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Our long-term vision is to deliver a robust predictive understanding
of coastal evolution that accounts for the complex, multiscale interactions
among physical, biological, and human systems
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Exposed to many different
stresses and extremes

Key uncertainties well aligned
with DOE strategic goals

Opportunities to compare and
contrast systems

Potential to leverage existing
Investments and capabilities

Sets the stage for future
research
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MultiSector Dynamics (MSD) COASTAL CRITICAL
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; g MODEL AND ADAPTATION
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Dave Judi Land Use Potable Water
Infrastructure Expansion Reservoir Operations
Urban Development COASTAL
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Earth System Model Development
(ESMD) Program Area

ESMD PI
Elizabeth Hunke

Task Leads

Zeli Tan Tian Zhou

Gautam Bisht

RIVER FLOW AND FLUXES

River flow and water
management

Urban hydrology meshes

Sediment and

biogeochemical fluxes Three-way

coupling

MOSART

LAND-RIVER-OCEAN COUPLING

ELMto MOSART MOSART to MPAS-O

for land inundation .
facdbacks for flooding and fluxes

- Multiscale %
~ land-river-ocean

Extending E3SM to Improve the Representation of
Human-Land-River-Ocean Interactions and
Corresponding Fluxes

ESTUARY DYNAMICS

Tides and sea level rise

Salinity and estuarine dynamics

Sediment transport

Spatially-variable time stepping

MPAS-O to ELM
for a periodic flooded
zone with new meshes

Fresh-salt water flow balance
Sediment and nutrient fluxes
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Regional and Global Modeling and Analysis
(RGMA) Program Area

RGMA PI
Ruby Leung
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Leads |iid
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LARGE-SCALE
DRIVERS

T

SURFACE-
ATMOSPHERE
INTERACTIONS

EXTREME EVENTS

’ Cold-season

extratropical storms

Warm-season
convective storms

Mid-Atlantic droughts

North Atlantic
‘ ’ hurricanes

TOOLS AND ANALYSIS
Modeling Metrics Land model
(WRF, WRF-UCM, development comparison
UWIN-CM, E3SM, (ILAMB, CMEC, (ELM, ATS,

CMIP/HighResMIP)

E3SM diagnostics) ParFlow)
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Prettyboy Reservoir, 2002
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Annual maximum daily precipitation increases in the future based on
pseudo-global warming WRF simulations of the 1960s drought

Annual Maxmium Daily Precipitation at Each Grid during Dry and Non-dry Periods

Large-scale meteorological patterns of extratropical
storms based on self-organizing map analysis

Dry Periods (1963-1966)

Non-dry Periods (1961, 1962 and 1967)
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Top 1% precipitation is mainly associated with individual deep

Tropical cyclone activity within 1000 km of the convection (IDC) except in the coastal mid-Atlantic region where

coastline has increased between 1982 and 2018
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ICoM’s cross-cutting
research tasks
leverage and inform
activities in each of
the programmatic
research areas

Elucidating the Role of Coastal Development In

CROSS-CUTTING TASK 1: Hazard modeling and model intercomparison

RGMA T

Large scale
drivers

l

Storms &
Droughts
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Surface-
Atmospheric
Interactions

MSD

Probabilistic
Hazards & Risk

1!

Infrastructure
Vulnerability
& Adaptation
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Coastal
Development

ESMD I

Estuary
Dynamics
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Land-river-
ocean coupling
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River flow
& fluxes

SBR

Surface-
ground water
Interactions
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CROSS-CUTTING TASK 2: Impacts of coastal development
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e Use a hierarchy of fit-for-purpose models CE}SM GCIMS |M3

Energy Exascale GLOBAL CHANGE INTERSECTORAL MODELING SYSTEM
Earth System Model INTEGRATED
MULTISECTOR

MULTISCALE
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DI

Delaware River Basin Commission
DELAWARE e NEW JERSEY

PENNSYLVANIA  NEW YORK
UNITED STATES OF AMERICA

* Leverage existing capabilities where
possible

* Increase complexity over time

e Use case studies and scenarios to guide
experiments and promote integration

e Leverage observations and characterize
uncertainties

e Coordinate with other projects and activities,
both inside and outside DOE, to accelerate
progress and enhance impact

Institute of Earth, Ocean, and
Atmospheric Sciences

THE UNIVERSITY
of NORTH CAROLINA
at CHAPEL HILL
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Field, Measurements, Great Lakes
and Experiments Modeling

Computation, Data-Model Integration, Liaisons
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Maumee Basin Land Use/ Land Cover

Legend

Agriculture (Corn, Soybeans, Wheat)
[ Agricuture (Other)
B oresv Grassiancy Shrublang
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777 wetiands

INTEGRATED REGIONAL MODEL

Atmosphere

Land Lake
(LSM/WRF-Hydro) (FVCOM+CICE)

e Mirch(ize(:)tlaél).
How do precipitation, runoff, and air How do managed drainage
temperature in the Great Lakes Region practices, legacy nutrient stores,
Interact with lake water balance, thermal  and hydrologic intensification affect
structure, and circulation to influence nutrient removal and transport in

regional climate changes and extremes? the Maumee River Basin?
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