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Hurricane Harvey 2017 Hurricane Florence 2018

Harvey deposited ~141 million tons of sediment
within Galveston Bay and this sediment contained There are 2,000 hog farms and 9.3 million
~6 tons of mercury (Hg) (Dellapenna et al., 2020) pigs on North Carolina’s coastal plain
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Coupled Ocean Atmosphere Wave &
Sediment Transport Modeling System
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Dynamic Coupling between Hydrology and Ocean Model

WREF-Hydro running ROMS running
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Model setup Experiment design

Topography: NHDPlusV2 (land) + Coastal Relief Model (ocean) + NCEI Coupling Method Precipitation
Estuarine Bathymetric Digital Elevation Model (estuary). Expl Stan_d'alone ROMS - Yes
Tide forcing: TPXO tidal solutions. Exp2 '-'nkéd R0M§ Yes Yes
Atmospheric forcing: RAP analysis. Exp3 Dynamfc COUP'!”g Yes Yes
Time step: 3s (ROMS), 1s (WRF-Hydro), 3s (coupling). Exp4 Dynamic Coupling Yes No
Simulation period: 09/08/2018 0:00 — 10/07/2018 0:00 Exp5 Dynamic Coupling No Yes
Exp6 Dynamic Coupling No No
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Observation Diffusivewave Reduced physics
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MOdEI Validation Water head /

Water level (m)
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Coupled model Coupled model

35.4 Observation Linked ROMS (Diffusive wave)  (Reduced physics)
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. W = wind
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Water Budget

Stage I (129h) Stage II (49h) Stage 111 (33h) Stage IV (509h)
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* The Cape Fear Estuary was washed out 10 times 5
within 20 days after Hurricane Florence § |
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Output Variables:

Column Land Surface Models: Ev?pot',amp'rat"?"
: Soil moisture/Soil Ice

-
Snowpack/snowmelt Channel & Reservoir
Runoff Routing Models:
Radiation Exchange Hydrologic and Hydraulj

Energy Fluxes
Plant Water Stress

CASC2D_SED (Rojas et al., 2008)

2-waycoupling 1-way coupling or SE
B 2yaffoupling i
River Stage
Ba Flow Velocity
Terrain Routing Models: Reservoir Storage
Overland, subsurface flow & Discharge
Output Variables: ///
Stream Inflow, Surface Water Depth, Groun r Depth, Soil Moisture
/ Transportation
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Yin, D.* Xue, Z.,Gochis, D.J.,Yu, W., Morales, M., & Rafieeinasab, A. (2020). AProcess-Based, Fully Distributed Soil Erosion and
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COASTAL OCEAN
OBSERVING SYSTEM
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Lake Charles

Coupled Ocean Modeling
Testbed (COMT) Platform for
Physics and Contaminant
Exchange through the River -
Estuary - Ocean Continuum
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