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Earth and Environmental Systems Modeling (EESM) FY 24 Budget: ~$113M

https://climatemodeling.science.energy.gov/

Goal: To develop and utilize advanced modeling and simulation capabilities to enhance the predictability of
the Earth system in support of DOE’s science, security, and energy mission.

Capabilities: Model development and discovery at the jnterface of natural and human systems and multisector dynamics, in ultra-high
resolution Earth system modeling (E3SM), and hierarchical and multi-model analyses for deep scientific insights.
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Overview of the EESM Portfolio e
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University and Early Career Projects (through joint FOAs)

Integrated Coastal Modeling (ICoM)

Interdisciplinary Research for Arctic Coastal Environments (InteRFACE)

COMPASS-Great Lake Modeling (GLM)

Interagency Efforts (e.g., US CLIVAR, USGCRP-IGIM, IARPC, ICAMS, existing projects)




Evolving Landscape over the Past 5 Years

Emphasis on Extreme Events and their S8
interactions in Urban and Coastal

Emphasis on regions of rapid transition
and associated societal challenges
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COASTAL SCIENCE

Integrated Coastal Modeling (ICOM)

Interdisciplinary Research for Arctic Coastal Environments (InteRFACE)
Great Lakes Modeling (GLM)

Early Career Projects

Puget Sound

URBAN

HyperFACETS

Integrated Multisector, Multiscale Modeling (IM3)
Energy Exascale Earth System Model (E3SM)

Multisector Dynamics Community of Practice (MSD-COP)
Urban Integrated Field Laboratories (IFLs)

Early Career Projects

ACTIONABLE SCIENCE AND R202R

In house — spanning natural systems to the built environment and
socioeconomics (within EESM)

Cross organizational within DOE— groups and bilateral with applied offices
Multi-agency through working groups that include both applied and basic
research agencies



Integrated Coastal Modeling Interdisciplinary Research for Arctic
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CROSS-CUTTING TASK 1: Hazard modeling and model intercomparison

Coastal Environments (InteRFACE)
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CROSS-CUTTING TASK 2: Impacts of coastal development
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E3SM: Connections and applications through EESM i el s asusles Besemsll
Refined Modeling (RRM) capability

Winner of the inaugural Gordon
Bell Prize for Climate Modeling

Success of the Simple Cloud
Resolving E3SM Atmosphere
Model at 3km global grid spacing!

Energy Exascale
Earth System Model

Applications of E3SM to simulating
extreme weather events (2012
North American Derecho)

E

E3SM and GCAM Coupling
and Co-Benefits
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Heat wave over LoaAngeles 240, Integrated MOdeling Frameworks for Precipitation'from a trO%’do"ne
Andrew Johes'and Pouya Vahman/ : - Colin Zarzycki and Paul Ullrich
o Digital Earth
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ea ice

Julian Rii nd Karthik Balaguru #* Paul Ullnch



EESM Program Manager Intra- and Interagency Engagements

@3, United States Joint PM Briefing Products
Global Change ,
US CLIVAR Summit

Research Program CESM Advisory Board Meeting

Interagency Group on Integrative Modeling (IGIM) The U.rb:.;m Briefing IWG kickoff
Integrated Water Cycle Group (IWCG) A.D.B.rlefmg |
Coasts Interagency Group (CoastslG) Division & BER Strategic Plans

Coastal Integrated Hydro-Terrestrial Modeling (C-IHTM)
Other Federal Agency Working Groups

Interagency Arctic Research Policy Committee (IARPC)
Interagency Council for Advancing Meteorological Services (ICAMS)

ICAMS Earth System Modeling and Prediction (ESMP) . . . .
ICAMS Artificial Intelligence / Machine Learning (Al/ML) Bilateral & Multi-Lateral Agency Coordination

ICAMS Research to Applications and Decision Making (R2ZADM) SC Energy Earthshots, Energy-Water SETT, WPTO, WETO, Grid
Climate and Ocean - Variability, Predictability, and Change (CLIVAR)  Reliability, USGS, NSF

National Science and Technology Council (NSTC)
National Oceanographic Partnership Program (NOPP)

Joint Town Halls

Annual or near-annual American Geophysical Union (AGU)
Frequent American Meteorological Society (AMS)

CICE Sponsor Group Interagency Workshops

International Working Groups US Climate Modeling Summit
Workshops via US CLIVAR

Model Intercomparison Projects (MIPs) IHTM 1 & 2 workshops

DYnamics of the Atmospheric general circulation Modeled Coastal workshop with GLERL

On Non-hydrostatic Domains (DYAMOND)




BER FY25 FOA-0003420

Earth and Environmental Systems Science Research in the Southeast U.S.
FOA-0003420 was released July 25, 2024

Pre-applications are due Sept. 19, 2024
Full applications are due Nov. 21, 2024

Measurements, Experiments, Field data, Modeling, Analysis, and Synthesis to
provide improved understanding and representation of Southeast U.S.
ecosystems, watersheds, atmospheric processes, and regional modeling to
address one or more of the following research topics:

1. Vegetation and Land-Atmosphere Interactions

2. Spatial Heterogeneity and Scaling

3. Convection, Clouds, Precipitation, and Biogenic Aerosols httpS'//science osti gov/ber/Fu
4. Extreme Events and Disturbance. nding-Opportunities

Total of $12 million in FY25 funds anticipated
3-year awards ranging from $300,000 to S1 million

Program Managers:
Renu Joseph (EESM), Shaima Nasiri (ASR), Daniel Stover (ESS)
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Critical and growing connections in such areas as coastal, urban, and extremes

Earth System Model Development Regional and Global Model Analysis
(ESMD) (RGMA)

Model Analysis for Predictive
Understanding at Regional and Global Scales

Advanced E3SM capabilities for RGMA to enhance
understanding

Knowledge from RGMA simulations and analyses
to benefit E3SM development
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Multisector Dynamics (MSD)
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Other Asks and Announcements

Request for Images for EESSD
Strategic Plan

Please submit your favorite research
images for activities like the Earth and
Environmental Systems Sciences
Division Strategic Plan.

www.berscience.org/
image-submission/

NERSC Request

As you are going to start your ERCAP
requests be reasonable in your ask

100,000,000
10,000,000

1,000,000

100,000 ‘
10,000 ‘
1,000 ‘ I

ASR Data EESMEMSL ESS

M Initial CPU requested

M Initial CPU Allocated
Current CPU
“allocation

One request per project. In FY23 use your
allocation and then ask for more.

SULI and CCI Internship Programs

Applications are currently being accepted for
the spring 2025 term of two DOE Office of
Science internship programs:

Science Undergraduate Laboratory Internships
(SULI) program

Community College Internships (CCI) program

Application deadline is Oct. 2, 2024

SULI and CCl interns work directly with national
laboratory researchers, assisting them on
projects that support the DOE mission.

Potential mentors should reach out to SULI and
CCl program contacts at their labs for info on
how to request an intern.




EESM Contributions to National and International Research Endeavors: e.g., Fifth National
Climate Assessment
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Christa Brelsford, Oak Ridge National Laboratory ’ﬁﬁm,y

Xujing Jia Davis, US Department of Energy | Flfth National Climate Assessment
Alex Hall, University of California, Los Angeles M '
Forrest M. Hoffman, Oak Ridge National Laboratory
Tianzhen Hong, Lawrence Berkeley National Laboratory
Kripa Jagannathan, Lawrence Berkeley National Laboratory
Renu Joseph, US Department of Energy

David Judi, Pacific Northwest National Laboratory

Stephen Klein, Lawrence Livermore National Laboratory

L. Ruby Leung, Pacific Northwest National Laboratory EaE :
Richard Moss, Pacific Northwest National Laboratory B . =
Angeline Pendergrass, Cornell University ‘ i e
Patrick M. Reed, Cornell University

Claudia Tebaldi, Pacific Northwest National Laboratory
Peter E. Thornton, Oak Ridge National Laboratory

Paul A. UlIrich, Lawrence Livermore National Laboratory
Robert Vallario, US Department of Energy writing of the Fifth National Climate Assessment!

EESM funded scientists were heavily involved in

Nathalie Voisin, Pacific Northwest National Laboratory
Michael F. Wehner, Lawrence Berkeley National Laboratory




