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Model Forcing Data Assimilation
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Objective

* Evaluate improvements to
model skill for hindcast and
forecast data to determine
which has more skill and how
assimilated data in model
forcing influences model skill.

Atmospheric Forcing:

High Resolution Rapid Refresh assimilates
* GOES-16 ABI radiances
* N20 CrIS-FSR/ATMS (with direct readout)

* GOES-16 AMVs TC vitals for trop cyclone
location/strength

* Aircraft/raob moisture obs for p<300 hPa
VIIRS/MODIS fire radiative power
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River Forcing:

National Water Model

* usingthe best available
observed forcings and
streamflow Data
Assimilation (DA) to
establish initial
conditions for
forecasting
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* Daily model extends model coverage

* Just over 10 years of continuous model data

Year (Grid) Daily hindcast

2015 (Concorde) N/A 4/1/2015-12/31/2015
2016-2018 (Concorde) N/A 3 Full Years
2019-2021 (msbCOAWST) N/A 3 Full Years

2022 (msbCOAWST) 6/15/2022-12/31/2022 Full year

2023 (msbCOAWST) Full Year Full Year

2024 (msbCOAWST) Full Year Planned

2025 (msbCOAWST) 1/1/2025 to present Planned

Climatology (2011-2021, N/A Full leap year

msbCOAWST)
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Standard Deviation

Historic 2023

Daily and Historical Hindcast

Temperature: surface dark blue, bottom light blue
Salt: surface red, bottom magenta

Daily 2023 Daily 2024

Standard Deviation
Standard Deviation
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Initialization: previous
day’s cumulative forecast

Cumulative Cumulative Cumulative

Forecast Forecast Forecast

Initialization: today’s
Nowcast

Initialization: today’s
Hindcast -

Nowcast Nowcast Nowcast Nowcast

—

Initialization: previous
day’s hindcast

Hindcast Hindcast Hindcast Initialization: previous

atmospheric forcing is iver & Boundary River & Boundary River & Boundary day’s river hindcast

Boundary with assimilation Forecast Boundary

2-day forecast Assimilation Assimilation Assimilation
Hindcast Hindcast Hindcast Initialization: previous
_ o Atmospheric & Atmospheric & Atmospheric & day’s atmosphere
river forcing is 2-day Boundary Boundary Boundary hindcast
forecast Assimilation Assimilation Assimilation

—

—

Hindcast Hindcast Hindcast 5 o s _
boundary forcing is River & Atmosphere River & Atmosphere [l River & Atmosphere Imtu’ahz_atnon. RS
2-day forecast Assimilation Assimilation Assimilation day’s hindcast

|
Forecast
Boundary
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e Correlation with all MDMR stations that have data
- Hindcast

E= Nowoast * Forecast boundary conditions (green) has a negative impact on
S amuave SALINILY correlations

B bound . - . . .
0 roenstammosiere ® FOrecast atmospheric conditions (light blue) has a negative impact

B Forocest rivers on Temperature correlations.
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Contact

Brandy Armstrong

Research Scientist and PhD student
University of Southern Mississippi

School of Ocean Science and Engineering
Brandy.Armstrong@usm.edu

This project was paid for with federal funding from the U.S. Department of the Treasury, the
Mississippi Department of Environmental Quality, and the Mississippi Based RESTORE Act Center
of Excellence underthe Resources and Ecosystems Sustainability, Tourist Opportunities, and
Revived Economies of the Gulf Coast States Act of 2012 (RESTORE Act). The statements, findings,
conclusions, and recommendations are those of the author(s) and do not necessarily reflect the
views of the Department of the Treasury, the Mississippi Department of Environmental Quality, or
the Mississippi Based RESTORE Act Center of Excellence.
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