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Abstract In this study, in situ observations of turbulent heat flux and the OAFlux data are compared with three
satellite-derived datasets, i.e., JOFURO (Japanese Ocean Flux Data Sets with use of Remote Sensing Observations),
HOAPS-2 (Hamburg Ocean Atmosphere Parameters and Fluxes from Satellite data version 2), and GSSTF-2 (Goddard
Satellite-Based Surface Turbulent Fluxes version 2), in the South China Sea (SCS). The three satellite-derived datasets
have different features. In general, the spatial distributions and temporal variabilities of JOFURO and GSSTF-2 data are
consistent with those of the OAFlux data. However, these two datasets largely underestimate the average latent and
sensible heat fluxes over the entire basin. The former underestimates the heat fluxes by 10%—20% and the
underestimation in the latter can reach up to more than 50%. The HOAPS-2 data are consistent with the in situ data, but

there exist distinct differences in the temporal variability when compared with other datasets, especially the amplitude of
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seasonal variation and the phase of interannual variation in the sensible heat flux. The comparison reveals that the

underestimation of the latent and sensible heat fluxes in the vicinity of Hainan Island and the southern SCS is the main

reason for the underestimation in the entire SCS basin.

Keywords Satellite remote sensing, Turbulent heat flux, Latent heat flux, Sensible heat flux, South China Sea
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Table 1 Basic description of the four gridded surface heat flux datasets, including the name, spatial and temporal resolution,

calculation method, and reference etc.
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Fig. 1 The position of the observation ship during the South China Sea
monsoon experiments. Shadings show the sea surface temperature from
WOA09 (World Ocean Atlas 2009). The blue rectangle denotes the area

over which the basin mean latent and sensible heat fluxes are calculated
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Table 3 Average values of latent and sensible heat fluxes
from observations and gridded data at observation sites W/m?
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Fig.2 Scatter diagrams of (a) latent and (b) sensible heat fluxes between the in situ (X-axis) and gridded (y-axis) datasets
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Fig. 3 Annual mean (a—d) latent and (e—f) sensible heat fluxes for the four gridded datasets during Jan 1988 to Dec 2002: (a, ) JOFURO; (b, f) HOAPS-2; (c,
2) GSSTF-20; (d, h) AFlux
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Fig.4 Monthly variations of basin mean (a) latent and (b) sensible heat fluxes
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