


Figure 1: Aerial view of the fence with convective cloud confined to the native vegetation.

soil and vegetation, but still uses a one-source model
to estimate the sensible heat flux. Soil evaporation
is estimated by a threshold formulation, whereas
canopy transpiration is computed as a function of
the soil water content. The simulated fluxes of sen-
sible and latent heat from this model, have been
found to be in close agreement with observed re-
gional surface heat fluxes (Huang and Lyons, 1995).
The application of this model, like other boundary
layer models, is dependent on the estimation of a
soil moisture profile. A realistic estimate of initial
soil moisture is critical, especially for the latent heat
flux (Ek and Cuenca, 1994). It has been estimated
via a robust water balance technique which provides
an estimate of the soil moisture profile directly from
long term surface meteorological records (Li and
Lyons, 2002).
An initial morning radio-sounding (0700 local stan-
dard time) was used to initialize the numerical
model and all model simulations were conducted
for twenty four hours. In each run, two separate
simulations were conducted representing the differ-
ent surface conditions found on either side of the
fence, following Huanget al. (1995b). This analy-
sis will concentrate on the daytime evolution of the
mixed layer over the two surfaces and in particular,
the evolution of relative humidity at the top of the
boundary layer.
Following Ek and Mahrt (1994) and Chang and Ek
(1996), the rate of change of relative humidity at
the top of the boundary layer, assuming well mixed
conditions for both temperature and humidity, re-
sults from (i) increasing relative humidity as a con-
sequence of surface evapotranspiration, (ii) decreas-
ing/increasing relative humidity from the entrain-
ment of dryer/moister air from above the boundary
layer, (iii) a decrease in relative humidity as a result

of the surface sensible heat flux and the entrainment
of warmer air at the boundary layer top and (iv) an
increase in relative humidity as a result of increas-
ing boundary layer depth where for a given potential
temperature, the temperature at the boundary layer
top decreases with boundary layer growth. Thus
relative humidity at the top of the boundary layer
is changing in response to adiabatic cooling from
boundary layer growth. The importance of bound-
ary layer heating with respect to boundary layer
growth can be expressed as the ratio of terms (iii)
and (iv). Each of these terms were evaluated from
the model output by taking the model level closest
to and below the computed boundary layer depth as
representative of the top of the mixed layer.

3 CASE STUDIES

Satellite pictures for November 05, 1999 and Febru-
ary 03, 2000 illustrate the strong development of
convection in the vicinity of the rabbit fence with
relatively clear skies over the agricultural area. In
both cases, the satellite pictures suggest that the
convection was limited to the region over the na-
tive vegetation, although there was clearly some in-
flux of tropical moisture from the north west at up-
per levels. Representative surface conditions for
November and February were taken from Huanget
al. (1995b).
Figure 2 illustrates the temporal variation of the hu-
midity profile over both the native and agricultural
vegetation for these two days. Under well mixed
conditions, the relative humidity reaches a maxi-
mum near the boundary layer top and the clear dif-
ference between the surface forcings from the na-
tive and agricultural areas is evident. AsNOSUis
strictly a boundary layer model and does not in-
corporate cloud processes, areas where the humid-




