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HIGH-RESOLUTION EARTH SYSTEM MODELING USING BLUEWATERS’ CAPABILITIES

The change in the number of days that exceed 95°F between a 
moderate warming scenario and present day (top four panels) and a 
high warming scenario and present day (bottom four panels). The 
four panels show results from four different configurations of WRF 
using different boundary forcing (from either a global climate model 
or observations).

The team conducts multiple-century, high-resolution global climate model simulations to analyze past 
and projected changes in the earth’s climate system. This work contributes to a larger body of 
ongoing research aimed at using high-resolution climate and weather forecast models to better 
understand high-impact events (such as tropical cyclones, storms, and extreme heat events) in the 
present, as well as future warmer scenarios.

Simulations conducted for this project examined the frequency and strength 
of mid-latitude storms, as well as the the number of days that will exceed 95°F 
later this century. Insights gained from these simulations will help other 
scientists and policymakers understand the impacts that climate change will 
have on society and the surrounding ecosystem and develop plans for 
adaptation and mitigation.
Simulation results will be available to the wider scientific community for 
analysis by other science teams and organizations. They will also be used to 
inform the upcoming national and international climate assessments.

The team uses the Community Earth System Model (CESM) code, a coupled 
climate model for simulating the earth's climate system, to conduct  
fundamental research into the earth's past, present, and future climate states. 
Results from global climate model simulations can then be used to drive the 
Weather and Research Forecasting (WRF) code to examine the effects of 
climate change on smaller geographic regions.

First, CESM experiments begin with a multi-century long preindustrial control simulation. Then, multi-member ensembles of historical and future scenarios are run 
to quantify and reduce uncertainty. A high resolution (0.25°) atmosphere coupled with a 0.1°-horizontal ocean grid allows for full eddy-resolving ocean simulations. 
Using a 12-km grid, WRF simulations capture small-scale atmospheric processes like thunderstorms over the continental U.S. These high resolution simulations and 
analyses require petascale computing resources and cannot be completed without a system like Blue Waters.
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