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• What data do we have?

• What have we done with the data?

• What might we do with the data?

• What should we do with the data?

Overview
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Motivation

Impacts of the space industry are historically overlooked, but they need to be 
considered

Many people cannot comprehend the magnitude of the current rate of increase in 
launches

The space industry is approaching emission levels of the aviation industry

Research is being done to model the 2D impacts of launch 

Most launch emissions data is outdated or from SRMs 
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What have we done?

Figure: (Barker et al., 2024) Vertical distribution of air pollutants and 

CO2 emissions from rocket launches and object re-entries in 2022

Studies have been conducted to address the 
vertical distribution gap, which is largely ignored 
in LCA practice.

These studies are excellent examples of framing 
multidimensional emissions. 

They highlight how the environment/altitude of 
the emission impacts its overall effect.  

These studies don’t bridge the gap between 
chemical emissions and human and ecological 
impacts. 

Can we do this for specific launch profiles?
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Troposphere

Stratosphere

Mesosphere

Thermosphere
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What might we do?
kg SO2 eq CTUh CTUe kg N eq MJ surplus kg CO2 eq CTUh kg CFC-11 eq kg PM2.5 eq kg O3 eq

Launch Vehicle Acidification Carcinogenics Ecotoxicity Eutrophication
Fossil Fuel 
Depletion Global Warming Non-Carcinogenics Ozone Depletion

Respiratory 
Effects Smog

Ariane 5 Materials
2,300 0.75 25,500,000 1,600 280,000 400,000 0.25 0.02 500 26,000 

Solid (AP-Al/HTPB) 
Production 28,500 0.90 73,800,000 15,050.68 3,520,000 4,600,000 1.74 0.23 5,700 314,000 

LOX-LH2 Production
800 0.01 1,400,000 614.08 350,000 200,000 0.04 0.02 300 11,000 

NTO-MMH Production
500 0.01 8,200,000 275.95 60,000 100,000 0.02 0.02 100 3,000 

Solid (AP-Al/HTPB) 
Combustion Ground Impacts 74,100 -   39.38 0.72 - 10,000 -   -   40 127,000 

LOX-LH2 Combustion Ground 
Impacts -   -   -   -   -   - -   -   - - 

NTO-MMH Combustion 
Ground Impacts -   -   0.27 0.01 -   1,000 -   -   - 3 

Total Mission
106,000 1.67 108,900,000 20,000 4,200,000 5,300,000 2.04 0.28 6,600 480,000 

Diameter of Impact Around 
Launch Site ? ? ? ? ? ? ? ? ? ?

Data Sources: Barker et al., 2024; Carbajales-Dale and Murphy, 2023; Ross and Sheaffer, 2014 6



What might we do?
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A method for simulating the real-world impacts of launch to be 
used during mission planning

Launch profile 
information:

- Launch vehicle 

- Fuel types

- Fuel mass

Emissions modelling 
calculations and 
launch output 
projections 

Eg. Using databases, 
public reports and 
launch livestreams

Chemical output 
profile against 
altitudes

(2D midpoint impacts)

Local impacts on 
humans and ecology

(4D endpoint impacts)

What might we do?
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What should we do?

What are your thoughts 
on how these impacts 

can be displayed?

How can we effectively 
use this data?

How can we encourage 
data collection for 
modern rockets?
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Thank you
Questions?
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