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Growth and impact of
space travel
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Questions requiring measurements

1) How do launch/reentry emissions ERF from aviation

impact the atmospheric composition, Contrails %
dynamics and climate? Caroon dioxide — T
- ozone depletion, cloud formation Nirogen oxides B

2) What is the role of current and future ~ ——— ——
propellants?
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Lee et al. 2021

Orbital Population — Tonnage

3) What are the effects of space debrison | | Orbital mass
stratospheric aerosol and ozone? '
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How to get a plane into the plume

Call/ICAO24: RYR8HF /[4ca24e
Altitude: 37000 ft
Speed/course: 435 kt 108°
TAS/heading: 442 kt 114°
Wind: 45 kt  192°

Horizontal distance: 23.6 NM
Vertical distance: +34 ft
Bearing: 113°(abs.) -1°(rel.)
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Fast and precise
aircraft
instrumentation

J— ' Trace gas concentrations
Cloud probes Aerosol size and composition CO CO, CH, H,0 NO, NH; O,
Image credits: DLR EGU General Assembly | AS 3.9 | 1 May 2025 6
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Adaptable plans

@ Piggyback

options
— L ¥ Duration/
Different launchers Delays

—J

Sites de lancement
orbital et suborbital
+ Existants

En construction, ou en projet

Infographie Le Monde = Sources : BryceTech ; Novaspace ;
CNES ; Centre spatial guyana's ; Gunter's Space Page

Different aircraft ... ... with other instruments

Launch site

EGU General Assembly | AS 3.9 | 1 May 2025



Summary

Adapt methods for high-resolution measurements of
o exhaust plumes
o impacted and background atmosphere
o space debris

Based on earlier work, link measurements to models
(plume, GCM, CCM) and near field to far field

Exploit synergies of exhaust and debris measurements,
supporting life cycle assessment (LCA) capabilities

EGU General Assembly | AS 3.9 | 1 May 2025
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