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Abstract:

Statement of the Problem: Heatwaves have historically been one of the largest 
contributors to weather-related disasters across the world. Anthropogenic 
climate change increases the duration and intensity of heatwaves and densely 
populated states such as New Jersey are greatly susceptible to their effects. 
With a geographical focus on New Jersey, this research aims to quantify future 
heatwave events in order to explore underlying climate drivers and accordingly 
develop an optimal machine-learning based emulator to predict heatwaves.

Methodology and Theoretical Orientation: An initial analysis of the CMIP6 data 
archive from the Earth System Grid Federation (ESGF) was conducted and 
daily surface air temperature, annual carbon dioxide, and annual methane data 
were extracted from Shared Socioeconomic Pathways (SSPs) deployed in 
various climate models. Using heatwave detection methods from Hobday et al., 
heatwave characteristics such as duration and intensity were calculated for the 
time period of 2015-2100. Multiple machine learning models were developed 
and tested for their accuracy in emulating heatwave statistics based on carbon 
dioxide and methane data.

Findings: The results of this evaluation concluded that Random Forest and 
Ridge Regression models, trained on normalized CESM2-WACCM carbon 
dioxide data, achieved optimal performance especially in predicting the 
maximum duration of a heatwave event and the number of heatwave events in a 
given year. Additionally, the findings reveal the significant role of carbon 
dioxide as a strong climate driver of heatwaves, contrasting methane as a 
relatively weaker climate forcing agent.

Conclusion & Significance: The research validates the effectiveness of ML-
based emulators in analyzing relationships between target climate events and 
climate drivers. The study also shows that the severity of heatwave metrics in 
New Jersey are projected to rise over time from 2015 to 2100, causing adverse 
implications on people’s health and environment. The outcomes of this study 
offer valuable insight for future research and policy formation for climate 
change mitigation and adaptation.


Biography

Vinay Karthik is a high school junior and youth climate advocate at the 
Wardlaw+Hartridge School in New Jersey, USA, passionate about bringing 
climate solutions to his community. Vinay is part of the Global Coordination 
Team at YOUNGO, the Children and Youth constituency for UNFCCC, where 
he helps to organize international and national UN conferences. Vinay is also a 
National Youth Action Team Lead in Citizens' Climate Lobby where he has 
spearheaded several climate action campaigns, helped host multiple grassroots 
advocacy events, and lobbied local congressmen to pass important climate 
policies. Vinay has won several national advocacy awards and hosted many 
international climate workshops. He has also published multiple climate op-eds 
in newspapers and maintains a youth climate website and a popular youth 
climate blog. Vinay is interested in majoring in Environmental Engineering and 
Climate Policy.


Global Platform For

Science (Life Science, Medical, 

Clinical, Pharma), Technology, 

Engineering &


Management Professionals To Exchange 

Ideas,


Knowledge And Networking


At 300+ International Conferences

http://www.meetingsint.com/conferences/emergencymedicine
http://www.meetingsint.com/conferences/emergencymedicine


International Journal 
of Cardiovascular 

Research


Volume 
10


Volume 10 • Issue 4 • 100438https://www.meetingsint.com/conferences/emergencymedicine

About Research Topic

A heatwave can be defined as an event of abnormal 
heat with temperatures rising above the 90th or 95th 
percentile for more than five days, based on a 30 
year historical baseline period. The characteristics of 
a heatwave include duration, intensity, rate of 
evolution, and spatial extent, with duration and 
intensity having the most direct impact on how 
deadly a heatwave can be. Heatwaves have several 
detrimental effects on not only the health of humans, 
with more than 1,300 Americans dying every year 
due to extreme temperatures, but also the 
environment, with a massive loss of 75% of kelp 
cover near the United States between 1972 and 2018.
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