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Birds are indicators of biodiversity 
loss and climate change



Conservation strategies that 
benefit birds, ecosystems & people 
today and in the future



Challenge: 
• Not easily accessible to conservation 

practitioners in Latin America or 
processed in a way relevant to birds

• Lack of spatial products
• Spatial data illustrating impacts of 

environmental change on bird species and 
habitat groups across Latin America and 
the Caribbean

• Social and economic opportunities (e.g., 
bird tourism potential) at relevant scales



Decision-support 
system for 
Colombia

https://gis.audubon.org/al
asseguras/

https://gis.audubon.org/alasseguras/
https://gis.audubon.org/alasseguras/


Project Goal: 

Improve end users’ access to Earth observation derived products and biological 
model outputs to increase the efficiency and effectiveness of their decision-making 
process and outcomes for bird conservation and people across Latin America and 
the Caribbean.

Objectives:
1. Model changes in bird species distributions in response to projected environmental changes  

(~1100 species) 

2. Map climate strongholds for habitat-based groups of bird species

3. Map index of bird friendliness (BFI) representing bird species abundance, conservation status and 
resilience.

4. Derive spatial layers characterizing conservation challenges for birds and benefits / harm for people

5. Scale up Alas Seguras decision-support tool to Latin America and the Caribbean
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Species Distribution Models (SDMs)

Future environmental 
projections

Current

Future

Zurell et al. 2020



SDM Co-variates

Global PFT

SSP 370: Shared socioeconomic pathway
Basic pathway 3: Regional Rivalry
Radiative forcing 7.0

Spatial Variable Source Data Citation

Sea level rise
NOAA Office for Coastal Management 
(2019) Braaten et al. 2021

Elevation
GMTED2010 30arc (DOI/USGS/EROS), 
uses SRTM (NASA) Danielson et al. 2011

Vegetation seasonality 
(Dynamic Habitat Index GPP) MODIS  (NASA Earth Observation) Radeloff et al. 2019

Distance to coast TIGER/Line Shapefile 2017 coastline US Census Bureau 2017

Distance to shoreline
The World Data Bank II, the World Vector 
Shoreline Wessel & Smith 1996

Distance to wetlands Landsat (NASA Earth Observations) Zhang et al. 2023

Surface water presence
European Comm Joint Res Cent, 
Landsat (NASA Earth Observation) Pekel et al., 2016

Terrain Ruggedness
GMTED2010 30arc (DOI/USGS/EROS), 
uses SRTM (NASA) Riley et al. 1999

Wetland type Landsat  (NASA Earth Observation) Zhang et al. 2023

Vegetation / Land cover
MODIS  (NASA Earth Observation), 
CMIP6 Chen et al. 2022

Climate baseline
CHELSA CMIP6, Landsat data input 
(NASA Earth Observation) Karger et al. 2017

Climate future
CHELSA CMIP6, Landsat data input 
(NASA Earth Observation) Karger et al. 2017

Topographic wetness index
GMTED2010 30arc (DOI/USGS/EROS), 
uses SRTM (NASA)

Danielson et al. 2011
(elevation input)

Future potential tree cover Hansen et al. 2013 (uses GMTED2010) Roebroek et al. 2025

Baseline potential tree cover Hansen et al. 2013 (uses GMTED2010) Roebroek et al. 2025

https://coast.noaa.gov/digitalcoast/data/slr-wetland.html
https://coast.noaa.gov/digitalcoast/data/slr-wetland.html
https://data.cresis.ku.edu/research/data/sea_level_rise/
https://www.usgs.gov/publications/global-multi-resolution-terrain-elevation-data-2010-gmted2010
https://www.sciencedirect.com/science/article/abs/pii/S0034425718305625?via%3Dihub
https://catalog.data.gov/dataset/tiger-line-shapefile-2017-nation-u-s-coastline-national-shapefile
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/96JB00104
https://essd.copernicus.org/articles/15/265/2023/
https://www.nature.com/articles/nature20584
https://www.researchgate.net/publication/259011943_A_Terrain_Ruggedness_Index_that_Quantifies_Topographic_Heterogeneity
https://essd.copernicus.org/articles/15/265/2023/
https://www.nature.com/articles/s41597-022-01208-6
https://www.nature.com/articles/sdata2017122
https://www.nature.com/articles/sdata2017122
https://www.usgs.gov/publications/global-multi-resolution-terrain-elevation-data-2010-gmted2010
https://www.science.org/doi/10.1126/science.1244693
https://www.nature.com/articles/s41597-025-04408-y#author-information
https://www.science.org/doi/10.1126/science.1244693
https://www.nature.com/articles/s41597-025-04408-y#author-information


SDM workflow

Manual 
validation

41,328 
models 

Models and future 
projections built 
using Wallace 
EcoMod’s 
functions 
(Kass et al. 2023)

Maxnet Best 
Model

Clean occurrences – 
occTest R package

(Serra-Diaz 2024)

Occurrence records
 1,148 bird species

Present 
Conditions

Future Projected 
Conditions

3 time periods

4 GCM models

3 Shared 
Socioeconomic 

Pathways 
(SSPs)

2011-2040
2041-2070
2071-2100

gfdl-esm4
mpi-esm1-2-hr 

mri-esm2-0 
ukesm1-0-ll

ssp126
ssp370
ssp585

Manual 
validationManual 

validation



Lost

Mantained

Gained

Accesible area

Occurence record

Vulnerability to climate change
Amazona auropalliata (Critically endangered)

Vulnerability of the species to climate change when comparing 
the present distribution and the 2041-2070 in the SPP370 
scenario (assembly of 4 GMC models)



Cephalopterus penduliger (Vulnerable)Ognorhynchus icterotis (Vulnerable)

Vulnerability to climate change

Vulnerability of the species to 
climate change when comparing 
the present distribution and the 

2071-2100 in the SPP585 scenario

Lost

Mantained

Gained

Accesible area

Occurence record



Alas Seguras End User engagement
• Expanded end user audience for scaled-up version of Alas Seguras for Latin 

America

• In-person workshop to co-prioritize data and DSS features though assessing 
prototypes in context of specific use cases followed by regular, iterative product 
development and evaluation

Photos: J. Deppe



Alas Seguras Latin America

• Experience with Colombia tool – 
strengths and opportunities for 
improvement

• Challenges with scaling up

• Prioritization of new spatial 
data and updated tool features
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