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FIG. 11. Advective sea fog occurrence, and restriction to visibility, as a function of (a) wind
speed vs dewpoint depression, (b) dewpoint depression vs air–sea temperature difference, (c)
dewpoint depression vs dewpoint–sea temperature difference for warm advection sea fogs, and
as a function of (d) relative humidity vs air–sea temperature difference for cold advection sea
fogs.

dell National Weather Service Office using observations
and model gridded data.

Applying and summarizing the conceptual model ap-
proach, a maritime-base surface is present when air and
sea temperature differences are minimal and winds light.
Moisture availability (or saturation) is maximized, as are
boundary layer processes under clear skies (i.e., radiational
cooling) and sea fog results. The presence of these con-
ditions over a large area can lead to widespread, thick,
and long-duration fog. In the event advection is added,
sea fog may begin to move toward the coast. As the fog
mass encounters the coastal zone, it undergoes a funda-
mental transformation due to turbulent mixing. In addition,
the fog mass passes over a changing surface, which will
force changes in the nuclei and drop size distributions.
These are often manifest in the observed weather (e.g.,
fog and drizzle at the coast versus denser widespread fog
inland) as a fog mass moves (and/or redevelops) onshore.
Thus the base nuclei surface will become mixed, moisture
availability (or saturation) will decrease (unless cooling
by the land, or through lift over the land occurs), and
advective flow diminish.

c. Forecasting tools

The use of the conceptual model presented requires
forecasters to acquire basic information about cloud

condensation nuclei, moisture availability, and dynamic
forcing. An assessment of the local aerosol field, and
its evolution in time and space, can be based on a local
knowledge of nuclei sources and sinks. The makeup and
character of these could be determined by direct mea-
surement (e.g., using satellite data, although presently
not possible in the operational environment) or quali-
tatively inferred. The resulting intensity of fog may then
be considered (pragmatically) to be a function of the
concentration of water droplets suspended in the air.
This concentration is dependent upon the drop size dis-
tribution. However, as the distribution of aerosols
(amount and size distribution) is to a large extent de-
termined by advection of these into a region, aside from
the local origination of aerosols, variations in intensity
over time must be considered. The use of MOS guidance
and gridded model data (including trajectories) can as-
sist the forecaster in identifying relevant flow pattern
variations that will affect the local aerosol composition.

Once the aerosol field is evaluated, an assessment of
stability and moisture according to the synoptic regime
(e.g., airmass type) and boundary layer contributions
require diagnosis of cooling and/or lifting mechanisms
that could result in fog formation. This may be accom-
plished by application of model diagnostic software pro-
grams (e.g., isentropic analysis with personal computer–


