
• Firn gives insight into past climate
conditions.

• Due to changes in the firn’s physical
properties with depth, active seismic
techniques can be used to recover
the firn profile

1. Introduction 

2. Field Site & Seismic Data

4. Synthetic Results
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• Current seismic techniques (Herglotz-
Wiechert) are limited by the
assumptions of simple physics.

• Full Waveform inversion can mitigate
these limitations and provide
improvements to seismic imaging
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5. Starting model  

6. Prerequisites

• 108 unique receiver points 
• 0 – 20 m at 2.5 m spacing
• 25 – 50 m at 5 m spacing
• 60 - 980 m at 10 m spacing
• Dt = 0.00625 ms
• Nt = 16384 
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3. Full Waveform Inversion

1. first break picking the seismic data
2. Use Herglot-Wiechert inversion
3. Converting the density core to velocity Kohnen 1974
4. Combine top of density with HW model

2. Synthetic tests show FWI able
to detect ice slabs varying from
10 m to 80 m thick at depths of
20 m to 100 m

1. Synthetic FWI tests show FWI can
improve velocity models when the
starting model is incorrect
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7. Pine island data

Residual & 
inversion 

Update 
model

Forward 
modelling

Synthetic 
Data

FWI
Iterative 
process

Final 
model

Starting 
Model Field Data

Real Data
Modelled Data

Bad data match
cycle skip

Good data match

Direct wave not matched

• FWI can control or improve upon current seismic imaging techniques for firn
modelling, however, the transition to field data proves less simple!

• FWI shows promising results in the synthetic models, where the source wavelet is
known, and the data is clear and noise free.

• Here it can control or improve upon current seismic imaging techniques.
• The transition to filed data is an ongoing process.
• Extracting a sufficient source wavelet, and obtaining a best guess model is naturally

less simple than in the synthetic scenario, proving problematic for FWI at this stage.

For a live commentary of this presentation, I will be presenting at the IGS 
seminar on the 5th May

8. Conclusions


