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Presenter Notes
Presentation Notes
Hello everyone, I am Tyrell Cooper a senior Geoscience major. Today I have the pleasure of presenting my senior independent study regarding extreme weather conditions across the North Atlantic.
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Global Significance of the 
North Atlantic Ocean

• [Atlantic] Meridional 
Overturning Circulation  

• Deep water formation 
drives global ocean 
currents

• Climate change reduces 
circulatory strength

 Weakened AMOC strength directly produces 
anomalous regional cooling (Liu et al. 2024)

Presenter Notes
Presentation Notes
Let’s begin this discussion about the ocean. Ocean currents flow around the globe, from basin to basin, like a conveyor belt. If we are to get in a boat on the equator and travel solely on this conveyor belt, we would move slowly northward towards the Arctic Circle. Then sink down to the ocean floor and get pushed along the ocean floor until reaching the Antarctic Circle. We are then launched back up to the surface and subsequently return to the equator. Barring the various external and internal factors that intricately complicate this system, this pattern is what generally occurs for the North Atlantic Ocean. 
The site where the ocean water sinks down is known as a site of deep-water formation and it is the driving component, or the engine, that keeps this system in motion. Unfortunately, the speed at which this sinking occurs is slowing, or weakening, which subsequently slows the entire system causing a myriad of regional and global effects. In response to this weakening, the surrounding surface waters are cooling uncharacteristically. Throughout the last year, I have been studying the atmospheric response to this regional oceanic disturbance. 



Finding Appropriate Data Can 
Be Tough

• Data sets used: 
NOAA/CIRES/DOE 20th 
Century Reanalysis (V3)

• Made with historical 
observed data and 
strengthened with 
computer models

Presenter Notes
Presentation Notes
With my research question solidified, I needed to find a data that contained variables that could appropriately represent the climate system and weather system. This was a rather challenging task because I am focusing on the open ocean and needed consistent and reliable data for a few decades at least. There are many publicly available data sets to choose from with widely different and strangely similar features or components to them. But as I was nearing the end of fall semester, I had to make a choice and show my advisor some promising news. 
I chose the data set NOAA/CIRES/DOE 20th Century Reanalysis (V3) which provides a slue of atmospheric and oceanic variables that were physically observed and strengthened with computer models. Provided by NOAA PSL.



Identification of Historical Patterns 
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• Atmospheric pressure patterns  
have distinct temporal (time) and 
spatial (distance) occurrences
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Presenter Notes
Presentation Notes
After downloading 31 years of daily data and cropping to the North Atlantic Ocean, I had used the coding algorithm, self-organizing maps or SOM, to create a set of maps representing the most common sea level pressure patterns for the region. 
Presents historical observed data strengthened with modelled data




Type Index Name Definition

Cold 

(Absolute)

Icing Day (ID) Count of days when mean 

temperature is less than -2℃
Heat 

(Threshold)

Tm90p Percentage of days when mean 

temperature is higher than 90th 

percentile for the year

Precipitation 

(Duration) 

Consecutive 
Dry Days (CDD)

Count of events when mean 

precipitation is less than 0mm 

for at least 5 days

Trends are Found in Extreme 
Weather Conditions

• Higher probability of high 
amounts of rain

• Lower probability of little 
rain and no rain

• Increased probability of higher-than-average 
precipitation events in recent decades 

Pm15

Pm95p

Pm99p

Presenter Notes
Presentation Notes
Detail the variable labels before telling the probabilities. 
Describe the pie chart and how it works.
Replace x*C with the appropriate value.

Unique Weather Trends Occur for Specific Pressure Pattern




Significance of a Pressure System

• The region’s leading 
climate mode is North 
Atlantic Oscillation (NAO)

• High correlation is found 
between the NAO and 
temperature and rainfall 
patterns 

Presenter Notes
Presentation Notes
The average NAO condition results in prevailing westerly flow into Western Europe, which has a moderating effect on surface temperatures. The Atlantic Ocean is relatively cool compared to continental Europe in summer, and so a westerly wind has a cooling influence and prevents excessive heat events. In winter, the Atlantic Ocean is relatively warm compared to continental Europe, and so a westerly wind has a warming influence and keeps the colder weather at bay.
NAO phase would typically remains in a given phase anywhere from a few days, to a few months, as seen in the 5-year NAO history 



Making Useful Interpretations

In conclusion, there is an increased likelihood for events of high 
precipitation to occur during summer months across the North Atlantic 
Ocean when there’s a strong northward low-pressure system.
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Thank You for Attending

• Shout-out to my advisor Dr. Pollock and the rest 
of the Earth Sciences Department for their 

continued support and encouragement.

• Greatly appreciate Dr. Dong Liang at the 
University of Maryland for the code support.

Any Questions or Comments?
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