ASSIMILATION OF WIND RETRIEVALS

FROM A NETWORK OF

U.S. NAVAL CoAsTAL HIGH-FREQUENCY RADARS WITH BISTATIC CONFIGURATION

ESEARC
L ABORATORY

OBJECTIVE

Coastal high-frequency (HF) radar networks are
traditionally used for monitoring waves and ocean currents.
Previous studies have shown their potential in retrieving
near-surface winds and their use in numerical weather
porediction (Muscarella et al. 2021, Blaylock et al. 2022, 2023). This study
demonstrates the retrieval of near-surface wind vectors
from 5 MHz HF radar Doppler spectra for a bistatic
configuration and their assimilation in the Navy's Coupled

Ocean/Atmosphere Mesoscale Prediction System
(COAMPS).

Wind retrievals were collected from May 1-22, 2022, using @
single HF radar receiver at Moriches, NY (MRCH), with
Doppler spectra transmitted from itself (monostatic) and
three other transmitters (bistatic). The retrieval process
utilizes an HF radar forward and adjoint model along with
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ASSIMILATION EXPERIMENT

DATA Hourly HF radar wind retrievals were produced at ~3 km
spacing. Quality control ensured we only considered winds with
realistic wind speeds at valid model ocean points and winds with o
vector difference of less than 6 m/s from the model background. In
past studies, a "Doppler spectra error” was also used for quality
control but was not available for this case study. Quality-controlled
HF radar winds were superobbed to approximately 15 km spacing
to reduce the number of observations and correlated error. An
average of 650 HF radar wind vectors were assimilated each cycle.

MODEL COAMPS is the Navy's regional model. Configured with 60
vertical levels and 2'7-, 9- 3-km nested domains, COAMPS was
cycled every 6 hours with NAVGEM boundary conditions. \We
assimilated HF radar wind retrievals in COAMPS for 21 days (after
a 10-day model spin-up) with all operationally available
observations using the COAMPS-AR 4D-Var assimilation system.

Observations most often fail quality control in the
southern extent of the HF radar footprint—the
same area where wind vector difference Is greatest
relative to URMA (see below).

Forecast sensitivity to observations (FSOI) was
evaluated for the two lowest model levels. Negative
FSOI indicates observation had beneficial impact
on the 12h forecast. Total FSOI of HF radar winds
was hegligible, however, beneficial impact is
gained Iin the eastern portion of the footprint and
roughly the areas where vector difference relative to
URMA is low. One possible explanation is that the
area of greatest beneficial impact is far from other
observing sources (i.e., rawinsondes and aircraft).
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IMPACT ON FORECASTS
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