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(Mostly introduction and logistics)



Logistics

• Pizza Courtesy of Alex Turner
• MLJC Maintainers: Eric, Will, Andy
• Biweekly Meeting, Thursday 12-1pm @ ATG 311
• Fall Quarter Schedule

• October 8
• October 22
• November 5
• November 19
• December 3



Logistics

• MLJC Website: 
• https://nightingale-lzh.github.io/UW-

Atmos-MLJC/
• Collection of previous paper discussions, 

workshops, etc.

• (I need someone to help me maintain the 
website. Ideally, first-year students)
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Icebreaker & Introduction

• Name, Department, Year, Research Topic
• Summer Highlights, Hobbies(?)
• Survey:

• What aspects of AI/ML do you like the most?
• Math behind ML (linalg, stats, theory) x5, satellite x2, not training, XAI, linear 

systems, DMD, operational forecast, observations, DA, not math, ML on improving 
science, emulator, capability of ML model (speed, backprop), generative model

• What AI/ML topics do you want to know about?
• Generative model x2, not architecture, climate and AI x2, ML methods x2, 

benchmarking (evaluation) x3, process/dynamics emulation, ROM, uncertainty 
quantification, sampling, PDE problems

The paper we have today is not very important. We can take long time to introduce yourselves here



Fall Quarter Logistics
• October 8

• Lead: Andy, Pizza: Eric

• October 22
• Lead: Anna, Pizza: Ben

• November 5
• Lead: August, Pizza: Will

• November 19
• Lead: Chris, Yi, Sydney, Pizza: Hikari

• December 3 (week before AGU)
• Lead: Will, Pizza: Chris

• Paper Discussion
• We have a backlog of good 

papers. 
• Let Andy know if you have 

any paper suggestions

• Workshop
• New workshop or repeat 

previous one

• Beta-test presentation
• Ideally ML-related

• The lead has the final decision



Paper Discussion

• Improving Radar-Based Precipitation Nowcasts 
with Machine Learning Using an Approach 
Based on Random Forest

• Mao & Sorteberg, 2020

• Link: https://doi.org/10.1175/WAF-D-20-0080.1
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Overview

• Norway
• Classification Problem 

• No precip vs. precip
• Heavily skewed in one class (7% precip 

cases)

• Method: Random Forest
• Goal:

• Improve radar and NWP
• Generalizability across regions
• Find good predictors



Predictors

2.5km res. NWP 
covering Scandinavia 
and the Nordic Sea



Predictors

Region Based 
on EOFs

Predictors are the average of p1 and p2

Local Predictions

Inv. distance weighted of 
surroundings (100km x 100km)



Methods

• Random Forests (RF)
• Collection of binary trees
• Divide the dataset where it maximizes the “information gained”

• Measured by entropy, Gini index (used in this study), velc.(? “Or” version of “etc.”?)
• Aggregate the predictions from many trees

(Example from wiki)



Methods

• Random Forests (RF)
• Collection of binary trees
• Divide the dataset where it maximizes the “information gained”

• Measured by entropy, Gini index (used in this study), velc.(? “Or” version of “etc.”?)
• Aggregate the predictions from many trees

+ Naturally tolerates missing values
+ Robust to outliers
+ No preprocessing needed

- Bias toward the dominant feature
- Poor extrapolation



Methods

• Hierarchical Clustering
• Feature importance
• Group predictors by hierarchical clustering of spearman corr. matrix 
• Shuffling the values of one or more predictors and observing their 

predictions drop

(Example from wiki)

This paper will use 
Spearman corr. coeff. 
as a distance measure
(I assume they are 
using abs(rho)) 

The paper also presents another method for determining 
feature importance, which I skipped (too many figures)



Evaluation Metrics

Actually, this is a good summary of binary evaluation metrics



Evaluation Metrics (In case words are too hard)

Also, check Roebber 2009 for more info



Evaluation Metrics

Also, check Roebber 2009 for more info

https://doi.org/10.1175/2008WAF2222159.1

https://doi.org/10.1175/2008WAF2222159.1


Discussion
Model Performance

Good and 
Unbiased

(More info about this type of plot in Roebber 2009 paper)



Discussion Model Performance



Discussion
Spearman Correlation Coefficient

Feature Importance

Hierarchical Clustering 

Random value
Ideally, this should have 
the lowest importance

I don’t know why this is above 1… maybe 
some normalization is performed?



Discussion Feature Importance

Good!



Discussion
Feature Importance
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