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Disturbance in Forests
|. Definitions Revisited

In forest ecology, disturbance is used in the same sense as Sousa (2001) where a
disturbance is an event not an agent that involves the removal of biomass or mortaity. The BIG
difference with Sousa 2001 in terms of the language of disturbance is that the forest literature
amost universaly considers al sources of damage and mortality as disturbances. The term is not
exclusively reserved for physical agents. Herbivory, insect outbreaks, pathogen irruptions,
senescence, and competition are included along with storms, floods, and fires as causal agents of
disturbance (Frelich 2002).

Conceptualy, forest ecologists certainly recognize the distinction. Theoretica and
simulation models of forest dynamics explicitly acknowledge the difference between predictable
biological causes of mortality and less predictable disturbance-caused mortality (Pacala 1996,
Clark 1991) but the distinction does not hold in the empirical studies.

I1. Scaing of disturbances (after Paine et al. 1998)

Tempora: Generation time of population of interest (population dynamics); generation
time of dominant organisms, usually defined in terms of productivity, for community or
ecosystem scale questions.

Spatia: Dispersal kernel (e.g., seed shadow) of dominant organisms.
[11. The regime of disturbance

In forests, severity usualy includes consideration of the collatera disruption of
ecosystem structure (e.g., exposure of mineral soil, loss of soil organic/minera nutrient capital,
death of advance regeneration and buried seeds). See Peterson and Pickett (1995) and Battles and
Fahey (2000) for examples where the severity of the disturbance in terms of collateral damageis
thought to influence the recovery.

For discrete events, a'so commonly see the size distribution of the “disturbed” patches as
well as the abundance of these patches.

Areal extent —usualy reported in terms of fraction of forest stand impacted by a
disturbance (e.g., gap fraction). Often requires a specific definition when a disturbed patch has
recovered (sometimes referred to as residence time).

IV. Frequency and size:

Exponentially decreasing in frequency with size or some roughly unimodal size distribution.
Unimoda often an artifact of definition of disturbance.

V. Spatid patterns

Infer process from pattern: compare random vs clumped vs uniform

Predictability of disturbance: some places in landscape more disturbed than others.

Physical and biological explanations (fir waves. Sprugel 1976, Silvertown and Dodd
1999.)



Are disturbances contagious? (Runkle 1991, Y oung and Hubbell 1991, Y avitt et a. 1995)
Are the disturbances isotropic?

Suggest that before anybody embarks on a spatial analysis read Hurlbert 1990.

V1. Periodicity

Rotation time: length of time required to disturb an area equivalent to the whole landscape of
interest (synonyms. fire cycle, mean recurrence interval, return time)

Turnover time: mean time between disturbances at any point in the forest/landscape (White and
Pickett 1985).

Hartshorn’s (1989) aternative definition: number of years to cover a unit area of the forest using
the average annual disturbance rate (%/yr).
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