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Left:  PCA-based identification of two 
climatically distinct spaces within the 
Atlantic rainforest (top), and their 
respective northern (black) and 
southern (red) geographical ranges 
(bottom). 
 
 Right: PCA-based identification of 
species assemblages along the 
climatic axes of the Atlantic forest (top) 
depicting their northern (black), 
southern (red), or widespread (green) 
distributions. 
 

Many	forests	and	forest	communi1es	in	the	AF	

Improving	characteriza&on	of	present-day	environments	for	biodiversity	
modeling	

Carnaval et al. 2014.  
Proc Roy Soc. 
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Improving	characteriza&on	of	present-day	environments	for	biodiversity	
modeling	

NASA	products	
l the	Modern-Era	Retrospec&ve	Analysis	(MERRA),	which	incorporates	
remote	sensing	informa&on	and	a	subset	of	the	sta&on-based	data		
l pure	remote	sensing	informa&on	(Advanced	Microwave	Scanning	
Radiometer-Earth	Observa&ons,	AMSR-E).		
	
Coarse	spa&al	resolu&on	(MERRA	55	x	75	km.	AMSR-E	25	km),	high	temporal	
frequency	of	data	collec&on	(near-daily	at	low	la&tudes).		



•  Species	Distribu&on	Models	
derived	from	MERRA-derived	
layers	performed	beQer	than	
models	built	with	WorldClim	
data.	

•  Models	constructed	with	AMSR-
E-based	layers	had	similar	
performance	to	models	built	
with	WorldClim.		

Improving	characteriza&on	of	present-day	environments	for	use	in	
correla&ve	modeling	



Improving	characteriza&on	of	present-day	environments	for	biodiversity	
modeling	

Conditional autoregressive 
(CAR) model analysis: using 
bioclimatic variables (from 
WorldClim vs. MODIS/
CHIRPS*) as predictors of PD 
and PE. 

*Deblawe et al. 2016. Glob Change Biol 



We	are	studying	the	physiological	limits	of	AF	species	to	understand	the	
MECHANISMS	that	underscore	the	distribu&on	of	diversity	



Characterizing	microclimates	with	hygrobuQons	
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Precise	measurements,	limited	coverage	

Improving	characteriza&on	of	present-day	environments	for	biodiversity	
modeling	



Improving	characteriza&on	of	present-day	environments	for	biodiversity	
modeling	



Microclimate (ibutton) vs. MODIS (8-day comparison) 
 
Stronger correlations in North (effect of S topography) 
MODIS: higher diurnal temperatures, lower nocturnal temperatures (buffering effect of vegetation) 
MODIS 8-day composite seem to perform reasonably well in cloud-covered areas 
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Our	DoB	project	implements	an	integra&ve	framework	to	
improve	biodiversity	predic&on	in	the	Atlan&c	Forest	hotspot	



l  Phase 1: Learning from the past  

l  Phase 2: Using inferred parameters to infer plausible 
distribution of diversity in the future  
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Use empirical genetic data and SDMs under 
paleoclimate to estimate demographic parameters  

Estimate genetic composition of landscape: Past to Present and 
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climate change 
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A framework with two phases 

Brown et al. 2016. Am. J. Botany,  
Prates et al. accepted, PNAS 



Plausible	scenarios	of	the	spa&al	distribu&on	of	gene&c	diversity	of	two	
anole	species	differ	extensively	



•  Con&nue	to	explore	
MODIS,	AMSR-E,	improve	
environmental	
characteriza&on		

•  Develop	models	to	describe	
microclima&c	condi&ons,	
link	with	physiological	data	

•  Link	predic&ons	of	changes	
in	diversity	with	near-real	
&me	monitoring	of	the	
forest	

Aims	for	years	3+	





New Bioclims - MERRA 
l  Used time-averaged hourly MERRA single-level temperature at 2 m 

above the displacement height. 
 
l  Created monthly maximum and minimum temperatures, which we 

converted to four bioclimatic temperature fields matching those 
available through WorldClim.  

 
l  Reanalysis of temperature provided at the native spatial resolution of 

MERRA. Using ancillary information on elevation and geopotential 
height from the Global Land One-km Base Elevation Project (GLOBE) 
and MERRA, the native resolution temperature fields from MERRA 
were downscaled to match the 1km spatial resolution of GLOBE using 
cubic convolution interpolation 

l  Used MERRA data from its inception in 1979 to 2000 to focus on the 
overlap with the existing WorldClim data set, which employed weather 

station data primarily from 1960 to 2000. 



New Bioclims – AMSR-E 
l  Near-daily temperature minima and maxima obtained by inversion of a 

simplified semi-physical radiometric model that uses morning and 
evening brightness temperature observations. The temperature 
dataset provides global temperature retrievals over land for snow and 
ice-free non-frozen conditions for periods of no precipitation.  

l  Descending (morning) and ascending (evening) orbital nodes from 
AMSR-E’s temperature retrieval provide respective minima and 
maxima for temperature at approximately 2 m height (Jones et al. 
2010).  

l  We used the temperature observation from the morning and evening 
satellite overpasses, converted these temperatures to average 
monthly values, and then derived the four bioclimatic temperature 
fields.  

l  The grid resolution of the AMSR-E temperature fields is approximately 
25 km; we downscaled the fields to 1 Km using cubic convolution 
interpolation. Downscaling followed that of the MERRA data set, 
except that the geopotential height was replaced by the 25-km EASE 
grid GLOBE DEM. 

l   Data generated from the 2003–2010 AMSR-E observation period. 





Waltari et al. 2014.  
Methods in Ecol. & Evol. 

 
 

Surface	temperature	
es&mates	showed	
warm	temperature	

biases	rela&ve	to	in	situ	
data	fields;	reliability	of	
these	datasets	varied	in	

space.		

Exploring	new	ways	to	improve	characteriza&on		
of	present-day	environments	
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