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1 INTRODUCTION

1.1  Background

This training example relates to the fixed link across the Sound
(Dresund) between Denmark and Sweden.

Figure 1.1 The Sound (@resund), Denmark

In 1994 the construction of a fixed link between Copenhagen
(Denmark) and Malmé (Sweden) as a combined tunnel, bridge and
reclamation project commenced. Severe environmental constraints
were enforced to ensure that the environment of the Baltic Sea remains
unaffected by the link. These constraints implied that the blocking of
the uncompensated design of the link should be down to 0.5 %, and
similarly, maximum spillage and dredging volumes had been enforced.
To meet the environmental constraints and to monitor the construction
work, a major monitoring programme was set up. The monitoring
programme included more than 40 hydrographic stations collecting
water level, salinity, temperature and current data. In addition,
intensive field campaigns were conducted to supplement the fixed
stations with ship-based ADCP measurements and CTD profiles. The
baseline-monitoring programme was launched in 1992 and continued
into this century.

By virtue of the natural hydrographic variability in Oresund, the
blocking of the link can only be assessed by means of a numerical
model. Furthermore, the hydrography of @resund calls for a three-
dimensional model. Hence, DHI's three-dimensional model, MIKE 3,
was set up for the entire Qresund in a nested mode with a horizontal
resolution ranging from 100 m in the vicinity of the link to 900 m in
the remote parts of Qresund, and with a vertical resolution of 1 m.
MIKE 3 was subsequently calibrated and validated based upon the
intensive field campaign periods.

Step-by-step training guide
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Amongst the comprehensive data sets from the monitoring
programme, which form a unique basis for modelling, a three-month
period was selected as "design period" such that it reflected the natural
variability of @Oresund. The design period was used in the detailed
planning and optimisation of the link, and to define the compensation
dredging volumes, which were required to reach a so-called zero-
solution.

1.2  Objective of Training Example

The objective of this training example is to set up a simplified
MIKE 21 Flow Model for @Oresund from scratch and to calibrate the
model to a satisfactory level.

The exercise has been made as realistic as possible, although some
short cuts have been made with respect to the data input. This mainly
relates to quality assurance and pre-processing of raw data to bring it
into a format readily accepted by the MIKE Zero software. Depending
on the amount and quality of the data sets this can be a tedious, time
consuming but indispensable process. For this example the "raw" data
has been provided as standard ASCII text files. The data for this
exercise can be found on the DHI Software CD_ROM in the directory:

\MIKEZero\Example\MIKE 21\FlowModel\HD\Sound.

1.3  Tasks to be Completed to Form a Complete Hydrodynamic Set-up

Bathymetry set-up
e Set-up of Bathymetry by importing geographical data with
soundings based on a survey or digitised from nautical chart

Creation of Boundary conditions
e Set-up water levels at the boundaries
e Set-up of Wind condition

For the model verification of the hydrodynamic model we need
simultaneous measurements of water levels and current speed inside
the model area.

Creation of verification data
e Create data set with current speed and direction
e Create data set with water levels

2
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2 CREATING THE BATHYMETRY
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Figure 2.1 Chart covering the area of interest

Step-by-step training guide
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Based on the sea chart we define our working area in the Bathymetry
Editor

Define Working Area ﬂll

UTH: [LITH 7| Mumber: [33 ok |
r Pozition
Cancel |

rLongitude———— |~ Latitude

ID Deqrees ID Dearees

IU Minutes IU Minutes

ID Seconds IU Seconds
—Eastihng————— [~ Morthing

|2SDDDD Meters |E1 20000 Meters

Size
Width————— ~Height

I‘I2DDDD Meters I‘I 20000 Meters

Figure 2.2 Defining the Working Area

Define the Working Area (UTM Zone 33) with origin at Easting
290000 and Northing 6120000 and with a width of 120000 m and a
height of 120000 m. (See Figure 2.2) The resulting Working Area is
show in Figure 2.4.

Import digitised shoreline data (land.xyz) and digitised water data
(water.xyz) from ASCII files (see example in Figure 2.5). Remember
to convert from geographical co-ordinates (WorkArea — Background
Management — Import). See Figure 2.6.

RI= Y
File Edit Format Wiew Help
12.16805 56.17699 -20.00 ﬁl
12.16665 56.17715 -20.00
12.16609 56.17762 -20.00
12.16637 56.17808 -20.00
12.16749 56.17871 -20.00
12.16972 56.18011 -20.00
12.17084 56.18027 -20.00
1217168 56.18011 -20.00
1217140 56.17933 -20.00
12.17196 56.17855 -20.00
12.17364 56.17824 -20.00
1217420 56.17793 -20.00 LI

Figure 2.3  ASCII file describing the depth at specified geographical locations
(Longitude, Latitude and Depth)
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22 MIKE Zero - [Bat1.batsF - Modified]

‘Eile Edit Wiew ‘Work frea  Window Help

=101x]
== ]

Dl » = s2r|laasz ||y ez v

.amz\

240000

Bat1.batsf

|»

6220000

220000

G210000

200000

6120000 —

6150000

170000

G160000

6150000

6140000

6130000

6120000

1

Ready

Figure 2.4 Working Area

Background Management

Background Images

x|

C:ADTrainingtland.=pz 0 points 0 contours
C:4 04 T raining'map. gif

0 contours

- Impart.... |

Figure 2.5  Background Management

Step-by-step training guide
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open 2

Look jn: I =) Training j - EF -

3 land.xyz
3 msl.xyz

3 waker.xyz

File harne: |water. 2 Open I
Files of type:  [MIKE 21 %Z Files 2] =l Eancel |
Corwvert from: — |[REIgara =t = e Zohe: |3EI

Figure 2.6  Import digitised Shoreline and Water Depth from ASCI| files

E= MIKE 2ero - [Bat1.batsF - Modified] i ] |
‘ File Edit Wiew ‘Work Area Window Help - Iﬁllﬂ

o@@ e de2aaaz@rezrvensn
Bat1.batsf

6240000

G220000
220000

210000

200000

100000

120000

170000

BAG0000

150000 -

G140000

120000 T g=k

6120000 ~———

340000 360000

X

Ready |>< = 373269.5652 v = 6192626087

Figure 2.7 Working Area after import of land and water data

Next define the Bathymetry (WorkArea — Bathymetry Management
— New)
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Bathymetry Management

Bathymetry list:

A, 1. (101
Edit...

Delete
Ezpart...
Interpolate. ..

oK

Eler ?é

Cancel

Figure 2.8  Bathymetry Management

Specify the Bathymetry as follows:

e Grid spacing 900 m

e Origin in 337100 m East and 6122900 m North
e Orientation 327 degrees.

e QGrid size 72 in x-direction and 94 in y-direction.

x

Define Bathymetry Area

i —

— Lanagitude — Latitude: Cancel |
lm Deqrees lm Degrees — Morth ta v Orientation —
ID— Minutes ID— Minutes 327 Degrees
IU— Seconds IU— Seconds Ve

—Eastng——— Maothing———— |1D— M eters
lm heters lm Meters

¥ Display Border
[ Dizplay Grid Points

—Gnd Spacing————— ~ Grid Dimensions

[ ISDD ® points:|?2
D ISDD N points:l94

Figure 2.9  Defining the bathymetry
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22 MIKE Zero - Bat1.batsf =10l x|

File Edit View ‘Work Area ‘Window Help

Dsd rmagew qae?|H|382vvenwn

FiBat1.batsf - Modified O] x|

6240000

323000:::—5

6220000—5

gz10000

200000 — -

£180000

6150000 —

170000 —

£160000 -

150000 — =

6140000—5

6130000 — £

3120000:----:---------:---------:---------i---------.---------. e AR

200000 220000 340000 26000 220000 400000 420000

Ready |x=? w=7 o

Figure 2.10 Working Area with imported depth values and defined bathymetry (the
black rectangle)

The Working Area will now look like the one illustrated in Figure
2.10, where a bitmap actually has been included as a background
image (map.gif). The image can be used for manual digitising or
adjusting some areas using some of the tools on the menu bar.

Now import data from background (click on "Import from
Background" and drag mouse over points of interest, selected points
are now changing colour, finally click on "Import from Background"
once more). Now we are ready for interpolation of the xyz data to grid
points (WorkArea — Bathymetry Management — Interpolate). Save
the bathymetry specification file and load the generated dfs2 file into
the Grid Editor, for example.

8

DHI Water & Environment

MIKE 21 FLOW MODEL




=A==

~loix]
(B File Edit Wew Tools Data COverlay Window Help - |ﬁ'|1|
[oedsmeser||aaas a7 ErEe|s 2288wy r
Bathymetry i it & 44
53 10 10 10
a0 52 10 10 10
51 10 10 10
85 50 10 10 10
0 43 10 10 10
43 10 10| -2208519] 4.2
. 47 10| -2656955| -4.746592
45 2| 5125615 6
I R e 45 -2.813408 10| -3868714| -G6
44 3153915 -5703146| -8.098857
= 43 2979457 | -7 478476 10
- 42 10| -9695271| -7352844| 62
. : 41 -4 538632 10 & 4
£ g5 40 10[ 1016478 4016143 -3
= 39 10| -11.42876| -4566886| -58
== 38 4424804 | -9542293| -5428532| 66
o 37 4| 1006748 1115583 8.3
5 36 44763 1049484 1045732 79
oo JEET 35 4043002 -11.07666| 1017085 -3
o 34 -4 5067E1 40| 1024905 -3.0¢
35 - 1 S B Bathymetry [m] 33 -3530861 | -B057056| -6121383| -6
: Lo 32 7591537 0| 1482011 2
Bl BRR e Rn BET e 3: i 31 7 842461 40| -1.345408
o BN TEOUUUT R B TS :g: _3 30 6333814 | -4.525854 | -0.9247294
RER 29 -3.540928 10| -09068378| 0.9
FE B S R 1612 28 3850019 2216408 1483204 1B
133; ;g 27 4064311 | -2867050|  -1.532471 =
L §F S 2824 26 5A41414 |  -4.539784 10 1.2
o TR e 25 6523115 6| -asmza| 21
-40 - 36 24 7063792| 7207108 -5852548| 5.0
s TR oy :g: :ﬁ 23 7.379768| -B.162512 732969 67
Below -43 22 8426119 -7.818476| -7688585| -76:
o - Undefined Value 21 7574332| -FAB3007| -TEV4E4T| B0
0 10 20 30 40 50 60 70 20 7358933| 7252673 -TA91234| T
(Zrid spacing 900 meter) 10 -F O5Asas _FA1A°0 -F 977009 _ijill
01-01-2003 00:00:00, Time step: 0, Layer: 0 ll j 4
s ik-Projection |
Ready [Ready [Made [ 2

Figure 2.11  Grid Editor showing the interpolated bathymetry

Make some adjustment in order to obtain only two boundaries, namely
the northern and southern boundary. Close the eastern boundary by
assigning land at the southern part of the eastern boundary and fill up
the small lakes around in the bathymetry and inspect the land water
boundary carefully. Furthermore, inspect the bathymetry close to the
boundaries avoiding areas with deeper water just inside the
boundaries. Adjust the north boundary so it is open from 60 to 69
along line 93. Adjust the south boundary so it is open from 1 to 30
along line 0. Use land values to fill the areas close to the boundaries as
shown in Figure 2.11.

The Grid Plot control in Plot Composer can now be used to make a
plot of the bathymetry. Select File - New — Plot Composer. From
the menu bar select Plot — Insert New Plot Object. Select Grid Plot.
Right-click on the Plot Area, select properties and select the Master
file.

Step-by-step training guide
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Figure 2.12  Plot of the adjusted Bathymetry
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3 CREATING THE INPUT PARAMETERS

3.1  Generate Water Level Boundary Conditions

Measured water level recordings from four stations located near the
open model boundaries force the @resund model. Due to strong
currents and because the influence of the Coriolis effect is significant,
water level recordings at each end of the open boundary are required.

The objective of this example is based on measured recordings from
four stations to create two line series with water level variations. The
locations of the four stations are listed in Table 3.1.

Table 3.1 Measured water level data
Position
Station Data File Easting Northing
(m) (m)
WL1 WL1.txt 385929 6243197
WL2 WL2.txt 338957 6220549
WL3 WL3.txt 348310 6225949
WL4 WLA4 txt 362880 6137713

Step-by-step training guide
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90
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Figure 3.1 Map showing the individual stations (LH = Light House)

3.1.1 Importing measured water levels to time series file

Open the Time Series Editor. Select the ASCII template. Open the text
file WL1.txt. Change the time description to "Equidistant Calendar
Axis" and click OK. Then right-click on the generated data and select
properties change the type to "Water Level". Save the data in wll.dfs0.
Repeat these steps for the remaining 3 stations.

[P WL1.txt - Notepad =1ol=|
File Edit Format ¥iew Help

|Water level recordings from St 1 i’
time Elevation

1993-12-02 00:00:00 -0.33

1993-12-02 00:30:00 -0.362

1993-12-02 01:00:00 -0.3965

1993-12-02 01:30:00 -0.3929

1993-12-02 02:00:00 -0.4278

1993-12-02 02:30:00 -0.4378

1993-12-02 03:00:00 -0.4393

1993-12-02 03:30:00 -0.473

1993-12-02 04:00:00 -0.4984

1993-12-02 04:30:00 -0.4977 |

Figure 3.2 ASCII file with water level recordings from Station 1
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Time Series Editor: Import from ascii

r— Description

File: name:

Drelimiter: Tab A I_

™ Treat consecutive delimiters as one
[ Ignore delimiters in begining of line

IV Deliriter between time and first ikem

Drelete value: I e-030

IC:\D'\Dtraining\eHampIe\data\WL'l bt

Time description: ||SWaEE LNE = = Rt

Start Time:

Time Step:

IEIB-1 2-2003 20008:06

I [ [dapsz]

I Q000D [hour min:zec]
I [ [fraction of zec.]

[¥ Time Series Export A5CI Format

 Preview

" ater level recordings from St 1

time Elevation

19931202 00:00:00 0,33
139312402 00:30:00 -0.362
199312402 01:00:00 -0.3365
199312402 M:30:00 -0.2329
199312402 02:00:00 -0.4273
19931202 02:30:00 -0.4373

time Elevation
1993-12-02 00:00:00}-0.33
1993-12-02 00:30:00|-0.362
1993-12-02 01:00:00|-0.3965
1993-12-02 01:30:00|-0.3929
1993-12-02 02:00:00)-0.4275
1993-12-02 02:30:00|-0.4378

ak I Cancel

Figure 3.3

Time Series Editor Import Template

Step-by-step training guide
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File Properties

r— General Informat

Title:

ion

IWater level recordings from St 1

r—Agis [nformation
Ltz Type:
Start Time:

Time Step:

=

I E quidiztant Calendar &xis

|I32-‘I 2-1993 00:00:00

I 0 [dapz]
I 00:30:00 [haur:min:zec]
I 0.000 [fraction of zec.]

21

0K

Cancel

i

Help

Mo. of Timesteps: 577 Az Units: I vl
r— Item Infarmation
Hame Type Unit TS Ty
1 Elervation ||\ meter
1] | i
Inzert | Append | Delete | Item Eiltering... |
Figure 3.4 Time Series Properties

laix]
E2 Eile Edit Yiew Settings Tools ‘Window Help ==l
[Dsmjs=e(aew|acaazm|r=rear s

Water level recardings from St 1 fime Elevation [mﬂeﬂ

1 N * H . u] 02-12-1993 00:00:00 -0.33

e g Il Gy : 1 02-12-1993 00:30:00 -0.362

E | 2 02-12-19935 01:00:00 -0.3965

0.4 3 02-12-19935 01:30:00 -0.53929

E 4 02-12-18935 02:00:00 -0.4275

034 a3 02-12-1993 02:30:00 -0.4375

E G 02-12-18935 035:00:00 -0.4393

oz 3 7 02-12-19935 035:30:00 -0.473

E i 02-12-19935 04:00:00 -0.4954

.13 g 02-12-19935 04:30:00 -0.4977

] 10 02-12-19935 05:00:00 -0.4941

0.0 _: 11 02-12-1993 05:30:00 -0.4797

] 12 02-12-1993 06:00:00 -0.5139

04 _: 13 02-12-1993 06:30:00 -0.4961

] 14 02-12-1993 07:00:00 -0.4671

02 _: 15 02-12-1993 07:30:00 -0.4647

] 16 02-12-19935 05:00:00 -0.4612

e ] 17 02-12-1993 05:30:00 -0.4366

18 02-12-19935 09:00:00 -0.45592

e 19 02-12-1993 09:30:00 -0.4703

20 02-12-1995 10:00:00 -0.4757

e iyl 02-12-19935 10:30:00 -0.5052

22 02-12-1995 11:00:00 -0.5359

23 02-12-1995 11:30:00 -0.5265

0000 00:00 00:00 24 02-12-19935 12:00:00 05313 ¥

1993-12-02 12-07 12-12 LlJ (3

Ready |ID-12-1993 21:31:58 0471711 v
Figure 3.5  Time Series Editor with imported Water Levels from Station 1
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To make a plot of the water level time series, open the plot composer
select "plot" — "insert a new plot object" and select "Time Series
Plot" (see Figure 3.6). Right-click on the plot area and select
properties. Then find the actual time series file and change some of the
properties for the plot, if any (see Figure 3.8).

Insert Plot Object x|

r Ingert
' Single Plot Maimized

= Single Plat Sized: A I'IUU [mm]  h: |1DD [rmm]

" Multiple Plots Tiled: e |2 ry: |2

Metafile Plat -
Polar Plot _I
Profile Plat

Slice Pl

Track Fl w\-"isualization
‘Wind/Cunent Roge Plot
37 Pl -

Figure 3.6  Plot Composer inserted a new Plot Object as Time Series

If several time series files are to be plottet in the same plot, right-click
on the plot area and select new item (see Figure 3.7).

Time Series Plot Properties 1[
lkemz |><-Axis I Az I Eurvesl Text Annotationsl
 Item Definition
Iltem name| File name | Hem type Unit Glb min
1 |Elevati0n CADWtrainingt|Undefined  |undefined |-D.5?99000
«| | ]|

0K | Cancel | Apply | Help |

Figure 3.7  Plot Composer Time Series Plot Properties select new item

Figure 3.9 and Figure 3.10 show the measured water levels at the two
boundaries.

Step-by-step training guide 15
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Lock in: Ib data j = fj‘ A
hd01.dfs0 Etamps‘dfsﬂ
hdoz.dfs0 [Ewind.dfs0
hdg3. dfso
saltn, dfs0 iz, dfs0
salks. dfsl Ewl&df;ﬂ
tempn.dfs0 Ewlmdf;ﬂ
File name: |w|1.dst
Files of tape: INaw D ata Files [*.dfz0) ﬂ

Select ltem | Period Infa. | Item Info. | Constraints Infa. |

Title:
File Type:

fw/ater level recordings from St 1

|E quidistant Time Axis

Any temn Type|

2=

Cancel |
Ok |

Figure 3.8

Plot Composer properties select time series to plot

Water Level at Station 1 & 2 (m)

04

02

a0

02

04

08

408

-10
0000 0000
19931202 1203

Figure 3.9

1204 1245 1206 1207 1208

0000 00.00
1209 1210

0000 0000 0000 0000
1211 1292 1213 12-14

Combined Time Series at the North Boundary Station 1 and 2

Water Level at Station 3 & 4

04

02

a0

02

04

06

08

410
0000

00.00
19931202 1203

Figure 3.10

00.00 0000 0000 0000 0000
12-04 1205 1206 1207 1208

0000 0000
1209 1210

00.00 0000 00.00 0000
12z 1242 1213 12-14

Combined Time Series at the North Boundary Station 3 and 4
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3.1.2 Creating boundary conditions

Now you must define the boundary in a shape that correlates to the
bathymetry.

Determine the width of the two boundaries (use for instance Grid
Editor). Load Profile Series and select "Blank ...". Fill in the required
information:

North Boundary

e Start date 1993-12-02 00:00:00

Time step: 1800s

No. of time steps: 577

No. of grid points: 10 (60 — 69 line 93)
Grid Step: 900m

Load Station 1 (WL1.dfs0) and copy and paste the water levels to the
profile Series Editor at point 0. Next load Station 2 (WL2.dfs0) and
copy and paste the levels into point 9 (see Figure 3.12). Then select
tools and interpolate the profile series. Save the profile series as
WLN.dfs1 (see Figure 3.13).

— General [nformation -
oK
Title: IWater Lewel Morth Boundary [m]
Cancel |
r— &g Information Help |
Aziz Type: IEquidistant Calendar Axis j
Start Time: 12-12-2003 00:00:00 =i~
Time Step: [zec) I‘ISEID Murnber of Grid Paints: I‘ID
Ma. of Timesteps: IS?? Grid Step: [m) 900
r— Item Information
Hame Type Unit Min |
1 WL Morth Bnd\iater Level meter |0 o
| | i
Inzert | Append | Delete I Item Filtering... |

Figure 3.11  Profile Series Properties

Step-by-step training guide
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22 MIKE Zero - ProfileEdit1

Fie Edit Yiew Cptions Tooks

Window Help

=10l

[Deetma(aew|aae | =va|os |

[ profileEdit1 - Modified

Time Step: 02/12/03 00:00:00

—*— WL Morth Bd [meter]

14, 0.572632

[Select Mode

Figure 3.12  Copying WL1 and WL2 into Profile Series Editor

L=
IE File Edit Wiew Options Tools Window Help == x|
D=\ aeewaaa ||y =7ela s/
Tirne St{comy}/12/93 00:00:00 lime U f
0Py 1] 021 2083 00:00:00 -0.2825 -0.2757
1 021 2/83 00:30:00 -0.30189 -0.2933
2 021 2/83 01:00:00 -0.3230 -0.3125
3 021 2/83 01:30:00 -0.3380 -0.330
4 021 2/83 02:00:00 -0.3660 -0.3571
5 021 2/83 02:30:00 -0.3807 -0.3726
5] 021 2083 03:00:00 -0.3915 -0.3546
7 021 2/83 03:30:00 -0.4149 -0.4066
g 021 2/835 04:00:00 -0.4365 -0.42380
9 021 2/835 04:30:00 -0.4394 -0.4311
10 021 2083 05:00:00 -0.4383 -0.4304
11 021 2/83 05:30:00 -0.4340 -0.4274
12 021 2083 06:00:00 -0.4444 -0.4344
13 021 2083 06:30:00 -0.42380 -0.4183
14 021 2/83 07:00:00 -0.4051 -0.3963
15 021 2/83 07:30:00 -0.3959 -0.3861
16 021 2/83 05:00:00 -0.3879 -0.3775
17 021 2/83 05:30:00 -0.3545 -0.3770
18 021 2/83 09:00:00 -0.3981 -0.3893
19 021 2/83 09:30:00 -0.4033 -0.3937
20 02012033 10:00:00 -0.4043 -0.3947
i 02120835 10:30:00 -0.4287 -0.4174
22 02120835 11:00:00 -0.4545 -0.4425
23 02120835 11:30:00 -0.4634 -0.4544
24 02120835 12:00:00 -0.4751 -0.4670
iSI 0212083 12:30:00 -0.4850 -0.4774
4
Copy the selection and put it on the Clipboard |4.02, 0.0670663

Figure 3.13 Interpolated Water Level at the North boundary

Repeat the same steps with the southern boundary with the similar
information except the number of grid points and using the recorded
water levels at station 3 (WL3.dfs0) and 4 (WL4.dfs0) and save the
resulting file as WLS.dfs1.
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South Boundary

e Start date 1993-12-02 00:00:00
Time step: 1800s

No. of time steps: 577

No. of grid points: 30 (1 — 30 line 0)
Grid Step: 900m

3.2 Initial Surface Level

The initial surface level is calculated as a mean level between the
northern and the southern boundary at the beginning of the simulation.
Load the two boundary files and approximate a mean level at the start
of the simulation. We will use —0.38m.

3.3 Wind Conditions

Wind recordings from Kastrup Airport will form the wind condition as
time series constant in space. Load the time series editor and import
the ASCII file "WindKastrup.txt" as equidistant calendar axis. Save
the file in "WindKastrup.dfs0". Time series of the wind speed and
direction is shown in Figure 3.14, Figure 3.15 and Figure 3.16.

A more descriptive presentation of the wind can be given as a wind
speed diagram. Start the "Plot composer" insert a new plot object
select "Wind/Current Rose Plot" and then select properties and select
the newly created file "WindKastrup.dfsO0" and change properties to
your need. The result is shown in Figure 3.17.

1=
Eile m Format  Wiew Help

Wind data 3
Time Speed  Direction

Unit 100002 2000 0 100003 2401 0
1993-12-02 00:00:00 9.294 184.26

1993-12-02 00:30:00 10.066 186.689

1993-12-02 01:00:00 10.655 189.167

1993-12-02 01:30:00 11.22 191.531

1993-12-02 02:00:00 11.802 193.665

1993-12-02 02:30:00 11.202 193.254

1993-12-02 03:00:00 10.367 192.226

1993-12-02 03:30:00 9.659 189.522

1993-12-02 04:00:00 9.011 186.016 ;[

Figure 3.14  ASCII file with Wind speed and direction from Kastrup Airport
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Kastrup: Wind Direction [Degrees]

: Al

/‘R

0000 0000 0500 0000 0000 0000 0500 0000 0000
1963-12-02 12403 1204 1205 1208 1207 1208 12-08 12-10

0000 0000 0500 0000
1211 1212 1213 1214

Figure 3.15  ASCII file with Wind speed and direction from Kastrup Airport

Kastrup: Wind Speed [mis]

8
5
4
2
o

199312402 1203 1204 1205 12-08 1207 12-08 1209 12-10

00.00 0000 0000 0000
1211 1212 1213 12-14

Figure 3.16  ASCII file with Wind speed and direction from Kastrup Airport

Winet Sped [miy)

Figure 3.17 Wind Rose from Kastrup Airport

3.4 Density Variation at the Boundary

As the area of interest is dominated with outflow of fresh water from
the Baltic Sea and high saline water intruding from the Ocean
measurement of salinity and temperature has taken place at the
boundaries. Depth average values of these measurements are given as

20
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ASCII files named: SalinityNorthBnd.txt, SalinitySouthBnd.txt,
TemperaturNorthBnd.txt and TemperaturSouthBnd.txt. Examples are
shown in Figure 3.18. Import these ASCII files with the time series
editor and save the files with the same name but with extension dfs0.
Remember to change the time description to "equidistant calendar
axis". A plot of the measured data is shown in Figure 3.19and Figure
3.19.

[P TemperatureNorthBnd.txt - Notepad -0 x|
File Edit Farmat Wiew Help
Mean Temperature Morth Boundary [degree C] i’

Time Morth Bnd
Unit 100006 2800 0

1993-12-02 00:00:00 5.69176

1993-12-02 00:30:00 557791

1993-12-02 01:00:00 5.6602

1993-12-02 01:30:00 5.76629

1993-12-02 02:00:00 5.75775 x| A
i

File Edit Format ‘iew Help

Mean Salinity South Boundary [psu] i’

Time South Bnd
Unit 100024 6200 0

1993-12-02 00:00:00 6.46113

1993-12-02 00:30:00 6.47687

1993-12-02 01:00:00 6.48

1993-12-02 01:30:00 6.4718

1993-12-02 02:00:00 6.50007 hd| B

Figure 3.18 Measured average temperature at the North (A) and South (B)
boundary, respectively

Morif Bnd [deg Cf ——

South Bod feg ©] ——

Depth ged T (deg C)

70
(1]
80
55
50
45
40
35

00 0000 0000 0000 00:00 0000 0000 0000 0000 00:00 0000 0000 0000
1993-12-02 1203 1204 1205 12-06 1207 1208 1208 1210 1211 1212 1213 12-14

Figure 3.19 Measured average temperature at North and South boundary

Horth b [PSU] ——

South Bnd [PEY] =——
Depth averaged Salinity (psu)

ks

25

20

15

10

A

1693-12402 12403 1204 12405 1208 1207 12-08 12-09 1210 12-11 1212 12413 12-14

Figure 3.20 Measured average salinity at the North and South boundary
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4 MODEL SET-UP

4.1 Flow Model

We are now ready to set up the model using the above boundary
conditions and forcing. Initially we will use the default parameters and
not take into account the effect of the density variation at the
boundaries. The set-up consists of the following parameters:

Parameter Value

Module Hydrodynamics only

Bathymetry Bathy900

Simulation Period 1993-12-02 00:00 — 1993-12-14 00:00

Time step 300s

No. of Time steps 3456

Enable Flood and Dry Drying depth 0.2 Flooding depth 0.3

Initial surface level 0.38

North Boundary (60 — 69) along line 93

North Boundary Type 1 data: WLN.dfs1

South Boundary (1—30) along line 0

South Boundary Type 1 data: WLS.dfs1

Eddy Viscosity Smagorinsky formulation, velocity based.
Constant 0.5

Resistance Manning number. Coefficient 32

Result file HDO01.dfs2

In the following screen dumps of the individual input pages are shown
and a short explanation is provided.
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== MIKE Zero - [hd01.M21] _|al x|
File Edit Wiew Run MWindow Help =1 |
Ded|sEe|zerw||laae i 7o =z |
- of MIKE 21 Flow Model
o f Bacra (Module Selection
o Bathymety [~ Select Modul
- o Simulation Period ' Hydrodyramics only
- of Bounday
o Source and Sink " Hydradynarics and advection/dispersion
- of Mass Budget " Hpdrodynarics and water quality
- o Flood and Dry  Hudrodurari d cutionbicati
=+ # Hydrodynamic Parameters prnagnamics and eufrophicafion
# Iritial Surface Elevation " Hydrodynamics and heawy metals
j gng:gnd T " Hydrodynarics mud tramsport
o Eddy Viscosity ™ Hydrodynamics and ECO Lab
- f Resistance
- f ‘wave Radiation —AD Schem
- f “wind Conditions
- o Resulls Select scheme: QUICKEST 'I
Navigalion I 4| _’I
Total number of errors =0
LA A [ 1], validation
Ready \No Tracking 2
Figure 4.1 Flow Model: Module Selection
Specify Hydrodynamics only
B2 MIKE Zero - [hd01.M21] =10l x|
File Edt Yiew Run ‘Window Help _I_I- g EI

DEH s ER&e

EERE T

LI fe @ /‘|

o
B of

G o

MIKE 21 Flow Model
Basic Parameters

+ Module Selection
« Bathymetry

~ o Simulation Period
- o Boundary

- f Source and Sink
- of Mags Budget

- o Flood and Dry

Huydrodynamic Parameters

< of Iritial Surface Elevation
- o Boundary
- o Source and Sink

o Eddy Viscosity
+ Resistance

o Wave Radiation
« ‘wind Conditions

- f Results

Humber

~Typ

& Cald start
" Hot start

Number of aieas |1 j

[~ Additional information

Projection zone:

IUTM-33 b2

Apply Coriolis forcing: ¥
Landslides: u

Bathymetry

| | Qrigin | Encloging nreal

IC:\U\....\data\ElathyQUU.dst

Total number of errors =0

Ready

[l [+ L[y, vatidation

\Nu Tracking

Rl

Figure 4.2

Flow Model: Bathymetry

Specify the bathymetry Bathy900.dfs2. The projection zone will be

defined as UTM-33 automatically.
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B2 MIKE Zero - [hd01.M21] ol

E\Ie Edit Wiew Run Window Help _ 511'
DeH| =R (5 R \‘?HJQQ‘EEHE”JR o AN

+ MIKE 21 Flow Model
- of Module Selection
- of Bathymetry i~ Simulation

G lation Perio First: Last
Simulation Period
- f Boundary Time step range; I 0 I 3456
- o Source and Sink Time step interval: 300

- of Mass Budget
- of Flood and Dry

= o Hydiodynamic Parameters Simulation stait date: [027121393 00:00:00 =]~
o Iritial Suface Elevation
o Boundary Simulation end date:  |14-12-1933 00:00:00

o Source and Sink
o  Eddy Wiscosiy

Warm-up Period

- o Resitance First: Last:

- of Wave Radiation

- o Wind Canditions T S (=TER: I o I 0
- of Resuls

r~ Courant Number

Max Courant No: I 6.60633 Arear 1

Tatal number of errors = 0

[ A & e validation

Ready |No Tracking

N

Figure 4.3  Flow Model: Simulation period

Specify a time step, which will result in a Courant between 1 and 7.
Start with a time step of 300s. The time step range must be specified to
3456 time steps in order to simulate a total period of 12 days.

B2 MIKE Zero - [hd01.M21] =lolx

E\Ie Edit Wiew Run Window Help ;Iilll
el ee(sevlaaez|E|x -7e(c s |

s MIKE 21 Flow Model
e ‘Boundary

o Module Selection

« Bathymety r— Location Mumber
- of Gimulation Period " User specified . —
e o & Progiam detected MNumber of boundaries |2 j
- of Source and Sink

- of Mass Budget

- of Flood and Diy Firet point Last point

B o Hydradynamic Parameters 1 (60,93) (69,93)
o of Initial Surface Elevation 2 1,00 (30,0)
- of Boundary

- of Source and Sirk
of  Eddy Wiscosity
o Resistance
o Wave Radiation
+ ‘Wind Canditions

- of Fesuls

Mavigation

Total number of errors =0

[ AT*TrT, vatidation /

Ready |NU Tracking

Rl

Figure 4.4  Flow Model: Boundary

Select Program detected boundary conditions. If you have more than
two boundaries, you must inspect you bathymetry again.
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== MIKE Zero - [hd01.M21]

El\e Edit  Wiew Run ‘Window Help

(=]
=8|

Nwd see|agzv|aaaz@|x=re urs /|

- of MIKE 21 Flow Model

9 BacPaansi ‘Sowceandsik

- o Module Selection

o o Bathymetry

o Simulation Period Mumber of source sink -
pairs |0 =

o o Boundary j

Source and Sink

| Source

Sink

- of Mass Budget Type
o —— B | Point | Area |  Point

Area

- o Flood and Dry

[z o Hydrodynamic Parameters
# Iritial Surface Elevation
# Boundary
# Source and Sink
o Eddy Viscosity

- o Resistance

- o ‘Wave Radiation

- o ‘wind Conditions

o Resulls

Navigalion I d I

Total number of errors =0

[ A& e validation

Ready \No Tracking

Ml

Figure 4.5  Flow Model: Source and Sink

If you have any sources or sinks these have to be specified. Here in our

case we do not have any.

= MIKE 2ero - [hd01.M21]

Ei\e Edit wiew Run Window Help

=100 |
===

Dedsea(sew/aaaz @y -veora |

o of MIKE 21 Flow Model

- o Module Selection

wo o Bathymetry v Enable flooding and diving
- o Simulation Period

- o Boundary Diying depth: I 02
- of Source and Sink
o Mass Budget Flooding depth: I n3

Flaod and Dy

- o Hydrodynamic: Parameters
 Initial Surtace Elevation
w of Boundary

- o Source and Sink

- o Eddy Viscosity

- o Resistance

- of ‘Wave Radiation

< of wind Conditions

o of Results

Total number of errors = 0

Ready [rio Tracking

Ml

Figure 4.6  Flow Model: Flood and Dry

Specify Flooding and Drying depth. In our case, select the default

values.
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2 MIKE Zero - [hd01.M21]

E\Ie Edit Wiew Run Window Help

=lolx|
=& x|

Dwd|rme(sgev|aaer|E||x2#e|usrs .|

+ MIKE 21 Flow Model
B f Basic Parameters
- of Module Selection
- of Bathymetry
- o Simulation Period
- of Boundany
- of Gource and Sirk
- of Mass Budget
- of Flood and Dry
2 o Hydrodynaric Parameters
Bl itic] Suiface Elevation
o Boundary
o Source and Sink
o  Eddy Wiscosiy
- of Resistance
- of Wave Radiation
- o Wind Canditions
- of Resuls

| Given as: I Value |

File name |

1 |Constart value | -0.380000 |

Tatal number of errors = 0

[ A & e validation

Ready

|No Tracking

N

Figure 4.7 Flow Model: Initial Surface Level

After inspection of the boundary condition at the simulation start time
decide the initial surface level, or if the variation is large decide for an
initial surface level map. In this case we will use a constant level of

-0.38m, which is the average between our north and south boundary at
the start of the simulation.

= MIKE Zero - [hd01.M21] =10 x|
File Edit Wiew Run Window Help == ﬂ
el ee(sevlaaez|E|x -7e(c s |
o MIKE 21 Flow Model
e ‘Bondary
o Module Selection
o Bathym.elry . Boundary 1 @ (60 93] - (69 93)
- of  Gimulation Period AT el
- of Boundary ormulation el
Type 1 Data file: 00 Mdatatin otst
- of Source and Sink =
FAB type: 12
- of Mass Budget =
Mo titting
-+~ of Flood and o) Mo user defined flov direction
B o Hudiodynamic Parameters
- of Initial Surface Elevation Boundary 2 (1,0) - (30,00
.. Formulation: Lewvel
- of Source and Sirk Type 1 Data file: CO00. datatls dist
of  Eddy Wiscosity FAB type: 12
o Resistance Mo titing
o ‘Wave Radiation Mo user defined flov direction
+ ‘Wind Canditions
- of Fesuls
Mavigation
Total number of errors =0
T[4 TR TR, vatidation /
Ready |NU Tracking 2

Figure 4.8  Flow Model: Boundary
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Specify the type of boundary as a type 1 profile time series and select
wln.dfs1 at the northern and wls.dfs1 at the southern boundary.

B2 MIKE Zero - [hd01.M21] =10l
El\e Edit  Wiew Run ‘Window Help =181 x|

Ded|sEe|zevw||laaez |72 rz -
o MIKE 21 Flow blodel
o BascPaandes (Boundary

- of Module Selection

o o Bathymetry
- o Simulation Period

Boundary 1 : (6083 - (69,93)

o Boundam Formulation: Level
Type 1 Data fi ~ [ dstawin dist
- of Saource and Sink ¥pe & file: ¢ avwvin.as
- of Mass Budgst Constant
Sine Seties:

- o Flood and Dry

Type O data file:
[z o Hydrodynamic Parameters i

o Initial Surface Elevation Transter Data File:
+ Boundary Formulafion: Level
o Source and Sink Type 1 Data file: CA0L. Mdstatwls.dist
o Eddy Viscosity FAB type: 12
- o Resistance o titting
- o ‘Wave Radiation o user defined flow direction
- o ‘wind Conditions
o Resulls

Navigalion I

Total number of errors =0

[ A& e validation

Ready \No Tracking

Ml

Figure 4.9  Flow Model: Boundary Type

To select the boundary type, move the cursor to the type field and
click on this then select Type 1 Data file.

e 2|
Look in IDdata j = £F FB-
backup

wls.df 1

File name: Iw\n.dfﬂ

Files of ype:  [Prafie [~.fs1.%.at1] El

Select llem | Period Info. | ltem Infa. | Constraints Info. |

Title: |Inte|polaled water level narth baundamy [m]
File Type: [Equidistant Time Axis
tem

[Boundory

Cancel
0K

Figure 4.10  Flow Model: Boundary Select File

Next, locate the appropriate data file in the file box to the right.
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B2 MIKE Zero - [hd01.M21] ol

Ele Edit Yiew Run Window Help ==
D= =827 \‘?HJQ@.‘EE’IE”JR o |t B B x‘

s MIKE 21 Flow Model

« of Module Selection

- of Bathymetry Given as Walue File name

- of Simulation Period PFrecipitation: IEnnslant j I o I J

- o Boundary Included s net-precipitation -

- of Gource and Sirk

- of Mass Budget Evaporation: IEUnsIanl j I 1} I J

- of Flood and Dry

=+ o Hydiodynamic: Parameters Source Sink | Type Magnitude | Velocity |0ut|et I]ir.| 1

o Iritial Suface Elevation
o Boundary

o Source and Sink
o Eddy Wiscosiy
- of Resistance
- of Wave Radiation
- o Wind Canditions
- of Resuls

ot [ | L |

[ A & e validation

Ready |No Tracking

N

Figure 4.11  Flow Model: Source and Sink

The discharge magnitude and velocity for each source and sink is
given here. But, since we do not have any sources, leave it blank.

B2 MIKE Zero - [hd01.M21] =1of x|
= x|

E\Ie Edit Wiew Run Window Help

Ded|s=r(sgeelaaez|E]r-wve|crz ..

- of MIKE 21 Flow Model

ER (Fddy Viscosity
- o Module Selection

- of Bathmety

- of Simulation Periad Given as ISmagoHnsky Farmula ‘I
- of Boundary Type of Formulation IVe\oclly based 'I

- of Source and Sirk
of Mass Budget

o Flood and Dry |

Smagorinsky Constants |
0500000 |

B Hydodnaric: P. 1 |
o Initial Surface Elevation

- of Boundary

- of Source and Sink

- of ‘Wave Radiation
- of Wind Canditions
- of Resuls

MNavigation

Total number of errors = 0

Ready Mo Tracking

|

Figure 4.12  Flow Model: Eddy Viscosity

Change the default Eddy viscosity to Smagorinsky formulation with a
coefficient of 0.5.
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== MIKE Zero - [hd01.M21]

El\e Edit  Wiew Run ‘Window Help

(=]
=8|

Nwd see|agzv|aaaz@|x=re urs /|

o of MIKE 21 Flow Model
9 BacPaansi ‘Resistance
- o Module Selection
o Bathymetry

o Simulation Period Walues given as: IManmng number T

o o Boundary

« of Source and Sink

- of Mass Budget Format Value Filename

Pier res.

< of Flood and Dry 1 Constart 32.000000

=

[z o Hydrodynamic Parameters
# Iritial Surface Elevation
# Boundary
# Source and Sink
o Eddy Viscosity

R - citance

- o ‘Wave Radiation

- o ‘wind Conditions

o Resulls

Navigalion I d I I

Total number of errors =0

[ A& e validation

Ready \No Tracking

Ml

Figure 4.13  Flow Model: Bed Resistance

We will start the default Bed Resistance with a value given as a
Manning number at m" */s. Later on we will use this value for

calibration purposes.

== MIKE Zero - [hd01.M21]

Ei\e Edit Wiew Run ‘indow Help

=lol x|
~=181x|

Dol ree|sewacaz@|x =72 o /|

: o MIKE 21 Flow Model

+ Module Selection

o Bathymetry ~Wind
- o Simulation Period “wiind type: Constant in Space -
w o Boundary
- of Source and Sink Speed: 10

- of Mass Budgst

o Flood and Diy Direction: 270

- of H‘}Jdrodynamw Parameters D aba file: IE.\U\Tramlng\Data\data\WlndKaslrup dis0l
- of Initial Surface Elevation
< o Boundary Neutral pressure: m3

]

- of Source and Sink
o Eddy Viscosity

 Friction
+ Resistance

o ‘wave Radiation Friction type: Canstant ad
Wi I
Constant: 0.0026

Total number of errors =0

[A[AT R TFIT, vatidation /

Ready \Nu Tracking

Rl

Figure 4.14  Flow Model: Wind Conditions

To use the generated wind time series, we specify "Constant in Space"
and locate the time series WindKastrup.dfsO. Use the default value for

the friction.

30

DHI Water & Environment

MIKE 21 FLOW MODEL



===

B2 MIKE Zero - [hd01.M21] ol

M Edit Wiew Run Window Help ==
D= =827 \‘?HJQ@.‘EE’IE”JR o |t B B x‘

+ MIKE 21 Flow Model
- of Module Selection
- of Bathymetry Size of total output |42.6852 MB

- $ Simulation Period Mumbers of output areas |1—:| Size of HD output lm MEB
= Boundary
o of Source and Sink, | Area | J I K | Time I I Data File | |
- f Mass Budgst 1 1] 0701 0801 0-34566| | CU0 WHDWhd01 dfs2 i |
- of Flood and Dry
B o Hydrodynamic Parameters
o Iritial Suface Elevation
o Boundary
o Source and Sink
o  Eddy Wiscosiy
- of Resistance
- of Wave Radiation ™ Generate hot start
- o ‘Wind Canditions
Hot Start File ] Title |

- of | Fesults |
[y |

1

4 | 2

Tatal number of errors = 0

[ A & e validation

Ready |No Tracking

N

Figure 4.15  Flow Model: Result

Specify one output area and specify the resulting output file name. The
actual output size is calculated on beforehand. Make sure the required
disk space is available on the hard disk.

x

First Paint:  Last Paint.  Interval: Range:
J direction: |u |?1 |1 |u . |71
K. direction: |u |93 |1 |u - |93
Time: |u |3455 |51 |u - |3455

0k I Cancel |

Figure 4.16  Flow Model: Result Output Area

Reduce the output size to a reasonably amount by selecting an output
frequency of 1800s which is a reasonably output frequency for a tidal
simulation. As our time step is 300s then the specified output
frequency is 1800/300 = 6. Area-wise, select the full area.
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paveas 2l
Save in I@HD j - &5 Ea-
File: name: Save I
Save s type [Result fies(".dis2) 4| Cancel P
Z

Figure 4.17  Flow Model: Result Output File Name

Specify the file name HDO1.dfs2 for our first simulation.

Now we are ready to run the MIKE 21 Flow model.

After the simulation use the Plot Composer (or Grid Editor, Data
Viewer) to inspect and present the result. Two plots are shown below;
one with current towards North (Figure 4.18) and one with current

towards South (Figure 4.19).
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Figure 4.18 Current Speed and Water Level during current towards North
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Figure 4.19  Current Speed and Water Level during current towards South

4.2 Model Calibration

In order to calibrate the model we need some measurements inside the
model domain. Measurements of water level and current velocities are
available.

4.2.1 Measured water levels
Measurements of water level are given at station Drogden

(WaterLevelDrogden.txt) and Ndr. Roese (WaterLevelNdrRoese.txt)
import these ASCII files using the Time Series Editor, cf. Figure 4.20

and Figure 4.21.
Drrogden: Water Level [m]

04
0z
0o
02
04
06
08
-0

0000 0000 0000 0000 0000 00:00 0000
19931202 1204 1206 1208 1210 1292 1214

Figure 4.20 Drogden: Measured Water Level
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Mdr Roese: Water Level [m]

04

0z

00

02

04

06

08

-10
0000 0000 0000 000 0000 0000 0000
19631202 12-04 1206 1208 1210 12412 1214

Figure 4.21  Ndr. Roese Measured Water Level

4.2.2 Measured current velocity

To calibrate the current velocity, measured current is given at station
Ndr. Roese (CurrentNdrRose.txt) Import this file with the Time series
Editor. Plots of current velocity and current speed and direction are
shown in Figure 4.22, Figure 4.23 and Figure 4.24.

Furthermore, a Speed/Direction diagram of the measured current is
shown in Figure 4.25.

Curent Velocky East [mis] ———
Currant Vlocity Noeth [mis]
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1893-12-02 1204 1206 1208 12-10 12112 1214

Figure 4.22  Ndr. Roese Measured Current Velocity East and North Component

Ndr Roese: Current Speed [mis]
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Figure 4.23 Ndr. Roese Measured Current Speed
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Ndr Roese: Current Direction [Degrees]
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Figure 4.24  Ndr. Roese Measured Current Direction
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Figure 4.25 Ndr. Roese Current Rose
Step-by-step training guide 35

DHI Water & Environment



—=d==

Hydrodynamic Module

4.2.3 Model extraction

Now we are ready to extract water level and current speed from the
simulation at the points corresponding to Ndr. Roese: Point (43,33)
and Drogden Point (37,22). Start the "MikeZero Toolbox" then click
on the + sign in front of Extraction and select "Time Series from 2D
files". Figure 4.28 to Figure 4.34 show the corresponding dialog pages
for extracting the results.

New x|

=2 MIKE Zero =
----- BE Time Series

----- [ Profile Series

----- E Gnd Series

----- % Plat Composer

g Resul Viewer

..... A Bathymetries

----- 5 Animator

..... % ECO Lab

----- Data Viewer

% tesh Generator

----- LR MIKE Zero Toolbow
[+ MIKE 11
=- MIKE 21
----- 4 Flens Model
----- @ Flow Madel Fid hd|

Q. I Cancel Help |

INT=IF

Figure 4.26  Select MIKE Zero Toolbox

File Edit WYiew ‘Window Help

[Ded|s=e(a e

i
EIS E traction

20 Grid friom 30 files
30 Grid from 40 files
Prafileseries from 20 files
Frofileseries from 3D files

5 ais

5 Hydrology
& Statistics

S Time Series
& Transformation

-

-
f-
-
H-
H-

= | &2 = E|E] A

Mew E dit Delete Up Down Fun

Ready Mo Tracking 4

Figure 4.27  Select Time Series from 2D files
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Setup Mame x|

MIKE Zermo Data Extraction Tool

Thiz tool extractz point timeseries from timesenies of 20 spatial data.

Setup Mame:

¢ Back I Mest > I Cancel | Help

Figure 4.28 Name of the Time Series Extraction

Input Data ﬂ

Specify Input Data

On this page you select the 2D data you want to extract paint timesernies from. To select the
file pou either type the full path or you brovwze far the file,

Specify the [nput File Name:
C:ADATraininghD ataiHOhd0T, dis2

< Back | Mext > | Cancel | Help |

Figure 4.29  Specify the Hydrodynamic Result file

Subseries Specification x|

Specify Intepolation Method and Subseries

On this page you specify the temporal period for the extraction, i.e. the start and end time and
date.

Extraction Period

Start: IE 3: |1 993412402 00:00:00
End 576 - |1993f’1 2414 00:00:00

— Data Information

Start: |1883f1 2402 00:00:00 End. |1883/1 2/14 00:00:00
Interval I 1800 (5]

< Back I Mext » I Cancel | Help

Figure 4.30  Specify the Extraction Period
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select Items x|

Select [tems:
On thiz page pou select what items you want to extract.

™ H water depth ¥ Surface elevation
™ P s ¥ Welacity -dit
™ 0 Flux ¥ “elocity 7-dir
Direction I'I
¥ Speed
¥ Direction I Invert direction (ratate 180°)

< Back I Mext » I Cancel | Help

Figure 4.31  Specify the items to extract

Point Selection x|

Select Points
On thiz page you specify the points in the 20 matnix from where you want to extract
linegeties.

Mumber of paints |2 33
—— Data Information

B J »-Range: 1) - I?U
2 37 22 ‘¥-Fangs: 0 o IEEI

< Back I Mext > I Cancel | Help

Figure 4.32  Specify the extraction points

Output File Selection x|

Specify Output Data
On thiz page pou specify the name of the data file you are generating. You can also give a
data title and dezcription of each item in the data file.

Specify Mame and Title for the Output Data File:

MName:

Title: extraction from hd01

< Back I Mext » I Cancel | Help

Figure 4.33  Specify the Time Series Output file
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oeatus x|

Setup Status
I you want ta review or change any settings, click Back. If vou are satisfied with the settings
click Finizh ta zave the setup.

Namne: IExtlacllon frorn HD -result
Log/pts-file location. |E W04 TrainingDatatHD
Setup:
Ihput Data -
C:AOAT raininghD ata\HO Whd01 . dfz2

Subseries Selection
First timestep: 1)
Last timestep: 576

Selected Items: LI

i Freciite

¢ Back | Finich | Cancel | Help |

Figure 4.34  Click Execute to extract the selected data

4.2.4 Compare model results and measured values

Compare the extracted values with measured values. Use the Plot
Composer to plot the simulated and measured water level and current.
The comparison is shown in Figure 4.35 for water level at Drogden
and for Water Level at Ndr. Roese on Figure 4.36. Current comparison
for Ndr. Roese is shown in Figure 4.37.

PIT 0022 00): Sertace Ebvtion || ——
Decgden: Winter Level [m] Im) ——

00:00 oaon [r2e] 00:00 00:00 2] o0 0000 L] 0000 oaod (2] o000
18631202 1203 1208 1208 1208 1207 1208 1208 12410 1211 1212 12413 1214

Figure 4.35 Water Level comparison at Drogden
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Hed Rosse: Waler Lovel ] Imj =
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19931202 1203 1204 1205 1208 1207 1208 1208 12-10 1211 1212 12413 1214

Figure 4.36  Water Level comparison at Ndr. Roese
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Ei43 00,3360 Vel ¥ dir_[mis] ———
Cusrent Volocity North  [mes] =———
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Figure 4.37  Comparison of Current Velocity North at Ndr. Roese. Simulated with a
Manning number of 32 m"%s.

The comparison between measured and calculated water level shows a
reasonable agreement. But the current velocity shows that the
calculated speed is too low. To adjust this we make a new calibration
with a new Manning number of 44 m'?/s to decrease resistance to the
flow. Load the former simulation specification HD01.M21 and change
the Manning number to 44 m"¥s. Change the output file name to
HDO02.dfs2. Save the specification as HD02.M21 and run the
simulation with the new specification.

2= nmodel “hdoz.M21" |

Computational status: Time step 2247 of 3456
Computational speed: 221914 points/sec
E ztimated time: l=ft; 15 seconds

Figure 4.38  Status window for execution of HD model

Extract the new time series similar to the former one and make a new
plot of the comparison. The result is shown in Figure 4.39.

Pid3.00,33.00): Vel ¥ di. |ms] =——
Curment Velooly Horth  [ms] =———

o5

00

05

1.0

a5
19931202 1203 1204 1245 1206 1207 1208 1209 1210 1211 1292 1213 12-14

Figure 4.39 Comparison of Current Velocity North at Ndr. Roese with a Manning
number of 44 m"%/s.
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The calculated current speed is closer to the measured, but still we
need a little more calibration. Including the density variation at the
boundary will also improve the calibration. Try to make the calibration
by increasing the Manning number and reducing the Eddy coefficient.
For each calibration only change a single parameter and track the
changes in a log.

A major improvement in the calibration process could be obtained by
using variable wind friction.
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