7 \ i »” "
g , / q ." -
{ . < F | O S : , A e '5_4' at—— ol

Global to coastal multiscale modeling in
the Energy Exascale Earth System Model

Phillip J. Wolfram, Tian Zhou, Gautam Bisht, Zhendong Cao, Zeli Tan, Hong-Yi Li, Chang Liao, Lu Zhai, Andrew Roberts, Jon Wolfe,
Mark Petersen, Brian Arbic, Darren Engwirda, Steven Brus, Mathew Maltrud, Xylar Asay-Davis, Ruby Leung, lan Kraucunas

MOSART inundation and water management
(Hong-Yi Li et al, 2013,2015; Luo et al., 2017;
Voisin et al., 2013; Zhou et al., submitted)
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Coastal processes and current capabilities
Nathan Johnson (PNNL) and Phillip J. Wolfram (LANL)

New process development

Key science questions
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What is the sensitivity of coastal flooding to human and natural changes? i N e
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Coastal salinity:

What are the interactions between processes and controls of
coastal salinity, a key driver of coastal biogeochemistry?
Nutrient and sediment coastal fluxes: Development of new MOSART-Urban component to
What controls the coastal fate and transport of nutrients and sediment represent urban watersheds and flooding.

in terms of timing and spatial distribution?
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JIGSAW unified land-river-ocean mesh
development in process with MOSART
watershed to river fluxes being developed for
hex meshes (e.g., as shown on right courtesy
Chang Liao).
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E3SM v1: One-way transport of water E3SM v3/v4: Floodplain inundation will alter hydrologic,
E3SM v2*: Floodplain inundation estimated by MOSART thermal, and ecological processes in ELM
MOSART MPAS-O MOSART MPAS-O
River (> Water N
E3SM v1: One-way transport of water E3SM v3/v4: Two-way transport of water, heat, sediment,
E3SM v2*: Heat & sediment transport in MOSART and biogeochemistry
ELM MPAS-O ELM | . MPAS-O
Land <> Water - ey
: Periodically !
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| Zone |
E3SM v1 and v2*: Time invariant land/ocean fraction E3SM v3/v4: Dynamic land/ocean fraction with two-way
with no coupling between land and ocean components exchange of water, heat, and biogeochemistry

Project research thrusts

Two-way land-
river-ocean
coupling
needed to
represent
flooding, land-
derived fluxes
to ocean, and
periodically
flooded zone.

RIVER FLOW AND FLUXES ESTUARY DYNAMICS

River flow and water Tides and sea level rise
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LAND-RIVER-OCEAN COUPLING

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

for land inundation

feedbacks for flooding and fluxes

Fresh-salt water flow balance

Salinity and estuarine dynamics
meshes Sediment transport
Three-way Spatially-variable time stepping
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