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Fig 1. Digital terrain mode! - Grid (xy).

Body fitted co-ordinates (BFC) are used in grid generation. The above plot displays the resolution Body fitted co-ordinates (BFC) are used in grid generation. The above plot displays the resolution
at ground level at ground level.

X y z total
Grid spacing, min - max (m) 298-3752 298-4146 Variable

z total

Yy
Grid spacing (m) 75.0 Variable -
Number-of célls 222 20 861360 Mumber of cells 21 236 20 995920

Table 1. Grid data Table 1. Grid data.




VERTICAL REFINEMENT

Refined by default.

Similar in both refinement schemes.

2D Field 3D Model Extension
4 » 3D Modek: Grid (z)

il

Fig 1. Digital terrain model - Grid (z).

The grid extends 800.0 (m) above the point in the terrain with the highest elevation. The grid is
refined towards the ground. The left and right columns display a schematic view of the distribution
at the position with maximum and minimum elevation respectively. The nodes, where results from
the simulations are available, are situated in the cell centers indicated by dots.

. 1 2 3 4 [ 7 8 9 10
z-dist. max (m) 36 126 251 410 603 831 1093 1389 1721 2086
z-dist. min (m) 4.0 140 278 455 669 922 1213 1543 1910 2316

Table 1. Distribution of the first 10 nodes in z-direction, relative to the ground, at the position
with maximum and minimum elevation.

2D Field 3D Model Extension
4 » 2D Model: Grid (z)

Fig 1. Digital terrain model - Grid (z).

The grid extends 798.2 (m) above the point in the terrain with the highest elevation. The grid is
refined towards the ground. The left and right columns display a schematic view of the distribution
at the position with maximum and minimum elevation respectively. The nodes, where results from
the simulations are available, are situated in the cell centers indicated by dots.

. 1 2 3 4 5 6 T 8 9 10
.max(m) 36 126 251 410 603 831 10 138.9 1721 2086
z-dist. min (m) 4.0 141 279 456 671 924 1216 1546 1914 2321

Table 1. Distribution of the first 10 nodes in z-direction, relative to the ground, at the position
with maximum and minimum elevation.




« Minimum Open Area / Maximu
« To avoid unphysical speedups due to channeling effec
upper boundary layer.

« Smooth cell size distribution
« Too large differences might decrease accuracy and convergen

« Decreases on cell size with height might cause convergence
troubles.

 First cell height
« At least 2x the height of the maximum roughness element.
« Width to height ratio should be at most 30:]1



VERTICAL REFINEMENT

Easy to balance in even ferrain

2D Field 3D Model Extension
-« bk 2D Model: Open area
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Fig 1. Digital terrain model - Open area.

The open area between the ground and upper boundary is calculated as the model is traversed in
west-east and south-north direction. The maximum area is displayed as black rectangles while a
red profile displays the ground level of the minimum area. The upper plot is for the traverse in
west-east direction and the lower plot for the traverse in south-north direction. If the fraction
between the minimum and maximum open area becomes too small, blocking effects might lead
to unphysical speed-ups.

Open area, west-east traverse 10917063 11159296 0.9783
Open area, south-north traverse 9724001 9904222 0.9815
Table 1. Open area data

20 cells in z-direction
Height above terrain: 600 m
Height distribution factor: 0.15

6 cells in the first 100 meters
Open Area Ratio

Smooth distribution

First cell size

2D Field 2D Model
« » 3D Model: Grid (z)

Fig 1. Digital terrain model - Grd (z).

The grid extends 600.0 (m) above the point in the terrain with the highest elevation. The grid is
refined towards the ground. The left and right columns display a schematic view of the distribution
at the position with maximum and minimum elevation respectively. The nodes, where results from
the simulations are available, are situated in the cell centers indicated by dots.

1 2 5 4 5 [ T 8 9 10

z-dist. max (m) 3.9 129 242 379 53
z-dist. min (m) 4.5 148 278 61

Table 1. Distribution of the first 10 node
with maximum and minimurm elevation.

8 722 929 1159 1412 1689
8 828 1065 1329 1620 1937
rection, relative to the ground, at the position




UNEVEN TERRAIN s brs

Balance is harder to achieve fsiciel e

2D Field 3D Model Extension
 » 3D Model: Grid (z)

2D Field 3D Model  Extension
-4 » 2D Model: Open area

Fig 1. Digital terrain model - Open area.

The open area between the ground and upper boundary is calculated as the madel is traversed in
west-east and south-north direction. The maximum area is displayed as black rectangles while a
red profile displays the ground level of the minimum area. The upper plot is for the traverse in
west-east direction and the lower plot for the traverse in south-north direction. If the fraction
between the minimum and maximum open area becomes too small, blocking effects might lead
to unphysical speed-ups.

Fig 1. Digital terrain model - Gnid (z).

The grid extends 600.0 (m) above the point in the terrain with the highest elevation. The grid is
refined towards the ground. The left and right columns display a schematic view of the distribution
at the position with maximum and minimum elevation respectively. The nodes, where results from
the simulations are available, are situated in the cell centers indicated by dots.

Min (m?) Max (m?) Min/Max

Open area, west-east traverse 17954158 19107936 0.9396
Open area, south-north traverse 6862635
Table 1. Open area dafa

. 1 2 : 7 8 9 10
z-dist. max (m) 39 129 242 3 3. 722 929 1159 1412 1689
z-dist. min (m) 164 543 R 5 3036 3905 4871 5936 7099

20 cells in z-direction Tablo 1. Distbution of he ot 0 rodas n 2-draction, laie o fhe ground.a e posion
Height above terrain: 600 m —
Height distribution factor: 0.15




UNEVEN TERRAIN

Default settings are not enough

Fig 1. Digital terrain model - Open arsa.

The open area between the ground and upper boundary is calculated as the mode! is traversed in
west-east and south-north direction. The maximum area is displayed as black rectangles whike a
red profile displays the ground level of the minimum aréa. The upper piot & for the traverse in
west-cast direction and the lower plot for the traverse in south-north direction. If the fracton
between the mnimum and maximum open area becomes too smal, blocking effects might lead to
unphysical speed-ups,

Min (m?) Max (m?)
Open area, west-eas! lraverse 32721906 32932244
Open area, south-north traverse 31175622
Tabie 1. Open area dais

20 cells in z-direction
Height above terrain: 6228 m
Height distribution factor: 0.1

Open Area Ratio
Smooth distribution
First cell size

2D Field 3D Model Extension
4 = 2D Model: Grid (z)

Fig 1. Digital terrain mode! - Grid (z).

The grid extends 6228.0 (m) above the point in the terrain with the highest elevation. The grid is
refined towards the ground. The left and right columns display a schematic view of the distribution
at the position with maximum and minimum elevation respectively. The nodes, where results from
the simulations are available, are situated in the cell centers indicated by dots.

g 1 2 3 4 5 6 7 8 9 10
z-dist. max (m) 283 983 1952 3189 4693 6466 8508 1081.7 13395 1624.0

z-dist. min (m) 30.6 1065 211 700.0 921.0 1171.0 1450.0 17581
Table 1. Distribution of the first 10 no on, relative to the ground, at the position

with maximum and minimum elevation.




REFINEMENT FILE: SIMPLE REFINEMENT.BWS

More flexibility and control
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REFINEMENT FILE

Interval: How is the grid refined?

i-logiceal )( i distributicn
13.0653

0.07a5

i-logical »/ j pointa distributig

24
173 1
24

k-logical 2{ line_k pointa distribution Zz_upper
1 19 0.0100 £190.0

i-logical ine i points distribution

13.0653 Distribution factor = First cell size / Last cell size

Interval Number

number of points  ~ . ]/] 3.0653 =0.0765

k-logical line k points distribution Z_upper

Upper limit ofthe interval

1 13 0.0100 8190.0




REFINEMENT FILE

Junctions: Where is the grid refined?
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REFINEMENT FILE
Subdividing K-logical

_k points distribution z_upper
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TWO INTERVALS ON K-LOGIC Gpenaeatato

Fig 1. Digital terrain mode! - Open area. Fig 1. Digital temain mode! - Grid (2).

oo e beten e gt nd ey cottod s o oot [ e s s 51605 )b g e e i he ighst . The i
red profile displays the ground level of the minimum area. The upper plot is for the traverse i ret.ﬁtr;ed tcrf\rtards tq: ground. The l:ﬂ and right clcrlmtnns display a schematic view of the d
west-east direction and the lower plot for the traverse in south-north direction. If the fraction tah e pcrlmt_lcrn_.uﬂ ma)_(‘m:;ijm an __'.Tm'tm{;".“ fheva Ilclm ret indicated by dots ’
between the minimum and maximum open area becomes too small, blocking effects might lead & simulations are avaiable, are situated in the cell centers indicated by dots.

to unphysical speed-ups.

. 1 2 3 ; 10

z-dist. max (m) 1.0 42 9. : 33 540 708 899 1461
32560036 0.9936 z-dist. min (m) 1.0 42 9. 3 540 708 899 150.0
Distributi
with maximum and minimum elevation.

Min (m® Max (m® Min/Max

Open area, west-east traverse 32350630
outh-north trave 29498650 31015688 0.9511 Table 1.

line_k pointa distribution =Z_upper
8 0.100 1o00.40
11 0.100 §190.0

17.3 27.3 39.5
9 11 13.4




THREE INTERVALS 10 cels below s
ON K-LOGIC

Fig 1. Digital terrain model - Open area. Fig 1. Digital terrain model - Grid (z).
The open area between the ground and upper boundary is calculated as the model is traversed in
west-east and south-north direction. The maximum area is displayed as black rectangles while a
red profile displays the ground level of the minimum area. The upper plot is for the traverse in
west-east direction and the lower plot for the traverse in south-north direction. If the fraction
between the minimum and maximum open area becomes too small, blocking effects might lead
to unphysical speed-ups.

at the position with maximum and minimum elevation respectively. The nod
the simulations are available, are situated in the cell centers indicated by dots.

} i B 4 6
Min (m?) Max () Min/Max zdist max(m) 11 49 115 211 336 490 674 886 1097 143

Open area, west-east traverse 3 3 32560036 0.9936 zdist. min(m) 11 43 115 211 49.0 674 886 1097 1
29498650 31015688 09511 Table 1. Distribution of the 10 nodes irection, relative to the ground, at the p

with maximum and minimum elevatio

points distribution
0.100
0.100
0.100

z-dist. min (m) . . 11.5 21.1 . 49 67.4 88.6 109.7 143.8

Cell Size ’ 7.8 11.4 . 17.2 19.6 22.8 19.4 48.8




THREE INTERVALS 10 celsbelow s

O N K‘ I_O G | C First cell size

Fig1.  Digital terrain model - Open area.
9 ‘gl femain moge! - Lpen area Fig1.  Digital terrain model - Grid (z).

The open area between the ground and upper boundary is calculated as the model is traversed in ) ~ - o S N ) -
west-east and south-north direction. The maximum area is displayed as black rectangles while a The grid extends §188.5 (m) above the paint in the terrain with the highest elevation. The grid is

red profile lays the ground level of the minimum area. The upper plot is for the traverse
west-east direction and the lower plot for the traverse in south-north direction. If the fraction
between the minimum and maximum open area becomes too small, blocking effects might lead
to unphysical speed-ups.

at the position with maximum and minimum elevation respectively. The nod
the simulations are available, are situated in the cell centers indicated by dots.

1 5 6 7 8 9 10
91.7 1179 1655

. Minm) Max(m)  MivMax ‘zdist max(m) 42 131 232 345 470 607 756 917 117.8 1655
; 917 117.9 165

ast traverse 32350630 32560036 0.9936 z-dist. min (m) 4.2 470 607 756
29495650 31015688 9511 Table 1. Distribution of the in z-direction, relative fo the ground, at the position

Table 1. Open area data with maximum and minimum elevafion.

k-logical line k¥ points distribution = _upper
] 100.0

0.100 8180.0

z-dist. min (m) 4.2 60.7 75.6 91.7 117.9 165.5
Cell Size 8.4 11.8 13.2 14.2 15.6 16.6 35.8 59.4




the first cell on eac

* Increasing z-upper enlargens all cells in an
interval. /

« We can add as many intervals as neede






