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1. Increasing human pressure (conversion to agroecosystems 
included) causes global biodiversity decline

2. Species concentrate in the remnant natural areas

3. This is where most conservation efforts are directed

BUT

4. Conserving biodiversity in intact natural areas is not enough

5. Future scenarios predict further loss of natural habitat

THEREFORE

6. Biodiversity must be conserved also in converted areas

Agroecosystems & biodiversity



1. The increasing human pressure on the 
natural environment, including the conversion 
into agroecosystems, is causing the ongoing 
global biodiversity decline



 

The IUCN Red List

IUCN (2010) The IUCN Red List of Threatened Species. www.iucnredlist.org



Globally threatened species

Hoffmann, ..., , Rondinini et al. (2010) The impact of conservation on the status of the world's 
vertebrates. Science 330:1503



Global past trend of threat

Hoffmann, ..., , Rondinini et al. (2010) The impact of conservation on the status of the world's 
vertebrates. Science 330:1503



Global trend trend of threat

Hoffmann, ..., , Rondinini et al. (2010) The impact of conservation on the status of the world's 
vertebrates. Science 330:1503



Past, present and predicted global extinctions

CBD (2010)



Global threats to mammals

Schipper, ... , Rondinini et al. (2008) The status of the world's land and marine mammals: 
diversity, threat and knowledge. Science 322:225



How we are dealing with threats globally

Hoffmann, ..., , Rondinini et al. (2010) The impact of conservation on the status of the world's 
vertebrates. Science 330:1503



2. Species concentrate in the remnant natural 
areas that are still intact or have not been 
extensively converted



 

Sample: 5030 (ca. 95%) terrestrial mammals

Rondinini et al. (2011) Global habitat suitability models of terrestrial mammals Phil Trans R Soc B 
in press



 

An example from 
IUCN Red List website 

for Lyncodon patagonicus

Range of
Lyncodon patagonicus

Species-habitat relationships

Rondinini et al. (2011) Global habitat suitability models of terrestrial mammals Phil Trans R Soc B 
in press



 

Species-habitat relationships

Rondinini et al. (2011) Global habitat suitability models of terrestrial mammals Phil Trans R Soc B 
in press



 

Globcover (ESA, 2008) 
300m resolution

Environmental variables

Rondinini et al. (2011) Global habitat suitability models of terrestrial mammals Phil Trans R Soc B 
in press



 

Globcover and SRTM water

SRTM elevation (NASA and 
USGS, 2007) at 90m 
resolution

Environmental variables

Rondinini et al. (2011) Global habitat suitability models of terrestrial mammals Phil Trans R Soc B 
in press



 

Habitat data

Combined
environmental

variables:

Land cover
Elevation
Hydrology

Range of 
Lyncodon 

patagonicus

Habitat 
suitability 
model of 
Lyncodon 

patagonicus

Habitat suitability models (HSM)

Rondinini et al. (2011) Global habitat suitability models of terrestrial mammals Phil Trans R Soc B 
in press



 

Results of HSM evaluation

Rondinini et al. (2011) Global habitat suitability models of terrestrial mammals Phil Trans R Soc B 
in press



 

Global mammal richness (geographic ranges)

Rondinini et al. (2011) Global habitat suitability models of terrestrial mammals Phil Trans R Soc B 
in press



 

Global mammal richness (HSM)

Rondinini et al. (2011) Global habitat suitability models of terrestrial mammals Phil Trans R Soc B 
in press



 

Relative difference (ranges - HSM)

Rondinini et al. (2011) Global habitat suitability models of terrestrial mammals Phil Trans R Soc B 
in press



Global trend trend of threat

Hoffmann, ..., , Rondinini et al. (2010) The impact of conservation on the status of the world's 
vertebrates. Science 330:1503



Human population density

WCMC (2004)



Mammal distribution by broad habitat type
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Rondinini et al. (2011) Global habitat suitability models of terrestrial mammals Phil Trans R Soc B 
in press



3. Remnant natural areas are also those where 
most conservation efforts (including the creation 
of protected areas) are directed



Jenkins & Joppa (2009) Biol Conserv 142:2166

Protection level of main biomes



Hoekstra et al. (2005) Ecol Lett 8:23

Protection level of main biomes



4. Unfortunately it is demonstrated that protecting 
only intact natural areas is not enough to conserve 
biodiversity



McNeely et al. (2001)

Species represented in remaining habitat



Protec ted AreasProtec ted Areas

Italian protected areas

Boitani et al. (2003)
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Elevation of Italian protected areas

High elevation == low economic value

Boitani et al. (2003)



What else should be protected in Italy to conserve 
vertebrates

Boitani et al. (2003)



5. The scenarios of socio-economic 
development (including the most optimistic) 
predict an increase rather than a decrease of 
anthropogenic pressure in the next 40 years, 
with further habitat loss for species



 Scenarios
 Millennium Ecosystem Assessment  (MEA 2005)

 Amount of land converted
 IMAGE (Alkemade et al. 2009)

 Spatial allocation
 Globio (Alkemade et al. 2009)

Global models of socio-economic development

Visconti, Rondinini et al. (2011) Future hotspots of terrestrial mammal loss Phil Trans R Soc B in 
press



Globalized

Regionalized

Proactive
Environmental 
policies

Reactive 
Environmental 
policies

Techno-Garden: 
Emphasis on green 
technology. 8.8 
billion people*

Global Orchestration:
Emphasis on economic 
growth and public goods. 
8.1 billion people

Order from Strength:
Emphasis on national 
economic growth. 9.6 
billion people

Adapting mosaic:
Emphasis on local 
governance and 
sustainability. 9.5 
billion people

The four scenarios

*Global population in 2050

Visconti, Rondinini et al. (2011) Future hotspots of terrestrial mammal loss Phil Trans R Soc B in 
press



Projected increase in conversion of natural habitat

Visconti, Rondinini et al. (2011) Future hotspots of terrestrial mammal loss Phil Trans R Soc B in 
press



Projected global habitat loss for mammals to 2050 
as compared to 2000 

Visconti, Rondinini et al. (2011) Future hotspots of terrestrial mammal loss Phil Trans R Soc B in 
press



Projected global habitat loss for mammals to 2050 
as compared to 2000 

Visconti, Rondinini et al. (2011) Future hotspots of terrestrial mammal loss Phil Trans R Soc B in 
press



6. The planning and management tools that 
allow the coexistence between production and 
conservation now exist



Forest use in East Kalimantan, Borneo

Wilson, ... , Rondinini et al. (2010) Conserving biodiversity in production landscapes. Ecol Appl 
20:1721



Contribution of different forest uses to mammal 
conservation in East Kalimantan

Wilson, ... , Rondinini et al. (2010) Conserving biodiversity in production landscapes. Ecol Appl 
20:1721



Cost of different conservation strategies in East 
Kalimantan

Wilson, ... , Rondinini et al. (2010) Conserving biodiversity in production landscapes. Ecol Appl 
20:1721



Cost minimisation analysis

Wilson, ... , Rondinini et al. (2010) Conserving biodiversity in production landscapes. Ecol Appl 
20:1721

 Mammal distribution from HSM

 Species-specific persistence target

 Cost minimisation through software MarZone (UQ)

 Simulated annealing



Recommended management changes in East 
Kalimantan to optimise mammal conservation

Wilson, ... , Rondinini et al. (2010) Conserving biodiversity in production landscapes. Ecol Appl 
20:1721



Scenario comparison for East Kalimantan

Wilson, ... , Rondinini et al. (2010) Conserving biodiversity in production landscapes. Ecol Appl 
20:1721

Full zoning Only conversion 
to PA

Only PAs 
protect

All strategies 
cost equally



Conclusion

To slow down or reverse decline, biodiversity 
must be conserved also in (partly) converted 
areas, including agroecosystems, by applying 
planning and management techniques that 
allow the coexistence between production and 
conservation

This is doable
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