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Figure 4. Differences between 12-month means (1 January to 31 December) of deforestation
and control cases (deforested-control) for the South American sector: a) surface temperature
increase in degrees centigrade; b) deep soil temperature increase in degrees centigrade;
c) total precipitation changes (dashed line indicate a decrease) in millimeters; and
d) evapotranspiration decrease in millimeters (from Shukla, Nobre, Sellers, 1990).
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Figure 5. Precipitation water is derived from both land evapotranspiration and atmospheric vapor
advection. By the former mechanism land hydrology influences its own forcing thus
large-scale hydrologic balance becomes a nonlinear process (Entekhabi, Rodriguez-Iturbe

and Bras, 1992).



Fluctuation throughout time on Py, cause transitions to occur and the system to shift
states. These transitions may be very important in the characterization of the
hydroclimatology of large regions. The soil moisture instead of fluctuating around a
mean will now oscillate between several modes of its probability distribution. Thus in
regard to its temporal evolution, the soil moisture will tend to lock itself around the
value of one mode but with a strong enough fluctuation in the climate it may then shift
to the other modal behavior and will remain there until a large climatic fluctuation shifts
it back to the previous mode. The hydrological, ecological and agricultural
consequences of this long-term behavior may be quite important. Also very important
is the average time of residence of the soil moisture around the values corresponding to
the different modes.

Figure 6 shows an example of the above dynamics where the probability distribution of
soil moisture evolves, under the influence of noisy fluctuation, from a unimodal type to
a bimodal type when the system will experience long periods of wet and dry
characteristics.
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Figure 6. The steady-state probability distribution function for soil moisture in both climate cases
(column 1; semiarid; column 2: semihumid). With low amounts of variance o,, the distribution
is near-Gaussian around the fixed equilibrium value which would result from the deterministic
(o = 0) situation. With successively larger amounts of variance, the distribution traverses a
larger domain and develops multiple modes in both cases (from Entekhabi et al., 1992).



