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* Interaction is a kind of action that occurs as
two or more objects have an effect upon one

another

 The effect of two, or more, variables is not
simply additive
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* 1-the feedback signal increases the change in
input signhal, leading to more modification. This is
known as positive feedback.

* seeks to increase the event that caused it, such asin a
nuclear chain-reaction

» 2 -the feedback signal decreases the change in
input signal, leading to less modification. This is
known as negative feedback.

* which seeks to reduce the input signal that caused it
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Hysteresis refers to systems that have
memory, where the effects of the current
input (or stimulus) to the system are
experienced with a certain delay in time.



* |In a deterministic system with no dynamics or
hysteresis, it is possible to predict the system's output at
an instant in time, given only its input at that instant in
time. In a system with hysteresis, this is not possible;

there is no way to predict the output without knowing
the system's current state, and there is no way to know
the system's state without looking at the history of the
input. This means that it is necessary to know the path
that the input followed before it reached its current

value.




 Many physical systems naturally exhibit
hysteresis. A piece of iron that is brought into
a magnetic field retains some magnetization,
even after the external magnetic field is
removed. Once magnetized, the iron will stay
magnetized indefinitely. To demagnetize the
iron, it would be necessary to apply a
magnetic field in the opposite direction.




e A system may be explicitly designed to exhibit hysteresis,
especially in control theory. For example, consider a
thermostat that controls a furnace. The furnace is either off or
on, with nothing in between. The thermostat is a system; the
input is the temperature, and the output is the furnace state.
If one wishes to maintain a temperature of 20 °C, then one
might set the thermostat to turn the furnace on when the
temperature drops below 18 °C, and turn it off when the
temperature exceeds 22 °C. This thermostat has hysteresis. If
the temperature is 21 °C, then it is not possible to predict
whether the furnace is on or off without knowing the history
of the temperature.
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Why Use Models in Rangelands?

Rangelands are highly complex agro-
ecological systems

Considerable rainfall variability
Spatial and temporal heterogeneity

Complex socio-economic environment



Why Use Models in Rangelands?

* Impossible to use empirical studies to
understand of how rangelands respond to
factors such as climate, fire, grazing, invasive
species, and management.

* Field or case studies are constrained to
specific locations and short time frames
(usually 5-10 years or less), and are very
costly.



Why Use Models in Rangelands?

 Modelling tools provide an alternative where
the complex dynamics of rangeland systems is
captured in computer code, the model is
validated, and then used to predict how the
system responds to climatic, edaphic, biotic,
economic or management factors.



Why Use Models in Rangelands?

 Models can be used in conjunction with
land managers to explore a range of
scenarios or options that help to inform
understanding of system complexities
and assist with decision-making.



History of Model Development and Use in
Rangelands

Conceptual models have been used since studies of the
rangelands commenced

Quantitative models from 1960s when computers became
readily available, mostly research models

— Biophysical process models, described how systems function

— Predict future conditions and likely responses to planned
actions.

Computer-based Decision-Support Systems (DSS) in 1980s
— Used biophysical models to evaluate alternatives.
— A financial component to support the biophysical model



Groups of Models

Directly relevant to the rangelands and are currently
In use

Directly relevant to the rangelands and are under
development or not in widespread use as yet

Models that are directly relevant to the rangelands
but are for various reasons no longer in use

Models not directly designed for rangeland use but
are being used or can be used in the rangelands



