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Abstract

Anthropogenic-induced climate change has already altered the conditions to which species
have adapted locally, and consequently, shifts of occurrence areas have been previously
reported (Chen et al. 2011). Anticipating the results of climate change is urgent, and using
these results efficiently to guide decision-making can help to build strategies to protect
species from those changes.  Therefore,  our  objective is  to propose the use of  climate
change  impact  assessments,  obtained  through  species  distribution  models  (SDMs),  to
guide  decision  making.  The  emphasis  will  be  on  data  that  could  help  determine  the
potentially vulnerable species and the priority areas, which could act as climate refuges, as
well as wildlife corridors. SDMs are based on species occurrence points, available mainly
from  biological  collections  and  observations  (Franklin  2010).  When  combined  with
geospatially explicit layers of abiotic or biotic data (e. g. temperature, precipitation, land
use), which defines the ecological requirements of species under study, it can generate
species distribution models. These models are projected in the form of maps indicating
areas where the species can find the most suitable habitats and, therefore, where one can
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most likely find them. To support  public policies decision, the generation of robust and
reliable model is an important factor.  A minimum number of six occurrence points is a
mandatory  requirement,  with  non-overlapping  area  as  a  filter  criteria.  Unfortunatelly,  in
Brasil, as well as in Latin America in general, this type of data is scarce.

Thus, with SDMs, four types of decision making information data regarding priority species
and areas could be obtained (Fig. 1).

1. Size of potential occurrence areas: species that have a small area of occurrence
are potentially vulnerable, since they present endemism, usually living in restricted
environmental  conditions.  In  this  case,  any  small  change  in  environmental
conditions can result in the extinction of the impacted species. Thus, this region
needs to be protected.

2. Difference between current and future area: species presenting the most significant
reduction  in  potential  areas  should  be  prioritized  by  decision-makers.  This
measurement could be used as an indication of vulnerability.

3. Even  species  that  have  no  predicted  area  reduction  or  an  increase  could  be
prioritized  in  management  programs  due  to its  role  in  the  complex  interaction
networks of ecosystem services, such as pollinators, seed dispersers or disease
control. These species could be more resilient to network interaction changes due
climate,  and  possibly  are  better  able  to  provide  their  services  in  the  extreme
unfavorable climate scenarios.

4. Areas that  maintain higher  species diversity  in  future scenarios:  their  protection
could be prioritized in restoration and conservation programs. Especially in cases
involving multiple species, those areas could be considered as climate refuges by
decision-makers. Additionally, for the reconstruction and use of SDM published in
peer-reviewed journals, it is necessary that all pieces of information about models,

 
Figure 1. 

Priority  species and areas,  SDM metadata,  and proposed decision information proxies on
climate change scenarios.
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its generation, ensemble methods, data cleaning and data quality criteria applied
should be available.

The availability of the four above mentioned types of information can help on decision-
making strategies aiming the protection of priority species and areas. In conclusion, SDMs
present essential  information about the present and future impacts of projected climate
change and their derived data could be preserved using a standard controlled vocabulary.
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