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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 of bed
material load, 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. On
March 2014, Morpho2D was unified with Nays2D and Nays2DH was developed.

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 maximum erosion depth can be
considered in the analysis.

The unsteady horizontal two dimensional bed deformation analysis of bed material load which can

be performed as it used to be.

1.2 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 Pagel].

ji’ iRIC Start Page ? %
- iIRIC
Welcome to iRIC!
iRIC can simulate rivers from Colorado River to the Nile.
Start Simulation Project | Support
‘ Create New Project... ‘ ‘ Open Project File...
Recent Solvers: Recent Projects:
> Morpho2DH v2.0 > Debris1
Copyright Hiroshi Takebayashi C:\Users\... SampleData\Debris1.ipro
> Nays2D Flood v5.0 64 bit > Debris1e
Copyright Yasuyuki Shimizu C:\Users.. SampleData\Debris1e.ipro
> Culvert Analysis Program > Vétest1
Copyright USGS C\Users\.__hi\Desktop\V4test1.ipro
> testv4

C:\Users\h.. . SampleData‘testv4.ipro

Figure 1—1(1) Start of iRIC

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

Ji Select Salver ? X
When you create a new project, vou have to slect the solver to use for calculation. Please select a solver, and press “OK” hutton

EvaTRiP Pro

RITER Xsec
Foml_flow3 v2023 2 iri
Mflow_02 iRIC4 ver1.1
Culvert Analysis Progra
Boussinesq2D Tracer M

Basic Information

MName Morpho2DH w21
Wersion 2123062305
Copyright  Hiroshi Take bayashi
Release  2014/11/01

gy Homepage httoy//ww goosle.co i’
=y Description  License
Morpho2DH v2.1

DHABSIM 1.2

Nays2d+

River2D 1.0

Nays2DH iRIC4x 1.0 64

NaysMini iRIC4.0

Nays2Dv vertical 2D m

nays3Dv 3D Density Fic

NaysDw2(Simple 2D D

NavsCUBE v443.79
—

Gancel
Figure 1—1(2) Selection of Morpho2DH



II. Transport and deposition process of debris/mud flow

& Purpose

The purpose of this chapter is for researchers, river engineers and university students who have no
(or a few) experience of transport and deposition process of debris/mud flow 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 flow depth

Figure 1I1—1 Procedure in this chapter



II.1 Grid generation from DEM data

II.1.1 Load DEM data

H Setting of coordinate system

1. Click [Property] in [File].

'ﬂ B Property.
(3 Reload CGNS file.
S
o
a
o
a
a
v~ 0O
.
— —
I
N

[Scaer 175195 [Angiero [Sae oot [ i CS-EPSG2HME: IGD2000/ Jpan Plane Recangular CSVI

Figure 11—2(1) Open [Propertyjﬂwindow

2.  When the coordinate system is not specified yet, [Project property] dialog box is popped
up. Please click [Edit] in [Coordinate System].

B3 Project Property ? X

Basic Information

Filename: (Mo data)

Last update time: (Mot saved yet)

Solver: Morpho2DH w21 wersion 2.1 23062305
Gridls): Setup unfinished

Calculation condition: Mot set yet

Calculatinn result: Mo data
Coordinate System:  (MNot specified) Edit... }

Coordinate Offset: (0, O) Edit...

Date for t = 0 (Mot specified) : 55 sec Edit...

Qutput Setting D Output calculation results in separate files

Close

Figure 11—4(2) Specify the coordinate system




3. Target area is the river basin located north of Kyoto University of the Arts in Sakyoku,
Kyoto City, Japan. Hence, the coordinate system [EPSG2448:JGD2000/Japan Plane
Rectangular CS VI] must be selected. Please click [OK].

li. Select Coordinate System ? X

Search: japan

(Mot Specified)

EP5G:2443; 1GD2000 / Japan Plane Rectangular CS |
EP5G:2444. JGD2000 / Japan Plane Rectangular CS 1l
EPSG:2445; 1GD 2000 / Japan Plane Rectangular C5 111
EPSG:2446; 1GD2000 / Japan Plane Rectangular CS IV
EPSG:2447; 1GD2000 / Japan Plane Rectangular C5 WV
[EPSG:2448: JGD2000 / Japan Plane Rectangular CS VI )
EP5G:2449; 1GD2000 / Japan Plane Rectangular CS VI
EP5G:2450: JGD2000 / Japan Plane Rectangular CS VIl
EP5G:2451; JGD2000 / Japan Plane Rectangular CS IX
EPSG:2452: JGD2000 / Japan Plane Rectangular CS X
EPSG:2453; 1GD2000 / Japan Plane Rectangular CS XI
EPSG:2454; 1GD2000 / Japan Plane Rectangular CS Xl
EPSG:2455; 1GD2000 / Japan Plane Rectangular CS Xl
EPSG:2456: JGD2000 / Japan Plane Rectangular CS XIV

Hint about Japanese coordinate svstems (EPSG:2443 — 2461 )
Hint about UTh coordinate svetems (EPSGE2601 — 32760 etc ]

Cance

Figure 11—2(3) Selection of coordinate system

4. Please confirm if the coordinate system is set or not in the [Project Property] window and
press [Close].

B3 Project Property ? %

Basic Information

Filename: (Mo data)

Last update time: (Mot saved vet)

Solver: Morpho2DH w21 wversion 2.1 23062305
Giridls): Setup unfinished

Calculation condition: Mot set vet

Calculation result: Mo data

Coordinate System:  EP3G:2448: JED2000 / Japan Plane Rectangular CS W1 Edit...

Coordinate Offset. (0, 0) Edit...
Date for t=0: (Mot specified) : S5 sec Edit...
Output Setting C] Output calculation results in separate files

Close

Figure 11—4(4) Setting of coordinate system




DEM data can be loaded from the web or from a file prepared in advance.

B To load DEM data form the web

5. Click [Geographical Data (Elevation from web)]-[Elevation] in [import].

* File Imy a G Result View Option Help

| d 4 [PU71] IERSNCNONG)

=TT ]

L,

COoD00D00D000

I E
Hﬁm
[Scier1/15058  [Angier0 [Tl r— == 5 NotSpecited)

Figure 11—3(5) Load DEM data

6. [Select Region] window will be opened. Move to the target area using [Zoom In] and [Zoom
Out]. Background image can be selected from the [Background image] pulldown.

* Select Region ? X

g

Background Image ‘@iﬂi’.f?ﬁ:(@i@m) Vl Zoom In Zoom Out Mext Gancel
[I—2(6) Move to the target area




7. After movement to the target area (circled in red), click the left mouse button to specify
one of the corners of the DEM data acquisition area, and then click the diagonal corner of
the previously specified corner to set the DEM data acquisition area. After setting the
DEM data acquisition area, click [Next].

* Select Region ? X

Tl : L'!.' g . ‘
f"’.ﬂar*r;-m{” L Py |
Background Image: EXHIFFE (FZEHED Zoom In PMlext Cancel

Figure 11—4(7) Set DEM data region including target

area

8. [Zoom Level Setting] window is opened and select DEM data [|E 1t HuFEBEAE &4 A L (Foik
XS HEAEAR 5 £ 7 /L DEMBA) 1.

* Zoom Level Setting ? X

Speclfy the zoom level of data you want to import
Zoom level: 13 EI

Resolution: 154588 m
Data size: 1 MB (262144 points)
Source: |USGS ZEE- I (SRTM) ~ ‘

51 (E HHEEEET
1 42805 12 B0 )b B b8 4834 (818 SE 7)) DEM OB
B I1—2 (8) Selection of DEM data

9. DEM data is displayed.

Jeee00E00080800

<
[(TTTTT]

Flevation
23497
193.13
151.30

4 a 109.47
67.63
iR

[Scer1/5326 [Angiers EFSr T ol — [ E75G2645 1GD200 T Fane Rectanguisr oI

Figure 11—4(9) Display of DEM data




B To load DEM data from a file

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

B
: % Grid generation method
2 in Morpho2DH
VE” ‘Create grid from polygonal line
° and width’, ‘Create grid from
H river survey data’, and so on can
be used in the calculation using
Morpho2DH.
In this chapter, ‘Create grid from
polygonal line and width’ is
.a ¥ selected.
8 _
.
Figure 11—4(10) Load the land elevation data
11. Load [Ichijo.txt].
fi’ Select file to import X
™ > F29kyF > iRICMorpho2DH v G iRICMorpho2DHOIER Pl
gE-  HLLIALY- o- o0 e

> @ OneDrive - Personal

[ bl
L gyyo-F Ichijo.txt
9 REaxvh

=Rl

O s1-Jvs

O r7#

Asahi

TrANEN: | | Alimportable fies (“tpo *csv+ v

Load the land elevation data

el

Figure 11—4(11)

3DEM data file

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

Format of DEM data file is
explained in iRIC manual.




12. [Import Setting] window is opened. [CSV (Comma separated values] in [File Format] is
checked and [X: field2, Y: field3, Z: field4] in [Select field] is set and press [OK].

# Import Setting ? X

File mame: C¥Users¥hirosh¥Desktop¥iRICMorpho2 DH¥Ichij txt

Encoding System v Preview
Coordinate System EPSG:2448: JGD2000 / Japan Plane Rectangular G5 W1 Edit. field1 field2
AL R 10 32345.58601 I
© CsV (Comma separated values) ) ) Custam delimitad text
2 1 32350.68701
Delimiters
3 2 32355.78801
Comma Tab 5 pace Colon Semicalon Other
4 3 32360.88801
Special characters
5 4 32365.98901
Quote character: @ Escare character: ¥ Q
6 5 32371.08901
Record options
Header lines to ighnare 0 5 First header line contains field names 76 32376.19004
= 8 7 32381.29101
Select fields
% field v Y fiek “ Value: figldd v e 8 32386.39101
Skip setting 10 9 32391.49201
Skiprate: 1|3 @ 110 3239659301
—

(oK ] oo
Figure 11—4(12) Load the land elevation data

13. DEM data is shown.

i Untitled - RIC v (develo) 4107025 [MorphaZDH v2.1 - [Pre-processing Window] - o x
* File Impnr\ Geographic Data  Grid Measured Values Calculation Condition ~ Simulation ~Calculation Result View Option Help -] 2]
Qv ~ Qi k&%« >+ v QA PB/BLGLE--2 06

1+ 4 [ Boonrmr O Horeormal © verical

o | ObjectBrowser x

&SV B Geographic Data

Rn I B Elevation

Roughness

FxedBedElevation
FredBectlevation?
VegetationDensity
Vegetationteight
Obstacie
Landside
LandsiideTime
MaxrosionDepth
SurfaceSedimen2
Building Year
Building Stucture
Buiding story
Buiding Height (
Reference nform.

Grid Creating Conit

Boundary Condition

Giid INo Data

Measured Vaves

Background Images

Background Images .

O [ Google Map :238)

O [ Google Map (.

0 [ Google Mep (1.

O [ Google Map (7

0 [ Open Sucet Map 193.13

[n} B IR (R, 151.30

O [) msms ae. v

O [) E385 Engii ¥ . 109.47

DD mxees @5 & 67.63

O =tems =) =

Ces0s00000080000

<

Elevation
234.97

B0 A

B = Dictance Measures.

[Scrt/53208 [Frgiers Tl —— [C-EPSG245: 1502000 Japan Plare Recardar G5V

Figure 11—4(13) Load the land elevatlon data




Background image can be loaded from the web or from a file prepared in advance.

B To load Background image form the web

background image (& +H1PRFE (FEAEHN[X])

[Properties], and then refer to [Figure 1I-2(1)]-[Figure 1I-2(4)].

1. If [Coordinate System] is set, the background image is displayed by checking on the
in the following image) you want to display
from [Background Image (Internet)]. To set the [Coordinate System], select [File]-

ICvé (develop) 410.7025 [Morpho2DH v2.1 - 7470t -]
N HEEEE B0 UMM HFEEO HAS) HFERR BRW ATVIA0 ALIH)

Sr QL &% >t v QA PE /BEGLE-=0 0 6

T4 B
AIITORT 7P~ =Ly
AT smwonn
[} 8 [y
RYIF-1

. i 1
oRsmer, | ESTEs =L
gne et =
80 s 3”(_33 1
: R T

R Ao

Figure I1—3 (1) Load the background image

¥Background image

When users create the numerical
grids, background images help to
identify the location and shape of
houses and erosion control
structures such as sabo dams or
weirs.

B Load background image

2. Click [Background Imagel]-[Add Image] in [Import].

1 - o x

Pre-processing Wi

lculation ConditionSimulation Calculation Result View Option Help

“WHZx c > v QB s BLGLE-ER 06 tIT B

Elevation
234.97

193.13
151.30

¥ I 109.47
67.63

[Suer1ot6n522  [X 9408713865 (V106593399565 [ EPSG2H4: 1502000 Japan Pl Recangular S I

of

[Scert/5195  [Aogies

Figure I11—3(2) Load the background image

¥Background image

When users create the numerical
grids, background images help to
identify the location and shape of
houses and erosion control
structures such as sabo dams or
weirs.
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3. Select [Ichijo.jpg].

ji.. Open Image file X
& >~ N T FAIMT > iRICMorpho2DH v C iRICMorpho2DHD# S »
B~ FLLoals- o- o0 @

> @ OneDrive - Personal

B 7RI T

L Fovo-f Ichijojpg
H Ef1Avb
R o7y

O z2-995

* % 3 % B »

s

T Asahi

TrAIAEN): ‘Ichlijpg v| All images(*jpg *jpeg *png *t ~

vl
Figure 11—3 (3) Load the background image

4. Background image is fitted to land elevation data by use of [Pan], [Rotate]
and [Zoom]

* File Import Grid Measured Values _Caiculation Condition  Simulation View OptionHelp

RHEES ~ ~ Q ir %A% « >+ v QO PE /BLLGLE-=R 06 t4i 8+

XHints for the fitting
& Mous.. 7 X

[Citr]] +B Fan
Cirl +8 Zoom
Ctrl +@ Ratate
Eleyation Citrl |+ [Shift +8 Fubber band
L] 4.
193.13
151.30
L 109.47
X 67.63
iR,
[scier175  [nge [eeaers [f = [ EPSG2448 1602000 apan Plane Rectrgular G Vi

Figure 11—3(4) Fit the backgroﬁhd image
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I1.1.2 Grid generation

H Selection of the grid generation algorithm

1. Click [Select Algorithm to Create Grid] in [Grid].

i 1hioipro - IRIC v4 (develop) 4.1.0.7025 [Morpho2DH v2.1] - Pre-processing Window] = @
Grid el mdition Simulation View Option Hel

# Fie

Grid Creating Condition

o [ Boundary Conditon Seting
AV B GeogaphicDia  cremne o
~ B detion Show Grid Cre diton.
LINEL el

Attrbutes Gen

Y

@1 Roughess o
> @I FixedBedElevati R
> B FredBedklent  Edi
@ vegetatonDers 11 Delete
B vegetsrontiig!
B o Disply Seting.
© @ Lanasiice & OpenBird's-Eye View Window
O AYTy7-5  AddNewGrd
81 Lasicerme
p—
o0 #xyIvr-5
= Expor.
> @9 MaxkrosionDep.
B I SurfaceSediment2
8 B9 Building Year
@ ' Building Structure:
@ wuiaing sony
@ Buiding Height
a

Reference Ifor.
O 1) Gid Creating Condit
8 1 Boundary Conditon ..

> DI Grid (93381 =318,
@ 15 Weasured Vales

> @1 Background Imoges

+ DB Background images .
() 1) Goosie Map (8 Elevation
0 [ Google Map (&. [ ] P
O Google Map 01 190.74
() 0) Googie Map
O ) open reet ap o 14970
0D mawmm | 108.66

5 67.63
o

I

)
D) Google Map (.

x

Hel
H @ . Select Algorithm to Create Grid... : r‘ EEACYC) ». ) '-E:/,"g.,-b’.\‘-_'«.lq, 0 B1td B Bcoioresr O rorzontal © Vertical

iR

[scate: 75185 [angie:0 [EET = [ [Cs: EPSG2428: 602000 / Japan Plane Rectangul

Figure I1—4(1) Selection of the grid genération algorithm

arcs Vi

3. A small window on information on grid generation a
press [OK].

2. Select [Create grid from polygonal line and width] in [Algorithm] and press [OK]
lgorithm is popped up and

i Select Grid Creating Algorithm

Algorithm: Description:

Create grid from polygonal line and widt| First, please define polygonal line, by mouse—
Create grid from cross-section data ﬁgsk;r;gt.h';hzrig: l-}"ﬁgzt"'lyme d'sfﬁqsee?hzs\ffﬁh?e nter
Create grid by dividing rectangular regiol| division numker of grid in [ direction and .J
Create grid by dividing rectangular regio| 4restion.

Create compound channel grid
Create grid shape solving Poisson equatic
General purpose grid generation tool
U-shape channel generator

Sample GridGenerator

2d arc grid generator

Figure 11—4(2) Selection of the grid generation algorithm

* Information ? X

defined a5 mohygonal line by mouse—clicking. Finish

o Please define grid center line. Grid center line can ke
definining by double clicking, or pressing return key.

D Do not show this message again.

Figure 11—4(3) Information on grid generation algorit
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HDecision of number and size of grids

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

2  [6rid Creation] dialog box is popped up. Enter the number of longitudinal
grids (n;) , the number of transverse grids (n;) , the width of calculation
domain (W) . The size of grids (d,, d;) are automatically calculated.

3 Press OK in the dialog box.

uuuuuuuuu

v v
esoseo

) Elevation, o
N ‘\ 23497 7

;‘?d ,\.f e

-—— 109:47
=0 ]
(ra

>

0o0ocoe00000
§ : 00000000000 E

L] p
A2 1T 7 ‘
[scale: 175185 [Angle:0 19185244738 Y:-106187440287 |CS: EPSG:2448: JGD2000 / Japan Plane Rectangular C5 VI
Figure 11—4(4) Decide the centerline of the calculation
domain
* Gri i ?
" Grid Creation ! X

ny |I
|
|
.
Ny
ng Boo & d;; |200217 m
n.g 80 3] dd: I2 i

W: 160000 2 m

Figure 11—4(5) Enter the number of grids, the width of
calculation domain.
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4  Press OK in the dialog box for confirmation of mapping

* Confirmation X

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

Yes Mo

Figure 11—4(6) Confirmation of mapping

5 Grids are formed.

i chijoLipro - IRIC v4 (develop) 41.0.7025 [Morpho2DH v2.1] - [Pe-processing Window] - o x

Elevation

/ A \ 23497 =
y/ ) 193,
(&=~ 15130
’—f/l‘v-/l“lljoyu

6763

SIS

[Scier1 /5195 = (S £7SG2448: 1602000 Japan Plane Rectanguiar CS\I

Figure 11—4(7) Add division points in transvers
direction
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EMaximum erosion depth of land surface

1 Click [MaxErosionDepth] in [Object Browser] by right button and select
[Add] and [Polygon].

b3l EaSe

Elev 1|0I'\
3#97

sssss

ol el re—— il

Figure 11;5(1) Create polygon

/' Information ? X

Please define mlyoon by mouse—clicking. Finish definining
b double clicking, or pressing return key.

D Do not show this message again.

Figure 11—5(2) Creation method of polygon

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.

0ooooecoooow
DDDDDDDDDDDE’
m

- / [
e

Flgure II—5(3) Create polygon
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3  Enter the maximum erosion depth and press [0K] in the small dialog boxes.

/' Edit MaxErosionDepth value 7 X

FPlease input new walue in this polygon.

MaxErosionDepth : 1] Unit is m.

Ik, Cancel

Figure I1—5(4)  Input the maximum erosion depth

i 1cnjo1.pr0 - IRIC 4 (develop) 4.1.0.7025 [Morpho2DH v2.1] - [Pre-processing Window]

B anQ A
s

Simulati

Zy%((’%"’
T

] ..
[ Google Map ()

[Polygon Group Atribute Brow8 X
TTe Y

Value

L 1AY Ay |
o7 e oo oo iaee oo 1 Gt a0 apan e R

Figure I1—5(5) Create polygon
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B Location and size of landslides

1 Click [Landslide] in [Object Browser] by right button and select [Add] and
[Polygon].

¢ Ichijo1.ipro - IRIC v4 (develop) 4.1.0.7025 [Morpho2DH v2.1] - Pre-processing Windon] - o X
fion Simulation View Opton Help

i mmenma e % Z B ¢ o 1

@[ =R .
O D) E£425R .
O [ =435 Eno.
O =tems .
O memE (5m

e o e | |sr e e Fer e e

Figure II—6(1) Create a polygon

2 Make a polygon by clicking at the corners of the polygon. The horizontal
shape of the polygon should be the same as the horizontal shape of the
landslide. Double clicks stop to make the polygon.

i ehijotpro - RIC Windon] - o x

 Fle mpor Geographic Dt Grd Mesurea \alues  Calckation Condiien Smulation Calcuion Resut View O

[u}
O [ Google Map (3
O 1) Google Map (.
.

O D Esm o

O[O m=#25R Eng.

OD E:#ER E..

OD E42R G0
«

Scie175195  [Angie0

Flgure 11—6(2) Createv a polygon
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3  Enter the landslide depth and press [0K] in the small dialog boxes.

_* Edit LandSlide value 7 X

Please input new walue in this polvaon.

LandSlide : 1] Unit is m.

8] Cancel

Figure 11—6(3) Input the landslide depth

i 1hio.ipro - iRIC v (develop) 4.1.07025 [Morpho2DH v2.1] - Pre-processing Window]

18




HMapping

1 Click [Execute] in [Grid]-[Attributes Mapping].

i 7025 1 - o x
# Fie impot i Simultion View Option Help

a
HEE st
‘ .

Grid Creating Condition

[0 Openstreet
B[ Rems
O[) mtems
O D) B85 (kng.
O[) mtees e
OD E+e®% R
O Google Map (.

Map
=

) e 732r546 gt " e [ 02840 102000 apo e e 51
[I—7(1) Execute of mapping

2 Checking on the valuables which need to be mapped and click [OK]. If you do not know
which valuables need to be mapped, click [Check All] and then click [OK].

/ Agttribute Mapping ? X

Geographic Data

ﬂ Elewvation

[:] Roughress

(] FixedBedElevation
[ FixedBedElevationP
|:] YegetationDe nsity
[:] YegetationHeight
[:] Obstacle

B LardSiide

[ LandSlideTime

B MaxErosionDepth
[:] SurfaceSedime nt2

D Building Year
WL e

Check Al || Uncheck Al Can

Figure 11—7(2) Selection of valuables which need to be
mapped
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* Information X

Mapping geographic data, boundary condition finished
successfully.

Figure I1—7(3) Information of mapping

3 Check on each of the [Node attributes] in the [Object Browser]-[Grid] to
see if the data is mapped to the grids (whether the grids are given values
or not) (in the figure below, [Grid Creating Condition] is checked off to
make it easier to see the color contours)..

i Ichijot.ipro - iRIC
7 Fie. import Gia
THEES -~ ~
L o -

11- Pre-processing ) - o x

Jesston onct »
@?@E‘ YWy 2 e a0 06 i @
Ty - 7 : S VAN

L‘g

[s[s[s[s]s] [s]s[s)s]
Do
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I1.2 Setting of calculation conditions

I1.2.1 Setting of calculation conditions

HM Selection of solver type

1 Click [Setting] in [Calculation Condition].

ing Window] - o x

‘‘‘‘‘‘‘‘‘‘

Hovafion
YA w22
) W?)LH/
o
— e

: 7,63

R

79568 1106335008507 [C EPSGH8: D200 Japn Pl Recardar

Figure 11—8(1) Setting of calculation conditions

DoOoDDODO0
Py o9

s[s]ssls] Jels]i
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H Setting of calculation parameters

1 Click [Parameters] in [Calculation Condition] dialog box.
2 Select [Debris/Mud Flow] in [Calculation Type]

3 [Start Time (s)] is O.

4  [BEnd Time (s)] is 300 (s).

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

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

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

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

[ISelect [Debris/Mud flow] for
bed deformation analysis by
debris/mud flow. [Flow only]
is for flow calculation. [Bed

li’ Calculation Condition ? material load] is for bed
deformation analysis by bed
material load.

Groups [JStart time of the calculation is
Boundary Condit Calculation Type Debris/Mud Flow set in [Start Time (s)]. Unit is
; : second.
Calculat!on Type... Start Time (s) ] “End time of the calculation is
Calculation Con... Ere] Thie (=) 300 set in [End Time (s)]. Unit is
Calculation Con... second.
Bed Material Computational Time Step (s) 0.0 [OTime step Az is set in
- Computational Time Ste
Vegetat i i [Comp P
Oi)g: allon Output Time Step for File (s) 1 (s)]. Unit is second. The time
stacle - : -
. Output Time Step for Screen (s) 1 step 1s C,kalded considering
Building CFL condition.
Hot Start Bed Deformation Start Time (s) 0 COutput time step for file is set
in [Output Time Step for File
(s)]. Short time step makes a
smooth animation. Unit is
second.

[JOutput  Time  Step  of
calculation  condition  for
Screen is set in [Output Time
Step for Screen (s)]. Unit is
second.

Reset Cancel [IStart time of bed deformation

Figure 11—8(2) Setting of calculati
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on parameters

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

© 00 3 O O1 = W DN —

slope is not changed well here.
10 Input 0.4 for [Laminar Flow Depth Ratio].

11 Input [Resistance Coefficient]. The value is about 72.
12 Select [Disabled] in [Fixed Bed Elevation].

Open [Calculation Conditions (Debris/Mud Flow)] dialog box.
Select [Change] in [Sediment Concentration].
Input 1 for [Original Liquid Density].
Input 2.65 for [Sediment Density].

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 Anglel].
Select [Constant] in [Laminar Flow Depth],

because spatial change of land

Ji’ Calculation Condition

Groups
Boundary Conditio... Sediment Concentration Change
Calculation Type a... Sediment Concentration Yalue 04
Calculation Condit... || ¢ i) | jquid Density 1
Calculation Condit...
Bed Material Sediment Density 268
Vegetation Static Deposition Sediment Concentration 06
Obstacle
. Liguid Behavior Sediment Ratio 0z
Building
Hot Start Minimum Flaw Depth (m) 0.01
Internal Friction Angle (degree) 34
Laminar Flow Depth Constant
Laminar Flow Depth Ratio 04
Resistance Coefficient 72
Fixed Bed Elewvation Disabled ~
Reset Cancel

Figure 11—8(3)

Setting of calculation conditions

23

[JPlease select [Change] when you
want to consider the
spatiotemporal ~ change  of
sediment concentration.

[The original liquid here is water
and 1 is used in [Original Liquid
Density].

U[Sediment Density] is 2.65
here.

[JStatic  deposition  sediment
concentration is between 0.54
and 0.8.

[JFine material behaves as liquid
phase. Content rate of 0.2mm
and finer diameter is rough
standard to decide [Liquid
Behavior Sediment Ratio].

[J[Minimum Flow Depth] must
be set to get stable calculation
results. The unit is m.

[IWhen the flow is debris flow,
the laminar flow depth ratio is
about 1. When the fine
material includes in the flow
well and turbulence flow layer
is formed on the laminar flow
layer, the laminar flow depth
ratio must be smaller than 1.

[JValue of [Resistance
Coefficient] must be set to
reproduce flow depth.

[JWhen some parts of the bed
composed of rock or sabo
dams is set in the calculation
area, please select [Enable] in
[Fixed Bed Elevation]. When
[Fixed Bed Elevation] is
[Enable], the fixed bed area
must be set using polygons.




H Setting of bed material conditions

1 Click [Bed Material] in [Calculation Condition] dialog box.

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).

4 Press [OK] to complete setting of calculation conditions.

Ji’ Calculation Condition ? %
Groups

Boundary Conditio... Bed Material Type Unifarm w
Calculation Type a... Mean Grain Diameter (m) 001
CaICUIat!On Cond!t... Grain Size Distribution Edlit
Calculation Condit...
Bed Material Exchange Laver Thickness (m) 03
Vegetation Mumber Of Deposition Layer 25 |5
Obstacle
Building Initial Layer Mumber 15 = [Input mean grain diameter in
Hot Start [Mean Grain Diameter (m)].

This function is available only
for uniform sediment

Reset Cancel

Figure 11—8(4) Setting of bed material conditions

M [Vegetation], [Obstructions], [Building], and [Hot Start] are not set here.
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I1.2.2 Run the calculation

HRun the calculation

1 Press [P] on the tool bar to run the calculation.

noie:0 Rl e
Run the calculatio

s [

1)

[ EPSG2448: 1502000/ apan lane Rectangulr G5

[scare:
Figure I11—9

2 Press [P] on the tool bar again. [Information] for save of project is

popped up. Please press [Yes].
3 Please select [Save as File (k. ipro)] in the dialog box [Select How to Save
Project].

Bl Information *

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

Yes No Cancel

Figure I11—9(2) Save the project

li_ Select How to Save Project ? X

Please select how to save projgct from the followings:
0O save as File (*ipm)

() Save as Project

Figure 11—9(3) Save the project
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4  [Save iRIC project file] dialog box is popped up. Input file name and press
[Save].

2. Save iRIC project file

2> v 1 > FAZhyT > iRICMorpho2DH v O RICMorpho2DHORZ

G

EE- FLLIALT- o- @

) #v51-

> @ OneDrive - Personal Ia

i 7RIy T Ichijo1.ipro
L govo-F
= FE1AVE

W oFe

74 L&(N): |IchijoT.ipro ~

74 L OFEFE(T): iRIC project file (*ipro} “

~ TAI-OFFT FRTE(S) Frvtl

Figure 11—9(4) Save the project

5 Startup the gray colored screen automatically.

Ii Ichijo1.ipro - iRIC v4 (develop) 4.1.0.7025 [Morpho2DH v2.1] - [Solver Console [Morpho2DH vw2.1] (running)]

il File Import Calculation Condition Simulation Calculation Result  View Option Help

HEES ~ ~ @ I v Y24y % @Qap

Loading initial condition .....

start! (“o")/

MorphoZDH Ver.l

o M o

Present calculation time
End time
Time step of flow

1.0000000 s
300.0000000 s

D000 = % Information on the

Type of calculation: Debris/Mud flow screen
Vegetation density data: Not in use . .
Vegetation height data: Not in use Presept calculation time (S)
Rigid bed height data: In use End time (s)

Time step of flow (s)
Type of calculation,
Morpho2DE Ver.1l Use/No Use of Vegetation

Figure I1—9(5) Information of the run on the screen density data, Vegetation height
data, Rigid bed height data
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M File Import Calculation Condition lation ~Calculation Result View Optior

DEEMSRNCIT S 100 AT 1 @ &

Figure 11—9(6) Load fhe calculation results

B solver Finished ot

o The solver finished calculation.

LFigure II—9(7) Calculation is finished
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II.3 Visualization of calculation results

11.3.1 Visualization of calculation results

rt Calculation Condition Si Calculation Resuit View Option Hel

Zy et HQQPIV

Figure II—10(1) Opeh V|sual |zat|on wmdow

EContour

f\:\x'

2 iehotipro - RIC Ll
nhk Import Draw Measured Data Calculation Condition Simulation Animation  Calculation Result View Option Help.

EES -~ Q@ %H %X <> 1+ QA PE /BLALEZ:EC 05 00000 @OQ ¥ 1‘ g

5 Morpho2DH v2.1 Grids
e Data

O 1) Watersurtc..
00 eevstioncr..
0[] MeanGrainsi...
O [0 Fctonveoc..
00 rouicing

O [) ruildingMax
O euicing
[ seosnesrse.
[ velocity (ma..
O [ Bedtond (...
O D) suspencedio..

> @ Graph

O [ suspendedio... Depth
~ @1 steamlines . 0.43
0.32

O sectona
O 1) suspendedo.. N 0.21
B s ) 011
00 vlociy
O bectoad 000
) suspenccto. .
80 b e 0sec

8 1 Measured Values.

[scate: 74385 [Angle:0 [Sizes 1442921 [x-18584.798888 [¥:-106142.482764  [C5: £SG 2448 16D2000/ Japan Plane Rectanguiar CSVI

Figure 11—10 (2) Make contour of flow depth
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2 When you want to modify the format of the contour, please open [Property]
by clicking [Scalar] by the right button.

3 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].

4  Modification of labels in the color bar can be made in [Color Bar Setting].

i 1chjoipro - IRIC v (develop) 4.1.0.7025 [Morpho2DH v2.1] - [Post-processing (2D): 1] - o X

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

EBS -~ QL %55 1. QAPE  BhEGLEZLLCE 00000 OEQ Y- 1-

ObjectBrowser
ABE oo
B 0P ceogupiconn
p @ Rao
%= >[I0 Input Grid
~ 81 Galcultion Resul
8 ) Gra sope
v B s
8 [ peptn
O D) oeptrvt
O D) erevation + voveup
ODEC 4 Movedown
O 1) Wetersut -

O Elevationt B_Dee-

Show Attrbue Browser

[ MeanGrai [ Propeny.
O [ Fictionveloc... |
00 rouicing
O [) ruildingMax
O buieing
)0 seasnearst
[ velocity (ma.
O ) Bedtond (.
O [0) suspendedo

> @ Graph

v @ Arows
00 veloiy
[0 sedtone

O suspendec. Depth
~ @1 steamlines ] 0.43
i 032
O sectona
0.21
O 1) supendedt.
~ @1 Farices aro) ¥
O veloay

O[3 Bectona [ o
O[3 supercedi
250 - H@
8 1 Measured Values

[scate: 74385 [Angle:0 [Size: 1392921 [x:-19317.028582 [V -106253848457  [CS: £PSG:2448: GD2000 / Japan Plane Rectangular C5 VI

Figure 11—10 (3) Select Property

r,_,, Scalar Setting (Depth) ? X

Calar Range

Relatinnship between wvalues and colors “alue Range Color Bar Setting

o Automatically adjust based on value range D Automatic . .
O Setup Manually Max: 25 irestion
Min: O ) Horizontal © Vertical
GColors Title
Value Color Add Title : Depth (m)]
125 - Remove Fant Seting - Century Goth
211875 Reverse Colors Lake! Display
3125 - Egual Division Format %5.2f
4 0825 Change Num. Golors Mumber of labets: @ Ao 5 2
50 - Fant Setting Century G¢
GColar
Title ]
D Fill lower arsa Fill upper area
ELEEED e
—

Switch to Discrete Mode

Impart... Export

D Draw contour lines  Line width: 1 = o Use valuss of colormap O Specify division number 10 <

8 Transmarent ' 50 3 %

Cancel Apply
Figure 11—10 (4) Modification of contour
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5 Check on [Background Images] in [Object Browser].
6 By using animation tool bar, calculation results can be checked as a movie.

. IehijoLipro - IRIC vé (develop) 4.1.0.7025 [Morpho2DH v2.1] - Post-processing (20): 1] - o X
L e Import Draw Messured Data Calultion Corition Simustion Anmation Calculstion Resut View OptonHelp
LHEES ~ ~ Qe WHZ « > 1 L @A P

- ]

2 Object Browser

i Q) suiding T
" O [ seashearst.
L 1 (3 velociy (ma.
28 1) Bedioad (ma.
1 1) suspendedio
> @ Graph
v @1 Arows
0 velociyy
O sedioad
1 1) suspendedio
~ @1 Sreamlines.
O [ velocity
1) Becload
O D) suspendeto.
v B parices o)
O [ velocity
O [ sedioad
0 [ suspendedio.
@0 el
@ 1 Measured Values
~ @1 Background Images
0D Khioieg
© @1 Background Images (internet)
O 1) Google Map 236)
() [) Google Map (HEFH)
O ) Google Map (A1 TUE)

0D moess @Eeem
O D Ee® pxeem
O m+ie@z English)
00 W (esssm
80 BxeEs (55

O Google Map (HET..

Scole:1/4383 [Angie:0 Szeoexo2l | [ e

Figure I1—10 (5) Confirmation of the modification
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III. Debris/Mud flow analysis with structures

& Purpose

The purpose of this chapter is for researchers, river engineers and university students who have no
(or a few) experience of transport and deposition process of debris/mud flow analysis to learn to
perform debris/mud flow analysis with structures (sabo dam, weir, and so on) 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 fixed bed elevation (sabo dam, and so on)

Setting of calculation conditions
Step2 : enable of fixed bed elevation function

Run the calculation
Step3 : run the calculation

Visualization of calculation results
Step4 : visualization of elevation change

Figurell—1 Procedure in this chapter
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.1 Setting of fixed bed elevation (sabo dam, and so on)

ll1.1.1 Setting of fixed bed elevation (sabo dam, and so on)

H Setting of sabo dam

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

[Add] and [Polygon].

i VA (develop) 4107025 [Morpt -0 Window] - o X

# File Import e ndion Simulation

HEES ~ ~ @ [ ¢ s OIS P & B Bosrs Otoora O verin

Elevation
8 I Roughness.
> B FiredBedele

o ﬁ EER (( ng..
0D mxsemse xe
==

A &
Scale:1/3008.12  [Angle:0 Size: 1442921 ¥ 19052845626 |¥: 106331956016 |CS: EPSG:2448: GD2000 / Japan Plane Rectangular CS VI

Flgure m—2(1) Create polygon

dam. Double clicks stop to make the polygon.

2 Make a polygon by clicking at the corners of the polygon.
shape of the polygon should be the same as the horizontal shape of the sabo

The horizontal

- o x

hicData Grid Simulatior View Opiion Help

H.Es ~ o~ @ T I, VXZYZ>< «-> 1t L @A P ‘ELLGLE~ 06 B 8 coorsr O rorzorial © verical

B[ EemR5R
O 1) Google Map ¢
e

| i 3
Scale:1/300812 [Angle:0. Size: 14425921 [x-18536074403 V106342788458

Flgure m-2(2) Create polygon

[CS:EPSG2448:1GD2000 / Japan Plane Rectangular CS VI
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3 Enter the surface elevation of sabo dam in the small dialog box. (Here, the
bed level immediately upstream of the sabo dam is approximately 107 m, so
112 m was entered assuming an approximately 5 m high sabo dam.)

_* Edit FixedBedElevation value ~ ? X

Please input new walue in this polvaon.

FixedBedElevation : 112]

Figure I-2(3)

Input the surface elevation of sabo dam

i 1hioipro - IRIC v4 (develop) 4.1.0.7025 [Morpho2DH v2.1] - Pre-processing Window] - o x

# File Import Grid

Simulation View OptionHelp

HERES -~ ~ @ Mo, Yy Zy 2y« 7 - 1Q, £ B Bcobrssr O roreonal O vertica

o8008 00000000 a

= 16

Scale:1/3008.12  [Angle:0 Size: 1442921 [X-18417.554739 [%-10630837952¢  [CS: EPSG:2448: GD2000 / apan Plane Rectangular C5 VI

Figure M-2(4) Create polygon

Unit is m.

4 The reference elevation for the [FixedBedElevation] can be either the ground surface or
the same reference elevation as the ground elevation data. Right—click the name of the
polygon created as [FixedBedElevation] in the [Object Browser] and click [Copy].

~RIC v4 (develop) 4107025 [Morpho2DH v2.1] - Pre-p

ing Window] - o x

Veget & Import Elevation from web..

Obsta [AGd

Lands

Lands

Maxkr 7 Delete Selected
et

Export All Polygors.

O [) @+ eng.
0D =teEse.
8[) ZoeEE5R
1) Google Map <.

Figure m-2(5)

hicData Grid c

©S — ~ QL %H 5 « o
x| i

Simulation Vi

B @cooresr O torzoms © versioal

Scale:1/3008.12 [Angle:0. Size: 1442921 [¥:-19018436691 [V 106475963780 [CS:EPSG2448: IGD2000 / apan Plane Rectangular CS VI

Copy of the fixed bed elevation polygon
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XFixed bed elevation and
fixed bed elevation

condition
User can select the reference
elevation for the

[FixedBedElevation] from either
the ground surface or the same
reference elevation as the ground
elevation data.

When [FixedBedElevationP] is
not specified, the same reference
elevation as the ground elevation
data is used as the reference
elevation for the
[FixedBedElevation]




5

Select [FixedBedElevationP] as the destination of the copy.

i * Select Geographic Data ? X

Flease select which geographic data to copy this pohygon.

Elewation b

Elewation
Foughness
FixedBedElevationP
YWeoetationDensity
YWeoetationHeight
Ohstacle

Lands lide
LandSlide T ime
MaxErosionDe pth
SurfaceSediment?

Figure M-2(6) Select the destination of the copy

6

Input [1],

because the same reference elevation as the ground elevation

data is used as the reference elevation for the [FixedBedElevation] here.

) 4 Copy Setting ? X

Please specify wvalues for copied data.

O Forall 0
© For each
Name -ixedBedElevatior ixedBedElevati
1 éPDIygDn'l 112 1

Cancel

Figure M-2(7) Input fixed bed elevation condition
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¥Fixed bed elevation

condition

When the same reference
elevation as the ground elevation
data is used as the reference

elevation for the
[FixedBedElevation], please
input [1]. When the ground
surface is used as the reference
elevation for the
[FixedBedElevation], please
input [2].




II1.1.2 Setting of calculation conditions

H Enable of fixed bed elevation function

1

Click [Setting] in [Calculation Condition] and select [Calculation
Conditions (Debris/Mud Flow)] dialog box.

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

Press [0K] and run the calculation.

Ji’ Calculation Condition ? X
Groups
Boundary Conditio... Sediment Concentration Change ~
Calculation Type a... Sediment Concentration Value 04
Caleulation Condit... || oyge) | jguie Densiry 1
Calculation Condit... -
Bed Material Sediment Density 265
Vegetation Static De position Sediment Concentration 06
Obstacle
o Liguid Behavior Sediment Ratio 0z
Building _
Hot Start Minimurm Flow Depth (m) om
Internal Friction Angle (degree) 34
Laminar Flow Depth Constant ~
Laminar Flow Depth Ratio 04
Resistance Coefficient 72
Fixed Bed Elevation Disabled ~
Erabled
Reset Cancel

Figdre MM-3 Enable of fixed bed elevation function

III.2 Visualization of calculation results

ll1.2.1 Visualization of elevation change

H Contour

1

Horizontal distribution of land elevation change is shown by checking
[ElevationChange] in [Scalar] in [Object Browser]. Erosion of Land in the
downstream of the landslide and the sediment deposition in the upstream of
sabo dam is reproduced. Also, if you check on [Polygonsl] in [Geographic
Data]-[FixedBedElevation], the sabo dam is displayed. Sediment is deposited
in the upstream area of the sabo dam.

i o ipro - IRIC v4 (develop) 4.1.0.7025 [Morpho2DH v2.1] - [Post- pracessing (2D): 1] - o X

5a e Import Draw Measured Data Calculation Conditon Simultion Aimaton Calculation Resut ViewOpton.Help

Sr~rQuLk WAL >t QA PE /BLLLEE-L 06 00000 OEQ Yw= 1
] ; 172

. [rgeo yw lx—!v— [CS: EPSG2448: 15D2000  Japan Plane Rectangular G5 VI
Figure -4 Contour of land elevation change
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