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Working 
definitions

Intact forests are forests free from 
significant anthropogenic degradation

Anthropogenic degradation is human 
activity causing biophysical changes 
that lead to declines in ecosystem 
function



Historical anthropogenic 
impacts

Past clearance, hunting, 
logging etc

Current anthropogenic 
degradation

Fragmentation, logging, 
fire, over-hunting etc

Forest characteristics
and forest values

Natural factors
Latitude, altitude, climate, 
geographical location, soils, 
climate history  etc

KEY FACTORS IN 
INTACTNESS



Biophysical 
characteristics 

Carbon stocks and sinks

Biodiversity

Traditional indigenous cultures

Watershed protection

Regional climate protection

Evolutionary & ecological processes

Aesthetic, spiritual and recreational values

Resilience

Functions 
& values

Many of these values are higher in 
intact forests – see Watson et al. 2018 
Nature Ecol & Evol.  for a recent 
review.



WHOLLY INTACTWHOLLY DEGRADED

Hypothesized response to degradation 
for a given value and given set of 
natural and historical conditions.

‘Intact 
Forests’

Shape of relationship will 
vary from case to case.

Note:
 Direct financial revenues will be low in intact areas
 The shape of the curve for social values depends on cultural and economic preferences



Over-hunting

Changed fire regimesChanged hydrology

Timber harvest

Fragmentation

DEGRADATION 
HAS MANY 
COMPONENTS

Integrating the combined 
effect of these pressures 
is a scientific challenge, 
but becoming more 
achievable as data 
availability increases.

+ Overharvest of NTFPs
Pollution
Invasive species…etc



APPROACHES 
BASED ON 
THRESHOLDS

SINGLE PARAMETER

INTEGRATING 
MULTIPLE PARAMETERS

e.g. Primary vs Logged

e.g. Intact Forest Landscapes

APPROACHES 
BASED ON 
CONTINUOUS 
VARIABLES

e.g.  Distance from edge
Logging intensity
Hunting intensity
Degree of landscape fragmentation

e.g. Multi-variate species models
Human Footprint (ie composite)

Each approach may have utility in a different setting
user needs predictive power (signal/noise)
data availability



Forest cover in catchment

Biodiversity 
value

0%

0%

100%

100%

In this area, biodiversity falls in a 
non-linear way with decreasing 
intactness

Barlow et al. (2016) Nature doi:10.1038/nature18326.

Example:
Eastern Amazon



Carbon sink activity 
falls with decreasing 
intactness, but only in 
the 500 m near to a 
forest edge

Example:
Borneo

Qie et al. (2017) Nature Comms 8: 1966



Timber volume extracted (m3/ha)
0120

Carbon stock 
reduction

10%

60%

Example:
Amazon

Carbon storage 
declines in a linear 
way with increased 
timber removal

Rutishauser et al. (2015) Current Biology R775-792.



To conclude:

Biophysical characteristics determine most forest values

Intactness (ie lack of human degradation) is a key driver of these characteristics

Degradation is a composite of multiple interacting pressures

Measures of intactness/degradation vary in their aims and approaches

Different approaches are suitable for different problems

Approaches should be as simple as possible whilst achieving high predictive performance. 



Thank you!


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12

