells
I Fun RRI [I

»= 100000 NS
== 1000 0 00 0 03 -0.251E-02

»= 100

confirm

':9:' Run RRI Program ... QK 7

This display (command prompt) will disappear
after the simulation finished.

gon | veam | Current steps / Number of all simulation steps

<

Capture completed.....!
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8. Execute RRI model

8-2. Files of calculation result

The calculation result is written to “Out” folder of each project.

I 4 [ = | RivAbe_155 2011Flocd . - o X M [l =1 out - m] x
h - Project folder o . o
« o [ e rReGU || Project » RivAbe 155 2011Flcod | v @ | RivAbe 152201 FlocdDES 0 - © 4 < RivAbe 155 201TFlood » out B
N 4.1 EHEE #Z
s T4y TIEA £ #4X o =
i bound 2 il # 9490 FIER
L EE init 5T || gampt_ff_000001.out 95 KB
F9y0-F TAITY 5 . .
‘_‘ F#);t . | o | 3 sovnk | gampt_ff_000D02.out 95 K8 Result of Green-Am pt
B Ry rain - || gampt_ff_000003.0ut B 1
= ot 2 Reaih 3 e oot o cumulative water depth
Morpho2DH tope = E9Fy [ hr_000D02.cut 95 k8 i
w o Eom 426 e . N : Result of river water depth
| hsmax.txt 44KB orpho2DH || hr_000003.0u B
RivAbe 1552011 = ) T he 00000Lout o en
T00Ls =] hydro.txct 41KB RivAbe_15s_2011 J s ! -ou o
[ ocation ok Rivabe 152071 | L hs.00002out s Result of slope water depth
&, OneDrive 1= location.txt || hs_0DODCZ.out 95 KB
. TOOLS . L
o ec = RRLInput.txt || qr_000001.out 5KB
L] timedat @ OneDrive || gr_000002.out (B 1 1
R J oo Result of river discharge
! O rc o o ‘ .
71222RRI Activ. v || gampt_ff_000004.0ut B v
ENEE  1EDE EE 58T EQEE 1 EOESEER =
qr_001243.0ut | 4% - u} X
/ TFMA EEE SHO) BFM ALTH
6804862 0. 00000 (0.00000 0.00000 0.00000 0.00000 1831.400688 0.00000 0.00000 0. 00000 (.00000 (0.00000 -0.10000 -0.1000C ~
2011 09 21 19.00 0.00000 69.89720 71.66349 0.00000 0.00000 0.00000 1923.54582 0.00000 0.00000 0. 00000 (.00000 -0 10000 -0.10000 -0.1000C
. 0.00000 0. 00000 (.00000 75.20870 0.00000 0.00000 81.88573 1933. 79265 0.00000 0. 00000 -0 10000 -0.10000 -0.10000 -0.1000C
000000 0-00000 0-00000 000000 7705116 8062900 0.00000 1943113743 0.00000 0-00000 -0°70000 -0.10000 -0.10000 -0.1000¢
. 000000 0. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1953, 14424 0. 00000 -0, 10000 -0 10000 -0. 10000 -0.1000C
2011/8/1 0:00+ 1,243 hour 0.00000 0. 00000 0.00000 0.00000 0-00000 0.00000 0.00000 0.00000  1963.02551 0-00000 -0.10000 -0.10000 -0.10000 -0.1000¢
0.00000 0. 00000 (.00000 0.00000 0.00000 0.00000 0.00000 197234987 0.00000 0. 00000 -0, 10000 -0 10000 -0.10000 -0.1000C
12.23764 0. 00000 (.00000 0.00000 0.00000 0.00000 0.00000 1933.03816 0.00000 -0. 10000 -0, 10000 -0 10000 -0.10000 -0.1000C
0.00000 1419265 (.00000 0.00000 0.00000 0.00000 1991.23746 0.00000 0.00000 -0. 10000 -0, 10000 -0 10000 -0.10000 -0.1000C
000000 0-00000 1661833 000000 0-00000 0.00000  2003°33059 0.00000 000000 -0.10000 -0°70000 -0.10000 -0.10000 -0.1000¢
000000 0. 00000 0.00000 19.326 0.000 0.00000 2012.80325 0.00000 000000 -0. 10000 -0, 10000 -0 10000 -0. 10000 -0.1000C
000000 0. 00000 0.00000 0.00000 20.94200 2021.49348 0.00000 0.00000 -0. 10000 -0. 10000 -0, 10000 -0 10000 -0. 10000 -0.1000C
0.00000 0. 00000 01.00000 0.00000 2053.73549 0.00000 0.00000 -0.10000 -0. 10000 =0. 10000 =0, 10000 -0 10000 -0, 10000 -0.1000C
0.00000 0. 00000 (.00000 0.00000 206442383 0.00000 0.00000 -0.10000 -0.10000 -0. 10000 -0, 10000 -0 10000 -0.10000 -0.1000C
0.00000 0. 00000 (.00000 0.00000 2076.02858 0.00000 0.00000 -0.10000 -0.10000 -0. 10000 -0, 10000 -0 10000 -0.10000 -0.1000C
000000 0-00000 0.00000 208739014 000000 000000 000000 1 -0.10000 -0°10000 -0°10000 -0.10000 -0.10000 -0.1000¢
000000 0-00000 0.00000 209433750 0-00000 0-00000 000000 1 -0.10000 -0.10000 -0.10000 -0.10000 -0.10000 -0.1000¢
000000 0. 00000 0.00000 0.00000 2107.00138 0.00000 0.00000 -0. 10000 -0. 10000 -0, 10000 -0 10000 -0. 10000 -0.1000C
000000 0. 00000 01.00000 0.00000 2115.88255 0.00000 0.00000 -0. 10000 =0. 10000 =0, 10000 -0 10000 -0, 10000 -0.1000C
563, 46399 0. 00000 0.00000 0.00000 212459229 0.00000 0.00000 0.00000 -0. 10000 -0, 10000 -0 10000 -0.10000 -0.1000C
0.00000 555.92052 557 73133 559 12773 269439029 0.00000 0.00000 0.00000 0. 00000 (.00000 -0 10000 -0. UUUU -0.1000C
000000 0-00000 210776140 000000 000000 000000 0-00000 0-00000 -0.10000 -0.1000 -0.1000¢
000000 0-00000 000000 0-00000 0.00000 271385842 000000 000000 0-000 0.po00g 0goc
000000 0. 00000 0.00000 0.00000 0.00000 0.00000 2727.93612 000000 0. 00000 0 UUUUUD|S€ rgeU Uout %
0.00000 0. 00000 01.00000 0.00000 0.00000 0.00000 0.00000 2748.21962 0. 00000 (1.00000 [
12.26747 12.80131 (.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 2758.22336 (.00000 (.000; U.UUUUU 0.0000C
0.00000 0. 00000 13.58344 14.59148 0.00000 0.00000 0.00000 0.00000 0.00000 2772. 76690 (0.00000 (0.00g0O0 0.00000 0.0000C
0.00000 0. 00000 (.00000 0.00000 15.88317 0.00000 0.00000 0.00000 0.00000 0. 00000 2765.83429 (.00 0.00000 0.0000C
000000 0-00000 0-00000 000000 1644333 000000 000000 0.00000 000000 0-00000 : 000000 -0-1000¢
000000 0. 00000 0.00000 0.00000 0.00000 21.98810 23.74223 0.00000 0.00000 0. 00000 (1.00000 280563505 0.00000 -0.1000C
000000 0. 00000 (0.00000 0.00000 4.43737 0.00000 0.00000 24.35799 2406535 0. 00000 (1.00000 =T 0.00000 -0.1000C
0.00000 0. 00000 3.14717 3.61680 -0. 10000 -0.10000 -0.10000 -0.10000 -0. 10000 0. 00000 =0, 10000 -0 10000 -0, 10000 -0.1000C
0.00000 0. 00000 (0.00000 0.00000 -0, 10000 -0.10000 -0.10000 -0.10000 -0.10000 -0, 10000 -0, 10000 -0 10000 -0, 10000 -0.1000C . 46
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8. Execute RRI model

8-3. hydoro.txt

If you set the “location.txt”, time-series data of discharge is output as "hydro.txt".

] |1 = | RivAbe_155_2011Flood - o X ) hydro.txt - AEE - O X
h ik #E =R L IFMR) EEE SR0) EFV)  ALIH)
« O <« RRI-GUI » Project » RivAbe_13s_2011Flood v O RivAbe_15s_2011FloodMig P | { SbUUUU ' UUUUUU A
o e 720000 000000 .
4 54en FIH Second-»| 10500700 0.00000 éDlscharge
g bound 14400000 000000
77 it 1800000 000000
¥ 7vn-F 2160000 000000
B Frasuh 95200.00 000000
= erry o 78300.00 000000
Vophozn ope 32400.00 000000
| BT moln || goto
Rivkbe 1562011 oIS — 4320000 0.00000
1001 | BT e — | 45300 00 000000
_ locationbs : 50400. 00 000000
@ Onedrive 54000.00 000000
_— 57600.00 000000
61200.00 000000
= USB_32GE (E) G4800.00 0.00000
17T1222RR1 Activ 58400.00 0.00000
13 EQEE 1EQESEER 40.0KB ' ;%28888 888888
_ 1 79200.00 000000
B ousicnsn-e® - O £2300.00 000000
IR REE SH0) =RV ALTH) 884[]0[][] 000038
TEGOSHT 94 50 9000000 0.00249
93600.00 0.00393
58 [ 0080000 | | 9:00504
oo ioah | | 0.0t
loc_i 11160000 0.00461
115200.00 0.00434
118800.00 0.00407
122400.00 0.00383
126000.00 0.00362
12960000 0-00345
| (v
floc 1 loc ) =(94,50) || [ | |bie
(loc_i, loc_j) = (94, 50) [ 147600.00 | 0.00832
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9.Validation

9-1. Comparison with actual discharge

(Dhydro.txt (@Hydrograph_discharge.xlsx

= . “« ”
3 oo 428 B o x ) T ) @O pe n hydro' txt , an d co py 2 n d
JrME BEE BRO) ERV ALIH) L omt y-) wm EE
[ 2800.00 0.00000 ) [ = = B W ) Y S

7200.00 000000 : m

1080000 000000 column.

14400700 000000

18000°00 000000

2160000 000000

35200.00 000000 ;

mE i) :

£6000.00 000000 :

o000 {05000 5 py\ ;

: : “« . ”
gy e ) @20 pen “Hydrograph_discharge.xIsx”,
5760000 000000 - . .

§120000 000000 : paSte calculation dISCharge to the
Saio00 | 0:G0000 :

7200000 000000 : " ”

75600.00 000000 : cell of “C5”.

730000 000000 :

£2800.00 000000 :

£6400.00 0.00038 :

40000.00 0.00249 :

A |

. R = o ”
10080000 000504 :
104400°00 000503 : Not “C4
108600000 0.00455
111600°00 000261 ;

11520000 000454 :

118300700 000407 <

122400.00 0.00353 8 oine el eem—dd T e e
126000.00 0.0032 :

12960000 0.00345 :

12320000 0.00352

156800°00 0.00354 :

14040000 0.00321 :

142000°00 000354 :

14760000 000352

¥¥RRI 1 4 2 7 GUI¥TutorialData¥Validation_discharge¥

] = | Varidation_discharge — O x
-k =5 =5 [ 7]

i

- v A « 171222TutrnalData » Varidation_discharge v | 0 Varidation_dischargel 25 2
“ E=E) - E8 H4X
* 95 FIER .
S I 5 Hydrograph_dischargexlsx  2017/12/12 1&09  Microsoft Excel 7-7—F 273 KB I
¥ Fovo-F
) REivh
=| E9Tv

o

1 1EIUJTET.§ - 48




9.Validation

9-2. Comparison of results due to difference in spatial resolution

Fi (LB

5,000
Spatial resolution nmm "
4,000 =
Number of meshes 82,501 3,259 | i
|
w300 Computation time* 28min 3min 1min i :
Py ]
E . g
i *Intel Core i7-6850K CPU 3.6GHz, RAM 32GB .
5 2,000 E
-
1,000 =
o - A et
8/1 8/11 8/21 8/31 9/10 9/20 9/30
2011
s FEBVATE [m3/s)] Fid HETE [m3/s] 3s FHETETIE [m3/s] 155 == F i 5 E7EE [m3/s] 30s

Fig. All simulation period(2011.8.1 0:00-2011.10.1 0:00) Fig. 3s Fig. 15s

F# (=F)D) , BE12S F (ZEN) , B8RS
2,000 5,000
4,000
1,500
— 3,000
<
)
£
o
R 2,000
1,000
0
9/10:00 9/112:00 9/20:00 9/212:00 9/30:00 9/312:00 9/40:00 9/412:00 9/50:00 9/512:00 9/60:00 9/612:00 9/7 0:00 9/190:00 9/1912:00 9/200:00 9/2012:00 9/210:00 9/2112:00 9/220:00 9/2212:00 9/230:00 9/2312:00 9/240:00
2011 e e BRI 2011 IR . e
FHEBRTRE [m3/s] —— FHFERE [m3/s]3s FiHl SHETIE [M3/s] 155 e F il SHETE [m3/s] 305 FHBRRE [m3/s] —— Fi SHEFRE [m3/s]3s FHFHETE [M3/s] 155 Tl HETE [m3/s] 305

Fig. Typhoon 12t"( 2011.9.1 0:00-2011.9.7 0:00) Fig. Typhoon 15t™( 2011.9.19 0:00-2011.9.24 0:00)
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10.Experiment of flood simulation

10-1. Modification of RRI model parameter

Modify the river channel model to study flood phenomena, and

reanalysis of flood simulation.

18 rRi BUILDER [vEr«lS Release 201674 X ‘ @C“Ck ”Set river" to Open ”River
BASIN | .
parameter” window.

(PDSelect “DATA” tab.

B ~®Modify as shown below.
“cw”:T1.51->70.5]

S[0-0] R[0O-0] dam 0, div 0

“ ” .
[ns et ] 1003 River parameter pod Cd . r04_|9r01j
< Rain > owirr”n .
art time [2077 A8 7 [T o0 h . FBJQFOJ
End time [207 A0 A7 [T 0

Use ground gauged rainfall |

River Threshold ]
BDDEE River width—(3) @ Reduce the river’s depth and width,

Time difference UTG (+/= k) | 00
Use GEMaP [ Hourly 1 \
Use GSMaP [ Daily ] ‘

= 224 [cw 05 Sw 047 = Make File and also set the levee height to zero.
River depth—(5) ® @)Click “Set river parameter”
L 54 [ 04 Y Make File

Bank height @

E00 - Make File

I Set river parameter I Cancel

Capture completed....! NUM ‘
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10.Experiment of flood simulation

10-1. Modification of RRI model parameter

5] RR\_BU\LDn v4.545 Release 2016/ 4]

easin | pata DI

Gurrent Data [ACC -

Slopecel [ he [ w [
Rvercel [ e [ w [
Logation [~ Dam [ Diversion [

@ Display zoom button

»= 100000

Edit RRLInputixt

RRI_Input txt

Thput

Cutput

C¥RRERRI-GURProject¥RivAbe_15z_2011Flood_Rainx 1p5¥RRL Input txt

Project name | Rivébe_1hs_2011Flood_Rain

[Simulation]

utmi 13 ar latlonf0) 0
4000 or 801} direction 1

Simulation time (h) 1464
Slope dt () 600

River dt (z) 50

Mumber of output files 1464
x|l rain 138.16
vllrain ,W
Rain cellzize {7 ) ¥=1/ ,T
Rain cellzize 3 %=1/ ,T

[river_ns] @
ne river (m—1:/3)
[riv_thresh]
riv_thresh W
width_param_c ,W
width_param_s ,W
depth_param ¢ 1.004-1
depth_param_g ,W
height_param 0.00dn

height_limit_param 500

@

I Save RRIIhputtxt I

Parameter |1 hal VA [n]
DiffC1) ar Kinem(® [ 1
ne_slope (m-1/3s) ,W
soil depth (m) [ 7.000d-1
Eammaa [ soood-1
kv (m/s) ,W
=f {m) [ 31831
ka (msfs) ’W
gammam ,W
beta ,W
kev (m/s) 000040
Eammag ,W
Kel {msz) B.000d-4
fpe ,W
rel {msz) 5.000d-1
|
[evaparation]
start X 100 start m
Cell Size H= 1/ 120
Cell Size Y= 1/ 120

Cancel

(Dselect “EDIT” tab.

@Click “Edit RRI_INPUT.TXT” to open
“Edit RRI_Input.txt”.

®“ns river (m-1/3s)"
[3.000d-21->13.500d-2]

Increase the river’s roughness
coefficient to make the water flow

more slowly.

@Click “Save RRI_Input.txt”

®)Click “Run RRI”
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10.Experiment of flood simulation

10-2. Utilization of RRI_VIEWER

Execute RRI_VIEWER v*.exe.

B
« « 4 | | « RREGUI > Project » RivAbe 155 2011Flond » O | RivAbe_155_2011Flood() = P
RRI-GUI_v5.0.6_P cme mL —
[ERS=rd A Em B 258 #4X
& aqr = » RRI_1_4 27 GUI > RRI_1_427GUl Beta > RR =Ersr bound . -
Rain_GroundGat nit 74 o
RivAbe_3s_2011F out i 5
@ FReR T HrEd = =5 Ao, 155, 2071
RivAbe_15s_2011 m I -
A = topo -
v RRI_1_4_2_7_GUI_Beta =E (@ OneDrive B hsmax.xt
@ pc |E] hydro.txt @
Presetting ConvHRNowcast2RRI ocation. et 20
= USB32GB (1) I % RRI_Input.tit l 2017/12/12 21:45
3 RRI-CUI Get/mbscRadar . 171222RRI_Activ.
BRI
Obsdata wf
g S ne Proiect TPANENY: [RRUInput et v | [RRUInput (6t =
rojec
Terms_of_Agreement Frvtll
RRI_CONTENTS oz = IV
» TutorialData Tools . . To4 b Tl 5=
> [z RRI1A4 27 GUlzip 0_GUI_Manual_l.pef 2023/11/22 9146 751 KB
» 1_{EE 1_Details_of_new_content_lpdf 2023/11/22 2:46 )5 KB
» 2 EETEEF 18] RRI_Builder_vs.0.6 Pexe 2023/11/22 ©:46 KB
¥ i 2023/11/22 9:46 T r—2 g% K
> e EEIPANA-I- () I |. RRI_Viewer_v5.0.6_Rexe _h:__ /22 946 33 410 KB
Result Viewer
w = HDPC-UT(E)
Project Folder >

@

read

RRIInput txt

Cancel

(DExecute “RRI_VIEWER *.exe”.

@0pen “Project Folder” window, click
“read RRI_Input.txt”.

@3)Choose “RRI_Input.txt”, and click
“Open(0)”.
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10.Experiment of flood simulation

10-2. Utilization of RRI_VIEWER

@ @0pen “RRI_VIEWER”,

RR_VIEWER v140.64 Release 2016/3 - O *

@ [v Display results

| hs(lnundation)
| hr{River WD)

| ar(River Disc)

(BTarget component can be selected.

®)Click

gampt_ff

hs max

il out hemax

Model Display Options w Animation is displayed...

el [l 0> Jf o 2] >
| J
T " B Display vakie frame (D)Double Click “Detail Option” to
R R Felivandstion Open “Model Display Options”
Set River Path | | Wl ndOW.

* Mesh Profile —— Shift+Left Draw

Anim Speed L — |— H i <=

d<=h
d4=h<
24=h<
1<=h<
03<=h<

®Color legend is editable.

TITe

| Charge Back Image |

W [ Display DatedTime

V[ Dizplay Lezend

EEEEENN

v  Dizplay Mesh Frame

==
==
=

G
4
2
2
1
1
i]
i]

[v Digplay BackGround Image

@ I] Detail Option {Double Glick) |

0<=h

n.n $=h 4

< File zave

=
==

W
o

W
1l

=

Ok Cancel

1;

Succeeded MWL
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10.Experiment of flood simulation

10-2. Utilization of RRI_VIEWER

file name
E RRI_VIEWER [version v5.0.8 Release 2022/3 |
A% s save name [ [ Display results
\ . ) C:¥RRIFRRI-GUHProject¥RivAbe_155_2011Flocd_Rainx1p5¥hsmax.txt ] 7 | ha{Inundation)

| hr{River WD}

| ar{River Disc) gampt _ff
[FLY) hs max
-

* River Profile

* Mesh Profile -— Shift+Left Draw

Anim Speed L } H .
B Location

Change Back Image

[~ [ Display Date&Time

W

¥ Il Display Legend
¥  Display Mesh Frame

Wy

¥  Digplay BackGround Imaee

Detail Option {Double Click)

Woowy

5
4
3
2
1
0.3
u]
0

W

s=
)

Result of max depth in 3 seconds 54
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10.Experiment of flood simulation
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Contact

If you have any questions or experience any issues regarding the RRI model,
please feel free to contact us.

kakinuma@icharm.org
morooka@icharm.org
mivamoto@icharm.org
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