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Deposition: impact on nature

Deposition = adsorption of NOX & NH3, SOX in nature
Eutrophication and Acidification of Nature habitats

the Netherlands:
- intensive livestock/farming, industry & population
- plus: international shipping and aviation
=> deposition main course of nature degradation

nature-permit in the Netherlands extremely difficult
fair share emission reduction by all sectors required

fig: EEA 2018



Steps:

• flight-tracks from ASD-B data
• track-selection EHAM area (3.000 ft)
• check reliability
• runway allocation (EHAM: 6 runway’s)
• type of airplane (S-code)
• origin destination (CallSign)
• start/stop point & taxi tracks (IOG data)
• missing transponders (2019: 28x E190)
• scale data (2019: 90% identified)

2 ASD-B receivers
by Donderdorp fig: approach 2019 fig: departure 2019

Reading ASD-B data



Results from ASD-B data

* helicopter (not included), turbo-prop and piston, unscaled amount of flight movements

RMI = assumption in Dutch regulatory:
- most TIM climb–out do match
- TIM approach is underestimated

TIM = time in mode

aircraft type in-bound
flights

TIM [sec]
approach & landing out-bound 

flights take-off
TIM [sec]

climb-out
RMI actual RMI RMI actual

wide-body plane 38.983 240 355,77 38.906 56 120 125,33
turbofan airplane 192.199 240 365,27 191.418 34 100 109,44
business-jet 2.582 96 420,06 2.528 24 30 82,32
others* 1.510 ICAO: 240 1.515 ICAO: 42 ICAO: 132
TOTAL 235.274 238,57 364,61 234.367 37,53 102,92 111,99



NOX Emission per LTO-cycle increases:
• larger planes
• fuel efficient burning (higher temperature)

 overall: emission per passenger drops 

Emission Development (LTO)



AEM calculation

CCD

LTO

Possibility for different file formats:
AEM (used), SO6, Parquet (will use)

Various calculation options:
Calculating standard LTO-segments (not used)
Usage of precalculated mach-numbers (used)

Running options:
GUI (used) or kernel (will use), multi-thread

fig: EUROCONTROL



Emission Results (below 5km)

NOX: departure emissions dominate
SOX: highly related to taxi 

& more dominant in approach



Deposition calculation

NL: internet platform AERIUS
(OPS as kernel, API available)

calculations above 5 km height:
hybrid modeling
NOX equilibrium is different at higher altitude

Local Air Quality at Airport 
Possible but must include: accurate

Taxi-data, APU/GPU and ground operations

ASD-B analysis

AEM (EUROCONTROL)
below 3.000ft: ICAO-LTO (AEED)

Above 3.000ft: BADA

Emission grid (3D or 4D)

above 5 km:
Eulerian model

deposition on Nature 2000

below 5 km: OPS kernel
RIVM (NL health & environment institute)

ground concentrations 
wet dry



Deposition results (below 5km)

LTO-emissions have more impact:

N-deposition up to 5 km: 
2
3

in LTO 
1
3

in CCD

NOX: mainly depositions from departure
SOX: taxi dominates, non-LTO less relevant



Summary

 analyzing radar-tracks with AEM

 AEM is a robust, fast, easy and flexible tool

 uniform calculation tools are valuable

 improvements is a continues process

ongoing study: depositions above 5 km

include TIM take-off, landing + taxi
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