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1. Biala River Basin

/Available information for model
From Core Data of GIS-DB
- Digital elevation model (50m grid)
- RiverNetwork and Catchment boundary
From Analysis Data of GIS-DB
- Monthly Potential Evapo-Transpiration (1km grid)
From TimeSeries Data of GIS-DB

®

HMS

= RiverNetworkMIKE11

MainRiverSegment
NAMCatchment
Catchment

- Daily average water quantity at HMS 62800 (2000 — 2005)

- Daily precipitation at precipitation sts. at 43450, 44410, 44420 (2000 —

2005)

- Daily average temperature at Meteorological st. at 43010 (Haskovo) (2000-

2005)

/Model setting
Total catchment Area: 598.77 km?

Number of catchment for Rainfall-Runoff model (NAM Catchment): 1

Number of river for MIKE11-HD: 1 (for next exercise)

In this exercise, effect of water abstraction and waste water discharge is neglected.
Therefore, it is regarded that daily average water quantity at 62800 is almost equal to

quasi-natural water quantity.




(1) Input data

1) Average Precipitaton

—_] Thiessen Polygon
g Precipitation St.
® HMS

= RiverNetworkMIKE11
NAMCatchment

.....

Average precipitation over a catchment is estimated by the following equation.

P =C,P

ave elc™ aveQ

Cele = expl0‘0003(Eave - Eave_P )J

ave(

P = 2C,.P,

Eave_p = Zijnl;n

where P, = average precipitation (mm), P, = average precipitation before
correction for elevation difference (mm), Cge = correction coefficient for
elevation difference between average elevation of catchment and one for
precipitation sts. (-), Eae = average elevation of catchment (m), E,.. , = average
elevation of precipitation stations (m), P, = precipitation at station “n” (mm), Cp,
= Thiessen coefficient for station “n” (-), E, = elevation at station “n” (m).

Average elevation of catchment is derived from digital elevation model.



Thiessen coefficients for each precipitation station are calculated as follows.

Total catchment of Biala River Basin (NAM Catchment:Bl_M)

Average elevation of
catchment (m) 418 Catchmer;t Area 598.77
(km?)
ave
Average elevation of
Station No. 43450 44410 44420 Precipitation sts.
i _ Eave P
ThlessenCCoefflment 0.060 0.643 0.296 N/A
pn
Elevation (m) 240 100 450 212
n
Correction coefficient for
elevation difference (m) 1.064
Cele
Watershed for HMS62800
Average elevation of
Catchment
catchment (m) 452 Area (kmz) 506.71
ave
Station No. 43450 44410 44420 Average In Cimhme”t
ave
Thiessen Coefficient 0.071 0.579 0.350 N/A
pn
Elevation (m) 240 100 450 233
n
Correction coefficient for
elevation difference (m) 1.068
Cele

2) Average Potential Evapo-Transpiration
Average potential evapo-transpiration for a catchment is derived from 1km grid
monthly evapo-transpiration.

3) Daily Average Temperature

Daily average temperature at Meteorological st. at 43010 (Haskovo) is directly
used for simulation.

Elevation of Meteorological St. (m)

at 43010 230




4) Elevation pne distribution
Catchment area is divided into several elevation zones for snow module in
NAM model.
within total catchment area is calculated as follows.

Based on digital elevation model, area for each elevation zone

Total Catchment of Biala River Basin (NAM Catchment:BI_M)

Elevation Zone 800 - 1000- 1200-
(m) 0-200 | 200-400 | 400-600 | 600 -800 1000 1200 1400
Representative 100 300 500 700 900 1100 1300
Elevation (m)
Area (km?) 59.58 231.92 210.33 77.28 13.32 6.26 0.08
Elevation Zone 1400- 1600- 1800- 2000- 2200- 2400- 2600-
(m) 1600 1800 2000 2200 2400 2600 2800
Representative
Elevation (m) 1500 1700 1900 2100 2300 2500 2700
Area (km°) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Watershed for HMS62800
Elevation Zone 800 - 1000- 1200-
(m) 0—200 | 200-400 | 400-600 | 600 - 800 1000 1200 1400
Representative
Elevation (m) 100 300 500 700 900 1100 1300
Area (km?) 21.57 183.45 204.76 77.28 13.32 6.26 0.08
Elevation Zone 1400- 1600- 1800- 2000- 2200- 2400- 2600-
(m) 1600 1800 2000 2200 2400 2600 2800
Representative 1500 1700 1900 2100 2300 2500 2700
Elevation (m)
Area (km°) 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5) Precipitation correction for each elevation pne
Catchment area is divided into several elevation zones for snow module in
NAM model.
based on the following equation.

Amount of precipitation for each elevation zone is corrected

R. =100%exp|0.0003(&, - £ )| 1}

where R; = Correction ratio (%), E;= average elevation of each elevation zone
(m), Eave = average elevation of catchment (m),.
Correction ratio for each elevation zone is calculated as follows.



Total Catchment of Biala River Basin (NAM Catchment:BI_M)

Elevation Zone 800 - 1000- 1200-
(m) 0-200 200 - 400 400 -600 600 - 800 1000 1200 1400
Representative
Elevation (m) 100 300 500 700 900 1100 1300
Ri (%) -9.09 -3.47 2.50 8.83 15.56 22.71 30.30
Elevation Zone 1400- 1600- 1800- 2000- 2200- 2400- 2600-
(m) 1600 1800 2000 2200 2400 2600 2800
Representative
Elevation (m) 1500 1700 1900 2100 2300 2500 2700
Ri (%) 38.35 46.91 55.99 65.64 75.88 86.76 98.31
Watershed for HMS62800
Elevation Zone 800 - 1000- 1200-
(m) 0-200 200 - 400 400 -600 600 - 800 1000 1200 1400
Representative 100 300 500 700 900 1100 1300
Elevation (m)
Ri (%) -10.02 -4.46 1.45 7.72 14.39 21.46 28.97
Elevation Zone 1400- 1600- 1800- 2000- 2200- 2400- 2600-
(m) 1600 1800 2000 2200 2400 2600 2800
Representative
Elevation (m) 1500 1700 1900 2100 2300 2500 2700
Ri (%) 36.94 45.41 54.40 63.95 74.09 84.85 96.29
6) Input file name
Total catchment of Biala River | Watershed for HMS62800

Basin (NAM Catchment: Bl M)

DailyPrecipitation

DailyPrecipitation_Biala.dfs0

DailyPrecipitation_62800.dfs0O

Monthly PET

MonthlyPET_Biala.dfs0

MonthlyPET_62800.dfsO

DailyAveTemperature

DailyAveTemperature.dfsO

DailyAveTemperature.dfsQ

DailyAveWaterQuantity

for calibration

N/A

DailyAveDischarge 62800.dfsO

Elevation zone

NAM_Parameters_Training.xls

NAM_Parameters_Training.xls

Precipitation correction
ratio for each elevation

zone

NAM_Parameters_Training.xls

NAM_Parameters_Training.xls




2. Pirinska Bistritsa River Basin

® . HMS
= RiverNetworkMIKE11
— MainRiverSegment
NAMCatchment

Catchment

/Available information for model
From Core Data of GIS-DB
- Digital elevation model (50m grid)
- RiverNetwork and Catchment boundary
From Analysis Data of GIS-DB
- Monthly Potential Evapo-Transpiration (1km grid)
From TimeSeries Data of GIS-DB
- Daily average water quantity at HMS 51590 (2000 — 2005)
- Daily precipitation at precipitation sts. at 61600, 61610, 61640, 61660,
61670 (2000 — 2005)
- Daily average temperature at Meteorological st. at 15712 (Sandanski)
(2000- 2005)
/IModel setting
Total catchment Area: 508.29 km?
Number of catchment for Rainfall-Runoff model (NAM Catchment): 1
Number of river for MIKE11-HD: 1 (for next exercise)

In this exercise, effect of water abstraction and waste water discharge except
intake by Pirinska Bistritsa-HPP is neglected. Observed data at HMS51590 is
strongly affected by HPP. Based on monthly used water amount by Pirinska
Bistritsa HPP, quasi-natural flow at HMS 51590 is estimated (2001-2004 only).



(2) Input data

1) Average Precipitaton

—_] Thiessen Polygon
o Precipitation St.
® HMS

= RiverNetworkMIKE11
NAMCatchment

Average precipitation over a catchment is estimated by the following equation.

P =C,P

ave elc” aveQ

Cele = expl0‘0003(Eave - Eave_P )J

P = 2C,.P,

ave(

Eave_p = Zijnl;n

where P, = average precipitation (mm), P, = average precipitation before
correction for elevation difference (mm), Cge = correction coefficient for
elevation difference between average elevation of catchment and one for
precipitation sts. (-), Eae = average elevation of catchment (m), E,.. , = average
elevation of precipitation stations (m), P, = precipitation at station “n” (mm), Cy,
= Thiessen coefficient for station “n” (-), E, = elevation at station “n” (m).

Average elevation of catchment is derived from digital elevation model.



Thiessen coefficients for each precipitation station are calculated as follows.

Total catchment of Pirinska Bistritsa River Basin (NAM Catchment:ST_PIR)

Average elevation of Catchment
catchment (m) 1015 Area (km?) 508.29
ave
Average elevation of
Station No. 61600 61610 61640 61660 61670 Precipitation sts.
T — Eave P
Thiessen Coefficient | 0100 0.377 0.059 0.167 0.298 N/A
pn
Elevation (m) 710 760 100 860 382 620
n
Correction coefficient for
elevation difference (m) 1.126
Cele
Watershed for HMS51590
Average elevation of
Catchment
catchment (m) 1507 Area (kmz) 133.71
ave
Average elevation of
Station No. 61600 61610 61640 61660 61670 Precipitation sts.
n — Eave P
Thiessen Coefficient | 0,012 0.047 0.00 0.624 0.318 N/A
pn
Elevatlon (m) 710 760 100 860 382 702
n
Correction coefficient for
elevation difference (m) 1.273

Cele

2) Average Potential Evapo-Transpiration
Average potential evapo-transpiration for a catchment is derived from 1km grid

monthly evapo-transpiration.

3) Daily Average Temperature

Daily average temperature at Meteorological st. at 15712 (Sandanski) is

directly used for simulation.

Elevation of Meteorological St. (m)
at 15712

206

10




4) Elevation pne distribution
Catchment area is divided into several elevation zones for snow module in
NAM model.
within total catchment area is calculated as follows.

Based on digital elevation model, area for each elevation zone

Total Catchment of Pirinska Bistritsa River Basin (NAM Catchment:ST_PIR)

Elevation Zone 800 - 1000- 1200-
) 0-200 | 200-400 | 400-600 | 600 - 800 1000 1200 1400
Representative 100 300 500 700 9200 1100 1300
Elevation (m)
Area (km?) 18.39 62.09 70.96 51.35 58.09 52.20 60.76
Elevation Zone |  1400- 1600- 1800- 2000- 2200- 2400- 2600-
(m) 1600 1800 2000 2200 2400 2600 2800
Representative | 45, 1700 1900 2100 2300 2500 2700
Elevation (m)
Area (km?) 51.65 34.10 20.09 11.41 10.10 7.10 0.00
Watershed for HMS51590
Elevation Zone 800 - 1000- 1200-
) 0-200 | 200-400 | 400-600 | 600 - 800 1000 1200 1400
Representative 100 300 500 700 9200 1100 1300
Elevation (m)
Area (km?) 0.00 0.18 3.22 7.98 10.92 14.62 22.06
Elevation Zone |  1400- 1600- 1800- 2000- 2200- 2400- 2600-
(m) 1600 1800 2000 2200 2400 2600 2800
Representative 1500 1700 1900 2100 2300 2500 2700
Elevation (m)
Area (km?) 18.49 18.15 12.56 8.34 10.09 7.10 0.00

5) Precipitation correction for each elevation pne
Catchment area is divided into several elevation zones for snow module in
NAM model.
based on the following equation.

Amount of precipitation for each elevation zone is corrected

R, =100%xp|0.0003(E, - E, )| 1}

where R; = Correction ratio (%), E;= average elevation of each elevation zone
(m), Eave = average elevation of catchment (m),.
Correction ratio for each elevation zone is calculated as follows.
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Total Catchment of Pirinska Bistritsa River Basin (NAM Catchment:ST_PIR)

Elevation Zone 800 - 1000- 1200-
(m) 0-200 200 - 400 400 -600 600 - 800 1000 1200 1400
Representative
Elevation (m) 100 300 500 700 900 1100 1300
Ri (%) -24.02 -19.32 -14.33 -9.03 -3.40 2.57 8.91
Elevation Zone 1400- 1600- 1800- 2000- 2200- 2400- 2600-
(m) 1600 1800 2000 2200 2400 2600 2800
Representative
Elevation (m) 1500 1700 1900 2100 2300 2500 2700
Ri (%) 15.65 22.80 30.39 38.45 47.01 56.11 65.76
Watershed for HMS51590
Elevation Zone 800 - 1000- 1200-
(m) 0-200 200 - 400 400 -600 600 - 800 1000 1200 1400
Representative 100 300 500 700 900 1100 1300
Elevation (m)
Ri (%) -34.43 -30.38 -26.07 -21.50 -16.65 -11.49 -6.02
Elevation Zone 1400- 1600- 1800- 2000- 2200- 2400- 2600-
(m) 1600 1800 2000 2200 2400 2600 2800
Representative
Elevation (m) 1500 1700 1900 2100 2300 2500 2700
Ri (%) -0.21 5.96 12.51 19.47 26.86 34.70 43.03
6) Input file name
Total catchment of Pirinska | Watershed for HMS51590

Bistritsa River Basin

(NAM Catchment: ST_PIR)

DailyPrecipitation DailyPrecipitation_PirinskaB.dfsO | DailyPrecipitation_51590.dfs0

Monthly PET MonthlyPET_PirinskaB.dfs0 MonthlyPET 51590.dfs0

DailyAveTemperature DailyAveTemperature.dfsO DailyAveTemperature.dfsO

DailyAveWaterQuantity N/A DailyAveDischarge 51590 cal.dfsO

for calibration

Area for each elevation NAM_Parameters_Training.xls

zone

NAM_Parameters_Training.xls

Precipitation correction NAM_Parameters_Training.xls
ratio for each elevation

Zone

NAM_Parameters_Training.xls

12




3. Model set-up

Here, example for Biala River Basin is shown. Set-up procedure for Pirinska
Bistritsa River Basin is principally same.

13



Copy the folder’MIKE11_Training”
from CD, which includes training
material, to hard disk in your

computer.

Start MIKE11 from “start menu”.

Now, MIKE11 with MIKE ZERO

platform started.

14




Setting Option in MIKE
£ro

Select File -> Options -> User

Setting

Set Default Project Folder, (if

necessary).

Check “Enable Dynamic Show
all”.

(Important)

Click “OK”.
Restart MIKE11

be .
g Genenal | Semuilstion Satlres | Werherau Suamest | File Avsocstions |

+ leeral Settrws

| wm.h&'@

¥ Enshle Dynamic Show 3

Making a new progct

File -> New -> Project from
Folders

15




Dialog “New Project from Folder”

appears.

Browse the folder’MIKE11_Training”

which was copied to the hard disk in

your computer.

Enter Project Name.

Then, click “Next (N)”.

Make sure all are checked in check

boxes.

Then click “complete”.

16




New project opened.

I ____I§ L

e - T =T IS TETTIS &
a e T T e B iRYS 7 sl G-

Once a new project is set, from next
time, you can open the project by _ . ot
clicking Name of project shown in E?Iﬁw
TN

“Open an Existing Project”.

AT e T Ly - T =T IS TETTIS &
a i T T B iRYS 7 sl G-

Right click “MIKE11_Traing” folder.
Click “Show all”.

(Important)

Without doing this, newly added files

in the project are not visible.
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Setting-up

rainfall-runoff

model for calibration

In Project Explorer, place cursor on

“Biala_Cal”, then right click.

Select “Add Folder”.

| Project .Eprrer x

Add Mew File..
#idd Existine File...

=5 MIKET1 Trainine
L

02_PirinzkaBistritza
035

Show Al

IKE11 Traininghis

Zip Folder..

HIKETT Trainine.txp

Properties..

Setups
lation Hiztory

Dialog “New Folder” appears.

Input folder name. Then, click “OK”.

Mew Faolder

Narfe: [52800

2

— tesi
jodi No (-4

aday

I | Edd e ersinmiGEantho]

New  folder  “62800” under
“Biala_Cal” is now in Project
Explorer.

_|=] x|
[Project Explorer =
=15 MIKET Training

=15 001_Biala

MIKE11 Training his
[ MIKEN Training.txp
-y Tool Setups

----- & Simulation History
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In Project Explorer, place cursor on
“628007, then right click.

Select “Add New File”.

[Praject Explorer
MIKE1T Training
55 00 _Biala
@ Biala
i Biala_Gal
15 hputTimeSeries

=T irinskaBistritza
Add Fold Lo
: -older.. s g5 i
e e e e 11 _Training his
Re Folder From Project 5
mave Folder From 11_Trainine.txp
Shawe &l ps
Zip Faolder.. pn Histary
Properties..

Dialog “New Folder” appears.

" Time Seves {F el I ramstor {.mze]

3 M a1 Proflle Saries { dfel) Mrcoiieh | moolstl)
— 3 MDE 21 Grid Sevims {Fed, Fs2)  MBAuko Calbration (| |-
= MpE 3 Dt Manager { Fps, restl] BB Cidltor |, ava) I+]

5 HIE 2173 inbegrated Modsbe Ty compons [.pk) T Mash Garr st (o

i3 LITPACK Feull Vs (1) T Dats Letrachion 1M [

D I MO0 Iathyrmabrues (. hubef| TERMINT Faen Tookas | 5

% HBE SE ll

ewPrognct | gnenProjoct | el Propect |

Select
MIKE11 -> RR Parameters(RR11)

Then. Click “OK”

.' =i MIKE Terg

£ MR
{23 MIXE 21
3 WIKE 3
(23 MIKE 2813 Inkegrated Model

I Senlalen (s 1)
Firerer Nebwsorh (rwdli] 1]
mrLroas Sechors (oorsil]

[
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Dialog “RRPar1” appears.

Click "Insert catctment”

Set the name for “Catchment name”

Select “NAM” from Rainfall runoff

model.

Set the value for “ Catchment area”.

Then, click “OK”.

£2800 )

~DEFALLT -

Now, a catchment is set.
You can see the inserted catchment

in “Catchment Overview”.

20




Check “Calibration plot”.

By checking this, you can get
“calibration plot”, which shows
observed and simulated hydrograph
together, when you conduct a

simulation run.

i [ Sadui | Aras | 50 |

I T

Select” NAM” tab.

You can see that default parameters
are already set in

“Surface-Rootzone” tab.

Keep default values.

(Later, auto-calibration will be done.)

Select” GroundWater” tab.

Check “Lower baseflow....”.

Set the value for “Cqlow”, “Cklow”.

Note:

There is an option not to use
“LowerGroundWater component”.
However, the study results show that
to  include  “LowerGroundWater
component” gives better results for

recession process.
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Select” SnowMelt” tab.

Check “Include snow melt”.

Set values for “Csnow”,”TO0”.

Check “Delineation of catchment into

elevation zone”.

Click “Edit Zones”.

Dialog “Elevation Zones” appears.
Set values "Number of elevation
zone”, Reference level for

temperature station”

Click “OK”.

22




Form folder for training material,
open ./003_XLS/NAM_Paramaters_T

raining.xIs”.

Activate sheet

“ElevationZone_Adjusted’/

Copy elevation zone.

Open again dialog “Elevation Zones”.

Click “elevation”. Then, paste the

copied from.xls file.

-

Repeat same procedure for “Area”,

“Correction of precipitation”.

23




Set values for “Min storage for full ¥ W et C—
¥ Moatmamicn bl gt [
coverage” to 100 (default value) for | | e T T
B : e P
all elevation zones. i n_aw —— il |

- — —
H - L, h a3 re e [
Set values for “Max storage in ‘F___r e 0" o0 180 o0~ 1oe ~[1o6_aow T
i P T e OO RN 10 000 |TORGHT 0300 TG00 L L0
zone” to 10000 (default value) for all I e e | e e e R |
| g e 2

1l

a

wal e 1l (L] 1) 1]

elevation zones.

| SR
] W
Set values for “Maximum Water | | e seisen e T — '
. . L e R ——— ]
retained in snow”. T B e iy S N T
|| " el teige (L) [
Piirsmnce beeal lor pracipvaticn st

Based on the calibration results for | |
EABD&WABD catchments, the ||

followings are the most

10000 10000 10000 {10000 10000 10000 11
i i i . T 1 I ]
I -

] i | 1
recommended values. s .E?. el jl':_g4_jﬂ._+_:1.4 RANNCLS 13

Zone:100-1300 -> 0

Zone:1500 -> 50 — ] o]

Zone: 1500- 2700 -> 100 : | -W
Check “Dry temperature lapse rate”, 1 —
“Wet temperature lapse rate”. " st o v s —  mm

Set values for Dry temperature r _ﬁm‘"“ F

lapse rate”, “Wet temperature lapse “___H:_:::'_ el e’

rate”. (Default values are -0.6 and

b
T Cammetion o pracedslen I e CTTR T

1 O || B T .
L= A o |
15000 (103000 10000 | VOO0 |10 10000 Vo0 (P00 |

{: |

-0.4, respectively.)
Click  “Calculate”. Then the

——————

e =T [0

{3 -0 |-hE (-8R
—

correction values of temperature for bt e LA LY .

EiF]

each elevation zone are

automatically assigned. | .||—

Finally, click “OK”.
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Select” Irrigation” tab.

Make sure that’Include irrigation” is

not checked.

Select” Initial Condition” tab.

Set values for initial conditions.
Please refer
“./003_XLS/NAM_Paramaters_Trai

ning.xIs”.

Select” Auto Calibration” tab.

Make sure that "Include

autocalibration” is not checked.

(At later stabe of this exercise,

auto-calibration will be included.)

25




Select” Timeseries” tab.

Click Brows for “rainfall input file”.

Dialog “DFS File & Item Selection”
appears. It shows available .dfsO

file for selection in the projects.

Choose appropriate file, and click
“OKH.

Repeat same procedure for
“Evaporation”, (Observed

discharge)”, “Temperature”.

In case of “Temperature”, .dfs0 file
contains several items (several
stations”. Please select

appropriate item (station).




Make sure that all input time series

are specified.

Click “SAVE” button to save .RR11

file.

Set filename.

Click “OK”.
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Now, you should be able to see

newly created .rr11 file.

In Project Explorer, place cursor on
“62800”, then right click.

Select “Add New File”, then, after
dialog “New Folder” appears,
select

MIKE11 -> Simulations(.sim11)

Then. Click “OK”

Dialog “simulation editor” appears.

Select “Model” tab.

Check only "rainfall-runoff”.

28




Select “Input” tab.

Set “RR parameters” file.
You can browse available files in

the project by pressing “...” button.

Select “Simulation” tab.

Select “Fixed time step” for time

step type.

LT

Set values for “Time step”, “Unit”.

Click “Apply Default”.

Then, simulation period is
automatically adjusted for available
maximum period based on the

input timeseries data.

29




Manually adjust simulation period.
For Biala river,

2000/08/01 to 2006/01/01

For Pirinska Bistritsa river,
2001/08/01 to 2004/10/31

Select "Parameter Files” for Initial

Condition.

Select “Results” tab.

Set values for “Storing Frequency”,
“Unit”.

Filename can be “blank”. In this
case, result file will be made in the

same directory of .sim11 file.

Click “SAVE” button to save .sim11

file.

Set filename.
Click “OK”.

30



Now, .sim11 file is set.

You are ready to run the model.

Select “Start” tab.

Make sure that all of color of
buttons in Validation status are

green.

Click “start”. Then, simulation will
start.

When you see the message
“100%”, “completed”, then

simulation is completed.

31




Dibble click .plc file in

“RRcalibration” folder.

You can see the results.

As we have not yet done the

calibration, simulated result is

completely deferent from observed

one.
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4. Calibration

Open project.

Double click “.sim11” file prepared
by 3.

Then, simulation editor appears.

Select “Input” tab.

Click “Edit”.

Now, .rr11 file is editable.

& ==
[EIILTIID‘IJ
=4 & & S-2-F 3
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Select “Nam* tab.

Select “Autocalibration” tab.

Check “Include autocalibration”.

Check  “Fit” in  “Calibration
Parameters”, if you want to
calibrate the parameters

automatically.

F—

Save .rr11 file.
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Activate simulation editor of .sim11.

Click “start”. Then, simulation with

auto calibration will be done.

When auto-calibration is
completed, dialog to notice it

appears.

Click “OK”.

You can see the results by double
clicking .plc file in the Project

Explorer.
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You can see updated model

parameters by reloading .rr11 file.

You can change the range of model

parameters to be calibrated.

i

Try several options by changing the
range of model parameters,

calibration parameters.

Some parameters may be fixed.
Some other parameters are

automatically calibrated.
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Reference:

Parameters and those ranges for calibration for HMS62800 (Parameters are not yet finalized.)

=== <

Parameters and those ranges for calibration for HMS51590

EVEYEY KN BV EYES
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5. Run the model with calibrated parameters

Model set-up procedure for total catchment area is same as one for calibration.

In this exercise, model set-up for Biala River Basin and Pirinska Bistritsa River Basin have been

prepared.

For Biala river basin:
001_BialaBialaBi ala_RRonly.sim11

For Pirinska Bistritsa River Basin:

002_PriniskaBistritsa/PiriniskaBistritsaPirinskaB_RRonly.sim11

Open those set-up files, and enter the calibrated parameters. Run the model, then see the
results with MIKE View.
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6. Change of Input file

Exercise:
Let’'s see what happen if precipitation amount increases 10%.
In this case, you may need to change input file for precipitation. This can be done in Temporal

Analysts for ArcGIS. However, in this exercise, method to use Excel is introduced.
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Open project "MIKE11_Training”

T TR P~ = e S

M

LECIREL IS & 1S

In  Project Explorer, browse

/MIKE11_Training/InputTimesereie

Aras

ailing e Word of Werler g &z A
I S e, YN
[P —————

a0 .-I:.::-'i
s/DailyPrecipitation_Biala.dfs0 8 "'- A% 3 i

- T B AMYS ST ET e lamdie

.
Das e ive

Right click.

Select “ Copy”

T LR BT V] S R
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“copy_DailyPrecipitation_Biala.dfs0”

appears in Project Explorer.
Right click it, and select “Rename”.
Change the name of the file”

“DailyPrecipitation_Biala_plus10per.
dfs0”

Cae e v

Double click it.
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Timeseries data appears.
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Select columns with time and
value.
part by

Copy the selected

“‘CTRL+C”.

[ LT ——
W it e Him
W e T A
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Open MS-Excel.
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Paste the copied parts to excel

sheet.
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Insert equation

Copy and paste to the end of line

Copy column C
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s

s, i

S
[

g
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In MIKE Zero, highlight the column
which will be changed.

The, paste the copied from Excel.

m

CoM EUn ST L=

o

e i
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Save the file.

Close the .dfs0 file.
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Open Biala_RRonly.sim11
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After simulation editor appears,
select “Input” tab and click "edit” for
input file.

Then, editor for “Biala.RR11”

appears.

Select “Timeseries” tab.

Click “Browse” for Rainfall.

After dialog “DFS file & item
selection” appears, browse the

newly prepared .dfsO0 file.

Select it and click “OK”.

45




Save “Biala_RRonly.rr11”

Select “results” tab.

Click “...".

Change “results file name”.

Click “SAVE”.
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Save “Biala_RRonly.sim11”

Select “Start” tab.

Click “Start”.

You will get new result.

Note: if you can not see the result,
please right click of the folder and

select “show all’,
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In MIKE View, you can compare the

results.
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End of Exercise
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Homework - Trial assessment on effect of global warming on run-off

It is said that global warming will bring about increase of average temperature
and change of precipitation amount.

Change of precipitation amount would directly affect to run-off amount. In
addition, increase of average temperature would alter Potential
Evapo-Transpiration and snow melting process.

In this exercise, we change the precipitation amount, temperature by several
scenarios. Then, we investigate how such change could alter the run-off
amount, using the mode set-up in the training course.

Scenarios
Precipitation
No change +10% -10%
No change Case 0 - -
Temperature
+3 degree Case 1 Case 2 Case 3

Note: Case 0 is existing condition.

Same temporal patterns of precipitation and temperature as 2001-2005 are used.
However, average values are changed according to the above scenarios.

PET when temperature increases with 3 degree is prepared.
For Biala River Basin:
MonthlyPET_Biala_p3.dfs0
For Pirinska Bistritsa River basin:
MonthlyPET_PirinskaB_p3.dfs0

Changed temperature is also prepared.
DailyAveTemperature_p3.dfsO

Please change precipitation amount and try to simulate with the above scenarios
by changing input files.
Compare the results and discuss the effects of increase of temperature and
change of precipitation.
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Annex 3

Step-by-step Guideline

for

MIKE 11 HD model

Biala River basin (EABD)

Pirinska Bistritsa River basin (WABD)

JICA Study Team






1. Biala River Basin

|/ Available information for model
From Core Data of GIS-DB
- Digital elevation model (50m grid)
- RiverNetwork and Catchment boundary
- Google Earth
| Model setting
Total catchment Area: 598.77 km?

Number of catchment for Rainfall-Runoff model (NAM Catchment): 1

(Previous Exercise)
Number of river for MIKE11-HD: 1



(1) Input data

Cross-section
No actual cross-section data are available.
Instead of using actual cross-section data, simplified cross-section data
are used for upstream-end and downstream end of MIKE11 river
network.

Downstream end:
Chainage =0 m
Elevation from DEM = 34.6 m
Average channel slope from DEM = 0.00386
Approximate width of river (referred Google Earth) = 50 m

Upstream end:
Chainage = 32521.42 m
Elevation from DEM = 160.0 m
Approximate width of river (referred Google Earth) = 50 m



(2) RR-HD Link

Chainage =0

UpstreamReach

l

Dow nstreamReach

Chainage
=32521

© HMS
— RiverNetworkMIKE11
NAMCatchment

" Sub-NAMcatchment for RR-Link

Output from Rainfall-Runoff Model (RR) is linked to MIKE11-HD river
network.

Rainfall-Runoff Catchment is sub-divided into two parts. One is
upstream reach and another is downstream reach.

Those two parts are linked to the river network as follows:

~ NAM  Area Branch Upper Lower
Catchment  (km®) ~ Name  Chainage Chainage

Name
" Biala BLM o 32521
"""" Biala BLM 32521 32521
(3) Input File Name
Cross-section data: CS_Biala.xls
RR-Link RRIink_Biala.xls



2. Pirinska Bistritsa River Basin

® . HMS
= RiverNetworkMIKE11
— MainRiverSegment
NAMCatchment

Catchment

| Available information for model
From Core Data of GIS-DB
- Digital elevation model (50m grid)
- RiverNetwork and Catchment boundary
- Google Earth
| Model setting
Total catchment Area: 508.29 km?
Number of catchment for Rainfall-Runoff model (NAM Catchment): 1
(Previous Exercise)
Number of river for MIKE11-HD: 1



(1) Input data

Cross-section
Data for one cross-section in the middle reach of the river are available.
For upstream end and downstream end of MIKE11 river network, copied
cross-section from the one in the middle reach are used. However,
elevations for upstream end and downstream end are modified by
referring DEM.

Downstream end:
Chainage =0 m
Elevation from DEM = 56.6 m
Average channel slope from DEM = 0.00582

Upstream end:
Chainage = 14615.81 m
Elevation from DEM = 147.7 m



(2) RR-HD Link

RiverNetworkMIKE11
NAMCatchment
i Sub-NAMcatchment for RRIlink

HMS

Chainage =0

UpstreamReach

Chainage
=14615

Output from Rainfall-Runoff Model (RR) is linked to MIKE11-HD river

network.
Rainfall-Runoff Catchment is sub-divided into two parts. One is
upstream reach and another is downstream reach.
Those two parts are linked to the river network as follows:
NAM Area Branch Upper Lower
Catchme (km?) Name Chainage | Chainage
nt Name
Downstream part | PirinskaB 119.76 ST_PIR 0 14615
Upstream part PirinskaB 388.53 ST_PIR 14615 14615

(3) Input File Name

Cross-section data:

RR-Link:

CS_PirinskaB.xls
RRIlink_PirinskaB.xls



3. Model set-up

Here, example for Biala River Basin is shown. Set-up procedure for Pirinska
Bistritsa River Basin is principally same except setting of cross-section data.



Copy the folder’MIKE11_Training_2”
from CD, which includes training
material, to hard disk in your

computer.

Start MIKE11 from “start menu”.

Now, MIKE11 with MIKE ZERO

platform started.
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Setting Option in MIKE
Zero

Select File -> Options -> User

Setting

Set Default Project Folder, (if

necessary).

Check “Enable Dynamic Show
all”.

(Important!)

Click “OK”.
Restart MIKE11

Making a new project

File -> New -> Project from
Folders
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Dialog “New Project from Folder”

appears.

Browse the
folder’"MIKE11_Training_2” which
was copied to the hard disk in your

computer.

Enter Project Name.

Then, click “Next (N)”.

Make sure all are checked in check

boxes.

Then click “complete”.
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New project opened.

ey R
D] e ;'IH_J

g I Warld of Walar

e

N
i ¥

[ e

| =

e A el
LE RSP Al TL o

Once a new project is set, from next
time, you can open the project by
clicking Name of project shown in

“Open an Existing Project”.

§

i e -

o

o ST
LE L E Al FL

Right click “MIKE11_Traing_2"
folder.

Click “Show all”.

(Important!)

Without doing this, newly added files

in the project are not visible.

_Jofx
_18]x
Project Expiorer =
— TSR 00000
BT A Hews File.
o Pad Exiting File_
Properties_
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Setting-up .nwk11 file

In Project Explorer, place cursor on [EEEREETES x
|_——_|{E] MIKETT Training 2
“001_Biala/Biala/Biala.nwk11”, then -5 001 _Biala
. B Biala
double click. e

. BialaRR11

-[£] Biala_RRonly.Log
[ Biala_RRonly.omi
.. 4% Biala_RRonly.gim11
--[£] Biala_RRonly-Trfo Log
--[£] Biala_RRonly-Simsta
|51 HotStart

= INT

=) ResultRR

| -[Z] RRStat.THT

& Biala_Cal
@ = SHP MIFK11 Riala

[Tl

Network editor “Biala.mwk11”

appears. o

However, area of editing is not so

suitable. sany

Select Network -> Resize Area

——— »0nap Isert Objects to Pomis E
g Huto Connect Branches

Discormect All Branches Untitled
Generate Branches from Shape files_ =
Export Metwork. Daka tio Shape files_
agzooon - Puto Boundany (HD Free Branch Ends

] » futo Update Ghanages =
Bhumber ot Corseontivey_ |

agtooon | Fesstulzte G0 relstions i e oulvets :-
] Generate MG Grid :
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Dialog “Geographical Area

Coordinates” appears.

Change Min coords and Max coords

for x and y to be appropriate ones.

Then, click”OK”.

W
4570000

4505000

—Map Projection

JuTh-35 |

Type:

e gl

Now, area of editing is reset.

Select

Layers -> Add/Remove....

ile Edit  Miew  Metwork

DeE| =

Im

J

4504000
ag0z2000
ag00000
4592000
4596000

4594000
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Dialog “Layers” appears.

-4
Click button.

New line appears.

Select “Shape File” from File type
field.

Then, Click “...".
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Dialog “Selection File” appears.
Select
’ISHP_MIKE11_Biala/

RiverNetworkMIKE11_Biala.shp”

Click “OK”.

Eai N EETE T —

el L T

| ey

[ Tim R

In Dialog “Layers”,
Click “OK".

-
_ Add/Remove Layers | Overlay Manager I
alx]
File type Filename
1 [Shape File CH¥MIKETT Training_2¥007_Biala¥SHP_MIEK11_Biala¥NAMGatchment_Biala.shp
2 |Shape File CH¥MIKETT Training_2¥007_Biala¥SHP_MIEK11_Biala¥Catchment_Biala.shp
3 [Shape File CH¥MIKETT Training_2¥007_Biala¥SHP_MIEK11_Biala¥MainRiverSegment Biala.shp
4 [Shape File CH¥MIKETT Training_2¥007_Biala¥SHP_MIEK11_Biala¥HMS_Bialashp
£ |Shape File | \|CH¥MIKETT Training 2¥0071 _Biala¥SHP_MIEK11_Eiala¥River Network MIKETT Bialash
] | -
D ——
o - F
[ | | |
400000 405000 410000 415000 420000 425000 430000 435000

Now, file of
RiverNetworkMIKE11_Biala

inserted to network editor.

shape

is

45000

£20000 425000 420000
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Remarks on .shp file

For auto-conversion of .shp file to
MIEK11 river branch, direction of
digitizing must be opposite from
direction of flow.

This is because it is determined
that from

the

chainage  starts

downstream end point in
present study.

Please also remind that one object
will be one river branch by using

auto-conversion.

Direction of flow

=
)
>< 48]
qb
> v
VVDDB 4<7V<’ %
D PA <]V
AVAY4 > 2V
&k
l>v<;

AN
AAVVV A

497

Select

Network ->

B2 MIKE Zero - Bialarwk11

File Edit ‘iew | Network Layers Settings  Window Help

JJ O J".? ] | 4 Besize frea..

» Snap Ihsert Objects to Points

Generate Branch from shape files.. futo Cornect Branches
Discoriact Al-Gean
Ansong ety K O oape 00
4802000 Auto Boundary (HD) Free Branch 'Ernds_ ____________
I
aeoooop 4| ¢ Auto Update Chainsges L 1L
i Update Chainages
sl Humber Poirts Consecutively..
AsEB000 Regalzulate Qrelatione miwere/culverts
Generate M21C Grid..
4504000 : oy
4592000 \kl] ------ e
i e
: « = G ore »
Dialog “Generate Branch from ."f\\\ T rrr——— *
. ” =
shape files” appears. | CE i s vt e -
y Tt i e ] L
Select “Generate points and
[ 7]
branch”. o
(L1l
s Ti
i Tood Sevg
B Eensditen
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Select in Shape file field
“RiverNetworkMIKE11_Biala.shp”

Select in River name attribute field
“ShortName”

(Branch name will be automatically

assigned).

Select in Topo ID attribute field

“(Auto generated)”

Then, click “OK”.

~ " Generate points

Chepe ke |H.ﬁ.MEat:hmE.nt_Eiala.3h13 j

- % Generate paints and branch

Shape file - |F|iverNetwnrkMIKE'I1 Eiala‘ﬂ:

Fiver narme aui,Eﬁ-ShauNm_’:]—. . :

\/

Now, you can see MIKE11 river

network branch and points.

Zoom in to downstream end point

using “zoom in tool”.
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Place cursor on the point at
downstream end, and then right

click.

Dialog appears.

Select “Point Properties...”, and

click it.

Paoint Properties..

Inzert
Edit...
Delete..

___________________

' Zoom Ih
------- 1tttmmmoooo Foom Qut
! Previous Zoom
Mext Zoom
___________________ Fan
Befresh

(Shifth

You can see the coordinate of the

point and chainage.
Please make sure that
Chainage type is “ System Defined”,

Chainage is “0”.

Then, click “OK”.

Properties for Point in BI_M

— Point Properties

: # Coard |431 240832605136
: " Coard |458?2EIE§.53???EIBE

Canicel |
Help |

Chainage T

Chainage
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Note:
In this exercise, branch is only one.
However, if there are more than
two branches,

you can

automatically connect branches by

to - Bialanwk11

)
Eile Edit Wiew | Network Lavers Settings  Window  Help
J D2 | & Besize frea..

v Gnap Ihzert Ohjects to Point:

& |

LI=CrT

Generate Branches from Shape files..
Export Metwork Data to Shape files..
= futa Boundary (HDY Free Branch Ends

Untitles

i) .
« futo Update Chainages

. “« Open 4 asg7  Update Chainages  foooo-
selecting “Network -> Auto Connect ; ;
Hame 4557 Mumber Points Consecutively. ho-ooooooo-
Pl MIKEL Recalzulate GV relations: i weitedzulverts.,
Branches”. D15t} 4887 Generate M21G Grid. [T
02_Me
4557600 - omm e
4587800 - oo
4597400 F----------m---e-
Select File Edit | Wiew Metwork Layers Settings  MWindow Help

View -> Tabular View

O=E - Project Explorer
« Start Page
Simulation History...

|

| T e e e |y
puers Lagt Frafile Search..
Hetwork, r
Boundary B-------
Hyvdro Dyvnamic Parameters r
Open a . . S BEEEEEE

Advection Dispersion Parameters k

Hame Sediment Tranzport Parameters L

MIKE1 .

o1 sell DesmEE Brafile

Dialog “Biala.nwk11” appears.

Select “Network”.
Click “+”.

Modified

FLCTUrEs
- Routing

- Ruroffferoundwater links
----- Grid points

LESNRA - I D
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Place cursor on “Branch”, then

click.

----- Structures
en i
— - Rauting
am
kel | = Grid points
17
2 |

- Alignment Lines )
Junctions 00

- Bunoff feroundwater links

Now, you can see “Definition”.

T =l

- Definitions =
Branch Mame Topa ID Upstr. Ch. Dawrstr.Ch, Flows Direction Maximum dx  Branch Type
BI_M [Topa? [o 325214178 [Pasive =] 10000 Regulst =l
i Conmections————————————— | .y
EaitLink Channel F 1ErS,..
Branch Name Chainags sl ARSI EIEEE I
Upstream I I
Dowrstream I I
i~ Dwervie
Hame Topo ID | Upstr. Gh. Dnvér;‘s-tr, Dilr::::'t.inn Maxél;lum Branch Type U|?5
1 BLM Topa? 0 325214175 |Positive 10000 Reeular
1| | |

Set values as follows.
Topo ID Existing
Flow direction : Negative
Maximum dx : 2000

Branch Type : Regular

Then, close the dialog.

Save the .nwk11 file and close it.

T L]

[~ Definitior
<¢ Branch Mame Topo D Upstr. Ch DownstiCh  Flow Direction  Masimumn dx m>
SR [Eisig [o [32521417  [Megative =] [2000 w
rConnections—————————— |
it ICirke (e e it
Branch Name Chaihage sl SRS
Upstreann
Downstream I
i~ Owervie
MName Topo ID | Upstr. Ch. Dnu(v;r;ftr. Diftle‘::'l.inn Max:]l:um Branch Type U?‘
1 BLM Existing o 3262141768 | Negative 2000 Regular
4| | |
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Preparation of files for HD simulation

In Project explorer, place cursor on

folder “Biala”, and then, right click.

Select “Add New File...”.

=05 MIKET Trainine. 2
£ 001 Biala
"Bl New File.,

T INT

Select
MIKE11 -> Cross Sections(.xns11)

Click” OK”.

TR [ da=i11)
15 HIKE 2113 nbeqrsbed Models |30
=i P& Parameters (L1}

After dialog for “cross-section

editor” appears, click “save” button.

Set filename, and click “OK”.
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Repeat same procedures for
.bnd11 file

.hd11 file

.sim11 file

You should have the following files.
.bnd11

.hd11

.nwk11

.RR11

.sim11

.xns11

| Project Explorer

B MIKETT Training_2

&£ 001 Biala
oy

% Bialabnd11

(/ﬁ Bialahd11

- % Bialarwk11
- % BialaRR11
% Bialazimll

E] Biala_RRonly.Log

[ Biala_RRonky.ami

% Biala_RRonly siml1

-[£] Biala_RRaonky-TnfoLog
--[£] Biala_RRonly-Simstat Log

Open “Biala.sim11” by double click.

| Project Explorer

B MIKETT Training_2
-5 00 _Biala
£ Biala

3% Bialabnd11
.. % Bialahdl1
% Bialarwk11

<:§ Eliala.sim1|i>

m Bialaxnz11

E] Biala_RRonly.Log
[ Biala_RRonky.ami
3% Biala_RRonly siml1
-[£] Biala_RRaonky-Tnfo.Log

--[£] Biala_RRonly-SimStat Log

Dialog “simulation editor” appears.

Select “Model” tab.

Check only "Hydrodynamics”.
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Select “Input” tab.

Set Network file

Set Cross-sections file
Ste Boundary file

Set HD file

Click, “Edit” on HD Parameters.
Then, editor for HD parameters

appears.

Select tab” Wave Approximation”.

Set Global values for Wave
Approximation as “Higher Order

Fully Dynamic”.
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Select tab” Bed Resist”.

Set resistance Formula as
“Manning (M)”.

Set Global values for Resistance

Number as “25”.

Then, save the .hd11 file
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Set Cross-section file for Biala river basin

(for Pirinska Bistritsa River, please see after p.31)

Click, “Edit” on Network.

Then, network editor appears.

T

i
i

-

Zoom in to downstream end point
using “zoom in tool”.

Place cursor on the point at
downstream end, and then right

click.

= R s T B - 'I"n_:_'
L0 R T T AR R R R TUAREE EUE L = ot L e

Dialog appears.

Select

Insert -> Network -> Cross

Sections

] Bisla PPlonby-SimGtat Lo

1 § } ) HarSaa

; . 3 T

T ST | s £ Pesubifil

| H } |'."| RRGEML THT
. " i 1 Hiala Gl

| ! I

e e eeaemees 1= QM
a0 gt

T

pef Ex.. |

o i

B ]
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Crosse-section editor appears.

Open “/003_XLS/CS_Biala.xls”

Select sheet 70"
You can see cross-section data at

chainage “0".

Copy the cross-section data.
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Highlight “x” v lumns. Rrem i Topn 1 Changn Conz secian 0}
ghlight “x” & “z” columns i - b5 [
enn T Frades Ty [ wtm
| Opn 7| |Anntarce Radin =0
. - Crnipctz o ¥ f el Ml
Then, paste the copied from .xIs mrm % - i e
file L [ r s || oot
: O i 1™ e
| Masitercs numben — - 1
Tigranmnanl Debrbwdoan | Highv/Low i rores | Ll bati Thws |1 Virgntater |1 |
Temtance Tpe Pelstren ienctance = o [1 Lossfioes |1 |
Sl Mark ]| Tone | Vee b
= H”‘E-:I'Prl b - |:L°.'x| ; H
- i L1 e 5 o
I
Now, the cross-sec data are | TageiD D Ciset o 10
| = = |
i St Tgm Fadus T Clau
inserted. e T o
 Crsingr Comemtens of K on Motk g b
™ e L. ¥ ™ donde I Bisscle. Bacige
| f F | | el Dt

Srstn et
Tosrsvemsal Db, [t e sorae =] Lottt [1
L [Atstrem sistarce =] iight bughy o 1

[DRC]
=) - Eniuling

Click “Update Markers”.

Then, markers are automatically

updated.

Fiesistance numbers
“ranzversal Distribution | High/Low flow zones | ™| Left high Fow |1 Yegetation |1

Sesistance Type

Relative resistance ™| Right high ow |1 Low flowe |1

D lark’ Fone | Vee. h.

J--BLM 1 or mal 0
= Existing or mal 0
L..00n or mal 0

2 or thal 0

or thal 0

or mal 0

3 AMormal 0

pnchronize processed data In: on... “iew Processed Data... |

Update Markers ) Update Zone Classification |

g
Update processed data automatically
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Set resistance numbers.

For Transversal Distribution
“Uniform”

For Resistance Type
“Relative resistance”

For Uniform
wqr

Riwver name Topao D Chainage |
_| [Bm [Evisting 0.00 |
T Section Type Radius Type |

IDpen j IHesistance Radiuz j I
-.| 1 Coordinates Canection of # coor

Mo
™ &pply # ¥ [ Apply r
] Left IEI ID [Ea|culate anale | Le
Rigt [0 [ arge [0 [o

- Resistance numbers

—

Trangverzal Digtributiop

Resistance Type

In network editor, zoom into
upstream end of MIKE11 river

network.

:.-g.-.q-]n.-. p‘-n‘_=|_.j_hu-1 i3 p mix .il'llu.l.lﬂ!hw

Place cursor on the point at

upstream end, and then right click.

——
IR Beaia R
| -l B Hials wimi1
T e
T [hain Pifirsic Lok
o D Fifir
B s P gt |
sl Pl b
" Bt WP Lemaad
i
3 ot
= P
1] i Tet
3 B el
B M
ATE Farnh albg®ing
]

o i g o SESEIE e DU SO e By e

T oo | e |iame] @@ AN S S 2 ) LA mﬂszmnﬂ
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Crosse-section  editor appears

again.

You can see new cross-section is

inserted at chainage 32521.42.

Repeat same as chainage “0".

(insert cross-sec data and so on)

| . - = | | R | | -

i~ Resistance numbers

Transversal Distibution |High/Low flow zones 'I Left high flow I'I Yege
Resistance Type Felative resistance 'I Right kigh flows I‘I Lo |

D |1 | X Z | Resist| Mark
1 0000 1000  1.000[ 1 | Hc
2 1000] 0000] 1.0000_ 2 |Nc
3 2000)  1.000) 100002 |Nc

After setting, save the .xns11 file.

Close the .xns11 file.

Frvm naime Too Chanage Cross secsion |
[ [E=tr Ena |
Fection Tyoe Mader Tyoe Daurmn
]Dum EI ]ﬁrmnuiadul 3 I'['
* Comedrutes + - Comecton of X poar Miprphaiogesl Mo
I Ay ® ¥ |1 T e ™ i et
b [ i Ll of Bivide
Lot i |3 o]
P "
Trarmeersal vt [Lotorm :J Uit |! mh_
Aeentares Ty |wr\-|-|r|n|nrr A
o Jr]
HIM
=1 Enmmtog
el
teide L]

You will see the mark for

cross-section in network editor.
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Set Cross-section file for Pirinska Bistritsa River basin

(for Biala River, please skip to p.39)

Click, “Edit” on Cross-sections.

Then, cross-section editor appears.

Click “Insert Cross-section”.

3 MEE
wize
w30

[

Dialog “Insert branch” appears.

Set values as follows.
River name “ ST_PIR”
Topo ID “ Existing”
First chainage “7905”

Then, click “OK”.

Ihzert branch

ST_PIR
705

New cross-section is inserted.

Fel1 ] [
— |

ting
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Click “Update Markers”.

Then, some lines appear in

cross-section editor.

[ 1o
| Zo00

Open
“/003_XLS/CS_PirinskaB.xls”

Select sheet "7905”
You can see cross-section data at
chainage “7905”.

Copy the cross-section data.
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Highlight “x” & “z” columns.

i~ Resistance numbers
Transversal Distribution

Resistance Type

High/Law flow zones | ¥ | Left high flow |1 ‘Yegetation I1

Relative resistance ¥ | Right high flow |1 Laws flow |1

1) ID Zone | Vee h T
=--5T_PIR Mormal 1] K]
. = Existing Mormal 1] =
Then, paste the copied from .xls UuS0 Harmal 0 z
file.
¥ Spnchronize processed data Insert Cross Sechion... | View Processed Data... |
¥ Update processed data automatically
Update Markers | Update Zone Classification |
uren Tope 5 [ L =T P
Now, the cross-sec data are o
inserted.

L gl et i e

Click “Update Markers”.

Then, markers are automatically

updated.

| o - - H g

i~ Resistance numbers

Transversal Distribution IH\ghr"LDW flows zomes | Left high flow |1
Resistance Type IHaIativa tesistance ¥ | Right high flow |1

1) Jin]
= ST_PIR
=) Existing
7905.00

Wegetation I1

Lo flow |1

.| Mark

Zone |Vee «|
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal

=

Wiew Processed Data...
Update Zone Classification

¥ Synchionize processed data
¥ Update processed data automatically

Inzert Cross Sectian...

(| Update Markers >

Water Level
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Set resistance numbers.

For Transversal Distribution
“Uniform”

For Resistance Type
“Relative resistance”

For Uniform
wqr

1L |

Resizta

~ Resistance numbers

Transverzal Digtribut

nce Type

£

B

=--5T_PIR
Existing

[e—p=r—— =]
. . 0 LT e R _
Save .xns11 file and close it. ] i
o
‘ :
-
R—— -
. II'J.I'_.:.. i I
= b i 1
3
E o il e
4 ik’ - -
J— ——— i
- b SR o W e ¥
] et i rees o s e | s | AR S # e AR GORAET e i
I .
Click, “Edit” on Network. JIEEE ey '
Then, network editor appears. ——
L]
- i
-
Bl o
P
[, T
e
.
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Zoom in to downstream end point

using “zoom in tool”.

Place cursor on the point at
downstream end, and then right

click.

Dialog appears.

Select

Insert -> Network -> Cross

£
Delete. HD Parameters # 21
S BDParamstars b oS

Bridges
ST Paramsters b o
Zoom Qut 2T TEEmeRE P pumpe

Previous Zoom Regulating Structures
Kext Zoom Gontrol Structures
Pan (Shifth Dambreak Structurss
Befresh Uger Defined
5 Tabulated Structures

Enerey Loss
Hydraulic Contral
Gherme] Rautine

' H H ' FlGad @
S [ i bl

H H H H i Flood|Grjfice
193900 193350 194000 194050 194100 Gatchments: 3
Alignment Line

Sections

Zoom b

Cross-section editor appears.

Now, new cross-section is inserted.

' | T——— D g [
b s [er v 2] maipies [ T

o

;g—-—m ;—--—]---ﬂ-.]
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Select cross-section at chainage = D [1] Resist.| Mark | 2
= ST_FIR ; \ lggg 1 Horr
- =t R or e
7905. STl 3 \1.000 Nart
Gooson. ) 4 \l.0o0 Mart
— \.000 Mart
. . aoo Morr
Highlight “x” & “z” columns. 1lood Mart
14000 Morr
Copy “X” & “z” columns. 1joa Mart
1] 1j000 Morr
1 0an kort
1 Jonol_ 2 [MNort
1 J1.000 Mart
14\ /1000 Mart
15 / 1.000 Mart
16 1.000 hlart
17 1.000 Morr
— 1R 1nnn Mo e
¥ Synchionize processed data Inzert Cross Section... | Wiew Pro

i i b Resizt | Mark
Selectabain  cross-section  at 7 T O
. _ 2 ooz |H
chainage = 0. 3 1000 _g_|M

Highlight “x” & “z” columns.

Paste the copied.

Cross-section data are copied.

Click “Update Markers”.

[

S rrprw— T igy QSIS I

g [Ty T ey
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Set resistance numbers.

For Transversal Distribution
“Uniform”

For Resistance Type
“Relative resistance”

For Uniform
wqr

‘ Right |0

— Resistance numbers

ST_PIR
[} Existing

Set datum value as “-52”

Note:
-52 (m) = 56.6 (m) — 108.61 (m)
(Elevation from DEM at

chainage=0 )= 56.6 (m)
(Minimum  Elevation of copied

cross-section data) =108.61 (m)

- Modified

Topo D Chainage Crozs section 1D
|Existing 0.00
Radiuz Type Datum

j IHesistance R adius

52

Correction of ¥ coor Morphological kModel
® e ™ Apply " Divide Section
ID [Ealzulate angle | Level of Divide
[o Angle [0 Jo
ibers
ibution IUniform 'l Unifarm I1 Wegetation |1
2 I Relative resistance | l
D |1 ist.| Mark | Zone |Weg. <
1 Marmal
Marmal

In network editor, zoom into

upstream end of MIKE11 river

network.

 EE Y T

i
b
e
e
e
e
Fare
B
s
o i
L] o x‘l
= : /
[ ir
Y=
P L,
wm e e e e - .
£1] =
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Place cursor on the point at

upstream end, and then right click.

Paint Properties..

Eore Boundary k
Delete. HD Parameters *
"""""""""""""""" - - ADParameters »
Zoom In e
ST Parameters  »
_______________________________ Zoom Out
E Previous Zoom
§ ,,,,,,,,, Mext Zoom .
2 Pan (Zhift)
i S S Befresh
T =
| » Grid
¥ ¥ ¥ ¥
i} 202000 202800 202000 203500 204000 204500

=

Welrs

Culverts

Eridees

Pumps

Beeulating Structures
Contral Structures
Dambreak Structures
Lzer Defined
Tabulated Structures
Energy Loss
Hydraulic Control
Chante! Bautine
Flood G

ElanntEE

Crosse-section  editor appears

again.

You can see new cross-section is

inserted at chainage 14615.81.

Repeat same as chainage “0".

(insert cross-sec data and so on)

| Fiesistance Type

IHeIative resistance ﬂ Right high flavs |1

Laow flow |1

¥ Spnchionize proceszed data

[ [1] X Z | Resist| Mark| Zone |Vee h
1 0000 1000[ 10001 | Normal [
2 1000 0000 10002 |Mormal i
3 2000 10000 10003 |Mormal i

V' Update processed data automatically

Inzert Crogs Section... |

Wiew Processed Data...

Update Markerz | Update Zone Clazsification

You will see the mark for

cross-section in network editor.
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Setting .bnd11 file

In network editor, zoom in to
downstream end point using “zoom
in tool”.

Place cursor on the point at
downstream end, and then right
click.

After dialog appears,

Select
Insert ->

Boundary -> Hydro

Dynamic

Untitled

; Foint Properties:
Dekte

Zoom b
Zoom Qut
" Frevious Zoom
Next Zoom
- Pan (Shify
Refresh

b Advector oD

Sediment Transport
Bainfall Runoff

AD Parameters
ST Parameters  »

Boundary editor appears.

. | DNy Dasciigition] : on| _Doundasy Typs |Dvanch Hame| Chamoen, Chainaas| Gate I Bouy
[l |l H ! vl e

|

Set Boundary Description as

nopenn.

Set Boundary Type as “Q-h".

Make sure “Include HD calculation”

is checked.

o Bialabndll = dodified

= /| Boundary Descriptji Boundary Type Branch Mame|Chainage|!
1 Open AVIFEED J3 I | o]
4]

Y

F e E—

< wlhclude HD c:alc:ulatiog)

Ties
N EMike 12

.Y

| Data Type| TS Type|
1 | Discharge:  [TS File |

File ¥ Value | TS Infol|

L.|Edit] |
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Highlight h —Q columns.

L1

)

Twchele AD bxnreder m:

Tools -> Auto calculation of Q/h
Table

Wiew | Tools Window Help

= n | é’:: Make Lt ot Eractiane,.

<__Jﬂ§EEJi i of C. = at

R R REREEREEEEED
. Bialabnd11 - Modifi

Boundary Description| Boundary
Open -h

A5a7500

4527400

Select Manning formula

Set values for slope and Manning’s
M.

futo caloulation of G table

— ak.
Topo |D IEHlstlng j
Cancel

I-/\! [

= Critical flow —

%k anning form

Slope .003ee
M atning's M q@ 0.04
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h-Q

calculated.

relation is automatically

Highlight line 1, then press “Insert’

button in your key board.

_._1_
ﬁ
u]

il

New line is inserted.

h

Q

—

24725

0 0

N il D)

0112641187

34.85

Dischares: [m™3/5]]

0.715265058

34975

2105540335

351

4541650014

075

8234559372

35.35

13.390301 46

35475

2019831435

—t i =t oo~ O O | e T

—=

i)

28.83765004

444

2315.300230

Insert “0.001” at Q column, line 2.
Select line 11, then press “Tab”
button in your key board.

You will get new line 12.

Insert “100”(big number) at h
column.

Insert “10000”(big number) at Q

column”.

These are for preventing stopping

simulation  caused by initial

instability.

EL T

—

0.0071

34725

01126471187

34.85

0. 115265056

24.975

2105340335

A

4541650014

075

0234559372

35,35

13.350301446

35475

2019831435

e 7] [mm] BN P i) sy | B2 [} | ]

]

28.837a83004

A4

b L

i an AR

100

N

10000 > = |

B
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In network editor, zoom in to
upstream end point using “zoom in

tool”.

Place cursor on the point at

Hy: ha ic

Boundary

H H Eeléie HOD Parameters  » ﬂvetln Disersinn =
UpStream end’ and then rlght CIICk' L pDParameters » Sediment Transport E
Zeemin ST Parameters  »  Rainfall Runoft L
H Zoom Qut = — S
After dialog appears, Brevions Zoom R N Tq
Next Zoom i )
Select Pan iShitt) :
0 Refresh
Insert -> Boundary -> Hydro {leGid | | I -
Dynamic latson | atsan  awswo atseoo oo £
] H

Now, you have new boundary “2”.

Boundary Description| Boundary Type |Branch Hame Chainage

-1 Oipen [ET bt
"_Eﬁlper‘u flow
Set Boundary Description as |-
“Open”.
-4
pm——
Set Boundary Type as “Inflow”. A elclide HD caloulat
clude aungdaries
[CiMike 12
Make sure “Include HD calculation”
I ) | Data Type| TS Type| File / Value | TS Info|
is checked. 1 |Discharee: [Ts File | [Edit] |

_.|‘|

Select “Constant” for TS Type.

7 [#helude HD calculation
[Ihclude AD boundaries
[ IMike 12
- -
Data Typ€| TS Type File / Value TS Info
1 Dizchareg |T5 File =] '\ | Edit
Conztant
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Set values for constant discharge
as “0.001”.
(After you enter the value, you

should press “return” key.)

Note:

In this exercise, RR-HD link will be
applied. Therefore, inlet
discharge can be zero. However,
it is better to give very small
amount of discharge at upstream

end for stabilizing simulation.

wIhclude HD caloulation
[hclude &0 boundaries
CMike 12

Data Type| TS Type ile e
i Dizcharee: |Conzta (0007 )
v

Save the .bnd11 file and close it.
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4. Preparation of Initial Hot start file

MIKE11-HD becomes easily unstable when it starts from rough estimation of initial
condition such as approximation of uniform flow condition.

To prevent this instability, very small time step is required. However, it is not so good
idea to use so small time step for entire simulation.

MIKE11-HD has several options for time-step. Adaptive time-step can work very well
for changing time step automatically corresponding to the requirement to prevent
instability of simulation. However, when RR-HD link is applied, you can not use the
option “Adaptive time-step”.

To overcome this situation, you have to prepare “Initial Hot start file”.

After you prepare “Initial Hot start file”, you can use relatively large time step with option

“fixed time step” without the initial instability.
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In Project Explorer,

Select
001_Biala/Biala/Biala.bnd11
Then, right click

| Project Explorer x

B MIKEN Training 2

107 001 Biala
. B Biala
i lialabndll

i la k11

Select “Copy”. Remaove From Project Del  Jialaomi
s !ala.F{.F{'l 1
gl ialasimll
o lalaxns11
Zip File.. iala_intbnd11
Properties.. iala_RRonly.Loe
----- Biala_RRonlk.omi
----- W Biala RRonly.simli
R R
. . ezl @ RF_BIALARRADD REST
New file  “Copy_Biala.bnd11” [Z) RRStatTHT
appears in Project Explorer. o W
Cpen |
Ciopy El11_Biala

Right click it m select "TRename”.

Rename it to “Biala_int.bnd11”

Femove From Project Del

mRiztritza

el I
= BFiEs

Zip File...

oy

Properties..

Prag... | &

Double click “Biala_int.bnd11”

= Biala

----- M Bialabndl1
----- M Bialahdi
..... M Bialarwk11
----- [ Bialaomi

----- M Biala RR11
----- W Bialagimll

. iFlans
F 3 Biala_intbndl1
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Activate boundary item”2”.

Set constant discharge value as
“1”.

Save the .bnd11 file, and close it.

1
b KN
WIhclude HD calculation

[ Ihclude A0 boundaries
[IMike 12

| Data Type| TS Type

1 | Digcharge:  |Consta (1

TS Info]
) |

In  Project Explorer, select
“Biala.sim11”, then double click to

start it.

| Praject Explarer x

=1 MIKE11 Training_2
-7 001 _Biala

=) Biala

..... # Bialabnd11
..... P Bialahd11
..... F Bialarwki1
..... [ Bialaomi
(@ JCiclozimil
..... 1=
..... W Biala_intbrd11

..... [£] Biala_RRonly.Log
..... Biala_RRonly.omi

After network editor appears, select

tab”Input”.

Click”...” for Boundary data.

Select  “Baial_int.bnd11”  from
Dialog “File selection”.

Then, click “OK”.

| wmgw O §

5 Sl K

[ERURTTY Trarme VEET Foal Bl Ty rad 17 | E
[EWPER Tramme W00 _EulstE ki Brala i) 1 R
[ENTTT Trarvre S0 TiaTow bl x| (i i
i =
[T

-

|

[ CINMIEELY, T SW00.. | ORI 840
—

—

—

—
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Select tab "Simulation”.

Set Time step type as
“Adaptive time step”

Set Simulation period
Start : 2000/01/01
End: 2000/01/02

Set Initial condition for HD as
“Steady State”

Click “Settings..”

After dialog “Time Step Setting”
appears,
Set values as follows

Minimum -> “1”

Maximum ->"300"

Unit -> “Sec.”
Click “OK”.
Note: The above value is based on
experience for EABD & WABD

rivers.

Select tab “Results”.

Set value as follows.

For Storing frequency
“10”.

For Unit
“Time step”

Specify result file name as

“HDint_temp.res11”

Click “OK”.

48




Select tab“Start”.

Click “Start” button.

@D parsmeters

T

Simulation completed

Now, you have new result file

“HDint_temp.res11”.

Open it from MIKE View.

st | B | vy Bt | Loy

W rnam
R

. B Eamen - = Wl T
L U RPN o e O T o C O T sy

You can see the initial development

of flow field.

Check if flow condition is almost

steady at the final time step.

Note:

In this exercise case, 1 day is
enough to get steady state.
However, if total river length is
longer, it may require longer time

period.

ECNEEENAECE RN ELUTS S KD R TR et b1 L LA
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Select tab  “Simulation”  from
simulation editor again.
Set Time step type as
“Fixed time step”
Set Time step and unit as
“5” & “ Min”

Set Initial condition for HD
For Type of condition,
“Hotstart”
For Hotstart filename
“/001_Biala/Biala/HDint_temp.res11”
For Hotstart date and Time
“2000/01/01 23:00:00”

Select tab “Results”.

Change result file name as
“HDint_temp2.res11”

Click “OK”.
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Select tab“Start”.

BT Ii‘-n:-an:
@D parsmeters

Click “Start” button.

e e

Now, you can run with relatively
large time step with option “Fixed

time step” without initial instability.

naw v are

Simulation completed e i ) s i 1

Now, you have new result file

“HDint_temp2.res11”.

Open it from MIKE View.

Make sure stable condition is

obtained at final time step.

!
TERRRRRBRNRRRREORNEONODE

]
A it | 2 | e [ B AN S g SESSERELN L
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Copy “HDint_temp2.res11”

Rename

“copy of HDint_temp2.res11”
to

“HDint_Biala.res11”

Then, move it to folder “INT”.

..... L1 Biala—simistat.Log

< ----- %] HDint_tempZ.res1
-7 HotStart
{3 INT

..... [ M1 Tmp
=8 tj ResultRR

..|%| RR_Biala REST1

.|=] RR_Bisla Case1 RES11
|%] RR_Biala_Case1RRAdd RES
~.|%] RR_BIALARRAJ]RESTT

B Ellala_L_aal =
|  im et | _>|_I

Now, you are ready for actual

simulation.

----- [] Biala-SimStat.Log
----- @ HDint_temp.res1l
----- @ HDint _temp2res11

= 1i| RﬂsultF{F{

...... u RF_Biala.RES11

...... %] RR_Biala_Casel REST

------ u FR_Biala Cazel RRA&dd.RES"

e M T AL e
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5. RR-link and run the model

Open “Biala.sim11” from Project

Explore.

Select tab “Model”.

Check "Hydrodynamic” and
"Rainfall-Runoff”

Madels |InDut | Simulation | Results | Start |

— Made

[~ Encroachment

™ A&dvection-Dispersion

i ™ Sediment transport
&\ I

(¥ Rainfall-Runoft

arecast

pel
—_ I~ Data azzimilation
Har
Ik ke
01
0z_ —Simulation Mode

i+ Unsteady

Q55 default

i Quazi steady

Select tab “Input”.

Set filename

For Boundary filename
“001_Biala/Biala/Biala.bnd11”

For RR Parameters
“001_Biala/Biala/Biala.RR11”

Models ~ Input |Simulati0n| F{esultsl Start |

—Ihput Files

Metwork |O:¥ MIKE11 _Training_2¥001 _Biala¥Biala¥Bialarwk11

Cross-sections

< C:¥

x4

Boundary data I

RR Parameters

I HD Parameters

AD Parameters

ECOLab Param.
i

I ST Parameters

DA Parameters

I
I
I
- FF Parameters |
I
I

Ice Parameters

HD Results |

RR. Results |

fb bbb EEEEBEEE

Click “Edit” for network.

Modkls ot | Diowalution | Pesuta | Seart |
Tnpst Flles
Hanscrk f’.‘-'lIF'J ENT_Trara 2000 _Ssledl Moo s laresd.] 1 12 ‘ [ >
Crosr—sechon F.'-*ND.LH Tranee 20T _Hielad B Blialaona 11 iI .
Boundery dxln, | [CWMIKET] Tranee 7W00_Biala¥ Pesiad Dislandl 1 o Eh
P Faafetors [COMINDT] Tranee 2W00 Hieta¥ Bsiod Blisla FIFTT =) _E
[ | HO Farameters  [CWMIXET] Tranee 2W00_Huls¥ BaidDialated1] o Eht
| Al Peameten | =) _E
- ECoLsh Param [ = Eh
" ;
S 5T Parametern [ =) _E
FF Poamaiors [ Ll oEm
DA Pramehers | o A
ke Parameie [ __| Tt
HE Rewits [ =]
PR Nessuies [ 5 |
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After network editor appears,
select

View -> Tabular View

In Tabular View,
select
Runoff/groundwater links

-> Rainfall-runoff links

Open “/003_XLS/RRIink_Biala.xls”

Copy line 2&3

[ Bialka |
| Bials |

oo L paen | U | D
|
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In Tabular view of network editor,
Place cursor on any column in line 1.
Press “TAB” key in your key board.

Then, you can insert new line “2”.
Prepare line “1” & “2”.
Note: If number of link is more,

please add more line according to

the number of links.

Highlight NAME to DS chainage

column,

Then, paste the copied from .xls file.

' Branch us. LS.
. Name e Chainage | Chainage

Now, RR-HD link are set.

o

Eiala 2254 BI M 0 32621
Eiala EIEET BLM 32521 32621
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Save the .nwk11 file and close it.

T e e Tl

e
] i | 8, [T et | e | AN S ) SR SOREE AR -

Select tab “Simulation”.
Set Time step type as
“Fixed time step”
Set Time step and unit as
“5” & “ Min”
Set Simulation period
Start : 2000/08/01
End: 2006/01/01
Set RR time step multiplier
“144”
Note: Time step of RR is 12hours.
then, 144 = 12 hours x 60min/5min

—Simulation Period

Models | Iput | Simulation | Results | Start |

Time step type Time step  Unit

| Fixed time step LI 5 | Min.

|

e ] G o
Period: 2000,/080 |2006./01/01 > ult

Type of condition Hotztart filename

ST time step multiplier I‘I RFR. time step multiplier |144
~Thitial Conditions
Add o Hotstart

file Date and Time:

HD:  [Hotstart |=| |Biala¥HDint_tempres1l| . | [ € [2000,/01,/01 220040
AD:  [Parameter File = | ¢ [1980,/07/07 120000
SilE Parameter File = —| I ¢ [i980/a7a1 120000
RE:  [Parameter File =l _| T ¢ [i9e0./01/01 120000

Set Initial Conditions as follows.
For Type of Condition

“Hotstart”
For Hotstart Filename
“/001_Biala/Biala/INT/HDint_Biala.r
es11”
For Hotstart Date and Time
“2000/01/01 23:00:00”

- Sermilahum Pared -

Tormm wiegs ri Times 8885 Uit

[Foeitmsm =] F —
Simuidstion Start Simeadation [nd

Fraral fEmnn e [ i

!
| Modelz | kot Simailitin | Resit | Siart |
i
|

m&m]

ST ime viep muhicher [T M time wiwo puktiplier s

Torn Hatstart filensma b [[ iy e
Totatar [ TRO Betasealll | ] [ € EOO0A AN cam

A i Pl

=3

T [ase B

- R e

|
I3 |
|
= |

BR [Fatameter Fike

=T R T
_F I [ An s
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Select tab “Results”.
Set Results filename etc. as
follows.
For HD
Filename:
“001_Biala/Biala/ResultHD/HD _
Biala.res11”
Storing Frequency and Unit
“288” and “time step”
For RR
Filename:
“001_Biala/Biala/ResultRR/RR _

Biala.res11”

Storing Frequency and Unit

“2” and “time step”

Save .sim11 file.

Select tab “Start”.

Click “Start “ button.

Then, simulation will start.
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On the bottom of simulation editor,

you can check the progress of the

simulation.

When “100%” appears, the

simulation is completed.

T L ———y =
e e | & WSS =i SRR

There are results files in ResultHD
and ResultRR folders.

Open result of HD with MIKE View.
Enjoy your first HD result.

= — = T e T e |
W AN f e SNSSTERE A -

End of Exercise
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