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Purpose of the GIS Analysis

• To provide a strong and consistent scientific underpinning for 
the WWF Amazon Vision and Strategy development by:
• Identifying  representative habitats to conserve the full 

expression of Amazonian diversity 
• Conducting a gap analysis of the national protected areas  

systems
• Incorporating an explicit freshwater conservation goal in the 

priority sites identification
• Evaluating the impact of the main pressures on the amazon 

biome

• Create a database and an information system able to support 
the decision making process of the conservation planners

Spatial Scope
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Methods and Tools

• Analysis Goals

• Representation
• Heterogeneity:  Terrestrial and Freshwater

• Enhanced Resilience 
• Big Blocks, Connectivity, Redundancy

• Special Elements
• Endangered/ Keystone Species

• Ecological Processes
•Hydrological cycle maintenance, environmental 
services

Biodiversity patterns

• Absence of wide-scale distribution information of most 
Amazon species 

• Biodiversity surrogates based on available information 
and derived from enduring features

• Planning Units:  Derived from Hydrosheds dataset 
(Lehner et al. 2006).

• Terrestrial Biodiversity:  January'05 version of South 
America Terrestrial Ecological Systems GIS Dataset 
from TNC and NatureServe (Jossé et al, 2006).

• Freshwater Biodiversity: Attributes were based primarily 
on hydrogeomorphic characteristics (hydrology, 
altitude, vegetation and biogeography) as proposed by 
Thieme et al (2007).
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Planning Units

36,600 Ecological 
Drainage Units

Terrestrial Heterogeneity Model 

• Based on the South America Terrestrial Ecological 
Systems TNC/Natureserve
• It was developed using:

• Elevation 
• Landforms
• Geology
• Landcover
• Bioclimate

320 classes
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Freshwater Heterogeneity Model 

• Developed both at the basin and the stream level
• Final Selection of variables:

• Type (Stream vs Mainstem)
• Elevation
• Dominant Vegetation Type
• Runoff  (Wet vs Dry)
• Freshwater Ecoregions of the World ®

The Freshwater Heterogeneity Model 

299 classes
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Conservation Priority Scenarios

• We used C-Plan and Marxan decision support software 
to generate conservation priority area scenarios for the 
Amazon basin based on the principles of representation, 
irreplaceability, functionality, flexibility, vulnerability and 
connectivity (Scaramuzza et al. 2007) 

• Preliminary target baseline of 30 % for all terrestrial and 
freshwater systems. Some systems higher depending on 
vulnerability to human disturbance and exceptional 
biodiversity characteristics.

• The cost surface was derived a deforestation probability 
surface generated using IPAM/WHRC data. The 
procedure adopted was a sum of projected deforestation 
maps for the 2001-2050 period. 

Preliminary Results

Irreplaceability  surface for the terrestrial and 
freshwater biodiversity features
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Preliminary Results

Summed solution for terrestrial and 
freshwater biodiversity features (500 runs)

Preliminary Results

Strict protection areas over best solution 
for terrestrial and freshwater biodiversity 
features
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Preliminary Results

Best solution and strict protected areas 
over indigenous lands for terrestrial and 
freshwater biodiversity features

The Climate Change Issue

• Climate change affects the long-term value of 
conservation interventions 

• Currently available conservation planning tools have 
limited predictive capabilities

• Climate change has several relevant dimensions for 
conservation planning

• Timing
• Magnitude
• Direction

• Human presence has strong synergies with the CC 
magnitude and timing
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How Climate Change will affect our 
existing Protected Areas

• Test the impact of CC in the “climate envelope” of 
existing protected areas

• Use the HADCM3 model 
(availability and detail)

• Current, 2050, 2080
• Twelve(12) climate 

variables reduced to 
three using Factorial 
Analysis

• Madeira River Basin
• 41 Strict Protection 

Areas 
• Three(3) target areas 

for detailed evaluation

Preliminary Results

• Temperature increases systematically in all of the 
cases 

• Current - 2050
Average = 3.94 C

• 2050 - 2080
Average = 2.82 C

Mean Temperature Variation (41 PAs)
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Preliminary Results

• Isothermality (ratio between Mean Diurnal Range of 
temperature and Annual Range) also decreases 
systematically 

• Annual ranges 
will be larger 
than diurnal 
ranges 
Current - 2050
Average = -3.13%

• 2050 - 2080
Average = -3.31%

Isothermality (41 PAs)
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Preliminary Results

• Precipitation apparently varies as a function of proximity 
to the Andean Cordillera 

• However there
is not consistent
pattern

Precipitation (41 PAs)
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Preliminary Results

• Change won't occur 
in a single direction 
and different factors 
will move along 
different paths

CURRENT20502080

Preliminary Results

• Some “climate envelopes” will disappear or become 
“rare”
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Preliminary Results

• Protected Areas current 
climate envelopes will 
migrate following 
different pathways

• Some of these future
conditions will
have deleterious 
effects on 
biodiversity
persistence Jau

Noel Kempf
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Some Preliminary Conclusions

• Climate change will disrupt severely the current (and 
future) conservation blueprints.

• CC will affect areas without any consideration of size, 
spatial arrangement or current vegetation cover.

• Landscape corridors for the potential migration of life 
forms could become useless because of human caused 
fragmentation and the speed of change

• Planning for resilience to climate changes implies
• Recognition there is no single solution and that the 

magnitude of this endeavour requires a new 
paradigm for collaboration among researchers, 
NGOs, governments and funding sources.
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Some Preliminary Conclusions

• Some species will require additional help to cope with the 
impacts of the CC as fragmentation of the landscape won't 
allow for natural movement

• A “no retreat no surrender” attitude is needed to avoid the 
temptation of leave some critical areas behind just because 
they are going to vanish under the pressure of CC or 
anthropogenic threats. We need to learn from the impaired 
areas.
• Restoration ecology needs a huge boost to improve the 
probability of successful recovery in the years to come.

• Incorporation of “place holders” in the conservation 
design even if there is not current conservation value in 
the degraded areas. This also implies to leave “areas in 
the backyard”.

Thanks for your attention!


