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Modeling alpha diversity
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RESULTS: MACROECOLOGICAL MODELS

MAE: Reint – RMO: 71.1 spp.

Understimation



RESULTS:MACROECOLOGICAL MODELS

Precipitación anual Temperatura media anual Bosque siempre verde

Rango temperatura diaria Pastizales (Grasslands) Isotermalidad

Estacionalidad precipitacion
Precipitacion trimestre

más cálido
Estacionalidad temperatura



RESULTS: STACKING SDMS

MAE RS-EXP – RMO: 300.44 

spp.



NEXT STEPS: SPECIES RICHNESS 
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MODELING BETA DIVERSITY



HIERARCHICAL CLUSTERING OF SDMS

• Based on Kreft and Jetz (2010)

• ~ 5800 species distribution

models

• 67 biotic units / 9 regions

• Basis for regionalization of the

2015 map of colombian

ecosystems



GENERAL DISSIMILARITY MODELING

El modelamiento generalizado de 

disimilitud (GDM; Ferrier et al. 

200), permite establecer la 

relación entre la disimilitud y 

covariables ambientales, que 

determinan la diversidad beta, 

permitiendo su inferencia en 

sitios no muestreados. Al ser 

generalizado, es flexible en el 

tipo de respuesta (monotónica, 

unimodal etc.) que tiene la 

disimilitud a distintas variables 

ambientales
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Ojo: esta aproximación modela directamente 
la disimilitud sin recurrir a modelos de 
distribución de especies.



RESULTS: BIRDS GDM



FIND OPTIMALLY COMPLEMENTARY  SITES 

FOR BIOLOGICAL SURVEYS

Find the site or set of sites with the most biologically dissimilar
composition from sampled sites (Faith & Walker 1996)



Papua – Nueva Guinea (Williams et al. 1998)

Australia/Tanzania(Williams et al. 2016)

Guyana (Funk et al 2005) España (Medina et al 2013)

BACKGROUND



GDM FOR BIRDS OF 

BOYACÁ

Similar colors represent a similiar

Biological composition.

Dots represent areas with more than 50 eBird

records



Most
complementary
area

This methodology allows users to find the

most complementary area with respect

to sampled localities

GDM FOR BIRDS OF 

BOYACÁ



GREEDY ALGORITHM FOR

ITERATIVE OPTIMAL SELECTION OF 

SITES

The complemetary surface

changes as new sites are 

added to the set of 

sampled sites. 

Iteración 1 Iteración 2 Iteración 3

Iteración 4 Iteración 5



ESTIMATION OF REQUIRED 

SAMPLING EFFORT

Sampling does not offer any gains when the total ED is stable after adding survey sites.



Computing parameters for IUCN 

risk evaluations



Libro rojo de aves de Colombia

Risk assessments



Geographic characterization of 

species distributions

Alpha HullsExpert maps Species distribution models



Measuring extent of 

occurrence

Convex hulls Expert maps SDMs

Velásquez-Tibatá et al. in prep.



Birds of North America( 27 species) Birds of Colombia ( 125 species)

¿What is the most exact method to 

characterize species distributions?

BL-NS AH MIN TP EXPMSS ESS BL-NS AH TP



Velásquez-Tibatá et al. in prep.

¿What is the most precise method to 

measure extent of occurrence?



¿What are the consequence of using 

different methods for measuging EOO?

Relaxed EOO Strict EOO

Velásquez-Tibatá et al. in prep.



Mapping provisioning ecosystem 

services under climate change 

scenarios



Offer of provisioning ecosystem

services

1577 species 

offer 

provisioning 

ecosystem 

services (food 

or cultural)

142 Species 

with sufficient 

information for 

SDM 

development. 



Mapping the nature tourism 

potential in post-conflict 

Colombia





Other research areas

1. Error propagation in species distribution models.

2. Formal incorporation of expert opinion in species 
distribution models. 

3. Development of a biodiversity indicators 
dashboard. 

4. Integration of presence-only and presence-
absense data in regional species distribution 
models.

5. Development of a global indicator for Aichi goal 
13

6. Integration of RS data in SDMs

7. Development of software for the calculation of 
parameters to aid IUCN risk assessments.
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