Interpretation of NARR energy fluxes

Message from Ken Mitchell, NCEP

Just to add a bit more clarification to the sign conventions in the NARR output files:

For the four terms in Rn:

DownLW: always positive

UpLW:     always positive

DownSW: positive or zero (never negative)

UpSW:      positive or zero (never negative)

Namely, the sign convention here is that because the direction of each radiative flux above is included in the NAME of the flux, then the flux is never negative.

Of course the net radiation computed from the above can be either sign

Above convention is for the radiative fluxes only.  For the remaining fluxes, the sign convention is as follows:

LE:  negative when heat sink to surface (e.g. mid-day summer). Positive when heat source to surface (i.e. condensation from dew/frost at night)
SH: negative when heat sink to surface (e.g. mid-day summer).  Positive when heat source to surface (i.e. stable PBL with inversion at night)
G:    negative when heat sink to surface (e.g. mid-day summer).  Positive when heat source to surface (i.e. nighttime, can be also daytime in winter)
SPH: negative heat sink to surface from melting of snow cover (zero if no snow melt)

Hence our full surface energy budget, including winter snowpack, is

Rn = -(LE + SH + G + SPH),

or 

Rn + LE +SH +G +SPH = 0
The degree to which the latter expression is not zero is the residual of the surface energy balance.
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