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I. Outline

1.1 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 - Bed Material Load -

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 Bed deformation analysis on bed composed of non-uniform sediment
(Mekong River)
® Chapter Il Bed deformation analysis with vegetation (Mekong River)

® Chapter IV Bed deformation analysis with river regulation works (Mekong River)



1.3 Open Morpho2DH

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

IRIC

Welcome to iRIC!

IStart Simulation Project‘

iRIC can simulate rivers from Colorado River to the Nile.

Support

‘ [ Create New Project...l

‘E&Open Project File...

Recent Solvers:

> Morpho2DH v1.0
Copyright Hiroshi Takebayashi

Recent Projects:

> Kabe2
C:\Kabe2

» Kabe
C\Kabe

» Kabe2
C:\hiroshiiRIC\._ebrisk abe2\Kabe2

» Kabe3
C:thiroshiiRIC\...ebrisKabe2\K abe3

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

» Yagi3DMRO5wall2D23Move
CthiroshitiR1C\debris2dYagi...bris2dY

Close

$¢Operation of Start Page
Please refer iRIC user manual

Figure I-1(1) Startup window

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

and press “OK” button.

When you create a new project, vou have to select the solver to use for calculation. Please select a solver,

Mays2D Flood v4.1 64 b
Nays2DH 1.0 64bit
NaysCUBE v.3.00.6 64bi
NayskEddy v.1.0 x64

Version 10

Release  2014/11/01

MorpinIDH VD Basic Information
CERI1D v1.0
FaSTMECH Name MorphoZDH w1 O

Gopyright Hiroshi Takebayashi

Homepage http//www gnogle co jo’

Description | License |

Figure I-1(2) Select solver




II. Bed deformation analysis on bed composed of non-

uniform sediment (Mekong River)

€ 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 bed deformation analysis on bed composed of non-

uniform sediment by use of Morpho2DH and visualize the calculated results.

€ Procedure

Procedure in this chapter is shown in Figure I1-1.

Grid generation from the bed elevation data
Step1 : load the bed elevation data
Step2 : grid generation

Setting of cell conditions
Step3 : setting of Manning’ s roughness

Setting of calculation conditions
Step4 : setting of calculation conditions

Run the calculation

Step5 : run the calculation

Visualization of calculation results
Step6 : visualization of calculation results

Figure II-1 Procedure in this chapter



II.1 Grid generation from bed elevation data

II.1.1 Load cross-section of the river

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

(7 Untitied - IRIC [Morpho2D] sonle » » o - e - [E=E=)

File Import] Geographic Data  Grid d Values  Caleul Condition Calculation Result  View Option Help
B Geographic Data v Too, N Qe (w3 X PR/ EESEL L] »
+ Grid... Roughness...
o Calculation Condition...
. FixedBedElevation... E’@
B Calculation Result... VegetationDensity...
Obje:
L Measured Values... VegetationHeight...
‘ <0 Background Image... Obstacle...

I Roughness

) FixedBedElevation

I VegetationDensity

[¥] &) VegetationHeight

I Obstacle

Grid [No Data]

) Grid Creating Condition
(2 Measured values

[C Background Images

[ Axes

&

IX‘ -1.31952536106 IY‘ 0.630580067635

] Figure II-2(1) Load the bed elevation data

¥ Grid generation method

in Morpho2DH

Morpho2DH can select the

following 4 grid generation

methods.

* Grid generation from DEM

+ Grid generation from cross-
sectional data

* Geometric grid generation

+ Grid generation for rectangular
domain

In this chapter, Grid generation

from cross-sectional data is

described

2. Select [TanC.riv] in [Mekong] folder in Sample folder.

-
ji’ Select filz to import - A W A—

@()| k «_iRI?>ASample : M;ko‘ng ~
=R . HLLWIALT— 3 v
ERLSEEMIN
& ESFr
[ =
@ S1—Twa

L3 |-¢, || | Mekongtpigs >, |

|| TanC.riv

@ —L—F

& Oy a—5—
& o-hLF124 (C

€ Ry hI—4
%l D3348D000000 -

7 ILE(N): - [River Survey data(*.riv) vl

| 8<o [o | #roen ]

Figure 1I-2 (2) Load the bed elevation data

¥ Cross-sectional data
Cross-sectional data (*.riv) is
composed of the bed elevation
data in cross-section, distance
from left bank, x and vy
coordinate at the both ends of the
data.

Format of the cross-sectional
data is explained in iRIC manual.




I1.1.2 Grid generation

m Selection of the grid generation algorithm

1.

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

b Uretied - A [Morpha )] - (Pre-processng Window)

- — - — i
e impot Geographc Dats [ Grd | Mesured Vaius Srrlatn M PR .

WS NI O o See Algermm o Creste G [*2:pm ?EGSE
e Gd Crestrng Conaiten. < &

Attrioutes Hapeeg

[ mssmmom [v. oeasiesns
Figure 11-3(1)  Selection of the grid generation algorithm

2.

Select [Create grid from river survey data] in [Algorithm] and click OK.

-
fi’ Select Grid Creating Algorithm

(B2
Aleorithm:

Dezcription:

Create grid from polygonal line and width
|Create grid from from river survey data

The erid shape i automatically defined using river survey
| data. fou can specify the erid division number, by addine erid

creation control points on river crosssections, river center,
left bank, and right bank.

Create grid by dividing rectangular region Note: This algorithm iz available only when river survey data
Create compound channel grid

iz lInaded Pleaze switch algorithm to thiz, after importing river
" . survey data
Multifunction Grid Genarator il

Figure 1I-3 (2)  Selection of the grid generation algorithm




m Division in transverse direction

1  When you click the blue line in transverse direction, the line becomes thicker.
2 Open small windows by right click and select [Add Division Points].

. United - IC [Mopha20] - [Pre-processng Window] - — i

7 Fle (mport Geographc Oata Grd - Massured Ve Ve Opein b L)
WAD OO [ whS ee R e 1T .

+*+ K

Ot B =

34 regions

Cross-section can be divided into
4 regions (left high water
channel, right high water
channel, left low water channel,
right low water channel). The
division can be made in the bed
elevation data file.

¥ (2 Baceground Images
Anes

Figure 11-4(1) Add division points in transvers direction

3 Division number and division method are set in [Add Division Point] window and click OK.

F ™
 Add Division Pointx % B S

-

Divizion MNumber
Divigion Method
@ Divide Equally
() Equal Ratio Divizion (Specify Gommen Ratio) | 1.00

When wou want to add division points near river center or
upper zide, pleaze specify value more than 1

[ (o] 4 ][ Cancel ][ Apply ]

. - —
Figure 11-4(2) Add division points in transvers direction

4 This procedure is repeated for 4 regions.

. Unitied - IRIC [MorphaZn)] - [Pre-processing Window] — - — 20
/' Fle Impot GeogaphcDsta Gnd Messured Vaes Cacuston Condbon  Gimwistion  Calaudstion Remst  Vew Opton  Hel r
W ol TR B B #wutlipE‘aEsE

[EsisEana  [v 2ssasee

Figure 11-4(3) Aa-d‘ai\gsiz);l points in transvers direction



m Grid generation

1  Click [Grid generation] in [Grid].

B tmtten - A3 [Morpra0] - (Pre-processng Window] e BN S——— . W y |
2 e gt Geograph Dats (G| Masrnd vaium bon Smuseon Ve Cpron e
EW@S N0 [ Scipenctustd. [+ I pE EEE ¢ VL]
PR Grid Cresting Condition .
Ot B it O
¥ LD Ceogrisshe Dat
¥ O Bevaten
1) Foversunvey 1
¥ 3 Rogren

# @ 13 G [Na Data)
# 0 Grd Creating Condton
¥ L3 Messured Vet
¥ 3 Eaceground Images
¥ () s

[Eniemarn [+ metasem

Fligﬁre. IILS(‘I) N Grid-g_eneration

2 Press OK in [Grid generation] window.

# Grid Creation [ P [
Start Traversal Line: [EE.EII]I] v]
End Trawverzal Line: [1.[IEI[I v]

I I I [ Cancel ]

Figure II-5(2) Grid generation

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

I Yes H No

Figure 11-5(3) Grid generation_

Pp— - - oo e
Seaten [~
yh e g b A8 vl pe fEaRYE

e (v

Figur; I1I-5'(4i) ’ -Gficl—ge-rleration




m Coefficient of Manning’s roughness

1  Click [Roughness] in [Object Browser] by right button of mouse and select [add] and

[Polygon].
B Unten - A3 [Morpra0] - (Pre-oroceseng Window - e S 5 S— ., T [ ]
S File Import Geographa Defa  Grid  Messured Vaues fmadstar View  Option e -
ChH@? N0 L %55 sed A8 vt I pE ’HEYE ¥ VL]
* *+ K
O ® B =

+ M) 13 Geographe Data
+ W (3 Bevaten
) Boversurvey £
¥ 3 Roughness
¥ O FanBectienatel * Imper.. |

7 0 vegeatirOonat Add o] popen.
7) (3 Vegeramiarieight
g £ Chutach & Coler Sateng..

- 3 G370 17 = a5 e Up Scalerbec

¥ L) Grd Craating Condien
¥) ) ot shage
3 tode attrbutes
¥ 3 Messured Ve
71 Do images
¥ [ Ames

[ e

Figure II—6(I1)"I Coefficient of Manning’s roughnéss

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 roughness value in the small windows.

B Unten - A3 [Morpra0] - (Pre-oroceseng Window - e S 5 S— ., T [ ]
4 File Import Geographc Dafa  Grd  Messured Values Smdaton. Vi Option  ieep s18
CLAINM AL %“5L st A8 vl bl 7060 ¥ VL]

D B x

7 1 Pasatbeation |
71 2 egetatirCensity |
¥ (5 Vegetationkieght |
¥ D Costacke
o3 G (37217 = 040)
¥ ) Grid Craatng Conditos
7 1 Grd hege
2 ode attritutes
1 L3 Meswured ke
¥ 'O Background Images
# 1) Ao

[ T [v S sema

—

Figure 11-6(2) ~ Add division Ipoints in transvers direction

r ——
.~ Edit Roughness value _l LD ||

Fleaze input new value in thiz polvgon.

Rouehness : 007

| (14 | [ Cancel

R R H A EBBBAMEREEA,

Figure [1-6(3)  Enter the Manning’s roughness



4  Polygon is formed.

7 P tmgert Gra pr—— [y e——— e
EW@eNra (i 55 st b Q8 il pl 2aEasEl Ly %8

- . S — R [ e
Figure 1I-6(4)  Add division points in transvers direction
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I1.1.3 Load background image

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

. Unitied - RIC [Morphai0)] - [Pre-processng Window] ——— . - — i i
2 e [Tport| Geographc Dats Grad - Massurnd vaims f— ew  Cpton e
Gegapctus v [t G w4 460 wuiipE AESE @
J
¥ Background image
When users create the numerical
grids, background images help to
decide the location of bank and
o on.
-
[c-mmrean [V earooriman
Figure II-7 (1) Load the background image
2. Select [TanChau.jpg] in [Mekong] folder in Sample folder.
Ji_ Open Image file - ﬂ
{ '”\..JI | Lo iRIC- 3 Sample- » Mekong v -|¢,|| ;'»feksng@}éi }Jl
=|E . HLLTALS— =~ 0 @
ERLSEEMIN e
B EoFEr
= s
& Z1-—Tws
TanChau
@ —L—F

m

& Oy a—5—
& o-hLF124 (C

U E SR
|  m D3zd4eD000000 -

IFAILEMN): |

- IAII images(*.jpg *.jpeg *.pn vl

[ 8<o [ | #roen |

Figure 1I-7 (2) Load the background image
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3. Background image is fitted to cross-sections by use of [Pan], [Rotate] and [Zoom]

b Unitied - R [Morpha D] - [Pre-provessng Window] —_—— - — =y <]
Pl Import Geographc Defa  Grd - Messured Ve mdstar Verm Opfion ey ein
ERBMNM™ O LM 5SS sl A0 vt I bR EEYE

+ 4%

ot r B =

+ i 3 Geograghe Data

¥ Hints for the fitting

i ] Mouse @lﬂ1

¥ 3 Measured Vaes
-®a tmages

+8 Fan
+@ Zoom
+@ Rotate

T 101270068004 | <1158 4140003

Figure II-7(3)_ Load the background image
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I1.2 Setting of calculation conditions

I1.2.1 Setting of calculation conditions

mSelection of solver type

1 Click [Setting] in [Calculation Condition].

§ Unittied - A (Morphad0] - (Pre-provessng Window e e S — - i
4 Fie Impot GeograghcDsta Grd  Massured Vaues lx

WD NN A L 5HE ..
+ K
i B ®

+ i 3 Geograghe Data

X -T30081919083 | 1EKRATINTS

Figure 1I-8  Setting of calculation conditions

mSetting of boundary conditions

1  Click [Boundary Condition] in [Calculation Conditions] window.

F'_ ™y

Groups

Boundary Conditions SR
Calculation Type and Data Stage at Downstream

Calculation Conditions

Bed Material

Vegetation Water discharge at the upstream

Obstacle end is set in [Water Discharge]
window. Not only reading the

Hot Start

data from files but also inputting
the data directly. Unit of the
time is second. Unit of the water
discharge is m3/s.

[Save and Olose] [ Gancel

Figure 11-9(1)  Setting of boundary conditions
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2 Click [Import] to load the water discharge data.

F ™
ji Calculation Conditio_ &Iﬂ
Time (s) Discharge (m3/s) e ]
800 —
— ]
n -
-
=5 i
E 600
Ry -
2 _
e
-6 400—_
e
ey _
200 —
0_
L L o e
0 200 400 600 800 1,000
oo Time (s)
[ Import ] ’ Clear ] [ QK ] [ Cancel ]

Figure [1-9(2) Setting of temporal change of water discharge

3 Select [Discharge.csv] and click [Open].

S ™
ji. Choose a text file ¥ u
{ }( Joo| Lo <« 4.19_Morpho... » Sample_TanChau - | 4 | | Sample_TanChauligE R |

22~ HLLWIALST— = A @
| Subversion A gZm : =l pii-]
@ Pz |@ Discharge I 2013/03/25 10:42  Micro|
B EvFr @ SSize o 2013/03/28 20:05 Microf
= s L) wievel 2013/03/25 10:54  Micrg
& Z1-—Tws L

o LT

m

& O a—5—
& o—HLFrA5 (C

f; Fou hO—4 - q T ] ¢

7 -fILE[N): Discharge - [Text files (*.csv *.txt) v]

| B<© [+ | > | |

Figure I1-9(3) Load the water discharge data
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4  Water discharge data is loaded and the values of water discharge and the hydrograph are
shown in the window. Click [OK] and go back to [Calculation Condition] window.

r A
jic. Calculation Conditio_ ™ m

Time (s) Discharge (m3/s) 26 B0
10 20000 ]
25,000 o
2 3600 25712 ]
—_ ]
7200 20000 0 q
3 =~24,000 o
o ]
£ 4
- ]
@ 4
$23.000
5 ]
£ ]
7] ]
822,000 o
= ]
21,000 -
- 20.000 -

4 m | b [T T T T T T T T T T T

0 1,000 2,000 3.000 4,000 5,000 6.000 7,000 8.000
ooy Time (s
L

Figure [1-9(4) Setting of hydrograph

5  Setting procedure of [Stage at Downstream] is the same as [Discharge]. Please select

[WLevel.csv].
rii Choose a text file Mw
QQ =| Ly e« 4.19_Morpho... » SamTph_a_IanChau - | 4 || Sample_TanChauDig=E p|
EE - HLWIAILS— =~ 0 @
=i Subversion ~ gZm ‘ SFAE &
@ FFaAZh lz_'a] Discharge 2013/03/25 10:42  Micrg
B EoFr @ 55ize 2013/03/28 20:05 Micro
e B wievel - 2013/03/25 10:54  Micr
& T1-—Tws )
@ —LIL—F
& O a—5—
& o—HLFrA5 (C
G'h Fw RJ—4 - < 0 ] 3
Tr-LILEN): Wievel - [Text files (*.csv *.txt) v] fl
| B<© [+ | > | I

Figure II-9(5) Setting of temporal change of
downstream end

water level at
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Water level at the upstream
end is set in [Water Level]
window. Not only reading the
data from files but also inputting
the data directly. Unit of the time
is second. Unit of the water level
is m.




m Setting of the calculation type and output time step of data

1  Click [Calculation Type and Data] in [Calculation Condition] window.
2 Select [Bed Material Load] in [Calculation Type and Data].
3 [Start Time (s)] is 0.
4  [End Time (s)] is 7200 (s).
5  [Computational Time Step (s)] is 0.1 (s).
6  [Output Time Step for File (s)] is 60 (s).
7  [Output Time Step for Screen (s)] is 10 (s).
8  [Bed Deformation Start Time (s)] is 60 (s).
Select [Flow only] for flow
calculation or [Bed Material
Load] for bed deformation
analysis considering bed material
load in [Calculation Type and
Data]
Start time of the calculation is
second.
Groups | End time of the calculation is
Boundary Contdiions Calculation Type iEled Material Load '1 set in [End Time (s)]. Unit is
Calculation Type and Data  Start Time (s) [ 0 secr;).nd. oo Al )
- Calculation Conditions (- : [ 7200 ime  step Is set 1n
-~ Calculation Conditions (- e 7200 [Computational Time Step (s)].
Bed Material Computational Time Step (s) [ 04 Unit is second. The time step is
~Vegetation i ; decided considering CFL
Blisdle Output Time Step far File (g) A0 condition.
- Hot Start Output Time Step for Screen () I 10 Output time step for file is set
Bed Deformation Start Time (=) [ 60| 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

Ea e el 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 calculation domain is
long or water discharge is small,
start time of the bed deformation
should be late.

Figure II-10  Setting of calculation parameters
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m Setting of calculation conditions

Click [Calculation Conditions (Bed Material Load)] in [Calculation Condition] window.
7 is set for [Secondary Flow Coefficient].

0.0001 is set for [Coefficient of Permeability (m/s)].

[Bed and Suspended Load] is selected in [Sediment Transport Type].

[Lane-Kalinske Equation] is selected in [Suspended Load Equation].

Select [Dsabled Non-Erodible Area] in [Non-erodible Height].

Select [Input Value] in [Upstream Bed Slope], because the averaged bed slope at Tan Chau
area in the Mekong River is negative value.

8 0.0001 is set for [Upstream Bed Slope Value].

9 1is selected in [Ratio of Sediment Discharge to Equilibrium Sediment Discharge].

10 1 is selected in [Ratio of Bed Deformation DT to Flow DT].

NN bW =

Secondary flow coefficient is set.
The value should be between 7 and
11 in [Secondary Flow Coefficient].

Coefficient of  permeability
below the bed surface is set in
[Coefficient of Permeability (m/s)].
Unit is m/s.

e | e bt e
type. When you consider bed load

i | only, please select [Bed load]. When
Boundary Conditions SR I 9 G 7 you consider suspended load, please
' Caleulation Tiiead Data i Goefficlant of Permeability (m/s) 0.0001 select [Bed and Suspended Load] in
(r Sediment Transport Type Bed and Suspended Load  ~ [Sediment Transport Type]
Bed Material Suspended Load Equation Lare-Kalinske Equation Select the suspended load
S ahon Non-Erocsble Height [Dieabed 7] equation. Uses can select Lane-
oty e gt vaie =] Kalinske’s equation or Itakura-
Ugetream Bad Siope Value 00001 ﬁs}g}; equat]ion in  [Suspended
Ratio of Sediment Discharge to ,—— a quatlon
Equilibrium Sediment Dischg:rge ! When some parts of the bed
Ratio of Bed Deformation DT to Flow OT 1 Composed Of rock or weir iS set m
the calculation area, please select
Reset Save and Gloss | Ganosl [Enabled (Value in Polygon)].
—] J Select the treatment of bed slop at
the upstream end in [Upstream Bed
Slope]. When you use the average
- ]—- bed slope value, please select
Secandary Flow Coefficient 7 [Average]. When you input the bed
T At slope value, please select [input
Coefficient of Permesahility (m/s) 0.0001 Va?ue]. P [inp
- = When you select [input Value] in
Sediment Transport Type |Eled and Suspended Load _J [Upstream Bed Slope], please input
; ; : the bed slope value in [Upstream
- -
Suspended Load Equation 1 Lane—kKalinske Eguation _J Bed Slope Value].
Non—Erodable Height Disabled ~ v| ~ Ratio of upsircam ~sediment
discharge to equilibrium sediment
Upstream Bed Slope Input Walue = discharge is set in [Ratio of
Upstream Sediment Discharge to
Upstream Bed Slope Value 000 Equilibrium Sediment Discharge].
For example, upstream boundary
Ratio of Sediment Discharge to ]—1' located at the dam, the ratio should
Equilibrium Sediment Discharge be smaller than 1. When the
. . upstream boundary located at the
Ratio of Bed Deformation DT to Flow DT 1 landslide location, the ration should
. . . .. be larger than 1.
Figure II-11  Setting of calculation conditions Ratio of Bed Deformation At fo

Flow At is set in [Ratio of Bed
Deformation DT to Flow DT].
Basically, users should use 1. In
case, the unsteady characteristics of
the flow is very week and users want
to get faster, please set the value
between 1 and 10.

17




m Setting of bed material conditions

Click [Bed Material] in [Calculation Condition] window.
Select [Non-uniform] in [Bed Material Type].

AW N —

[Mean Grain Diameter (m)] is available, when you select [Uniform] in [Bed Material Type].
[Grain Size Distribution] is available, when you select [Non-uniform] in [Bed Material Type].

Click [Edit] to load the size distribution data of both surface layer and bottom layers. Setting
procedure of size distribution data of bed material is the same as [Discharge].

ji’ Calculation Condition D ||
Groups
. B Naterisl
Boundary Conditions s eneom =
Calculation Type and Data Mean Grain Diameter (m) .01
Calculation Conditions @l S Bieifuifan
Bed Material )
Vegetation Exchange Laver Thickness (m} 0.3
Obstacle Number Of Deposition Layer 25 5
Hot Stast itial Layer Number 15 [
[Save and Olose] [ Gancel
L

Figure 1I-12(1) Setting of bed material conditions

When bed material is treated

uniform sediment, please
select [Uniform]. When bed
material is treated as non-
uniform sediment, please select
[Non-uniform].

Input mean grain diameter in
[Mean Grain Diameter (m)]. This
function is available only for
uniform sediment

as

5 Select [SSize.csv] and click [open].

r

Figure II-12(2)  Setting of bed material conditions
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ji. Choose a text file
@Qv| , « 4,19_Morpho... » Sample_TanChau v|#,|| Sa
ZE . HULITALS— =~ 0 @
=i Subversion - . B BF
3 FFax>bh (2] Discharge 2013/03/25 10:42  Micro
= EoFe E]) ssize N 2013/03/28 20:05  Micrq
B et L) wievel 2013/03/25 10:54  Microf
& T1—Tws
@ —LIL—F
& o —-45—
& O-hLF124 (C
€ Fy MO—4 Al [T 3
D7 LE(N): SSize «[Text files (*.cov *.txt) |
| B<© [+ | > |




6  Fraction of each sediment size class of surface layer is shown in the second column and
fraction of each sediment size class of bottom layer is shown in the third column.

= - - 5 [t |
ji¢ Calculation Condition
Diameter (m) Fraction Fraction & E F =
1 6.250-05 15.5 15.5 35 F 3
2 0.000175 4.3 4.3 ] F
30 E 30
3 0.000375 11.4 11.4 F
4 0.00075 18.7 18.7 525 E F 25
i F d
5 0.0015 126 12.6 204 E 200
6 0.0035 35.3 35.3 E E S
15 E1s
7 0.0075 2.2 2.2 F
10 F 10
54 F5
(= Lo
q - o
0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008
(RN Diameter (m
|

Figure 11-12(3) Setting of bed material conditions

Both 100 (%) and 1 are
available for the summation of
fractions, because fractions are
recalculated at the start of the
calculation for the summation of
the fractions to be 1 .

Lines of both surface and
bottom size distribution are
drawn. In the left figure, the
same size distributions are used
for the surface and the bottom
layers. Hence the line of the size
distribution seems one.

7  0.3mis used for [Exchange Layer Thickness (m)].

8 25 is used for [Number of Deposition Layer].
9 15 is used for [Initial Layer Number].

ji. Calculation Condition

PR

Groups
Boundary Conditions
Calculation Type and Data
Calculation Conditions
Bed Material
Vegetation
Obstacle
Hot Start

Bed Material Twpe
Mean Grain Diameter (m) 0t
Grain Size Distribution
Exchange Layer Thickness (m) 0.3
Mumber Of Deposition Layer 25 1%
Thitial Layer Mumber 15 %
[Save and Olose] [ Gancel

Figure 11-12(2) Setting of bed material conditions
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m Setting of vegetation conditions

1  Click [Vegetation] in [Calculation Condition] window.

2 Select [Disabled] in [Vegetation Density].

3 Select [Disabled] in [Vegetation Height].

rii Calculation Condition l ? ﬁ1
Groups . . -

Boundary Conditions Vgt vy If vegetation is considered,

Calculation Type and Data Vegetation Height [Enabled] is always selected in

Calculation Conditions [Vegetation Density]. Polygons

Bed Material of vegetation regions must be set

Vegetation and the vegetation density values

Obstacle must be inputted.

Hot Start If vegetation height is
considered, [Enabled] is selected
in [Vegetation Height]. Polygons
of vegetation regions must be set
and the vegetation height values
must be inputted. If [Disabled] is
selected in [Vegetation Height],
the vegetation height becomes
infinity.

[Sava and Close] [ Cancel ]
Figure I1I-13  Setting of vegetation conditions
m Setting of obstacle
1  Click [Obstacle] in [Calculation Condition] window.
2  [Disabled] is selected in [Obstacle].
ji. Calculation Condition l 2 &1
Groups

Boundary Conditions Cstek

Calculation Type and Data

Calculation Conditions

Bed Material

Vegetation If obstacles are considered,

Qbstacle [Enabled] is selected in

Hot Start [Obstacle] and polygons of
obstacle regions must be set.

[Sava and 0|USE] [ CGancel

Figure 1I-14  Setting of obstacle conditions
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m 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].

-
Ji Calculation Condition

Groups
Boundary Cenditions
Calculation Type and Data
Calculation Conditions
Bed Material
Vegetation
Obstacle
Hot Start

Hot Start e =

Cantinue File |flowprn

[Sava and Close] [ CGanoel

Figure I1I-15  Setting of hot start

m Finish of setting of calculation conditions

When users perform new
calculation, please select [New].
When users want to start the
calculation from the end of the
previous  calculation, please
select [Continue].

1  Click [Save and Close] in [Calculation Condition] window.

ji. Calculation Condition

Groups
Boundary Conditions
Calculation Type and Data
Calculation Conditions
Bed Material
Vegetation
Obstacle
Hot Start

Hot Start ey -

Continue File |flow pra

[Save and Olose] [ Gancel ]

Figure II-16  Finish of setting of calculation conditions
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II.3 Run the calculation

1  Click [Run] on the tool bar

B Urtten - A3 [MorpraI0] - (Pre-orocessng Window] - e e SN S— — e
F Fie mport Geographa Defs  Grd  Massured Ve Cakuetion Condition s-.r‘&.wmwmcumm
ERB N0 B Rhh eed b AE s iyl t.a:j'l____v‘.l_., P

‘ag?

Run the calculation

Figure II-T7(T )‘ Run the calculation

2  Please select [Yes] and [OK] in the warning window and the information window,
respectively.

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

’ Yes H No H Cancel l

Figure II-17(2) Warning for mapping

Mapping geographic data finished successfully.

|

Figure II-17(3) Information for mapping
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3 Click [Yes] in [Information] window.

4 Select [Save as File (*.ipro)] and click [OK] in [Select How to Save Project].
5 Decide the file name (ex. TanChau.ipro) and click [save] in [Save iRIC project file]

o oo ==

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

(e I ne ][ canel |

Figure 1I-17(4) Information for save the project

-
li Select How to Save Pmia @lg

Pleaze zelect how to zave project from the followings:

@ Save az File {* jpro)

") Save az Project

Figure 1I-17(5) Select the save type

F ™
ji. Save iRIC project file - . — u

@U| W «-Morpho2D 3 4.15_Morph-02E_) > .v |_4,||—4,19_,'45;ph52[>@r§§ p|

ZE - FUWITA LA~ = - @

-

EF EFaxzb -} E=l
B EYFr .. Sample_TanChau 2013/04/19 6:14 7
B et
& T1-—Tws
& —LTI—T

& Oy a—5—
& O—HL FrAH (C)

~ =

I7AILE(N):
7 IADEERA(T): liRIC project file (*.ipro)

- TALE-ORER | &) | | oo |

Figure 1I-17(6) Decide the file name
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1 8 B et bl IEESEEL o O

. Fiéur-e 171—17(78')7 Run the calculation

0 The solver finished calculation.

Lo ]

Figure I1-17(9)  End of the calculation
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3% Information on the
screen

Present calculation time (s)

Start time of bed deformation (s)

End time (s)

Water discharge at upstream end

(m3/s)

Time step of flow (s)

Water level at downstream end (m)

Initial bed slope

Coefficient for secondary flow

Thickness of exchange layer (m)

(Supplied)/(Equilibrium sediment

discharge)

(dt of bed deformation)/(dt of flow)

Type of calculation,

Type of sediment transport,

Type of bed material,

Vegetation density data,

Vegetation height data,

Rigid bed height data



I1.4 Visualization of calculation results

II.4.1 Visualization of calculation results

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

B TenChau s - RIC (MerphadD] - [Sobver Console [Morpha20] (runngl] - (Solver Conssée [HorphoaD) cwpm]_,‘ -
PR Cr-r——
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Trement caloiianios sl
Scart tiem of bed Seformation
Ead tise
| Water siecharee wr oprtress e
Timm gtap oF flow
| Haver ievel an dovnrcress esa
| Deseasn wea stepe
| Eomteiniant tor meeondery £
| Tisinese of ewchasge Laper

et awtrment
= o bed defzrmation)/ i of fioe

Tow SR e et
| ¢ sedimmt + Bed 1aa ¢
| 5 meteriais Bonemitom

| Vegpeation dessiny data: et in e
| vepmeation pasgas dstar St in ae
Bigha bed heign datar Bot in see

| mesman Ve

| Presess cateutatics vime
| Zoaes st o ona avtommacion

| Esa vine
h-u Eidiackarey o dgetriin end
ot :nu n omnm-a

:w:rmmmmu-
| Taiimese 52 enstasge 1

e

Vi Opfon fesp

mm:

™
284

e i
t:pm --5*3

.08
990805003 »

B4-3E4SIEE mae
0.1g08008 ¥

Open New 2D Post-Processing Window

a.00E
0.0801808

0.3800000 m

Surpended 1zad

‘t =F bad Seformation) /g af flon
| Trew e cateutarice: Sed sefarmticn

DO

Figure_I.I- 18

m Contour map

Open New 2D Post- Processmg Window

1 Check [Scalar] in [Object Browser].

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

3 Horizontal distribution of mean sediment diameter is shown by selecting [MeanGrainSize].
4 By using animation tool bar, results can be checked by a movie.

¥ TonCheuins e - 3 [Marpra2] - [a-processing (200 11 S T = - - il

bfﬁlmﬂmwmmmamwmwm

Tomw B HE reel

IR

LKLY

[ ToBEA [ BT

Figure I1-19 (1)

Contour map of mean diameter

You can draw the contour
maps of water depth, bed
elevation, wet/dry, water level,
elevation change, mean diameter,
non-dimensional shear stress,
depth averaged concentration of
suspended sediment, velocity
magnitude, bed load, suspended
load by Morpho2DH.
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5  When you want to modify contour, please open [Property] by clicking [Scalar] by the right

click.

6  When you want to draw low water channel only, please select [Region Setting] in [Scalar

setting] window.

7  [Custom Region] must be on in [Region Setting] and please set that [J Min] is 4 and [J Max] is

[ TnChauTeicys re - A3C [Marpha20] - [Pt processing (30 1] - | 5 = 2
El e MM O [ WSS s b G e Jiemnn
(e Browae =

Prorvcal Vakse [Mnris snien - Fegion Eatiine
Color Bar Satting

Figure 11-19(2) Modification of contour.

i o i [Marphoi0] < s [RTE=—— - L@
Bg Fle Import Orew  Meswred Dots  Semulstion  Ammation  Caiculstion Rewst  View COption  Melp
YThLL e g § AE e 2 I pE SEESEY

_Figuré II'—19(3)- ' Modification of contour
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¥ Modification of contour
Here, for example, region is
modified and contour map on
floodplain is deleted. Another
functions are introduced in iRIC
uses manual




m Other visualization functions

1  [Arrow], [Streamlines] and [Particles] can be drawn.

o R T SRy Cor = = I i
[Eg Fle Import Orew Messured Data  Simulation  Ammation  Caicuscon Rewst vew  Option  help
Cd@NMTa L S5 5 s ) 48 w2 I pbE FEEMSRY te 0

S ———"
] Bedload [ragritude)
Sy v vyeg
w05 prow .

%o ) ek
@ ey .
Tyanamnns®

| Sumpendecicad

3 Vector
Check both
4 and[Velocity]

Vector

T [V T

3 TenChauTsis g - R [MorphazD] - [Ros processng (Z0): 11 o e -
By Fle import Orem MeswrwdDsta Sawisbon Ammatin Cacuston Rewst View Cpbon belp
ELad® MM Lt % tirE mESEL
Ch B ::
¥ ) Gnd shape »
o i Sl
) Dwetn

Lowmw B O e ee

R —
] Bedload [Fagritude)
1 Suspendedion (m
. D e
) oy
| Bedeas
s AR,

. ] '3
& 7 St 2
4y ¥ ) ety .
"sampmmnn®

| Suspandedicad

¥ Streamlines
Check both
and[Velocity]

o [ 3 Pemeies
) velecty

Streamlines

¥ 3 Mt v w
¥ |3 Backgreund Images
9 1) TanChau PG &
¥ O Tl

# ) dues

| TanChauvoks oro - A [Irpho20] = [Ros-proceasing (20): 1) S e W ™
By Fle import Orem MeswrwdDsta Sawisbon Ammation  Cacuston Rewst View Cpbon belp
ELR® N N wE IR NEITLY
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lfilglire I1-20  Other visualization functions
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[Particles]

[Arrow]

[Streamlines]

and

run the




Ill. Bed deformation analysis with vegetation (Mekong
River)
€ Purpose

The purpose of this chapter is for person who finished Chapter II to learn to perform bed

deformation analysis with vegetation by use of Morpho2DH.

€@ Procedure

Procedure in this chapter is shown in Figure I11-1.

Setting of cell conditions
Step1 : setting of vegetation density and vegetation height

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

Figure III-1 Procedure in this chapter
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III.1 Setting of vegetation density and vegetation height

II1.1.1 Setting of vegetation density

m Setting of vegetation density

1  Please click [VegetationDensity] in [Object Browser] by right button of the mouse and select
[add] and [Polygon].

. CHNhrostRICTSampieYMekangH Tesa! « RIC [MorphodD] - (FUTTTwE—] S - - =
F IrAndF) Aam-r() DAREE) WHG) AMeM DEESC) DR DEMAR) BSY) ATeeE) ~adbi *ix
WA OO LT %S et A et I PR EESEL Y

17910300 =

Figure iII-2(1) Make a polygon

2  Make a polygon by clicking at the corners of the polygon. The polygon should cover the
vegetation area (here, the sand bar in the upstream region). Double clicks stop to make the

polygon.
3 Enter the vegetation density value.

§_ TenChauTi g - RIC [MorpazD] - (Fre-processng Window] e S S =
2 Fla (mport Geograghc Dats  Grd - Messured vaues m— Viem  Option  tep e

o O e o R s s 1Tt NN .

Okt S

_Figure IH_—Z_(.Z)‘__Make a polygon
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" Edit Vegeta_nunnenﬂtv value | lmE

Please input new value in thiz polveon.

WegetationDengity © 0.05

[ Ok J [ Cancel

Figure III-2 (3) Enter the vegetation density

4  Polygon for vegetation height is the same as the polygon of vegetation density. Hence, the
polygon of vegetation density is copied and is used for vegetation height. Click [Polygonl] in
[VegetationDensity] in [Object Browser]| by right button of the mouse and select [Copy].

5  Select [VegetationHeight] in [Select Geographic data] window and click [OK].

N TenChauTok 7o - RIC [Mrpho2D] - (Pre-processng Wndow) M. . e - |
Pl Impot Geogaghc Dats  Grd  Massured Ve - Vew Opeon b .

kR

Eh BP0 W S ee ) §BE e s s S N Ay,

7190 ¥ 5037,

Figure IiT—Z‘(-4‘)-‘_Make a polygon

Pleaze =zelect which geceraphic data to copy this polveon.

[‘-.-‘egetat ionHeight = ]

kK ][ Cance| ]

Figure I1I-2(5) Select the geographic data
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III.1.2 Setting of calculation conditions of vegetation

m Setting of vegetation density

1  Click [Vegetation] group in [Calculation Condition] window.
2  [Enabled] is selected in [Vegetation Density].
3 [Enabled] is selected in [Vegetation Height].

- —
i Calculation Conditi T

Groups
Vegetation Density |Enabled -

Boundary Conditions
Calculation Type and Data Vegetation Height
Calculation Conditions
Bed Material
Vegetation

Obstacle

Hot Start

[Save and OIUSEJ [ Cancel

Figure III-3  Setting vegetation conditions

[II.2 Run the calculation

1  Click [Run] in the tool bar.

B TenChauTokp g - RIC [MorprazD] - (Fre-processng Wirdow) e S S—
7 e (mport Geographc Data Grd - Massured Ve
ol e we f B B sese 358

Figure HIZ(T) ~ Run the calculation
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2  Please select [Yes] and [OK] in the warning window and the information window,

respectively.

e Polygonl are not mapped after they are edited last time. Do you want to
i execute mapping now?

’ Yes “ No ”Can.oell

Figure III- 4(2) Warning for mapping

.

Mapping geographic data finished successfully.

~ 4

Figure I1I-4(3) Information for mapping

3 Click [Yes] in [Information] window.
4 Select [Save as File (*.ipro)] and click [OK] in [Select How to Save Project].

w o ==

- -

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

[ Yes ” No HCanoeIl

Figure III- 4(4) Information for save the project

,
i’ Select How to Save:ma |2 Sl

Pleaze zelect how to =ave project from the followines:

@ Save az File (¥ jpra)

(7 Save az Project

[ (814 ][ Cancel ]

Figure I1I-4(5) Select the save type
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Save IRIC project f . 28 ]’
g - -
L~ rooro » st vomorn s <o i roomns 5]

=2y HLLIALST— =~ @

FFaxh ~ @ EHER
E EsFr
Bt

@ 1wy

|, Sample_TanChau 2013/04/19 6:14

@ —L—F

M O —s—
| & O-ALFcRE ()

o s e ML 3 W 1T 1 TN

Figure I1I-5(7) Run the calculation

0 The solver finished calculation.

Lo ]

Figure I1I-5(8) Finish of the calculation
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[I1.3 Visualization of calculation results

II1.3.1 Visualization of calculation results

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

§_ TenChauTokps g - RIC [MorprozD] - (Solver Consshe [MorphalD] (wopped ] it s | i
W Pl Import Gmulston  Caloston Resdt View  Option feep "=

euw
Eua® 0 Pipm AEERE
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2 tine - Taed. .
| Water Sisstarge at mrtres e = SEETALATEAMT mace

Temm wiwg of flow - G-ll .
| e v it D o Open New 2D Post-Processing Window
| Costetzient far meomdary fiow - T,0500008
| Taigkmess of eschasge Laper . 0250008 m

s 1.0008008.

3= 5f bed Sefirmationl /S of flow) - 10203808
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Frmsems cabouletics i
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| Taiciness of enshasge inyer
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0= f bed Sefermtion) /i af fion

| Tow of eateuturice: Sea sformticn
| Magia et neighr detar Bes in use

e

Figure I1I-6  Open New 2D Post-Processing Window

m Contour map

Check [Scalar] in [Object Browser].

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

3 Horizontal distribution of mean sediment diameter is shown by checking [MeanGrainSize].
You can find that fine material is deposited in the vegetation area.

N —

. TenCrauTekyed.pro - RIC {MorphoZD)] - [Postprocessimg (20): 2] QM et il - R
g Fle Import Orew  Meswred Dots  Semulstion  Awmation  Caiculstion Resst  View COption  Melp .
EW@9NP O LT %S5 et t A8 et I pE 7EESEY

Penee [Te Jinstsna

Ot Bovmsee

Sotacess
-y

'é‘- e
=]

MeanGrainSize

.nmm

o001

[Cimesmm: [V -1maeeis

Figure III-7 Contour map of mean diameter
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m Other visualization functions

1  [Arrow], [Streamlines] and [Particles] can be drawn.

. TnChauTolosd. e - RIC [MorphoZ0) - [Post-processing (207 25 S — P
[Eg Fle import O Mesmewd Dsta Smwiston Amemwton  Caulston Rewst Vew Opbon  help _ix
ERARNM O L YL, el b A el I bR TEERSEY

Peese [@e denzins

ot B ®

X Vector
Check both [Arrow]
and[Velocity]

A\ 4 ¥ L) ey

v
‘2 ®
R T

¥| i3 Gl sttrbutes

¥ 3 Measured Ve -
+ 11 3 Setgreund ireges
7 0 Techau e
# 1\ e
508
. TenChauRskysd.prs - IRIC Morpha20] - [Posteprocessmng (200: 21 — L .
bmlmiﬁnwmmmﬂmwuﬂrwm -i@im
ELW@&9NP O LT %S5 «et § 8 et I pE 7EESEY
PEEHE [De Jr=mae
.
3 Streamlines
Check both [Streamlines]
] Bedead .
G R EEMAR and[Velocity]
@ ¢ D Stresmines »
A4 % ) veloot
RLCT RIS A
) Susperdedicad
- o) Parbcles
Streamlines
413 oo oot
¥ 3 Measured Ve -
+ 11 3 Setgreund ireges
7 0 Techau e
# 1\ e
e T P
. TenChauRskysd.prs - IRIC Morpha20] - [Posteprocessmng (200: 21 — L .
bmlmiﬁnwmmmﬂmwuﬂrwm -i@im
EW@&9NP O LT %S5 «et § 8 et I pE 7EESEY
PEEHE [De LR D
ot omraer =

¥ Particle
Check both [Particles] and
[Velocity] and run  the
animation.

¥

s T

Figure I11-8 Other visualization function
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IV. Bed deformation analysis with river regulation works
(Mekong River)
€ Purpose

The purpose of this chapter is for person who finished Chapter II and III to learn to perform bed

deformation analysis with river regulation works by use of Morpho2DH.

€@ Procedure

Procedure in this chapter is shown in Figure IV-1.

Setting of cell conditions
Step1 : setting of fixe bed height and obstacles

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

Figure IV-1  Procedure in this chapter
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IV.1 Setting of fixed bed height data and obstacles

IV.1.1 Setting of fixed bed height data

m Setting of fixed bed height data

1  Please click [FixedBedElevation] in [Object Browser]| by right button of the mouse and select
[add] and [Polygon].

1 TenChauTsieredrm - RIC {MorproT0] - [Pre-grocemng Window] o I 0 S— | .
2 Pl Import Geograghc Dsts Grid - Massured vaes Smuseon Vam Cption b G

WA O L S, s ) G v I bR TEEYEE

D B

TR R

_Figure V- 1_(.1)‘__Make a polygon

2 Make a polygon by clicking at the corners of the polygon. The polygon should cover the fixed
bed elevation area. Double clicks stop to make the polygon.
3 Enter the fixed bed elevation value.

1 TenChauTsieredrm - RIC {MorproT0] - [Pre-grocemng Window] o I 0 S— | .
2 Pl Import Geograghc Dsts Grid - Massured vaes Smuseon Vam Cption b G

WA O L S, s ) G v I bR TEEYEE

++
D B

+ 1 13 Geograghe Data

_Figure IV-1Q2)  Make a polygon
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"~ Edit FedBedElevation value | [/

Pleaze input new value in this polvgon.

FixedBedElevation : 3

[ (] % ] [ Cancel

Figure IV-1(3) Input fixed bed height

IV.1.2 Setting of calculation conditions of obstacle

m Setting of obstacles

1  Please click [Obstacle] in [Object Browser]| by right button of the mouse and select [add] and

[Polygon].
B TenChauTsiored.prn - REC MorproZn] - [Pre-procemsng Window] o I 0 m—— | i
& Fla Import Geograghic Dafs  Grd  Massured Vaiues [— [ —— "
E@MNM O LG5S sl A vt P bR PEESEE

Figure IV—EE 1‘)-‘Make a polygon
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2  Make a polygon by clicking at the corners of the polygon. The polygon should cover the
obstacle area. Double clicks stop to make the polygon.
3 Select [Obstacle] in [Edit Obstacle Value] window and click [OK]

§_ TenChauTaieal.pn - RIC {MorphalD] - [Pre-procemng Window] i I - | i

7 Pl import Geograghc Dsts Grd Massured aes —— [re——
Ehl® N0 G 55 se g G0 weet i bl EERERY
+ o+

EFT

Figure I‘\7—_2-62‘)-‘_Make a polygon

7S Edit Obstacle value | e eS|

Please input new value in thiz polveon.

Obstacle

] 4 ][ Gancel ]

Figure IV-2(3) Select the obstacle -
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IV.1.3 Setting of calculation conditions of fixed bed height and obstacles

m Setting of fixed bed height

1 Click [Calculation Conditions] group in [Calculation Condition] window.
2  [Enabled (Value in Polygon)] is selected in [Non-erodible height].

jic Calculation Conditiol

Groups
Boundary Conditions Secondary Flow Goefficient 7
Calculation Type a-- Coefficient of Permeability (m/s) 0.0001
Caleulation Conditi--- Sediment Transport Type [Eled and Suspended Load V]
Bed Material
) Susgpended Load Equation Lane-Kalinske Equation -
Vegetation
Obstacle MNon-Erodable Height [Enabled (Walue in Polyeon) '] When the initial bed elevation
Hot Start Upstream Bed Slops is used for the fixed bed height,
lease select [Enabled (Initial
Upstream Bed Slope Value o.oont p [ (

bed elevation)].
Ratio of Sediment Discharge to 1
Equilibrium Sediment Dizcharge

Ratio of Bed Deformation DT to Flow DT 1

[Save and Olose] [ Cancel
Figure IV-3  Setting of fixed bed height

m Setting of obstacles

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

jic Calculation Conditiol

Groups
Boundary Conditions
Calculation Type and Data
Calculation Conditions
Bed Material
Vegetation
Obstacle
Hot Start

Obstacle Enabled &

[Save and Olose] [ Cancel
Figure IV-4  Setting of obstacles
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IV.2 Run the calculation

1 Click [Run] in the tool bar.

B TenChauSsiopedipr - iRIC IMorphoZ0)] - [Pre-procemeng Window] S I 0 — o T
7 e lmport GeopapheOuta. G Masmred Voo Cakubeon G SToellsl fplcvbaoen hemt Vem  Opton. e
ERfe N0 [ NS eed 8 EE “..-‘:;;:3.!'*:‘_,._-
. Qant

Run

Figure IV-_S(T ) Run the calculation

2  Please select [Yes] and [OK] in the warning window and the information window,
respectively.

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

’ Yes H MNo H Cancel l

Figure IV-5(2) Warning for mapping

Mapping gecgraphic data finished successfully.

Figure IV-5 (3) Information for mapping
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3 Click [Yes] in [Information] window.
4 Select [Save as File (*.ipro)] and click [OK] in [Select How to Save Project].

w o ==

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

[ Yes ” No ][Canoell‘

Figure IV-5(4) Information for save the project

-
li Select How to Save Prﬂia I&u

Pleaze zelect how to save project from the followings:

@ Save az File {* jpra)

(7 Save az Project

Figure IV-5(5) Select the save type

5  Decide the file name (ex. TanChau.ipro) and click [save] in [Save iRIC project file]

F ™
ji. Save iRIC project file - - u

@U| W «-Morpho2D 3 4.15_Morpr;-02E; > —v |:,|| 4.19_Morpho2DDigE p|

ZE - FUWITA LA~ = - @
B kFax b - zZm : R
B EYFr .. Sample_TanChau 2013/04/19 6:14 7
B et
| d Tai-sws
& —LTI—T

m

M O —5—
& O—HL FrAH (C)

I7AILE(N):
7 IADEERA(T): liRIC project file (*.ipro)

- TALE-ORER | &) | | oo |

Figure IV- 5(6) Decide the file name

42



Qwnti b PEESEEL o0

Figure IV-5(7) Run the calculation

6 The solver finished calculation.

Lo ]

Figure IV-5(8) Finish of the calculation
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IV.3 Visualization of calculation results

IV.3.1 Visualization of calculation results

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

§_ TenChauTakps g - RIC [MorpraD] - [Solver Consche [MorphaaD) (wupped]] s s =i
I Fle (mpot Gmuston Cokuisbon Ramt Vew  Opfon teep = x

‘-.
was 00 RN W T T

[ ot el T T S

Start tiew of bed Secormstion - 0. . an®

2 tine - T ’

Water Slscharge at GEytreas emd - JOETASTAAMT mbre
s e e D it

er level at resn - R i* L] 1 3

| Gewttesn wes sicpm D o Open New 2D Post-Processing Window
| Costetzient far modary fiow - T,0800008

Taickness of eschasge Laper - 2300000 -

[t aelimest 1.0008008.

3= 5f bed Sefirmationl /S of flow) - 10203808

Type of calouletice: Bed defnrmaricn
Tyve of sedimest trasmpore: Bed loed
Vegtasion hesgts

Bighd bed beigh detal et in wee

Mesptadn Ver.l

Frmsems cabouletics i
Sarc i 6f bed Seformacion

| Esa vine
Mazes slscharpe ot pwtress ema

Time soep of Sl - 01000000 5
Huter level an devnsTress esd - LAMNT =
bea slope - -Da0Lbes
| Comtfisiens for mecosdery fiow = 7.0808008.
| Taiciness of enshasge inyer - £.3808008 m
e 10608008
0= =f bed Sefermtion) /i af fion - 10000008

| Tow of eateuturice: Sea sformticn

| vegeeation tazgs setar In s
RiZia bed helgen detal Bov i use

e

Figure IV-6  Open New 2D Post-Processing Window

mContour map

Check [Scalar] in [Object Browser].

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

3 Horizontal distribution of water depth is shown by checking [Depth]. You can find that water
depth is zero in the obstacle area and is shallow in the fixed bed area.

o =

§_ TenChrauTsioyal.pro - RIC [Morphol0] - [Post-processing (200 18] — |l o Vi -

[ Fle Import Orem MeswswdDsts Srwiston Amemation  Cskcuston Remst Vew Opton  Help =
WA O L L el QG v I bR PEESYEY

28086 He Jiams

et B ®

o 52 Merphest G
+ [ 3 Cecgraghic Dats.
* ¥ 3 Bevabon
) MemAT-5 1
+ B ot
JgudnT .,

LN L

[

Figure IV-6(1) Contour map of water dept

44



