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• Arctic Amplification – greater climate change
near the polar regions of Earth as compared to
rest of the hemisphere.
• Investigate the causality between multiple
atmospheric processes and sea ice variations
using data-driven approaches.
• Pave the way for disentangling the complicated
causal relationships in the Earth system, by
taking the advantage of cutting-edge data science
and Artificial Intelligence technologies.

MOTIVATION

PROBLEM STATEMENT

RESEARCH FOCUS [1]

• We compared the performance of our proposed
model TCINet-GMM, with multiple SOTA approaches
and two baseline variants of TCINet.

• All models are evaluated using Root Mean Squared
Error (RMSE), Estimated Lagged Average Treatment
Effect (LATE) and Precision Estimation for
Heterogeneous Effect (PEHE).

METHODOLOGY [2] RESULTS - OBSERVATIONAL DATA

• We demonstrate the effectiveness of our model on adjusting bias due to time-series confounding, and continuous
treatment effect estimation.

• Our findings align with the literature on "increasing Greenland blocking index leads to decreasing sea ice extent” [3].
• In future, we will extend our work to spatiotemporal causal inference in presence of spatial confounders.
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Given the data Zt (covariates) at timestep t, we want to
estimate the lagged causal effect (LATE) by forecasting
observed (factual) as well as counterfactual values of sea
ice, i.e. potential outcome Yt+l at timestep t + l after
intervening on/perturbing on certain atmospheric
processes, i.e. time-varying treatment Xt
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DATASET
Observational data includes 40 years of NSIDC and ERA5 reanalysis 
data from 1979 – 2018 in 25km resolution.
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Figure: Training (top) and Testing (bottom) pipeline for the causal inference model – TCINet.

RESULTS - SYNTHETIC DATA

CONCLUSIONS & FUTURE WORK

How does  increased  Greenland Blocking index affect JJA 
Arctic sea ice melt after 8 days given atmospheric and 

oceanic data in the Barents and Kara Sea?

Synthetic data includes 100,000 samples from non-linear time-
series:
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