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1 Introduction 
 

This document is a preliminary version for the Deliverable 4.1 within WP4 Models for airport 
LAQ&N performance and operations. The main objective is to describe the work done in 
T4.1 Selection of airports and operations scenario. For this purpose, the following points will 
be explained in the document sections:  
 

1. Selection of Use Cases (airports for study) 
2. Baseline scenarios description including: 

a. Terrain and meteorological data   
b. Airport terminal and runway/stands configuration. 
c. Traffic demand and type 
d. Procedures (SID/STAR profiles) 

3. Identification of the applicable regulatory framework of the Use Cases to address 
emissions and noise from aircraft engines and propagation in the vicinity of the 
airport. 

4. LAQ&N key performance indicators (LAQ&N- KPI) applicable to the Use Cases. 
5. Critical pollutants of LAQ for each Use Case. 

 
This work intents to establish an operational environment for the following tasks within WP4 
and for WP5 and WP6 in terms of optimization setup and validation.  

This document will be updated with new inputs from T4.2 for the D4.1 final delivery. 
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2 Use Case Selection 
 

This section will explain the methodology followed to select the most relevant Use Cases for 
the validation of INDIGO solution. Each of the Use Cases will consist of a characteristic 
European airport.  

2.1 Methodology for selection  
 

The steps to be achieved for the final selection of the use cases is as follows: 

1. General selection of most interesting and/or representative European airports: up to 
68 airports. 

2. Define and fill variables as the main characteristics for each airport, with the 
following criteria: 

a. Traffic volume: Big (>20M), Medium (5M-20M), Small (<5M) 

b. Terrain: flat (relative altitude difference <200 m and 15 km from start of 
roll), mountain (>+200 m and 15 km from start of roll), next to the sea, 
inland 

c. Atmospheric and meteorology information: summer (sunny, dry), winter 
(rainy, windy, stormy). 

i. Hot, monthly temperature above 25  

ii. Cold, less than 0  

iii. Warm, monthly temperature between 20 - 25  

iv. Mild, monthly temperature not above 20  

v. Dry, less than 20 mm   

vi. Wet, more than 100 mm 

vii. Very wet, more than 200 mm  

d. Population exposure: nearby airport, under flight path 

e. Runway configuration: single, multiple and crossing 

f. Country economic category (eg. GDP): Medium (<20k), Medium-High (20k-
50k), High (>50k) 

g. Data availability/limitation: Full, Partial, None 

3. Preselection (top 13) of the most relevant use cases in terms of the variables listed 
for each use case. Criteria used: 

a. Airport representativeness in terms of recognition and movements  

b. Complementarity of the selected airports between them in terms of the 
listed characteristics so that the final use cases cover the maximum 
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spectrum of the variables listed. The objective is to validate with INDIGO 
solution all representative/possible airport operational and environmental 
frameworks.  

c. The availability/access to the data for each airport. The content, accuracy 
and level of detail that can be obtained.  

4. Final selection of the use cases (4 candidates) considering mainly the 
complementarity and data access.  

 

2.2 Selection of Use Cases  
 

Following the methodology proposed in previous section, 68 airports are under study (see 
Figure 1 as example). From this list, the 13 most interesting and likely available use cases are 
selected (see Figure 2 and Figure 3).  

 

 

Figure 1 General UC selection 

 

 
Figure 2 Top 13 selected UC 

 

The top 13 airports are:  
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Figure 3 Top 13 airports 

 

Eventually, the final 4 Use Cases are selected:  

 

Figure 4 Final 4 UC 

 

This final selection is meeting the following criteria: 

¶ Representativeness from different countries: Spain, Latvia and Germany.  

¶ All airport categories: small, medium and big airports. 

¶ All types of terrain: flat, mountain and sea/inland.  

¶ All meteorologic conditions: summer and winter seasonal characteristics. 
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¶ Population exposure maximized: either next the to airport or under the flight path. 
In order to maximize the representativeness of the LAQ&N benefit expected from 
INDIGO.  

¶ All types of runway configurations: single and multiple with parallel or crossing 
runways. 

¶ The most frequent/representative GDP medium category 20k to 50k.  

¶ All data access available due to either partnership from the project (Madrid, 
Barcelona and Riga airports with full access and maximum granularity) or external 
invitation and data protection agreement (Dortmund airport with also almost full 
access).  

 

These 4 use cases will be described in detail in the following sections as expected to be the 
validation scenarios for the INDIGO solution.  

 

Note: full table of use cases available in Annex A.  
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3 Baseline scenarios 
 

3.1 Terrain and meteorological information 
 

The following sections present the information related to terrain, obstacles, meteorological 
parameters for each of the selected Use Cases. 

 

3.1.1 Dortmund  
 

Altitude of Airport is 425 ft and terrain around Airport is between 68 and 172 m elevation. 

 

Figure 5 Obstacles map for DTM airport 
 

The following figure shows an example of a Digital Terrain Model (DTM) with a 1-meter 
resolution that covers the airport and surroundings. These models are expected to be used 
for the LAQ&N assessment and will validate the influence of the terrain both in noise and 
pollutant dispersion.  
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Figure 6 Terrain model for DTM airport 

 
Month 

2022 

Wind speed 
(m/s) 

Wind 
Direction 
(º) 

Temperature 
(ºC) 

Hum. (%) Air Pressure 
(mBar) 

Min Max Avg Min Max Avg Min Max Avg Min Max Avg 

January 0 11,8 4,2 225 -2 14 4,2 53 100 88 987 1041 1023 

February 0 17,5 6,5 225 -3 13 6 30 100 77 990 1035 1015 

March 0 10,8 3,1 75 -4 19 7,4 20 100 60 998 1044 1023 

April 0 13,4 3,8 0 -2 23 9 25 100 69 981 1033 1014 

May 0 10,3 3,1 0 4 28 14,8 37 100 68 996 1028 1017 

June 0 9,3 3 0 6 32 18,1 28 100 68 1006 1024 1016 

July 0 7,2 2,7 0 9 38 19,5 11 100 62 1008 1031 1020 

August 0 6,2 2,4 0 8 34 21,3 21 100 60 1003 1028 1017 

September 0 9,8 3,1 0 5 30 14,8 27 100 74 994 1027 1012 

October 0 9,8 3,8 195 4 24 13,9 45 100 79 1002 1030 1018 

November 0 9,8 4,2 195 -5 16 8,8 50 100 79 989 1032 1012 

December 0 14,9 4,3 225 -8 17 3,7 41 100 85 999 1028 1013 

Table 1 Meteorological information for DTM 
 

3.1.2 Riga 

 

Altitude of Airport is 11 m and terrain around Airport is mostly flat. Within 20 km highest 
altitude is 28 m for natural features. There is recultivated garbage hill with altitude 36 m. 
Most of natural terrain features are dunes and, in most cases, they are covered by pine 
forest.  
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Obstacle map (all obstacles above 1,2% gradient form threshold) is shown in Figure 7: 
 

 

Figure 7: RIX airport obstacle map 

 

The following figure shows an example of a Digital Terrain Model (DTM) with a 20-meter 
resolution that covers all the Latvian terrain. These models are expected to be used for the 
LAQ&N assessment and will validate the influence of the terrain both in noise and pollutant 
dispersion.  

 

Figure 8 Example of Digital Terrain Model (DTM) for RIX 
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The following table shows the average meteorological parameters for RIX airport during year 
of study.  

Parameter 
Wind 
Speed 

Temp. Hum. 
Air 

Pressure 
Dewpoint Gust Visibility 

[m/s]  [°C] [%] [mBar] [°C] [m/s]  [m] 

Min 0.5 -16.0 20.0 962.0   258.0 

Average 3.3 7.8 79.2 1014.0   9395.5 

Max 14.4 32.0 100.0 1048.0  23.7 9999.0 

0.01 0.5 -9.0 32.0 980 -12.0 0.0 998 

0.05 1.0 -5.0 43.0 993 -8.0 0.0 4508 

0.1 1.0 -3.0 51.0 999 -6.0 0.0 8002 

0.2 1.5 0.0 63.0 1006 -3.0 0.0 9999 

0.3 2.1 2.0 72.0 1010 -1.0 0.0 9999 

0.4 2.6 4.0 80.0 1013 1.0 0.0 9999 

0.5 3.1 8.0 86.0 1015 4.0 0.0 9999 

0.6 3.6 10.0 88.0 1017 7.0 0.0 9999 

0.7 4.1 12.0 93.0 1019 9.0 0.0 9999 

0.8 4.6 15.0 93.0 1022 11.0 0.0 9999 

0.9 6.2 20.0 100.0 1027 15.0 0.0 9999 

0.95 7.2 23.0 100.0 1032 17.0 0.0 9999 

0.99 9.3 29.0 100.0 1041 19.0 13.4 9999 

Table 2 Meteorological information for RIX 

 

 

Figure 9: Wind rose of RIX airport 

 

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

14.0%
10

20
30

40
50

60

70

80

90

100

110

120

130

140

150
160

170180190200
210

220

230

240

250

260

270

280

290

300

310

320
330

340
350

Wind rose of RIX

>10 8-10 6-8 4-6 2-4 0-2



   
 

  

INDIGO project has received funding from the European Climate, Infrastructure and 
Environment Executive Agency (CINEA) under the Horizon Europe programme under 
grant agreement No 101096055. 

17 
 

3.1.3 Barcelona 
Altitude of Airport is 4 m and terrain around Airport is mostly flat. 

 

Figure 10 Obstacle map for BCN airport 

 
The following figure shows an example of a Digital Terrain Model (DTM) with a 25-meter 
resolution (from the Spanish Geographic Institute) that covers the airport and surroundings. 
These models are expected to be used for the LAQ&N assessment and will validate the 
influence of the terrain both in noise and pollutant dispersion.  

 

Figure 11 Terrain data for BCN airport 






































































































































































