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Abstract:

The Navy Earth System Prediction Capability (Navy ESPC) is a coupled global model
consisting of the Navy Global Environmental Model (NAVGEM) atmospheric model coupled to the
Global Ocean Forecast System (GOFS), which consists of the Hybrid Coordinate Ocean Model
(HYCOM) and the Los Alamos Community Ice Code (CICE). We examine the prediction skill and
biases in tropical cyclone (TC) tracks, the large-scale TC environment, and the Madden-Julian
Oscillation (MJO) in the operational Navy ESPC 16-member ensemble forecasts initialized weekly
during 2017, 2020, and 2021. The prediction skill and biases in the TC environment and MJO are
compared to models from the Subseasonal-to-Seasonal (S2S) database including the NCEP
CFSv2, ECMWEF, and UKMO ensembles.

The Tempest Extremes package is used to identify TCs based upon sea level pressure
minima, surface wind maxima, and upper-tropospheric warm cores. Biases in the TC genesis
count and number of TC days in Navy ESPC are related to model biases in the genesis potential
index (GPI), an empirical index based upon shear, humidity, low-level vorticity, and relative SST
anomalies. Navy ESPC prediction skill and biases in the GPl and its component terms are
compared to those in the S2S database models. We also examine MJO prediction skill using
several different measures, including the Real-time Multivariate MJO (RMM) index and Real-time
OLR MJO Index (ROMI) as well as OLR that has been wavenumber-frequency filtered for the
MJO. MJO prediction skill and biases are related to the subseasonal prediction skill in the GPI and
its component terms. Specifically, we are interested in whether mean state biases or MJO
prediction skill and biases are more important to the TC environment prediction skill.
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