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Research question:

Is it possible to use only open data
to study the performance of
aircraft?

e for simulations?
e for inferring fuel?
e for estimating emissions?
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10 months later (go-no-go moment)
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2019

Open Aircraft
Performance
Modeling

Based on an Analysis of Aircraft Surveillance Data

Junzi Sun

Open#P

An Open Tool for Aircraft
Performance and Emissions
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New chapter:

sustainability with opensky & its community
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Evaluation of Aviation Emissions and Environmental Costs in Europe
Using OpenSky and OpenAP t

by € Junzi Sun* 2@ and @ Irene Dedoussi &

Sustainable Aviation Lab, Control and Operations Department, Faculty of Aerospace Engineering, Delft University
of Technology, 2629 HS Delft, The Netherlands

* Author to whom correspondence should be addressed.

T Presented at the 9th OpenSky Symposium, Brussels, Belgium, 18—19 November 2021.

Eng. Proc. 2021, 13(1), 5; https://dol.org/10.3390/engproc2021013005
Published: 28 December 2021

(This article belongs to the Proceedings of The 9th OpenSky Symposium)
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Environmental Footprint of Private and Business Jets T
by @ Junzi Sun 1.2" 2 © @ Xavier Olive 2© and @ Martin Strohmeier 2 @

1 Faculty of Aerospace Engineering, Delft University of Technology, 2628 CE Delft, The Netherlands
2 OpenSky Network, 3400 Burgdorf, Switzerland

" Author to whom correspondence should be addressed.

T Presented at the 10th OpenSky Symposium, Delft, The Netherlands, 10-11 November 2022.
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(. Elon Musk &
- @elonmusk
My commitment to free speech extends even to not

banning the account following my plane, even though
that is a direct personal safety risk

725 Readers added context they thought people might want to know

The implied account in this tweet is elonjet, which is currently banned:

twitter.com/elonjet
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selected private jet emissions (2019-2022)
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selected company jet emissions (2019-2022)
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= (Dreddit Q & wdataisbeautitul @

r/dataisbeautiful - 1 yr. ago
AndooBundoo

Private jet emissions in the last 3 years of well-known

individuals, computed using open ADS-B data
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Embassy Science Fellowship

Embassy Science Fellowship - France

Sustainable aviation: collaboration for research into cleaner air traffic

Ol

Laurent Joly @ -1st daniel delahaye- Xavier Olive - 1st
Director of the Institute for Sustainable Aviation - chercheur chez ENAC Toulouse Senior Research Scientist, HDR

What:

1) Flight emission inefficiency

2) Electric flights?

Conclusion:
1) 19% excess emission

2) not feasible
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New chapter: Contrails
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GOES-16 08 May 2020 17:31 UTC

(a) GOES-16 BTD-image

(b) OpenSky trajectories of N334AX
and N335AX

(c) Terra MODIS:
Reflectance (true color)

Corrected
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2022
Climate Action Seed Fund:

MOCHA - Multidisciplinary Open
Collaborations on High Altitude
Contrail Detection with Aviation and
Satellite Data Fusion

Open Contrail Research Leveraging Flight and Satellite Data

Dr. Junzi Sun & Ir. Esther Roosenbrand
Faculty of Aerospace Engineering, TU Delft

1 5 papers Q 2 open-source tools é 3 conferences ﬂ1 research visit

1: Fast Meteo (https://github.com/junzis /fastmeteo) [1]
An open-source tool is developed to rapidly estimate contrail formation of flights at scale, based on meteorological

conditions.
Persistent cotrail

‘wuw-m modl
| e

2

2: Contrail-Net (https://github.com/junzis/contrail-net) [2](5]
An open-source machine learning model and related datasets are created for identifying contrails in satellite images.

3: Contrail minimization through altitude diversions: A feasibility study leveraging global data [3]4]
Global contrail formation is assessed using flight data and weather balloon data. It was found that half of flights can
successfully avoid persistent contrails by diverting the cruise altitude within current airspace safety structures.

. Nt
»{ " rcoutie
of : % 5 Lo
] - 5 .
' 1000
17*% o0

This research is funded by TU Delft Climate Action Programme, and we also received support from:

fupelft AISTECH fIg-=~se= AAspire

I ——
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Open tool: FastMeteo
Improve the speed of
aggregating meteorological

data to flight.

(from tens of minutes / hours
to seconds)
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Examining the contrail forming regions based on
different theories

) Persistent contrail
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Alignment: theory models vs remote sensing
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Activation

GOES-16 08 May 2020 17:31 UTC

(c) Terra MODIS: Corrected
Reflectance (true color)

(b) OpenSky trajectories of N334AX
and N335AX

(a) GOES-16 BTD-image
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Open Contrail Research Leveraging Flight and Satellite Data

Dr. Junzi Sun & Ir. Esther Roosenbrand
Faculty of Aerospace Engineering, TU Delft

-| 5 papers Q 2 open-source tools é 3 conferences 1 research visit

1: Fast Meteo (https://github.com/junzis /fastmeteo) [1]
An open-source tool is developed to rapidly estimate contrail formation of flights at scale, based on meteorological
conditions.

Pecsstent canrail

2

2: Contrail-Net (https://github.com/junzis/contrail-net) [2](5]

An open-source machine learning model and related datasets are created for identifying contrails in satellite images.

N

3: Contrail minimization through altitude diversions: A feasibility study leveraging global data [3]4]
Global contrail formation is assessed using flight data and weather balloon data. It was found that half of flights can
successfully avoid persistent contrails by diverting the cruise altitude within current airspace safety structures.

o008

294

Yot
N o .

This research is funded by TU Delft Climate Action Programme, and we also received support from:

fupelft AISTECH fg-=~=c= /Aspire

Josep Pino st
CTO at Aistech Space

A I ST E c H Technology

intell gies

MISSION.

Our mission is to generate affordable,
recurrent, high-resolution thermal imagery of
the planet to provide a new perspective of
Earth’s changing resources. By combining our
own thermal imagery captured from space
and other data sources, we improve our
customer’s decision-making processes toward
a sustainable future.

OUR SOLUTI

Solutions

Data Services

Location

Contact

My Aistech v
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Open Contrail Research Leveraging Flight and Satellite Data

Dr.Junzi Sun & Ir. Esther Roosenbrand
Faculty of Aerospace Engineering, TU Delft

5 papers Qz open-source tools % 3 conferences ﬂ'l research visit

1: Fast Meteo (https://github.com/junzis/ U]
An open-source tool is developed to rapidly estimate contrail formation of flights at scale, based on meteorological
conditions.

Persstent contrail

2: Contrail-Net (https://githi m/junzis/contrail-net) [2][5]
An open-source machine learning model and related datasets are created for identifying contrails in satellite images.

3: Contrail minimization through altitude diversions: A feasibility study leveraging global data [3][4]
Global contrail formation is assessed using flight data and weather balloon data. It was found that half of flights can
successfully avoid persistent contrails by diverting the cruise altitude within current airspace safety structures.

000
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e
This research is funded by TU Delft Climate Action Programme, and we also received support from:
2 otz .
TUDelft AISTECH fg-=n=c= AAspire
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New challenges: Mitigation?
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Transportation Research Interdisciplinary

Perspectives ?
Volume 22, November 2023, 100953 I -

Contrail minimization through altitude
diversions: A feasibility study leveraging
global data

ELSEVIER

Esther Roosenbrand 2, &, Junzi Sun &, Jacco Hoekstra &=

Show more v

+ Add to Mendeley <« Share 393 Cite

https://doi.org/10.1016/j.trip.2023.100953 A Get rights and content 2

Under a Creative Commons license 7 @ open access

Esther Roosenbrand - st
PHD Candidate at Technische Universiteit Delft

(=)

NewScientist (sonn )

Pod: Video Ci Culture Ci | This week's magazine

Health Space Physics Technology Environment Mind Humans Life Mathematics Chemistry Earth Society

Environment

Slight flight altitude changes could
slash aviation's climate impact

Contrail clouds that form behind planes are responsible for much of the climate warming
effects of flying. Small altitude adjustments would help minimise them
By James Dinneen

B9 30 January 2024

f X in ¢ = @

> 4 i

4 Contrails contribute to climate change, but slight changes in aeroplane altitude can reduce their impact
siloto/Shutterstock
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What's next?
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Short term: next week

Study of global contrail forming

based on OpenSky data.

Xavier Olive - st
Senior Research Scientist, HDR

Martin Strohmeier- st
Senior Scientist at Swiss Cyber-Defence Campus (ar W&T)

Esther Roosenbrand st
PHD Candidate at Technische Universiteit Delft
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Longer term:

Better Al model for contrail detection
in remote sensing images, and
mapping to flights with higher

Adccurdacy. (with researchers from EUROCONTROL)

Gabriel Jarry st

Data Scientist - Aviation Emissions

Philippe Very -2nd

Senior Data Scientist at Eurocontrol - Aviation Sustainibility Unit
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Follow my colleagues at Control & Operations:

Better understanding of aviation, Non-CO: effects,
and climate dynamics

Feijia Yin st Volker Grewe - st
Assistant Professor at TU Delft on Climate Effects of Aviation Climate Change - Challenges for Aviation
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So what now?

49



Transport emissions
as share of the EU™'s total greenhouse gas emissions (2019)™
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How to address aviation's climate problem

with open data
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How to address aviation's climate problem
with open gata community
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Thank you!

Junzi Sun (He/Him)
Assistant Professor at Technische Universiteit Delft

Email: j.sun-1@tudelft.nl
Twitter: @junzi
GitHub: junzis
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