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Current gap: Climate Adaptation is Needed
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Climate change is fueling deadly heat waves
in India. It’s putting the country’s

development at risk, study says Ehe Nework Times
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Spain Bakes in Summer-Like Heat,
and Worries About What Comes Next

The April temperatures, over 100 degrees Fahrenheit in some
places, come on top of a long-running drought that has depleted
| reservoirs and dried up fields.
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Sunbathers on Malvarrosa Beach in Valencia, Spain, on Monday. The country is used
to hot weather, just not so early in the year. Jose Jordan/Agence France-Presse — Getty
Images

Climate change is happening now ...
but we are too unprepared

Flood Fort Lauderdale 2023, Extreme heatwave in India and Spain (April 2023)
Quebec wildfires - NYC



Current gap: Climate Adaptation is Needed

Number of Disasters
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... and their associated cost.

U.S. Billion-Dollar Disaster Event Types by Year
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How can Al help? 1. Resilience

Flood forecasting with machine learning models in Short—term, faSt, flood pred iction

an operational framework
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SUSTAINABILITY

How we're using Al to help address the
climate crisis

Harirampur, Bangladesh
S
Hydrological model
How will the river water change in

Nov 02,2022 - 5 min read
the next few days?

9 Yossi Matias < Share
VP Engineering & Research and Crisis Response Lead

Inundation model
Where will the river flood water reach?

Harirampur
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How can Al help? 1. Resilience

Monitoring: flood mapping

Using deep learning to map inundation, using meter-scale resolution satellite
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How can Al help? 1. Resilience

Monitoring: wildfire progression
Using deep learning to track wildfire progression:

RADR - FIRE/ DOE PNNL
Rapid Analytics for Disaster Response




How can Al help? 2. Improved prediction

Weather: up to 2 weeks
Al can have similar or better skill than weather centers prediction.
Europe is leading the way (integrating Al in weather forecasting)

c) Rolling out a forecast

a) Input weather state

b) Predicting the next state

Better

GraphCast: Learning skillful medium-range
global weather forecasting

Wind accuracy
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How can Al help? 2. Improved prediction

After two weeks no accuracy from Al models (nor from physical models)
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Subseasonal to seasonal prediction is a major challenge %s
Critical for agriculture, insurance etc

Limited data: How many droughts or El Nifio have we seen?
B



How can Al help? 3. Improved projections

Al can post-process climate models to correct them
and provide better estimate of climate change (here, temperature)

Surface air temperature anomaly in 2081-2098 - SSP2-4.5

Artificial Neural Networks ensemble
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Summary

Al can help climate change adaptation & resilience in many ways

- Real-time Monitoring

- Prediction
- Short-term weather forecasting
- Short-term climate predictions (a few weeks to year)
- Climate projections (>10 years)

Still some gaps:

- Seasonal to multi-year predictions, empirical indices for risks...
- Training data!

But we are in a much better place to face risks than a few years ago.

Not just academic work, tremendous private interest, boundaries are porous.

Feel free to reach out: pg2328@columbia.edu

@WLerp


mailto:pg2328@columbia.edu

How can Al help? 2. Improved prediction

Seasonal to yearly climate prediction:
El Nifo

LETTER

https://doi.org/10.1038/541586-019-1559-7
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Deep learning for multi-year ENSO forecasts
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Current gap: Climate Adaptation is Needed
but Requires Reliable Predictions and Projections

Current climate models are too uncertain

Global Air Temperature - CMIP6 (New Generation)
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Climate models’ forecasts do not translate into actionable adaptation

®Lcne



How can Al help? 3. Improved projections

Al can help improve climate models:
unresolved physical processes cause model errors

Clouds Ocean Eddies Photosynthesis
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How can Al help? 3. Improved projections

Example of deep clouds (convection)

Coarse
graining

T Gentine et al., 2018 GRL; Rasp et al., 2018 PNAS, Shamekh et al 2023, PNAS


https://docs.google.com/file/d/18zgyg-b-eASBNvzx4f1g8XlXCX-Iu1ib/preview
https://docs.google.com/file/d/18zrC-tvsi3J9A0bLZa1AucyYaWGFz5Qq/preview
https://docs.google.com/file/d/19-DyLyFpXkgo987UyIvpMlpxDKvkMxBI/preview

How can Al help? 3. Improved projections

Step-change improvements in extremes
> critical for inundation and flood projections
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