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[. Outline

I.1 Morpho2DH

Morpho2DH is a calculation solver that a debris/mud flow model is added to Morpho2D.

Morpho2D is the unsteady horizontal two dimensional bed deformation analysis solver which is
developed by Hiroshi Takebayashi, Kyoto University. The governing equations are written in
boundary fitted general coordinate system. In 2009, the solver was installed to RIC-Nays Version
1.0 which is the free software developed by RIC. Some functions are added to the original version
and the improved version is installed into iRIC Version2.0 on March 2011. Morpho2D was unified
with Nays2D and Nays2DH was developed. Hence, the development of Morpho2D was stopped on
March 2014.

Morpho2DH is the horizontal two dimensional debris/mud flow analysis solver which can reproduce
the transport and deposition process of debris/mud flow due to the landslides. Structures (ex. sabo
dam, weir, house and so on) and horizontal distribution of erosion depth can be considered in the
analysis.

Additionally, the unsteady horizontal two dimensional bed deformation analysis which can be

performed using Morpho2D can be performed as it used to be.

.2 Morpho2DH Tutorial — Debris/Mud flow —

The purpose of the tutorial is to show the detailed procedure of the analysis from the beginning to
end. Tutorials has enough explanations to perform analysis. However, if you cannot understand the

tutorials, please refer iRIC user manual and Morpho2DH manual.

[Contents of Tutorial]
® Chapter II Transport and deposition process of debris/mud flow
® Chapter [l Debris/Mud flow analysis with structures



[.3 Open Morpho2DH

1.  Startup iRIC, Select [Create New Project] from [iRIC Start Page].

iIRIC

@
@
Welcome to iRIC!
iRIZ can simulate rivers from Colorado River to the Mile.

I Start Simulation Project‘ Support

‘ L Create New Project...l ‘E-*Open Project File...

Recent Solvers: Recent Projects:

» Morpho2DH v1.0 » Kabe2 . .
Copyright Hiroshi Takebayashi C:\Kabe2 ¥Operation of Start Page

» Kabe Please refer P12 in iRIC
C:\Kabe user manual

» Kabe2
C:thiroshiiRIC\...ebrisK abe2\K abe2

> Kabe3
CthiroshitiRIC\...ebrisKabe2\Kabe3

» Kabe2
C\hiroshi\...ebrisKabe2\Kabe2.ipro

» Yagi3DMRO5wall2D23Move
C:\hiroshitiR1C\debris2dYagi...bris2dY

Close

Figure 1—1(1) Start of Morpho2DH

2. Select [Morpho2DH] in [Select Solver] window and press OK.

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

Morpho2DH vi.0 Basic Information

CERI1D v1.0

FaSTMECH MName Morpho2DH A O
Mays2D Flood v4.1 64 b Version 10

Nays2DH 1.0 64bit Copyright  Hiroshi Takebayashi

NaysCUBE v.3.00.6 64bi
NayskEddy v.1.0 x64

Release  2014/11/01
Homepage http//www gnogle co jo’

Description | License |

0| I—| ]

Cancel
Figure I—1(1) Start of Morpho2DH




II. Transport and deposition process of debris/mud flow

& Purpose

The purpose of this chapter is for river engineers and university students who have no experience of
bed deformation analysis to learn to perform debris/mud flow analysis by use of Morpho2DH and

visualize the calculated results.

& Procedure

Procedure in this chapter is shown in Figure II—1.

Grid generation from DEM data
Step1 : load DEM data
Step2 : grid generation

Setting of cell characteristics
Step3 : setting of maximum erosion depth
Step4 : setting of landslides

Setting of calculation conditions
Step5 : setting of calculation conditions

Run the calculation
Step5 : run the calculation

Visualization of calculation results
Step6 : visualization of calculation results

Figure 1I1—1 Procedure in this chapter



II.1 Grid generation from DEM data

II.1.1 Load DEM data

1. Click [Geographical Data]-[Elevation] in [import].

# File Import Geographuc Data Grid Measured Values Calculation Condition Simulation  Calculation Result View Option Help _—!'JLI

~ I R mEsE
* 4 Hydraedks Data * Roughnes..
Coket b Ged. FiedBledEievation...
gé Calculation Condition... VegeiatonDension
5 Cakculation Result.. VegeationHeINe
B Heasured Valoes... Obstacle..
E Eackground Image.. LandSiide...
B

Google Map Background [mage, ErcemonDepth..

J Grid Creating Condtion
2 Boundary Condition 5
23 Geid (Mo Data]

2 Measured Vahaes
Background Images
Anes

mpEEENEE
=

a
O Destance Measures.
B 0 Measurel

Ix: [

Figure 11—2(1) Load the bed elevation data

% Grid generation method

in Morpho2DH

Morpho2D can select ‘Create
grid from polygonal line and
width’, ‘Create grid from river
survey data’, and so on.

In this chapter, ‘Create grid from
polygonal line and width® is
described

2. Select [Kabe.xyz] in [Sample Data] folder.

L(—_) = T L = iRIC *+ debris2ddebriskabe2 * Sample Data L] Sample DatalH&®R »
i - LA AN~ =~ I ®
[ EZCIr A am i W W 41
5 BUIFTURAMN = > =
- - Kabe.xyz 2014/09/16 16:20 FHAF Mozl 1,291 KB
i OneDrive
& PC
I S0~k
e FAOT
P FRah
E EbFr
B ETA
B Z2-Twy
L. Windows (C:)
@ v A A% %
TrALEN): Kabe.xyz ~| |Allimportable files (*.rv =17 ¥
(o) FrAzi

Figure 11—2(2) Load the bed elevation data

3DEM data file

DEM data file (*xyz ) is
composed of the data number, x
and y coordinate, land elevation
data (z).

Format of DEM data file is
explained in iRIC manual.




I1.1.2 Grid generation

H Selection of the grid generation algorithm

1. Click [Select algorithm to create grid] in [Grid].

i

LandSlde
ErcsceDepth

[y

EEEEES

3 Grid Creating Condition
Boundary Condition 5
Gnd [N Data]
Measured Values
Background kmages

gt

SEREEEE
GoOG0o

3 Axes
Distance Measures
A L Moasure]

]

[3 (g
Figure 11—3(1)  Selection of the grid generation
algorithm

2. Select [Create grid from polygonal line and width] in [Algorithm] and press

Algorithm: Description

Create grid from polygonal line and width First, please define polvaonal line, by mouse—clicking. The
Create grid from from river survey data polygonal line is used a5 the center line of the grid. Then, vou
Create grid by dividing rectangular region define the width, division number of grid in I direction and J

Create grid by dividing rectangular region (Longi dir= ctio

Create compound channel grid
Cartesian Grid for NaysEddy x64
Multifunction Grid Genarator
Simple Grid Genarator

< ol

Figure 11—3 (2) Selection of the grid generation
algorithm




3. Small dialog is popped up and input the thinning value of the data.

If yvou want to filter the dataset, specify walue more than 1.

Filter: |1 33

Cancel |

Figure 11—3 (3) Input the thinning value of the data




HDecision of number and size of grids

1 Click the upstream and the downstream ends of calculation region and press
return to decide the centerline of the calculation domain.

2 The dialog as shown in the figure is popped up. Decide the number of
longitudinal grids (n1) , the number of transverse grids (nJ) , the width of
calculation domain (W) , the size of grids (d1, dj) .

3 Press OK in the dialog.

2 O Roughness
B O FuedBedElevaton

[} Untitled - IRIC 2.3.3.4397 [Morpho2DH v1.0] - [Pre-processing Window] -ao8
1 =loix)
T N e L R AL Y I [T

+ b KA
Ot ot Blereeiar

H 5 Geographc Data

= B O Elevatson

B 1 poirst

B & VegetationDensity | P s
B O vegetationkieght - Grid Creation

B 23 Obstacle

B O Landside i

E £ ErosionDenth -

1 i1

o8 Sucmmonesst (*FEEE R\
B & Boundary Conditon S,

B 3 Gl [No Cuta]

B 3 Meamured Valurs

B & Background Images
B 0 Axes )
B 3 Distance Measures
B O Measurel ng =04 o [2ootEs -
ne | 200 3] dg 2 -

|
W [ wmidm

ok Icm- Aerhy

[%: 32070.0800781 [¥: -163386.78135
Figure 11—4(1) Add division points in transvers
direction

4  Press OK in the dialog for confirmation of mapping

@ Do you want to map geographic data to grid attributes

now?

Yes No

Figure 11—4(2) Confirmation of mapping




5 Grids are formed.

# Pl Impert Geographic Data Grid Measured Values Calculation Condition Simulation Caleulation Result View Optice Help. [ alft] ]
ST L T e e L S I P I T T a0
e
| x
= B O Geograghic Dnta

B 3 Eievation

B 1 Powntst

B 3 Roughness
B 3 FresdBedilevation
B O VegetansnDensity
B 3 VegetationHeight
Bl 3 obstacke

B 3 Distance Measures
B O Measwrel

Figure 11—4(3) Add division points in transvérs
direction




B Load background image

1. Click [Background Image] in [import].

ELAP R e WA
e

.t 8 BT (sesedt

B O Measured Vakoes

* File Import Geograghic Data Grid Measured Vakwes Calculation Condtion Simulation Caloulation Result View Option Help E‘ £l
5 Lol
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=

[P —
x: =

Figure 11—5 (1)

Load the background fmage

XBackground image

When the
numerical grids, background
images help to decide the
location of bank and so on.

users create

2. Select [Kabe3.jpg] in [Sample Data].

t b = RIC * debns2ddebriskabe2

i - LTS

W FRYT o
2 BIETTUIRIR

Al OneDrive

& po
s dorn-F
b RIS
T8 o o= b
k EoFr
B EFA
B Z2-2wn
% Windows (C:)

@& voan n hads

TrAlE(N): Kabe3

b Sample Data v G

Sample Datal#se »

miRE A

2014/09/16 22:17  IPEG A A—%

~| Allimages(*.Jpg *.Jpeg ".pry ¥
| Bo) || #rt

Figure 11—5 (2)

Load the background image




3. Background image is fitted to cross—sections by use of [Pan],

[Zoom]

[Rotate] and

EHAD N[ %
L A
Ot cr Beter L |

o
) Grid Creating Condition
Boundary Condition 5
Grid (201 x 201 = 58
Bl 3 Geid shape
« [1 3 made artributes

Bl 3 Boundary Condition
& 3 Measured Values

LR R LN

# File Import Geographic Dats Grid Measured Values Caloulation Condition Simulation Calculation Result View Option Help -'i =

PR ‘EAEE:

XHints for the fitting
() Mouse ... [ 2ulimes |

+8 Fan
+@ Zoom |
+@ Rotate i

Figure 11—5(@3)

Load the

background

10

_——

Details are on P104 in iRIC user
manual




EMaximum erosion depth of land surface

1 Click [ErosionDepth] in [Object Browser] by right button and select [add]
and [Polygon].

* File Import Geographic Data Grd Measured Values Calculation Condition Simulation Calculation Reslt View Option Help BCE
ELAR NN S eed b et IR PEEME [

[Ctwct Browser s

= B 3 Elevation
# ) peinst
B O Roughress
B O FisedBedElevation
B 3 VegetationDensity
B 3 VegetationHeight
B 3 Obatacle
B O LandSiide

1<) = Import. . |
R o ]
B O founda
B0 G (26 = Exgurt Al ey

2 0 Gnd

0 O Node X Dedete AL

Bl 3 Measun & Color Secting...
= B 3 Backpre . =
B ar St Up Scalrhar.
B 1 Axes
Bl 3 Destance Moasures
B O Measurel

Figure 11—6(1) Create polygon.‘m

2 Make a polygon by clicking at the corners of the polygon. The polygon
should cover the whole calculation area. Double clicks stop to make the
polygon.

3  Enter the maximum erosion depth value in the small windows.

3 Untited - IRIC 2.3.3.4397 [Morpho2DH v1.0] - [Pre-processing Window] - O

S Y SR N R R NI 2 W 11T LAl
+ 4RIl A L
Ctinct Erowsnr L
&S Geographic Data
= B O Bevation
B 3 Pointai
B 3 Asughness
Bl 3 FuedfledElevation
Bl (3 VegetatonDersity
B 3 VagatatonHeight

a
Bl [ Grid Creating Condition
Bl 2 Boundiary Condition 5
® 3 Grid (201 » 201 = 58

1 Gnd shape
33 Hode attributes
Bl 3 Boundary Condition
B O3 Measred Values
B O Background Images
B ) Kabel PG
B 0 Aes
= & 3 Distarce Messures
B ) Measurel

[%: 39018384375 [ -163715.921875

Figure I1—6(2) Create polygon
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Please input new walue in this polyon.

ErosionDepth : [01] Unit is m.

Ik Cancel |

Figure 11—6(3) Input the maximum erosion depth value

£ File Import Geographec Data Grid Meassred Values Caloulation Condition Simulation Caleulation Result View Option Help =I_’.lﬂ|

it WA L v s g RS e IR SEESE
+ K WAL

Rotgheeas
¥ 3 FoedSedElemtion
H & vegetationDensty
H O vegetationbeight
B 3 Obstacle

B O Boundary Condition 5
= B 0 Grid (391 x 201 = 58
1 ) Grid shape

a8
= B O Distance Measures
B O Measwel

Figure I1—6(4) Create polygon
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B Location and size of landslides

4  Click [Landslide] in [Object Browser] by right button and select [add] and

* File Import Geographic Data Grid Measured Values Calouation Condttion Simulation Calodation Result View Option Help =185
T R L e ey I L FY

Figure 11—7(1) Create polygon

5 Make a polygon by clicking at the corners of the polygon. The polygon
should cover the whole calculation area. Double clicks stop to make the
polygon.

6 Enter the maximum erosion depth value in the small windows.

M Untitled - iRIC 2.3.3.4397 [Morpho2DH v1.0] - [Pre-processing Window] -

rTILL T ki ek RO el bl e

Figure 11—7(2) Create polygo
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Flease input new walue in this polygon.

LandSlide : 03]

Ok Cancel

Figure 11—7(3) Input the depth of landslides

* Fibe Import Goographes Data Grd Meassred Values Chiculstion Conditon  Simulation Caleulzion Result View Option Help -:O:K:I

LI LT S e R AL e Y I 1
L A MESE RS

Otinct fromner x
1] Trnnq-wl»r Data

L

L]

BoR 2

B O VegetationDensicy

B 3 vegetataneight
acke

B 0 Polygoni
0 & ErcsanDepth
1 Polygoni
Ba
B () Grid Creating Condition
B 3 Boundary Condition &
= B 2 Grid (201 x 201 = 58
E O Grid shape
# O 3 Mode astriutes
Bl 5 Boundary Condation
3 Measured Values

nNE ®E
C
£
&
[
F]
3

| Measarel

Figure 11—7(4) Create polygon
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Unit is m.



I1.2 Setting of calculation conditions

I1.2.1 Setting of calculation conditions

HM Selection of solver type

1 Click [Setting] in [Calculation Condition].

* Fle Import Geographec Data Grid Measired Values | Calculation Condition Simulation Caloulation Result View Option Help
% Skl B wE s et [ bR R £

2
2

5E E8 s+ 0

a

o

=]

=]
8o
=]
a

Figure 11—8 Setting of calculation conditions
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H Setting of calculation parameters

CO 3 O O v» W DN

Click [Parameters] in [Calculation Condition] window.
Select [Debris/Mud Flow] in [Calculation Type]

[Start Time (s)] is O.

[End Time (s)] is 200 (s).

[Computational Time Step (s)] is 0.01 (s).

[Output Time Step for File (s)] is 1 (s).

[Output Time Step for Screen (s)] is 1 (s).

[Start Time of Bed Deformation (s)] is 0 (s).

Calculation Condition 7 P
Groups
— Calculation Type
Boundary Conditions
Calculation Type and Data Bl T o
Calculation Conditions (Bed Materi--- End Time (s) 200
Calculation Conditions (Debris/Mu-- Computational Time Step (s) 001
Bed Material Output Time Step for File () 1
Vegetation Output Tirme Step for Screen (s) 1
Obstacle Eed Deformation Start Time (s) 0

Hot Start

[Save and Olose] I Cancel I

Figure 11—9 Setting of calculation parameters
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Select [Flow only] for
flow calculation or [Bed
material load] for bed
deformation analysis by
bed material load or
[Debris/Mud flow] for bed
deformation analysis by
debris/mud flow.

Start  time of the
calculation is set in
[Start Time (s)]. Unit is
second.

End time of the
calculation is set in
[End Time (s)]. Unit is
second.

Time step At is set in
[Computational Time Step
(s)]. Unit is second. The
time step is decided
considering CFL
condition.

Output time step for
file is set in [Output
Time Step for File (s)].
Unit is second.

Output Time Step of
calculation condition for
Screen is set in [Output
Time Step for Screen
(s)]. Unit is second.
Short time step makes the
calculation time longer.

Start time of bed
deformation is set in
[Start Time of Bed
Deformation (s)]. Unit is
second. When the
debris/mud flow
calculation is performed,
please input 0.




H Setting of calculation conditions

[\)

~N O O1 P W

Click [Calculation Conditions (Debris/Mud Flow)] window.

Select [Constant] in [Sediment Concentration], because temporal change of
sediment concentration of mud flow is small.

Input 0.6 for [Static Deposition Sediment Concentration].

Input 0.2 for [Liquid Behavior Sediment Ratio]

Input 0.01 (m) for [Minimum Flow Depth].

Input 34 (degree) for [Internal Friction Angle]

Select [Constant] in [Laminar Flow Depth], because spatial change of land
slope is not changed well here

Input 0.4 for [Laminar Flow Depth Ratio]

Input [Resistance Coefficient] is set. The value is about 72.

10 Select [Disabled] in [Non—erodible Height].

Please select [Change]
when you want to consider
the spatiotemporal change
of sediment
consentration.

Static deposition
sediment concentration is
between 0.54 and 0. 8.
Fine material behaves as
liquid phase. 0.2mm and
finer diameter is rough

ji’ Calculation Condition ¥ O St?_mdfﬂd t.o de.301de
[Liquid Behavior Sediment
Groups Ratio].
B r G Sediment Concentration . [Minimum Flow Depth] must
oundary Conditions
. Sediment Cancentration Value 04 be set to get stable
Calculation Type and Data .
i s ; ; calculation results. The
Calculation Conditions (Be--- Static Deposition Sediment Concentration 06 A .
el a Liguid Behaviar Sediment Rati 0z unit is m.
1 it e [wiBl] 2 navior seqimern At ..
Calcu atlc\r_w Conditions (De When the Flow
Bed Maiferlal Minimum Flaw Depth (m) oo characteristics are
Vegetation Internal Friction Angle (degree) 34 debris flow, the laminar
Lisiids Lamirar Flow Depth flow depth ratio is about
Hot Start Laminar Flow Depth Ratio 04 1. When the fine material
Resistance Coefficient 72 includes in the flow
Non-Erodable Height Disablec_~ vell, the laminar flow
depth  ratio must be
smaller than 1.
’Save and Gluse] ’ Cancel Value of [Resistance
Coefficient] must be set

Figure I11—10 Setting of calculation conditions
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to reproduce flow depth.

When some parts of the
bed composed of rock or
sabo dams is set in the
calculation area, please
select [Enable] in [Non-
erodible Height]. When
[Non—erodible Height] is
[Enable], the non-—
erodible height area must
be set using polygons.



H Setting of bed material conditions

1 Click [Bed Material] in [Calculation Condition] window.

2 Select [Uniform] in [Bed Material Typel].

3 [Mean Grain Diameter (m)] is available, when [Uniform] is selected in [Bed
Material Type]. Here, please input 0.01 (m).

Groups I
~ Boundary Conditions Bed Material Type IUanD rrn I
- Calculation Type and Data Iean Grain Diametsr (m) oo

- Calculation Conditions (Bed Mate---

- Calculation Conditions iMud Flowi i DSk ma Exit
§ Bed Material Exchange Layer Thickness (m) 03 . Input mean grain

~Vegetation . ) X
- Obstacle Number Of Deposition Laver 25 o diameter in [Mean Grain
- Hot Start e | Diameter (m ) 1. This

function is available
only for uniform sediment

Reset Save and Close | Cancel |

Figure I11—11 Setting of bed material conditions
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H Setting of vegetation conditions

1 Click [Vegetation] in [Calculation Condition] window.
2 Select [Don’t Use Data] in [Vegetation Density Datal].
3 Select [Don’t Use Data] in [Vegetation Height Data].

Qroups |

Boundary Conditions Wegetation Density Disabled 'I
~Calculation Type and Data e getation Height Disabled 'I

Calculation Conditions (Bed Materi---
- Calculation Conditions (Mud Flow)

- Bed Material

QVegetation |
- Obstacle

- Hot Start

Cancel

Reset Save and Close I

Figure 11—12 Setting of vegetation conditions

H Setting of obstacle

Select if vegetation
density data is loaded or
not in [Vegetation
Data]. When
users consider the
vegetation, vegetation
density data is required.

Select if vegetation
height data is loaded or
not in [Vegetation Height

Density

Data]. When users have
the horizontal
distribution of

vegetation height data,
please load the data. If
there is no information
on the vegetation height,
top of the vegetation is
always higher than the

water surface level.

1 Click [Obstacle] in [Calculation Condition] window.
2  [Disabled] is selected in [Obstacle].

Groups |

IDisabIed B

Boundary Conditions Glsaiels

Calculation Type and Data
Calculation Conditions (Bed Materi--
Calculation Conditions (Mud Flow)
Bed Material

VEE etation

Hot Start

Cancel

Reset Save and Close |

Figure I1—13 Setting of obstacle conditions

19

When the obstacles are
the polygons
must  be

considered,
of obstacles
created,




H Setting of hot start

1 Click [Hot Start] in [Calculation Condition] window.
2  Select [New] in [Hot Start].
3  No need to select [Continue File].

Groups
- Boundary Conditions

?--Calculation Type and Data Continus Fils [fiow prm
- Calculation Conditions (Bed Materi-

-~ Calculation Conditions (Mud Flow) Wh £
Bed Material en  users perform

Vegetation debris/mud flow
 Obstacle calculation, please

§ocseere | select [New].

Hot Start MNew bt

Reset Save and Close I Cancel

Figure 11—14 Setting of hot start

HFinish of the setting of the calculation conditions

1 Click [Save and Close] after setting [Calculation Condition].

Groups |
- Boundary Conditions

Calculation Type and Data Caontinue File [flow pm J
Calculation Conditions (Bed Materi---

- Calculation Conditions (Mud Flow)

~ Bed Material

~Vegetation

-~ Obstacle

Hot Start MNew x

Reset Save and Close I Cancel

Figure 11—15 Setting of calculation conditions
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II.3 Run the calculation

1  Press [Run] on the tool bar

| Fle Import Geographic Data Geid Measured Vialues Caloutation Condison 95 Calculation Result View Option Melp .E' M

CHA® MR [ S p—_——) --.'—--‘-:!.r! LR L
e x et
tbctBowar % Run the calculation

¥ 3 Geographic Dasa
=2 E

L=
B ) Gnd Creating Condition
AT Condtion 5-
< Bl 3 Grid (291 x 201 = 58
1 Gnd shape
* O 3 Node attributes
Bl O Bewndary Condition
El O Measured Vihoes
B 3 Background Images
O 1 signature0tcoioe png
B 0 dabeld G
B 0 Aves
B L petance Measures
B 1 Measure1

Figure 11—16(1) Run the calculation

2  Press [Yes] for the warning of mapping.

s Polygonl, Polygonl are not mapped after they are
f_ﬁ edited last time. Do you want to execute mapping now?

Yes No Cancel

Figure I1—16(2) Warning of mapping

0 Mapping geographic data, boundary condition finished

successfully.

OK

Figure 11—16(3) Warning of mapping
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3 If you press [Run] button, [Information] for save of project. Please press
[Yes].

4 Please select [Save as Projevt] in the dialog [Select How to Save Project]
for the calculation of debris/mud flow, because the size of file tends to
be larger.

5 Create new folder and name the folder [KabeEn].

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

Yes No | Cancel

Figure I1—16(4) Save the project

Please select how to save projgct from the followings:

 Save as File (kipm)

(B4 I Cancel |

Figure 11—16(5) Save the project

Save IRIC project

* Soue as Project

| KabeEn )

| morpho2d_v1
L. morpho2d_v1_old
| Morpho2D20130424
[ Morpho2D20131224
> ). nays2DH
I NHK
bk Open
| PerfLogs

> | Program Files

FUDAG-OFR(N) | oK | Frotl

Figure 11—16(6) Save the project
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Figure 11—16(7)

Run the calculation

% Information on the
screen

Present calculation time
(s)

End time (s)

ream end (m3/s)

Time step of flow (s)
Type of calculation,
Vegetation density data,
Vegetation height data,
Rigid bed height data

i Fle_lecrt S
IEWda® N

Load the calculation results

e e

Figure 11—16(7)

Run the calculation

@ The solver finished calculation.

OK

Figure 11—16(8)

Run the calculation
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% Information on the
screen

Present calculation time
(s)

End time (s)

ream end (m3/s)

Time step of flow (s)
Type of calculation,
Vegetation density data,
Vegetation height data,
Rigid bed height data



II.4 Visualization of calculation results

I1.4.1 Visualization of calculation results

1 Click [Open New 2D Post—Processing Window] button.

| Fie bmpoet Simulation Calculaton Result View Option Help l |0 18]

= .
SN o " $IrE S Ry
¥egetation demsity date: Sst ln use Yan® B
Fegutation halght datai Wot in use
Rigid bed haight data: Mot in use

Open New 2D Post-Processing Window

Merphodtel Yar.l
Fresent caloulstion time - 139, 0000000 »
Exd vime - 3000006500 w
Time step of flow - 6.0100000 =

Type of saloulstion: Mud flow
Ungecation demeity detar Eet n uew
Tagetation haight data: Wot in use
Rigid bad hmight data: Wot in use

Marphodtm Yer.}

Frasent caloulation tise - 145.0000000 =
time = 200.0000900

Time step of flow = 9.0100000 »

Type of calculation: Mud flow

Tagetaricn damsity datar Nt in cee

Vegutation height data: Wet in iew

Rigid bed helght datas ¥or in use

Marphoos ver.d

Fessent enleulation tiss = 1430000000
Eime - 369.0000900

Time siwp of flow - 20180000 w

Type of caloulation: Mud Elew
Yegetarion densiry datar Mot in use
Fagenation helght data: ot in use
Rigid bad nelght datas Mot in use

X r.

Figure 11—17 Open visualization window

HEContour

Check [Scalar] in [Object Browser].

Check [Kabe3. jpg] in [Background Images] in [Object Browser]
Horizontal distribution of flow depth is shown by checking [Depth].
By using animation tool bar, results can be checked by a movie.

> W DN —

B Fie Import Draw Measored Data Simwlstion Animation Calculation Result View Option Help =18} xj

LAy AR TN ARGyt F AA v I P AESEL

Figure 11—18 (1) Make contour
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5 When you want to modify contour, please open [Property]

[Scalar] by the right button.

by clicking

6 If you want to visualize the flow region only, the value about 0 is
inputted in [Min] in [Value range] and check off [Fill lower area].
7 Modification of labels in the color bar can be made in [Color Bar Setting].

P File Import Draw Measured Data Simedstion Animation Calolstion Result Wiew Option Help :J'!L

HAS M8 LI meg b 48 st pl  aEeky

Ctict Droemes

B 3 iRiCZone
El (1 Gid shay

I

T De  Show Atribute Browser ‘

3
L
_II
i

Ooooooooc
i
H

Doy
[}
09%
0,830
(1fa%
0.498
0332
0.166
0,000

T 6 pec

3 Time: |

Figure 11—18 (2) Select Property

i ootk ] : ;
Physical Value: |[BEfsiE Reglon Settmg
—Walue range

[ Aitomatic Color Bar Settingl

Mz I5 M Fill upper area
in: IO I_ Fill lower area
Division Mumkber: |1 0 Eﬁ

—Calormap
* 1 .
N

f] Custom Setting... |

— Display Setting

= Color Frings * Caontaur Figure T Izalines

¥ Transparent J 50 =

[].4 i Cancel

Figure 11—18(3) Modification of contour
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M isible
Title : | Depth

Orientation : * vertical © Horizontal

Mumber of labels | 11 =2

—Size —Position

secify Color bar left
bottom position as
rate against window
size.

Width © & |0.1 0 5: R : | | 0800 E:
Haight : & |0.3[:u:u =] Yoo @ | 0100 =

Specify Color bar size
as rate against
window size.

Ik Cancel

Figure 11—18(4) Modification of color bar

File Import Draw Measured Data Semulation Animation Calculation Result View Option Help LE]
L e b R eIl bR S EEYEY

3
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400
350
3.00
250
200
1.50
1.00
0.500
‘0000

W e [

Figure 11—18(5) Modification of contour
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III. Debris/Mud flow analysis with structures

& Purpose

The purpose of this chapter is for river engineers and university students who had the experience of
‘Transport and deposition process of debris/mud flow’ to learn to perform debris/mud flow analysis

by use of Morpho2DH and visualize the calculated results.

& Procedure

Procedure in this chapter is shown in Figure II—1.

Setting of cell characteristics
Step1 : setting of rigid bed height (sabo dam and so on)

Setting of calculation conditions
Step2 : setting of calculation conditions

Run the calculation
Step3 : run the calculation

Visualization of calculation results
Step4 : visualization of calculation results

Figurell—1 Procedure in this chapter
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IlI.1 Setting of rigid bed height (sabo dam and so on)

lI.1.1 Setting of rigid bed height (sabo dam and so on)

H Setting of sabo dam

1 Click [FixedBedElevation] in [Object Browser] by right button and select
[add] and [Polygon].

* Fe Import Geographuc Dats Grid Messured Values Caloubation Condiion Simulation  Calculation Result View Option Help =18 x}
WS NP AL kb eed bS8 st b/ BESRE. o

Figure MI—2(1) CGCreate polygon |

2 Make a polygon by clicking at the corners of the polygon. Double clicks
stop to make the polygon.
3  Enter the surface elevation value of sabo dam in the small windows.

] Ci¥WKabeEn - iRIC 2.3.3.4397 [Morpho2DH v1.0] = [Pre-processing Window] =

" A e g )R pE S EENEY

7,7246004 [¥: -163823.8125

Figure M-2(2) Create polygon
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Please input new wvalue in this pohagon.

FixedBedElevation : |220]

Ok Cancel

Figure m-2(3)

* File Import Geographic Data Grid Messured Values Calculation Condition Simulation  Calculation Resuls
AP N AN vE L et b A eI pE S EESEY

B 0 Measure1

Input the surface elevation of sabo dam

Figure IM-2(4) Create polygon

ll.1.2 Setting of calculation condition of rigid bed

H Setting of rigid bed height

Unit is m.

1 Click [Calculation Conditions (Debris/Mud Flow)] window.

2 Select [Enabled] in [Non—erodible Height].

Groups

~ Boundary Conditions Resistance Coeffwent

- Calculation Type and Data

- Calculation Conditions (Bed Materi-:-
- Calculation Conditions (Mud Flow)

- Bed Material

- Vegetation

- Obstacle

“~Hot Start

Sediment Concentration

Mon—Erodable Height

i T2
I 04
iDisabIed i

Dizabled

Reset

Save and Close I

Cancel

Figure -3 Setting of rigid bed

29




III.2 Visualization of calculation results

I11.2.1 Visualization of calculation results

EContour

1  Check [Scalar] in [Object Browser].

2 Check [Kabe3. jpg] in [Background Images] in [Object Browser].

3 Horizontal distribution of land elevation change
[ElevationChange]. Erosion of Land in the downstream of the landslide and

the sediment deposition in the upstream of sabo dam is reproduced.

Wi File Import Draw Measured Dat Sirwlation Ammation Calculation Result View Opton Help
st tipR S EEYRY

ElevationChange

O O sigraturedicolo o
© ) Kabed PG i e
2 0 Tide

220
-
1L.70
1.45
O 0 velocry 1.20
0 3 ey 1 B
O O Suspende N B
# O Coll actributes | » 0200
B O Measured Values -0.0500
= B O Background kmages - 0300

Figure -4 Contour of land elevation change
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ll1.3 Setting of obstacles (houses and so on)

II.3.1 Setting of obstacles (houses and so on)

H Setting of houses

1 Click [Obstacle] in [Object Browser] by right button and select [add] and

[Polygon].
* File Import Geographic Data Gnd Moasured Vislues Caloulation Condition  Simulateon Caleulation Resdt View Option  Help al® x|
LT L s T L L T €

Measured Vales
Eackyround [mages
3 Kabel IPG

Figure T-5(1) Create polygon

2 Make a polygon by clicking at the corners of the polygon.

stop to make the polygon.
3  Select [Obstacle] in the small windows.

Double clicks

] C:¥KabeEn - IRIC 2.3.3.4397 [Morpho2DH v1.0] - [Pre-processing Window] =L

o ol T At I M vl bl nENEY

0O &8 N8 =8 O

e

} Gridd Creating Condition
B ry Condition 5

B 3 Boundary Condition

2 5 Measured Values

B 2 Background Images
B 0 sabel PG

[%: 328150070125 [¥: -166008.26125

Figure TM-5(2) Create polygon
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Please input new walue in this polyaon.

Ohkstacle INDrmaI "’i

o rmal
m]is

Figure T-5(3) Select [Obstacle]

? File Import Geographic Data Gnd Measured Values Cakculation Condion Simulation Caloulation Result View Opton Help EOEs
WA ALY v et b AG enllbE /AR e
*E X A4
Ot Brresar [
[~ ¥ 5 Goographe: Data 1

O 2 Elevabon

BI 13 Gnd Creating Condition
B O Boundary Condition &

} Kabel 3G

B
_.] Destance Measires
E

R S

oz 32907.4140625 [¥: 16403478125

Figure T-5(4) Create polygon

II1.3.2 Setting of calculation condition of obstacles

H Setting of calculation condition of obstacles

1 Click [Obstacle] window.
2 Select [Enabled].

Groups | %
F Obstacle IDiEahIed 'I
Boundary Conditions Disabied

-~ Calculation Type and Data
-~ Calculation Conditions (Bed Materi-:-
-~ Calculation Conditions (Mud Flow)
- Bed Material
- Vegetation
Obstacle
~Hot Start

Reset Save and Close | Cancel

Figure -6 Setting of obstacles
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Il1.4 Visualization of calculation results

II1.4.1 Visualization of calculation results

EContour

1  Check [Scalar] in [Object Browser].

Check [Kabe3. jpg] in [Background Images] in [Object Browser].

3  Horizontal distribution of flow depth is shown by checking [Depth].
Debris/Mud flow flows between houses.
-’1 ,?.“' ;. LG et iipB / AEMEE . o 8

© =
pooo

Figure -7 Contour of flow depth
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