
Midterm Review



Assignments

Brightspace discussion question:

“How concerned are you about the impacts of climate change in your lifetime?”

Due this Friday by 5pm. 

Third programming assignment on identifying crops in remote sensing data 

Due Friday the 3rd by midnight. 

Midterm - March 9th 



Syllabus update
Mar 7: Project plans/instructions
Project proposal assignment given
Mar 9: Midterm
SPRING BREAK
Mar 21: Influencing people/policy
Mar 23: Financing in a net-zero economy
Mar 28: Project Plan Presentations
Mar 30: Career Day
Apr 4: Disaster Response 
Apr 6: Health Impacts
Fourth assignment given
Apr11: Guest lecture on NYU’s M2Lines project
Apr 13: Predicting extreme weather events
Apr 18: Predicting food shortages
Apr 20: Automated Farming
Apr 25: Climate Migration
Apr 27: Project work day
May 2: Project Presentations
May 4: Project Presentations



Climate change in the news



Climate change in the news



Recap



Midterm

March 9th, normal time and place

Written exam: mix of multiple choice and short answer

Covering climate content, machine learning concepts, and specific papers



Earth’s energy budget and the greenhouse effect



Earth’s energy budget and the greenhouse effect



Greenhouse gases



Greenhouse gases
Chemical structure determines the absorption properties of gases

wavelength



Emissions





Different warming scenarios

Discussions of 
temperature 

increases are 
usually in 

degrees celsius 
relative to 

pre-industrial 
averages. We are 
currently at +1.2C



Building energy

With shared resources, shared walls and 
generally smaller square footage, households in 
buildings with five or more units consume only 
38 percent of the energy of households in 
single-family homes (Brown et al., 2005). 



Energy supply and demand



Calculating emissions

Most emissions are calculated “bottom-up” 

Remote sensing can be used for “top-down” estimates



Transport emissions

U.S. carbon emissions from transportation, 
2005 (Source: EIA, 2007b).

The largest sector contributing to 
transportation emissions is personal car use. 

Aviation is the worst per distance emitter. 



Life Cycle Analysis (LCA)

Life Cycle Analysis refers to the process calculating emissions for a product based 
on the full supply, production, and disposal chain.



Agriculture has a 
large impact on 
the planet



Food emissions



Energy sources



How can GHGs be removed from the atmosphere?
IPCC

When evaluating removal methods, need to consider process (including energy) and permanence.



Machine learning concepts

Regression, classification, optimization

Cross-validation / training vs test data

Evaluation methods: precision, recall, r^2, root mean squared error, 
percentage-based error

Basics of: regression methods, artificial neural networks, genetic algorithms



Themes from papers

The midterm will include questions about specific deep dive papers, centered on 
some re-occuring themes. You should review the paper deep dives in light of these 
themes.



Themes from papers

Restricting data features to those that are commonly available



Themes from papers

Surrogate models/data  to replace physical simulations



Themes from papers

Real-time computing constraints



Themes from papers

Determining feature importance



Themes from papers

Resolution mismatch issues



Themes from papers

Model generalizability/transfer



Questions?




