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1. Basic introduction about Envi-Met:

Envi-Met is a software for modelling and examining microclimates in both urban and
outdoor settings. It is a useful tool for those researching the thermal comfort and air quality
of cities as well as for architects, academics, and urban planners.

Envi-Met simulates the interactions between the atmosphere and urban surfaces, such as
buildings, roads, and trees, using a three-dimensional modelling technique. It considers a
number of environmental elements, including temperature, humidity, wind direction and
speed, and sun radiation. The user-friendly software interface makes setting up and using the
simulator easy. Also, it provides images of the simulation's results, which can aid in
understanding the changes in microclimate experienced across a city or in a natural
environment.

The fundamentals of microclimate modelling and simulation were covered in the first
Envi-Met lesson for students. Also, we have learned how to construct and execute
simulations using the Envi-Met programme, as well as how to decipher and evaluate the
outcomes. During this course the following topics has been covered:

e Introduction to Envi-Met and microclimate modeling

e Setting up a simulation in Envi-Met

e Defining boundary conditions and meteorological input data
e (reating urban geometry and surface properties

e Running a simulation and analyzing the results

e Visualization and interpretation of simulation results

2. Basic microclimatic information and Excel calculations (Reports are
based on PPTs which were provided by Mr. Nils Eingriiber):

The climatic conditions in a small area or location, such as a street canyon, a park, or a
structure, are referred to as the microclimate. Microclimatic conditions are impacted by a
variety of elements, such as terrain, vegetation, structures, and human activities, and can
differ dramatically from the larger-scale regional or global climate. Understanding and
forecasting microclimatic conditions in various situations requires the use of microclimate
modelling and simulation. It is possible to simulate the conditions and interactions between
numerous elements inside an environment by building a virtual model of it and entering
different meteorological and physical data.

2.1 microclimatological modelling:

The act of building a virtual representation of an environment and replicating the
microclimatic conditions inside that environment is known as microclimatological
modelling. It includes entering several meteorological and physical factors, such as
temperature, humidity, wind speed and direction, sun radiation, and air quality, into specialist
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software tools, such as Envi-Met, to generate a three-dimensional model of an urban or
natural environment.

2.3 Error and error propagation in sums

Errors in the individual values might affect the sum or difference when adding or removing
items. The size of the mistakes in the individual numbers and how they combine determine
the extent of the inaccuracy in the total or difference. This process is called error
propagation.

Sources of error- 1) Sampling error, 2) Measurement error, 3) Model error etc.
2.4 Gap filling methods
Gap filling methods are used to estimate missing data in a time series or spatial dataset.

2.4.1 Arithmetic Mean: The arithmetic mean method is a simple approach to gap filling
that involves calculating the

- Je | =(B4+Da+E4)/3 mean value of the available
A B C D E F data and using it to fill in the
Timezone : Europe/Berli * | Temp (Z1.1] ~ | Temp (Z1.2) ~ | Temp (Z1, ~ | Temp (A ~ | Humidity (Z1 ~ s e : .

2022-09-06 00:15 22.3 22.5 22.4 22.8 47 NISSING values. This method is
2022-09-06 00:45 225 225 24 25 47 straightforward and easy to
2022-09-06 01:15 22.4| 22.3_| 22.3 22.3 47 implement, but it may not be
2022-09-06 01:45 21.8 21.9 21.7 22.1 48 ) )
2022-09-06 02:15 215 216 214 218 a9 appropriate for datasets with
2022-09-06 02:45 19.2 19.4 18.9 20.2 58 significant variability of
2022-09-06 03:15 18.6 18.7 18.4 19 65 )
2022-09-06 03:45 18.6 18.6 18.5 18.6 67 outliers.
2022-09-06 04:15 18.6 18.5 18.5 18.5 69
2022-09-06 04:45 18.6 18.5 18.5 70
2022-09-06 05:15 18.9 e 18.9 18.6 70
2022-09-06 05:45 18.9 18.8 18.8 18.8 71
2022-09-06 06:15 18.2 18.3 18.2 18.5 72
2022-09-06 06:45 17.9 18.0 17.8 18.2 73
2022-09-06 07:15 17.7 17.8 17.7 17.9 74
2022-09-06 07:45 17.8 17.8 17.8 17.9 74
2022-09-06 08:15 18.5 18.5 18.4 18.5 74
2022-09-06 08:45 19.5 23.3 19.4 19.5 72
2022-09-06 09:15 20.6 20.5 20.4 20.6 70
2022-09-06 09:45 21.7 21.6 21.4 21.6 67
2022-09-06 10:15 22.8 22.7 22.6 22.7 64
2022-09-06 10:45 23.8 23.7 23.5 23.9 61
2022-09-06 11:15 24.9 24.9 24.7 25 58
2022-09-06 11:45 25.8 25.8 25.7 26 55
2022-09-06 12:15 26.7 26.7 26.5 26.8 53
2022-09-06 12:45 27.4 27.5 27.3 27.8 51
2022-09-06 13:15 28.1 33.8 28 28.5 49
2022-09-06 13:45 28.7 33.4 28.6 29.2 47

Arithmetic Mean Method @
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2.4.2 Regression: Regression, a more complex gap-filling technique, bases the estimation of
missing values on the connection between the known data and other factors. To estimate
missing values, for instance, based on the correlation between the available data and time or
other factors like temperature or precipitation, a linear regression model may be utilised.
While it needs more information and could be more to execute, this approach can offer
estimates that are more precise than those obtained using the arithmetic mean.

(655 = ke =-0.1510687806+(0.9068033586*D5)

A B © D E F G H | ] K
1 Timezone : Europe/Berlin  Temp (Z1.1) Temp (Z1.2) Temp (Z1.3) Temp (A1)
2 2022-09-06 00:15 22.3 22.5 22.4 22.8
3 2022-09-06 00:45 22.5 20.2 22.4 22.5
4 2022-09-06 01:15 22.4 20.1 22.3 22.3
5 2022-09-06 01:45 21.8 19.5_ 21.7 22.1 Temp (Z1.3) slope intercept
6 2022-09-06 02:15 215 19.3 21.4 21.8 Coefficients 0.906803359 -0.151068781
7 2022-09-06 02:45 19.2 17.0 18.9 20.2 SE 0.015709446  0.211936941
8 2022-09-06 03:15 18.6 16.5 18.4 19 R square SE 0.457440691 4.85157741
9 2022-09-06 03:45 18.6 16.6 18.5 18.6 F stat/ Degree of Freedom 3331.996302 3952
10 2022-09-06 04:15 18.6 16.6 18.5 18.5 Regression S5/Residual 55 78427.87376  93021.39889
11 2022-09-06 04:45 18.6 18.6 18.5 18.5
12 2022-09-06 05:15 18.9 17.0 18.9 18.6
13 2022-09-06 05:45 18.9 16.9 18.8 18.8 Temp (A1) slope intercept
14 2022-09-06 06:15 18.2 18.3 18.2 18.5 Coefficients 0.883195361  0.147627792
15 2022-09-06 06:45 17.9 16.0 17.8 18.2 SE 0.015202138  0.205894854
16 2022-09-06 07:15 17.7 15.9 17.7 17.9 R square SE 0.460642516  4.837240834
17 2022-09-06 07:45 17.8 16.0 17.8 17.9 F stat/ Degree of Freedom 3375.236785 3952
18 2022-09-06 08:15 18.5 16.5 18.4 18.5 Regression 55/Residual 55 789076.82425 92472.4484
19 2022-09-06 08:45 19.5 23.3 19.4 19.5
20 2022-09-06 09:15 20.6 18.3 20.4 20.6
21 2022-09-06 09:45 21.7 21.6 21.4 21.6
22 2022-09-06 10:15 22.8 22.7 22.6 22.7
23 2022-09-06 10:45 23.8 21.2 23.5 23.9 Temp (Z21.3) slope intercept
24 2022-09-06 11:15 24.9 22.2 24.7 25 Coefficients 0.996369036  0.111506808
25 2022-09-06 11:45 25.8 23.2 25.7 26 SE 0.001029078  0.013883349
26 2022-09-06 12:15 26.7 23.9 26.5 26.8 R square S5E 0.995801962  0.317812188
27 2022-09-06 12:45 27.4 24.6 27.3 27.8 F stat/ Degree of Freedom 937440.1492 3952

28 2022-09-06 13:15 28.1 33.8 28 28.5 Regression SS/Residual SS 94685.75493  399.1701271

Figure 2: Regression method in excel

2.5. Root Mean Square Error (RMSE):

The difference between a set of observed values and the equivalent values projected by a
model or estimator is measured by the term "Root Mean Square Error" (RMSE). RMSE is
frequently used to assess the accuracy of a model or estimating approach across a variety of
disciplines, including statistics, machine learning, and environmental sciences.

The RMSE is calculated by taking the square root of the mean of the squared differences
between the observed values and the predicted values.

The formula for calculating RMSE is:
RMSE = sqrt[ (1/n) * sum(i=1 to n) (y1 - yi_hat)"2 ]
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H3 - fr | {=SQRT(SUMSQ(D3:D3956-E3:E3956)/COUNT(E3:E3956))}

A B C D E F G H
1
2 Timezone : Europe/Berlin [Temp (Z1.1) [Temp (Z1.2) |Temp (Z1.3)
3 2022-09-06 00:15 22.3 22.5 22.4 RMSE 1.295280527
4 2022-09-06 00:45 225 20.2 22.4 NSE 1.22715E+16
5 2022-09-06 01:15 22.4 201 22.3 Correlation 0.972108406
6 2022-09-06 01:45 21.8 19.5 21.7 Squared Correlation Coefficient | 0.944994753
7 2022-09-06 02:15 21.5 19.3 21.4
8 2022-09-06 02:45 19.2 17 18.9
9 2022-09-06 03:15 18.6 16.5 18.4
10 2022-09-06 03:45 18.6 16.6 18.5
11 2022-09-06 04:15 18.6 16.6 18.5
12 2022-09-06 04:45 18.6 18.6 18.5
13 2022-09-06 05:15 18.9 17 18.9
14 2022-09-06 05:45 18.9 16.9 18.8
15 2022-09-06 06:15 18.2 18.3 18.2
16 2022-09-06 06:45 17.9 16 17.8
17 2022-09-06 07:15 17.7 15.9 17.7
18 2022-09-06 07:45 17.8 16 17.8
19 2022-09-06 08:15 18.5 16.5 18.4
20 2022-09-06 08:45 19.5 23.3 19.4
21 2022-09-06 09:15 20.6 18.3 20.4
22 2022-09-06 09:45 21.7 21.6 21.4
23 2022-09-06 10:15 22.8 22.7 22.6
24 2022-09-06 10:45 23.8 21.2 23.5
25 2022-09-06 11:15 249 22.2 247
26 2022-09-06 11:45 25.8 23.2 25.7

where yi is the ith observed value, yi_hat is the ith predicted value, and n is the total number
of observations.

The average difference between the observed values and the expected values is represented
by the RMSE value. A lower RMSE number denotes a model or estimator that is more
accurate in forecasting observed values, whereas a greater RMSE value denotes a model or
estimator that is less accurate.

2.6. Potential Evapotranspiration:

Evapotranspiration (ET) is the process of losing water from the soil's surface through both
evaporation and plant transpiration. For many applications, including irrigation management,
water resource planning, and climate modelling, accurate prediction of ET is crucial.
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Potential Evapotranspiration (PET) is the amount of water that would evaporate and transpire
from a vegetated surface if water were unlimited. PET is primarily determined by the
available energy at the land surface, which is driven by solar radiation, air temperature, wind
speed, and humidity.

fe | =IF(Temperature!M4>0,40.9%(0.611*EXP((17.3* Temperature!M4)/(Temperature!M4+237.3))),0)
) 3 F G s K L M N o [ aQ R s T u v w X

Potential Evapotranspiration (mm) according to Malmstrom (1969)

Month| year | Alandi | Budhawad | Katrajtunnel| Kumbheri | Mulshi|Pune | Paud | Nighoje | Velhe | Khandala | Ghisar lestructiors

1 1995 87 85 71 80 82 87 86 87 79 85 73 The method of Malmstrom (1969) uses air temperature to drive the potential

2 |1995| 111 109 91 102 105 |111 [110] 111 | 102 | 109 94 e commscui

3 |1995| 131 128 108 121 125 [132[130] 131 | 121 | 129 111 . T

4 |1995| 158 155 131 146 150 | 158 | 156 | 158 | 145 | 156 134 - A temperature s guen onthe heet tempersture’

5 |1995| 167 164 139 154 159 | 168 | 165| 167 | 154 | 164 142

6 |1995| 164 161 136 152 156 | 165|162 164 [ 151 | 162 140

7 |1995| 137 134 113 126 130 [137|135] 137 [126 | 135 116

8 |1995| 134 131 111 124 128 134 [133] 134 [123| 132 114

9 |1995| 129 126 106 119 123 130 |128| 129 | 119 | 127 109

10 |1995| 130 127 107 120 123 130|128 130 | 119 | 128 110

11 |1995] 109 | 107 50 100 | 104 | 109 |108| 109 | 100 | 107 | 92 Calculation of PET: Example
12 1995 100 98 82 92 95 100 99 100 92 98 84 Estimation of PET based on vapor pressure according to Malmstrom (1969):
1 |1996] 105 103 86 97 100 | 106 [104| 105 | 96 103 89

2 [1996| 113 111 93 104 108 |114|112| 113 | 104 | 111 96 PET %40-9-6{,(7;) for7, >0

3 |1996| 142 140 118 132 136 [143[141] 143 [ 131 | 140 121 "o otherwise

4 |1996| 157 153 130 145 149 | 157 |155] 157 [ 144 | 154 133 | mean Mttty st terperatane ()

5 |1996| 168 164 139 155 160 | 168 |166| 168 | 154 | 165 143 e,'tsaturation vapor pressure (kPa):

6 [1996| 153 150 127 141 146 |154 152 | 153 | 141 | 151 | 130 e;(,,:’):o_(‘”_cxp[ IU-E] Magnus-Formel
7 [1996] 134 131 111 124 128 [ 135|133 134 |123| 132 | 114 T,+2373
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2.7 Albedo Calculation: Albedo is the fraction of solar radiation that is reflected by a
surface. It is an important parameter in climate modeling, as it influences the energy balance
of the Earth's surface and affects global climate patterns. The calculation of albedo depends

on the type and condition of the surface, as well as the angle and intensity of the incident
solar radiation. [9 CL UHI Radiation.pdf, Nils Engruber]

18 - f =G8/H8
A B c D E F G H J K L M N o P Q R s T u
4
5 |TIMESTAMP SWUpper/SWLower|LWUpper/LWLower |RsNet_Avg|RINet_Avg| I_Net_AvgAlbedo_Avg
6 [Ts RN W/mA2 [W/mA2 [W/mA2 [W/mA2 [W/mA2  [W/mA2  [W/mA2 W/mn2
7 Avg Avg Avg Avg Avg Avg Avg Av
8 13093]  -0.67] 067 -5212[ 2815 -1.34]  -8.027 -9.367] 0.16693659] . L
3 13094]  0.665 067] 5826 2933 1335 8759 10,094 0.15241466 A: Calculate the Albedo: Determine the shortwave radiation balance,
10 | s#sanIHHEHEEE 13095 -0.76 0.681 -6.586 2.854 -1.441 -9.44 -10.881| 0.15264831 the |0ngwave radiation balance, and the overall radiation balance at
o 15096, Lot 0765 9% 2604 L8 196l 43778, 015128713 the 4 component radiation sensor at our weather station in the
12 13097]  -1.341] 0972 12.4] 2424  2313] -14.824 -17.137] 0.15603076
|3 | #ognwknvERAEE | 13008 1369  1162] 1276  2536] 2531 15296 17.827] _0.1654681 Volksgarten of Cologne Siidstadt. You can download the
14 | sanamnpesasssn | 13099 067]  1.017] 7731 3128  1.687] -10.859 -12.546] 0.15535501 measurements from the Excel file RADIATION.xIsx from ILIAS.
15 13100] -0.637] 0.911] -7.899] 3.084] -1548] -10.983 -12,531] 0.1409451
16 13101 -0.665 0.743 -8.6 2.882 -1.408 -11.482 -12.89| 0.12262672
17 | #snasunsssgsn | 13102 1.38]  1.078]  17.54] 2525  2.458] -20.065 -22.523] 0.12250187|
18 | #anagnpnasssn | 19103 2.614]  1318]  -21.59]  1424]  -3.932] -23.014 -26.946] 0.17085252
19 13104] -2.827] 1.363] -21.36]  0.966 -4.19]  -22.326 -26.516] 0.18767356
20 13105 -2.039 1.341 -18.58 1.922 -3.38 -20.502 -23.882| 0.16486196
o | #anamnpessssn | 13106)  1.637) 1.397]  15.62]  1.877]  -3.034] -17.497 -20.531] 0.17340115
2 13107] -1.363]  1341] -1607] 2.207] -2.704] -18.277 -20.981] 0.14794551
3 13108] -1.525] 1.341] -19.50] 2.056]  -2.866] -21.646 -24.512] 0.13240322
24 | gpnnsinessEsn | 13109 1531 1469  20.07]  2.005 3] 22075 -25.075]_0.13580034]
5 | ganasnpsssssn | 13110(  1.687) 1.424]  -19.26] 1989 3111 -21.249 -24.36| 0.14640689
% 13111 -1.525]  14e9] -17.99] 2.212] -2.994] -20.202 -23.196] 0.14820315
7 13112 -0.832 1.709 -15.88 2.704] -2.541 -18.584 -21.125| 0.13673052
8 | spnnmnnnassss | 13113 0743 1.62] 1299 2.843]  2363] -15.833 -18.196] 0.14924525
29 | ganagupssssss | 13114] 0246 1.665] -12.47] 3095  -1.911] -15.565 -17.476] 0.12277546
30 13115]  -0.302[ 1581 -1325] 2.698]  -1.883] -15.948 -17.831] 0.11807123
31 13116 -0.637 1.413 -12.31 2.698 -2.05 -15.008 -17.058| 0.13659382
32 |sanamnpessssn | 13117 067  1.346]  11.81]  2676]  -2.016] -14.486 -16.502| 0.13916885
V25 - fx
A B C D E F G H J K L M N a P Q R S T
1
2
3 TIMESTAMP RECORD |Diffuseiil Global_slr| Direct_uncorrected_SIrkw_Av I:orrnctionlDiﬂuseﬁcnrrectedislrkwiml Direct_corrected_SIrkw_Av;
4 18 RN KW/mA2 [kW/mA2 [kW/mA2 factor [kw/maz KW/mA2
5 Avg Avg Avg n Avg Avg
& 0 0 0 1.02 0 0 B: Correct the measurements for diffuse irradiation of the
; o : o o 0 . diffusometer (shadow ring) at our weather station in the Volksgarten
0 o o 102 o 0| of Cologne Sudstadt by using the instrcuctions and the correction
o 0 0 102 0 0 formula in the “DeltaOHM_LPPYRA13_manual_ENG.PDF” file in the
3 ﬁ g iﬁi 3 ﬁ ILIAS Literature folder. Calculate the direct irradiation based on the
o 0 o 102 o 0 measurements of the diffuse radiation and global radiation.
o o o 102 o 0|
0 a 0 102 0 0]
0 ] o 102 0 0|
0 0 o 102 0 0|
0 o o 102 V] 0|
o o o 102 o 0|
o o o 102 o 0|
0 a 0 102 0 0]
0 0 o 102 0 0|
0 0 o 102 0 0|
o o o 102 o 0|
o o o 102 o 0|
0 a "] 102 0 0|
27 | snmeaatesmmies| 13114 0 a 0 102 0 0]
28  sasmmRmmEREEs| 13115 0 0 o 102 0 0|
29 | s 13116 0 o o 102 V] 0|

2.8 Klimabox und Sensor Vergleich - Gras, Humus:

It was an excel sheet where every calculation was already calculated. We had to form a
hypothesis and change some value to check our hypothesis.

3.Nearpod Tutorials (Reports is based on Nearpod Tutorials, Mr. Nils Eingriiber):
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U36 - fr

B EnvVI-met Headquarter - X
ENVI-met Data and Settings System Help I
O Selected Project Workspace ¢

D:\1_BVIEER\ENVI-Met_germany\Cologn
000 - -gsimanyoes

Projects / Workspaces DB Manager Albero Forcing Manager i

1

Organize Database Tools 1
12 | -5.34981778 1221.24997 311.58 38.43 160530181 257609301 143971867 426319719
13 | -4.77114689 1215.90015 310.22 37.07 Volumen Klimabox: 105147828 110560658 113.079919 341 195857
14 | -1.24104963  1211.129 309.00 35.85 0.2X0,15X0.13 070779371 050097193 886727254 268324158
15| 47192957 1209.88795 308.68 35.53 0.0039 095285903 090794033 828097262 240.320326
16 | 2.80243907 1214.60725 309.89 36.74 265621457 705547586 106.173251 262 667626
17 | -0.30406143 1217.40969 310.60 37.45 Faktor: Innere Energie in Temp. 41202137 16.9761600 121419234 261566676
18 | -0.81683603 1217.10563 31053 37.38 3.9195 416753711 17.3683656 119.715613 255058356
19 | -4.83552268 1216.28879 310.32 37.17 439613376 19325992 11519857 234.860013
20 | -6.25431395 1211.45327 309.08 35.93 45.00 3.72432469 13.8705044 00.2376622 183.048293
21 | -4.22748175 1205.19895 307.49 34.34 40.00 262803201 690655698 62467823 130.746471
22| -3.0795746 1200.97147 306.41 33.26 A 211145612 4.45824693 46.5817449 95.9198017
23 | -2.54572628  1197.8919 305.62 32.47 35.00 /X P 220005013 4.84022050 364740632 66.1596708
24 | -2.57209654 1195.34617 304.97 31.82 3000 -\ H \ — 248744732 618730416 290507336 42.8691894
25 | -2.72307863 1192.77407 304.32 3117 25.00 N \ / \ | ——Mod_Temp 276821654 7.6630228 22407371 24.5443546
26 | -3.00695843  1190.051 303.62 30.47 ¥ \ /4 ertin 257326501 662169279 1631264 141351516
27 |-2.73862549 1187.04404 302.86 20.71 20.00 —f Compbell 249328502 621647467 107040984 621647467
28 | -2.60097999 1184.30541 302.16 20.01 15.00 / \V/ 235696785 555520743 662029696 555520743
29 |-1.72185577 1181.69543 301.49 28.34 250347169 626737049 363702132 626737049

' Campbell z Klima | Kiimabox | B.D | B.D+Rad | B_D+Rad (fime] | BD+LE | B D+Rad+LE [ B_D+Rad E (ime) | BDBW | B_D&W=Rad | B.D&W=Rad (tme) | BLOBW+LE | . @) : |« S

Ready £ = o - 1 + 100

An interactive, cloud-based learning tool called Nearpod enables teachers to design and
present captivating multimedia classes to pupils.The platform has a variety of engaging
elements that let students actively engage in the learning process, including surveys, quizzes,
virtual reality field excursions, and interactive simulations.

3.1 Tutorial 01: Introduction

In first tutorial we have learned how to download env-imet and how we can create a project.

have a variety of additional options, such as the type of land cover and the type of vegetatior:.

BUY NOW
Simulate. ENVI-met is designed for microscale analysis with a typical horizontal resolution from C.5 0 5 m -

and a typical time frame of 24 to 48 hours with a time step of few seconds. This resolution allows you to All the screenshots are taken by me

analyse even small-scale interactions between individual buildings, surfaces and plants.

Analyse. Use ENVI-met for predicting, analysing, and visualizing the micraclimate of cities, buildings, and

green spaces. You have a variety of applications where to use it, such as building design, urban planning,

climate change adaption and energy analysis.

FREE TRIAL BUY NOW

The calculations of the microclimate model
include:

ENVI-met Lite Ticense
for first user and demonstration purposes Creating a pI’OjeCt:

Limited domain size F R E E

Reduced output and analysis options

No parallel simufation possible DOWNLOAD

No commercial
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Abero 3 - a X
Albero  PlantTools  Database [®a cologn ]k «@
" A
@ Y g c5] B L] . o 8
R este new pla Copy to User Update
- ! 9roup Database. Database
Ret
YzPane g Bstow | [rane § [T ¥ Genersl Informstion
= 10160 cotor:| [
n: nerican Sweet Gum fyoung)
IView x=0 xz =0
VeV X e Aiematve Namel]l  Ligucambar spyrsofia
Leat Type: Deciduous
Authar:
eait rysical floperties. || By appiy Setting
¥ Plant Geometr|
Geametry: asMree
Heght () 754m
width (m): 3.84x4.12 m (Tree Extent)
tumber of Cels: [l 7x7x8 (b1 m)
XY-Plane v B show Cursor: (out of Object) LAD: ¥ | ¥ Tree Calendar
o Feo M AE Mas Jun
e oct_ Nov Dec
1o 22 B .
¥ EdtLSpsten
Lsystem caflr
- Revuit Tree fhts
- Albero
Home Folder within Workspace:
<Set Home Folder >
¥ Database
s a Project Database Using a Project Database will replace the global
R userdstabase with a local database stored in the project
home folder.
¥ Your foiders
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3.2 Tutorial 02:

Importing

weather data and creating

3.3 Tutorial 03: Gridding 3D Vegetation in Albero

ne

—— In this tutorial I have learned

about three types of LBCs
and also how we can import .csv data in Envi-met software. Tutorial two is mainly focused
on downloading the climatological data from appropriate sources.

In order to accurately depict the vertical distribution of vegetation within the simulation
region, gridding 3D vegetation in Albero is a crucial step in ENVI-met microclimate
simulations.

In the gridding process, the vegetation is divided into tiny, three-dimensional cells, or voxels,
and vegetation attributes are assigned to each cell.

’ ENVI-met Headquarter

ENVI-met

(e}
.
000

Projects /Workspaces

Organize

Data and Settings System
DB Manager

elp

Albero

Database Tools

Forcing Manager
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3.3.1 L-System:

The scientist Aristid Lindenmayer created the L-System, often known as the Lindenmayer
system, as a mathematical model to describe the growth and development of plants in 1968.

It is a system for rewriting strings that is based on a set of production rules that specify how a
string may be changed into a new string by swapping out particular symbols for other
symbols or groups of symbols. [wikipwdia]

L-Systems have been widely used in computer graphics and animation to model the
branching patterns of trees and other vegetation. By interpreting the production rules as
instructions for generating 3D structures, L-Systems can create complex and realistic models
of plants.

3.3.2 Turtle logic:

Turtle logic is a type of computer programming that is used in graphics and animation to
create shapes and patterns based on a virtual turtle that moves around a screen or canvas. The
turtle is an object that can move forward or backward, turn left or right, and draw lines as it
moves.

Turtle logic is a simple and intuitive way to introduce programming concepts to beginners, as
it provides immediate visual feedback and allows for experimentation and creativity. It is
often used in educational settings to teach basic programming concepts and has also been
used in art and design to create intricate and visually stunning patterns and shapes.
[Wikipedia]

3.4 Tutorial 04: DB Manager

Users of the Envi-met programme may construct and maintain databases containing soil,
vegetation, and dust source characteristics for use in their simulations. This tool is called the
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ENVI-met Data and Settings System Help

o
—
000
Projects /Workspaces

Organize

DB Manager Albero

Database Manager. With the use of this tool, these

characteristics
particulars of a certain project or area.

Forcing Manager

Database Tools

may be modified to fit the

ENVI-met DBManager 5.0.3 — ) X
¢
Database v s & @
Save D o Save Clipboard
@ & seveDat =2 DB es. ﬂ Bl ataas.
Save as DB
A = Yoty Importdata toUserDB- | |mportdatato  [B, CloseClipboards
Database Clipboard.
Reload/ Save UserDB Clipboard Data
Jata loaded from file: D:\1_BVIEER \ENVI-M y\Cologn\Cologn\projectdatabase edb
A Soils/ Ground Materials == WProfils @ SmplePlants 35 Wall/Roof Materids L, Wall/Roof Construcions f snolewals L Sources
= ) q 9
"3 Cologn Soils Soils/ Ground Materials

> ~< System Soils

Defines basic natural and artifical materials for soils.

. ENVI-met Headquarter

ENVI-met Data and Settings System Help

Monde Spaces ENVI-guide

Edit Simulate

2 5 8 6

ENVI-core BIO-met Leonardo

Process Visualize

Soils/ Ground Materials

3.5 Tutorial 05: Monde

Monde is a geographical
information system (GIS) in which
shapefiles or layer files can be

imported, georeferenced and edited as well as new layers created.

3.6 Tutorial 06: Spaces

All the screenshots are taken by me

Using Spaces, the model domain can be defined, created and modified to be used for an
ENVI-met simulation. [PPT, Mr. Nils Engruber]| Envi-met "Space" tool is used to construct
spaces. Users may choose the space's dimensions, geometry, and orientation, as well as its
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surface characteristics and surrounding circumstances. Setting criteria like surface
abrasiveness, albedo, emissivity, and plant cover fall under this category.

3.7 Tutorial 07: Envi Guide

Add Optional Sections to SIMX A CQmenent of the Envi-met programme called
Envi-Guide offers users a step-by-step interface
for creating, simulating, and analysing
microclimatic conditions in various urban and

223

& e natural contexts. Envi-Guide was created to make
it simpler for new users to begin using Envi-met
Bulding Secton e by guiding them through the challenging process
of setting up simulations and assessing the
- Y results.

Timing Section

pel
W
2
w
o
a
23
5]
E
@

We can change these sections according to our
%’ Qutput Section Expert Section purpose.

In this tutorial we have created SIMX file for final simulation.

3.8 Tutorial 08: ENVI-core:

In ENVI-core, the different features and properties of the urban microclimate that are
represented in an ENVI-met model will be calculated based on various physical processes.
For every grid cell in the model domain, the energy balance and the mass balance is
calculated based on the fluxes of the adjoining six grid cells. [Mr.Nils Engruber]. According
to our purpose and computational power of machine will decide the duration of the
simulation tome.

3.9 Tutorial: Leonardo, DataStudio and Python

Leonardo, DataStudio, and Python are software tools that can be used in conjunction with
Envi-met for advanced data visualization, analysis, and automation.
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Powerful software tools like Python, DataStudio, and Leonardo may be utilised to speed up
the data processing and visualisation process and improve Envi-met simulations. With the
help of these tools, users may construct simulations that are more accurate and effective and
obtain a greater understanding of microclimatic conditions. They also have access to a range
of sophisticated capabilities for data analysis, visualisation, and automation.

3.10. Tutorial 10: BIO-met

Out of the simulation results, BIO-met is used to produce bio-thermal indices, which may
then be utilised to study and compare the thermal (outdoor) comfort, for example, of
pedestrians.

In contrast to the primary ENVI-met software, which uses physical differential equations to
determine the microclimate, BIO-met is based on empirical data combined with outputs from
the atmospheric model.

The idea of Thermal (Outdoor) Comfort is heavily debated in the scientific community for
many reasons:

- What is an average human?
- Which class borders should be used to categorize the results?

- The empirical basis of the concept limits the possibilities to calculate and compare results.
[Mr. Nils Engruber]

Field Excursion:

During this course we had two filed excursions one trip was conducted in cologne for
German students and virtually for Indian students.

Similarly, one excursion was conducted here in pune, India. Virtually for German students
through Xpert eye device.
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Photo captured during excursion by me
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