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Maximizing the
effectiveness of
area-based conservation
‘strategies for birds in
Latin America under a
changing environment
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Birds are indicators of biodiversity
loss and climate change
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Since 1970, 0
North American bird popu lations
have dropped nearly 0

Rosenberg et al. (2019) Science
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SURVIVAL BY DEGREES:

389 Bird Species
on the Brink
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Bateman et al. (2020) Conservation Science & Practice



Conservation strategies that
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benefit birds, ecosystems & people 7 '%Axudubon BirdLife

today and in the future
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Environmental Benefits e

e Improved water quality AT S _
e Increased biodiversity contribution [ SRS
e Improved carbon sequestration ?ﬁ' 'f:’l

e Decreased erosion ‘

Socioeconomic benefits
® Increased yields (crops and animals)
e Increased profitability

(average annual income growth

of more than 10 percent)
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! ranching restores

', forests, adding trees, W& . i

Sustainable cattle
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: Protected areas

X conserve wetlands,

water resources, and

WSS other critical habitat
__ and wildlife corridors.

shrubs, and live i
fences and providing "‘-_jf"l
bird habitat. t
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w« EARTH DAT‘ Data . Topics ~ Learn ~ Centers .~ Engage - ut - : v C h a I Ie n g e :

Your Gateway to = - Not egsily acpessil_ole to co_nservation
NASA Earth — practitioners in Latin America or
Observation Data e processed in a way relevant to birds

The Earth Science Data Systems (ESDS) Program provides

- Lack of spatial products

DataCatslog ~ ©  DataTools Data Alerts and « Spatial data illustrating impacts of

oy ok oer e e tote sty endwrvemins R environmental Change on bird species and
habitat groups across Latin America and
the Caribbean

Browse Data by Topic » Social and economic opportunities (e.g.,
S e bird tourism potential) at relevant scales

Climate ¢ Cryosphere Human
Indicators Dimensions

. Solid Earth Sun-Earth Terrestrial
Interactions Hydrosphere




Decision-support
system for
Colombia

https://gis.audubon.org/al

asseguras/

Alas Seguras

Alas Seguras es una herramienta para
conservacionistas que mapea y analiza datos
espaciales sobre aves migratorias provenientes de
Norteamérica (boreales) para apoyar decisiones de
conservacion en Colombia.

La herramienta le ayudara a identificar zonas de alto
valor ecoldgico para distintos enfoques tematicos:

+ Médulo Areas Agricolas: Poner en accién la
agricultura regenerativa como la reforestacién y
la reconstruccion del suelo. Ejemplo de caso de
uso: Cuanto area de agua superficial de alta valor
ecological para las aves de humendales preserva
un area particular de ecosystemas agricolas?

+ Médulo Areas Ganaderas: Avanzar la
transformacion hacia un modelo de ganaderia
sostenible en armonia con el entorno. Ejemplo de
caso de uso: Donde deho establecer relaciones con
ganaderos para convencerles plantar arboles para
mejorar habitat para aves de bosques de tierras
bajas y aumentar conectividad entre parques
nacionales para las aves?

* Moddulo Comunidades Amigables con las Aves:
Trabajar con comunidades y grupos de interés en
la creacién de un movimiento de conservacion
solido. Ejemplo de caso de uso: Convencer al
gobierno de un municipio el valor de su area para
las aves migratorias de bosque y su contribucion
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Ganaderas

\‘



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

Map climate strongholds for habitat-based groups of bird species

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

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

Scale up Alas Seguras decision-support tool to Latin America and the Caribbean
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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



Species Distribution Models (SDMs) “Audubon

Biodiversity & SDMs
environmental data
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Spatial Variable Source Data Citation
NOAA Office for Coastal Management
SDM CO-VaI‘iateS Sea level rise (2019)
GMTED2010 30arc (DOI/USGS/ERQOS),
Elevation 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
The World Data Bank Il, the World Vector
Distance to shoreline Shoreline Wessel & Smith 1996
Distance to wetlands Landsat (NASA Earth Observations) Zhang et al. 2023
European Comm Joint Res Cent,
Surface water presence Landsat (NASA Earth Observation) Pekel et al., 2016
GMTED2010 30arc (DOI/USGS/ERQOS),
Terrain Ruggedness uses SRTM (NASA) Riley et al. 1999
Wetland type Landsat (NASA Earth Observation) Zhang et al. 2023
MODIS (NASA Earth Observation),
Vegetation / Land cover CMIP6 Chen et al. 2022
CHELSA CMIP6, Landsat data input
Climate baseline (NASA Earth Observation) Karger et al. 2017
CHELSA CMIP6, Landsat data input
Climate future (NASA Earth Observation) Karger et al. 2017
X GMTED2010 30arc (DOI/USGS/EROS), Danielson et al. 2011
z Topographic wetness index juses SRTM (NASA) (elevation input)
S
g SSP 370: Shared socioeconomic pathway Future potential tree cover  |Hansen et al. 2013 (uses GMTED2010) |[Roebroek et al. 2025
g Basic pathway 3: Regional Rivalry
Femperature (8#176.0)»  Radiative forcing 7.0 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

Models and future
projections built
using Wallace
EcoMod’s

functions
(Kass et al. 2023)

Ao

Occurrence records WALLACE

1,148 bird species

eBird

Y

Clean occurrences —
occTest R package

Present
Conditions

Maxnet

(Serra-Diaz 2024)

l

Manual
validation

Manual
validation

Future Projected
Conditions

3 time periods

2011-2040
2041-2070
2071-2100

4 GCM models

gfdl-esm4
mpi-esm1-2-hr
mri-esm2-0
ukesm1-0-I|

3 Shared
Socioeconomic

Pathways
(SSPs)

ssp126
ssp370
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ssp585

41,328
models
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Manual
validation



Vulnerablllty to cllmate change
- ‘F Lk

. Occurence record

Accesible area

. Lost

Mantained

. Gained

Vulnerability of the species to climate change when comparing
the present distribution and the 2041-2070 in the SPP370
scenario (assembly of 4 )
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Amazona auropalliata (Critically endangered)
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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
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Médulo Areas Agricolas e G x |a
f]\ f:\ = Valercia | ayer egen
Select layers Desug?nodel Generate chart o 7 = o F
° ° ° . e Vi, Departamentos o | BB
 Experience with Colombia tool — _— ; coponions |8
o ® Tierras Agricolas S40 f% Regionales 2
strengths and opportunities for oo s [
® Cacao (3-4) oO——|0 negras tituladas
1Improvement -9 e E SR
,,M:::::(d;;‘;nm pastos y dreas — ol Indigenas
Zona Reservas
° ° Plantaciones forestales (8 - 13) O———|0 [y ST Campesinas o 525
® Challenges Wlth Scallng up Palma de aceite (13 - 14) O 0 G- : .‘;;-" g =
Pastos (14 - 16) ——— 09 ook BN Ssin A {BAkBA g
. . e . . Platano y banano (16 - 17) o—o 7 h‘ Municipios
* Prioritization of new spatial = e
Parques
Indice de Amigabilidad con las Aves de = acionales =
data and updated tool features S % =
= T I Sosidls N
= [ e
Feature Category I v | Features I_] Reach | v | Impact}_| Conﬂdeni v I Effort | v | RICE \- il Scoring / M=/
Training Written instructions on how to use the tool located in Help section (] 7 % 31000 025 Reach count number of dots that are not red
Training Clear documentation of what the layers represent Jll 7% 31000 025 Impact if allred or no votes = .25
Data Layers Data catalog that s easily searchable ol 7 % 3100 o5 @ 4200 mostlyred =0.5
Exploring Results Ability to minimize buttons and menus to maximize the full map Jll 7 % 2100 o5 2800 mostlyyellow = 1
Accessibility Platform built in Spanish il 7\ S0 1 2100 mostly green = 2
Data Data layers tagged by commonly used categories ol 7 % s 0E 1 2100 allgreen=3
Ability to weight individual layers to create a prioritization il 7% I 100N 1050 Confidence percentof dots in agreement
Filter Jll 7% SEE 100N 1050 Effort rating of engineering difficulty, very high = 3
Query ol 7 % S 100 1050 high=2
DataLayers Ability to upload your own datalayer for analysis | 7 & 3 I 100 I 1050 medium =1
Reporting/Exporting  Produce adashboard or report with the info about my areaof interest 7 % 3T fo0 M2 1050 low=0.5

minimal=0.25
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