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RayMan Pro - A Tool for Applied Climatology

(urban climatology, human-biometeorology, tourism climatology, ...)
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Input: Obstacles (Buildings/Trees)
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Input: Obstacles (Buildings/Trees)

RayMan 1.3 - Edit building - Gebaude bearbeiten

—Building =
R w w o Input coordinates
w-zoard. () 30.50 30.25 19.75 - - -
, buildings/solid surfaces
z-zoord. () 10.00 10.00 10.00 X 1 #2
bottom corner  #1 #2 #3 #
w-coord. (m)  |18.50 30.50 30,25 19.75
y-coord. (m)  [21.00 21.00 16.25 15.75
z-coord. () J0.00 0.00 0.00 0.00
Albedo 0.00 Emission coeff. ID.DD ak | Abbrachen |

71

RayMan 1.3 - Edit deciduous tree - Laubbaum bearbeiten =] [E3 V t t' -
~Deciduous treg—————— eg e a I O n u

#-coord. (m)
y-coord. ()
Tree height b (m)  [10.00
Crown radius r (m) [4.00

h Differentiation between deciduous and
coniferous trees

o

Trunc length | (m) [4.00 H(—iK
Trune diam. d {my 040 RayMan 1.3 - Edit coniferous tree - Madelbaum bearbeiten =] E3
Albeda 30.25 —Coniferous tree—————————————— —y
. — r
Emission coeff. 16.25 oK A —— ¥-coord. ()
y-coord. (m) h
Tree height b (m)  (10.00
Crown radius r (m) [1.50 $ 1
Trune length | (m) [4.00 *&K
Trunc diam. d () [0.15
Albedo 30.25
Emission coeff. 16.25 oK Abbrechen - -—




Import of fish-eye photos/free drawing ‘
Input: albedo and emission B it forecroun

[ Clear/new
Open new file
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~Cut of Z|Brush color

# | Select color
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Z| Color of selected RGE

Und ;
Qunss | #cutofi | Run changes

fl_ Close | = -




Output possibilities
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RayMan Pro & 1933 - 2003
HMeteorological Institute, University of Freiburg, Germany
place: 1_Szeged
geogr. longitude: 20°16' latitude: 46°15' timezone: UTC +1.0 h
horizon limitation: 0.0% sky wiew factor: 1.000
personal data: height: 1.75 m weight: 75.0 kg age: 35 a g
"% HayMan Pro, - Qutput - Ausgabe
H SDact Gmex  Smex  Duaf Fio yiew
al a a himm  W/m®  W/m® W mf
—l e 11:53 €45.z 546.9 98. B& alal[F
&l ala[® ml~| Y
RayMan Pro © 1999 - 2003 ~
Mereorological Institute, University of Freibury, Germany
place: 1_harthein
geogr. longitude: — 7°36' latitude: 47°6'  timezone: UTC +1.0h -
horizon limitation: 50.8% sky view factor: 0.492
S h d personal dara: heighr: 1.75 m weight: 75.0 ko age: 35 a sex: mw
»
a e — et day of sunr. sunset SDmex  SDact Goadfax GraxSum Graive »
d.m. yyyy year h:imm himm  mwin  min  Wm® Wh/w® Wa®  Wat  Wa/w?
1.1.2005 1 8:15 16:50 515 10 403.7 87.4  2206.5 477.6 91.9
2.1.2005 8:15 16:51 516 12 405.4 87.7  2219.9 480.5 92.5
3.1.2005 3 8:15 16:52 517 14 407.2 88.1 2234.4 483.6 93.1
4.1.2005 4 8:15 16:53 518 13 409.2 88.6 2250.2 487.0 93.8
5.1.2005 5 8:15 16:54 519 1l 411.3 89.0  2267.0 490.7 94.5
6.1.2005 6 8:15 16:55 520 10 413.5 89.5 2285.0 434.5 95.2
7.1.2005 7 8:15 16:56 522 11 415.9 90.0  2304.2 438.6 96.0
8.1.2005 8 8:14 16:57 523 12 418.4 90.5 2324.4 503.0 96.5
9.1.2005 9 8:14 16:58 524 1l 4z1.0 91.1 2345.7 507.5 97.7
10.1.2005 10 8:14 17:00 526 10 4z3.8 91.7 2368.1 512.3 98.7
11.1.2005 11 8:13  17:01 528 @ 426.7 92.3  2391.6 517.3 99.5
12.1.2005 1z 8:13  17:0z 528 10 4z8.7 92.9 2z4l6.1 522.5 100.7
13.1.2005 13 8:12  17:03 S§31 11 432.9 93.6 2441.7 §27.9 101.7
14.1.2005 14 8:11 17:05 533 1l 436.2 94.3  2469.0 5§33.9 102.9
15.1.2005 15 8:11 17:06 535 10 439.6 95.0 2497.5 539.7 104.1
16.1.2005 16 8:10 17:07 537 9 443.1 95.7 2527.1 545.9 105.3
17.1.2005 17 8:10 17:09 539 & 446.8 96.5  2557.4 552.4 106.5
18.1.2005 18 8:09 17:10 S41 11 450.5 97.3  2589.4 §59.0 107.9
19.1.2005 19 8:08 17:11 543 10 454.4 98.1 2621.9 585.8 109.2
20.1.2005 20 8:07 17:13 546 7 458.4 98.9 2655.5 §72.9 110.6
21.1.2005 21 8:06 17:14 548 10 462.5 99.7  2689.9 580.1 11z.1
22.1.2005 2z 8:06 17:16 550 & 466.7 100.6 2725.3 587.5 113.5
23.1.2005 23 8:05 17:17 S53 11 471.0 101.5 2762.1 §85.4 115.1 ™
< | >




Output: data tables
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|_|:||:a| tlme {hmm w Sunset horizon limitation: 0.0% sky view fa:tcu::.l.DDD - -
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Tirnezone (UTC + w Wind velocit
v Cloud n:w:;/
v Mean radi emperature
PET{MEMI New: mPET -2




Urban Climate Station Freiburg
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Matzarakis and Herrmann, 2012
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PET-classes — frequency diagram for Doha ‘
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SkyHelios

¥ Sky Helios
File  Model ‘iew

Data Layers 1 |\’l|\7);| ll %lﬂl ﬂ. _I
., "‘ I_r
1 b

\.a‘ I B,
” ~~y (QI,;,Ii ,.&[IIIE‘.

‘ SkyHeIlos

S mlﬁ I'_‘ I Olaf
Olaf Matuschel
F‘mgmmml g Lay out  Olaf Matuschel k

Contact Andreas Maizarah

Maleﬂrnlogl:al I istitute, University of Freiburg
Werthmannsts 1D
D—79I]E55 Fre\burg
Te\: 49 761-203-6921

SkyHelios

Version 1.2 Build 3863

Copyright (c) 2009-2010
tzarakis @meteo. uni-freiburg. de

Fax:  +49-761-203-6922
Email: andreas matzarakis@m

Camera Height: 1 m M Production Mode

SWF: 0.932 (planarsOke] Caleulal

SYF: 0.802 (spheric/Rayan] e
~— | P SVF, Sunshine

Sunpath 1 b} I b}

¢ EnableLocation UTC+n: |1

Forron [Tt Sunpaths,...
* SVF, 3D and layers

-J * Topo, RayMan obs,

e (Laser!)

Ly Grld Vector data, Shape, GeoTiff *&V#g(il Tmrt, PET,
© Rapid visualisation .
© Fast export to CMT

© Interfaces Combination of data formats -

= 400.0
w B79.0
Height: 0

x 735093.9
e 101916.4




SkyHelios — SVF, sunshine, wind, TI
- based on raster and vector data
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Output (topo and obs)

File Model View

| Data Layers 7 | | Sky View Factor

Raster
18 ausschnitt. 10m.gk .cs\ [_7_]
Raster Size:  251x301

Height Band: [:]

Cell Size [m]:  10x10

cas: (=) [N

Vector
sb{fuerrayp03555H ob:

Middle Point
Coordinates:

348125(x5315500

Camera Height: 1 m [ Production Mode

Generate Mode! SVF: {not prod. mode) CaIcuSI?/tg
Top View PixelSize: 3 v area

[¥] Enable Location UTC+n: 1
7°28'1.00"E 48°00 05.05.2012 v (5

y: 100.6
Height: 727

cx: 3481631.3
cy: 5315994.0




Output (Shade/GeoTiff)

&) Sky Helios

File Model View

Data Layers 1 - X
Reset Vi

Raster
Hel-Daten\freiburg_34145318_dem tf
Raster Size: ~ 1000x1000

pegntons

Cell Size [m]: 1

coors: (=) [
262
o

Generate Model

Top View PixelSize: 1 - -
[ = ] Camera Height: 1m [] Production Mode
3 Calculate
SVF: {not prod. mode)
‘ Shadow Cenfiguration q
[] Enable Shadows
0850 (& [0 PB4
Sunpath q
Enable Sunpath UTC+n: 1
7°290.00"E 48°00. 02.10.2012 ~ *3‘

x: 236.6
y: 0.0
Height: 280

ox:236.6




Results — Place of Old Synagogue
SkyHelios: Calculation of SVF

Area with high SVF will be only little larger, but moved westwards
Frohlich and Matzarakis, 2011



Results — Place of Old Synagogue P

Sunshine duration (July)
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New Generation: + Thermal indices

'€} Sky Helios (el e |
File Model View
Data Layers n 3D View « ¥ | Sky View Factor a
Save Image Reset View

Vector

sten'test_PAAS_atD.obs
Middle Point "
Coondinates:
[

Generate Model
Top View PixelSize: 1 -

[ Show J

Camera Height: 1m Production Mode

Features

Sunpath Shadows

Date /Location 1 Personal { Clothing 1
Date and Time
Date 09.082013 ~

Personal Data

Height fm}  [1.75 |
Local Tme 07:59 (%

Weight ka) 750 |2 |
Time increment Age (3) 35

Step 302 minutes Sy m - I
Single: E]E] Continuous: | Clothing

Location
Location  7°51°0.00"E 48°0°0

Clathing (do) (090 |2

Activity (W) (800 |2
Time zone (UTC +h) |1

Position _-standing -
Atitude 278 =

Wind velocity (m/s) 1.0 Sun visible: True

Additional input parameters (WD)
Not only hot spots

Current Data 1 Results 1
. - SVF planar: 0.874
Airtemperature (C) G SVF spheric: 0.742 Calculate
Vapor Pressure VP hFs)  [117 [ G: 3635 eay
aper = Tt 37.8
M 1 o ~ PET. 23.8
Running time = (it ses
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RayMan Obstacles can be imported in SkyHelios
From point to spatial

© SkyHelios Production of SVF — Save and import in
RayMan

© Conversion of shape files in obstacles files

© New: Google Earth
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