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Introduction
Latent (LHF) and sensible (SHF) heat fluxes are driven by surface winds and air-
surface differences in temperature and specific humidity

Western Atlantic Ocean with the Gulf Stream, Western Pacific with the Kuroshio 
Current

Latent (LHF) and sensible (SHF) heat fluxes are driven by surface winds and air-
surface differences in temperature and specific humidity

Increase the baroclinicity and instability within the boundary layer

Have significant impact on genesis and evolution of various weather and 
climate patterns

e.g. Tropical and extratropical cyclones, tropical convection (MJO)
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Surface Heat Fluxes Across the Globe
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Adapted from Yu and Weller (2007, BAMS)



Estimating Fluxes From CYGNSS
CYGNSS provides improved coverage and estimate of surface winds in presence 
in all weather conditions

Surface winds: major component of LHF/SHF

Utilize CYGNSS wind speeds to estimate LHF and SHF
Temperature, humidity, pressure not observed from CYGNSS

Use MERRA-2 for the thermodynamic variables

²ŜΩǾŜ ŘŜǾŜƭƻǇŜŘ ŀ [ŜǾŜƭ-2 Surface Heat Flux Product for the CYGNSS mission
Publically available through NASA PO.DAAC (DOI: 10.5067/CYGNS-L2H10)

LHF/SHF starting on 17 March 2017-Present (~1 month lag)
Using both FDS and YSLF winds from CYGNSS to make separate products (up to 25 m/s)

Fluxes estimated with COARE 3.5 algorithm
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LHF = Lvl r aCDEU(qs - qa)

SHF = cpr aCDHU(Ts - Ta)
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So why CYGNSS?
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In-situ observations can be limited

Scatterometers/microwave 
provide global near-surface wind 
speed ŜǎǘƛƳŀǘŜǎΣ ōǳǘΧ

Signals are attenuated by rain, 
decreasing surface wind quality

Orbits can miss large portions of 
storms

CYGNSS provides better coverage 
over tropical and subtropical 
oceans.

4 January 2018, SSMI Local AM and CYGNSS Wind Speed Observations of  ETC



CYGNSS Fluxes 
Performance

Comparisons of flux estimates 
between the CYGNSS Surface Heat 
Flux Product and the Kuroshio 
Extension Observatory buoy, 
National Data Buoy Center and 
Global Tropical Moored Buoy Array 
show how well the CYGNSS fluxes 
compares to ground truth data

CYGNSS heat flux estimates 
compare well to the buoy data, at 
lower flux values, with slight 
underestimate

Greater scatter and disagreement 
at higher fluxes between CYGNSS 
and the buoy data
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Crespo et al. 2019, Remote Sens.



Case Studies
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Latent Heat Flux, 2018-01-04 every hour with MSLP

CYGNSS observed ETCs 
highlighted here:

January 2018, West 
Atlantic
Ψ.ƻƳō ŎȅŎƭƻƴŜΩ

Hurricane Florence

Highlight flux obs. from 
CYGNSS


