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MAPPING MORE BIODIVERSITY
INTEGRATING SPATIAL AND PHYLOGENETIC INFORMATION TO IMPROVE DATA-DEFICIENT SPECIES 

SHUBHI SHARMA, JEREMY COHEN & WALTER JETZ



Species distribution models (SDMs)
outputs are often used to

 - pinpoint biodiversity hotspots

 - develop effective conservation plans

Ellis-Soto et al., (2021)

SDMs can improve our understanding 
of biodiversity distribution 



Data-deficiency impedes our understanding of 
biodiversity distribution

Most tropical places in the world have 
incomplete richness datasets 

We need better models for data-deficient 
species 
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To improve this 
prediction, we need →



1. Habitat & environmental data

+ Downscaled climate variables

Elevation (STRM) 

MODIS- and GEDI- derived products



+

20,000 presence 
points

Nearly identical 
environmental niches

2. Phylogenetic information



+
3. Model

Sharma et al., (2024), Ecography 

Latent Gaussian Process



Improved
 spatial prediction

=
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Across 280 hummingbird
species → 

The phylogenetic model 
improves distribution 
estimates most for data-
deficient species! 
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Across 280 hummingbird
species → 
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el

ta
 A

U
C

Log(Occurrence records)

~350 data points

PHYLO MODEL 
compared to

NON PHYLO 
GAUSSIAN PROCESS

 RANDOM FOREST

The phylogenetic model 
improves distribution 
estimates most for data-
deficient species! 



Modeling eBird through time
- 150+ hummingbird species in this analysis 

- Modeled species using only data from 2003-2005 
and then 2003-2024

- We did this to “mimic” data-deficient species





Observed 
richness

1,045 data points for 
150+ birds in 2003



Observed 
richness

226,269 data points for 
150+ birds in 2021
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Species 
richness

2003-2005 2003-2024

Reminder, this model has 0.45% of the occurrence 
data! 
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27

0

Difference in 
no. of species

The phylogenetic model
is able to model more species
than the non-phylo models 

DELTA RICHNESS
MAPS

More species captured in
 phylo model

2003-2024

(PHYLO model) – (NO-PHYLO
model)
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Including data-poor species 
in our assessments will change 
our understanding of biodiversity 
distribution 

and consequently, 
our conservation strategy
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Recommendations → 

1. Focus on improving spatial models for data-deficient 
species as conservation prioritization analyses depend on accurate maps 
of biodiversity distribution 

2. Uncertainties associated with species’ distribution, particularly data-
deficient species distributions must be taken into account 

3. Remote-sensing derived habitat variables for all taxonomic groups 
improve niche characterization, which SDMs rely on
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THANK YOU!


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Modeling eBird through time
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30

