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Sperm whale Seasonality 

Moby Dick, Herman Melville (1851), chapter 44 “The Chart” 
 
https://www.youtube.com/watch?feature=player_embedded&v=Tn7fQ5mYHPA 
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https://www.youtube.com/watch?feature=player_embedded&v=Tn7fQ5mYHPA


Sperm whale  Mar - May  
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Sperm whale Jun - Aug  
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Sperm whale  Sep – Nov 
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Sperm whale Dec - Feb 

22 May, 2014 10 Proteus Annual Meeting - Marine Data  DSS  2014 

Past 
Present 
Future 



Marine Data Manual 
Overview of 78 datasets 

Nine Categories  

 Biogenic habitat 

 Species distribution 

 Species habitat 

 Biodiversity metric 

 Area of biodiversity importance 

 Biogeographic classification 

 Ecological status and impact 

 Environment descriptor 

 Administration  
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Ocean Data Viewer 
http://data.unep-wcmc.org/ 
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Nine Categories  

 Biogenic habitat 
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Nine Categories  

 Biogenic habitat 

 Species distribution 

 Species habitat 

 Biodiversity metric 

 Area of biodiversity importance 

 Biogeographic classification 

 Ecological status and impact 

 Environment descriptor 

 Administration  
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 2D sea bed – benthic biodiversity 
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 3D volume – pelagic biodiversity 

 2D sea bed – benthic biodiversity 
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UNEP-WCMC marine work 2014-2016 
 
•  Improving priority global marine biodiversity-relevant data  
 
•  Spatial planning in ABNJ 
 
•  Marine ecosystem service assessment, mapping, valuation 
 
•  Decision support tool development 
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UNEP-WCMC marine work 2014-2016 
 
•  Improving priority global marine biodiversity-relevant data  
 
•  Spatial planning in ABNJ 
 
•  Marine ecosystem service assessment, mapping, valuation 
 
•  Decision support tool development 
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UNEP-WCMC ABNJ area based 
 planning project  
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UNEP-WCMC ABNJ area based 
 planning project  

Permanent 
Commission for the 
South Pacific (CPPS) 

Nairobi Convention 

GEF (World Bank) funded, 5 years 2014-2018 
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MPA network planning  

Valuing ecosystem services 

Analysing trade-offs  

UNEP-WCMC ABNJ area based 
 planning project  

1. Explore how area-based planning 
tools can be adapted to ABNJ 
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Sargasso Sea Northeast Atlantic 

Southern Ocean  Mediterranean 

UNEP-WCMC ABNJ area based 
 planning project  

2. Share the challenges and successes 
of existing ABP experiences in ABNJ  



13 May 2014 23 Proteus Annual Meeting - Marine Data  DSS  2014 

Past 
Present 
Future 

UNEP-WCMC ABNJ area based 
 planning project  

3. Test area-based planning tools in 
multi-sectoral planning processes 
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Working with you... 
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The value of conservation modelling 

Lucas Joppa 
Head of Conservation Science Research Unit, Microsoft Research 





Science 

Policy 

Tools & Technology 

Data



Microsoft Research, UNEP-WCMC, and IUCN 







Driving cars, flying in planes... 



The world’s worst experiment 

Chris Bishop didn’t die 

because…  

Theory 

Experiment

s  

Data 

Near predictive certainty 

Models Allow ACTIONABLE Predictions… 



Deforestation, ocean acidification, CO2 emissions, species 

extinctions 

http://3.bp.blogspot.com/_Cq6fToMLL5k/S3CrcvlSrcI/AAAAAAAAAAM/IzmuaUbRy44/s1600-h/Earth+no+background.png


……… 

+ Climate change +Climate change 

+ Habitat 

destruction 

+ Habitat 

destruction 

Control Replicates 

The world’s worst experiment 

We need models to…. 

 

help us UNDERSTAND the fundamentals of a system and to 

make ACTIONABLE  

predictions 



-conceptual 

-statistical 

-mathematical, etc. etc. 
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Extinct Threatened Lower Risk 

- Global standard, comprehensive, objective approach 

for evaluating the conservation status of plant and 

animal species. 

- To become Critically Endangered, Endangered, or 

Vulnerable? 

- Criterion A: High decline rate 

- Criterion B: Small range area and decline 

- Criterion C: Small population size and decline 

- Criterion D: Very small population size 

- Criterion E: Unfavourable quantitative analysis 



Geographical range is very restricted and when other factors suggest that it is at risk.  

 

Range Measure 1: Extent Of Occurrence (EOO)  

 -Extent of occurrence is defined as the area contained within the shortest 
continuous boundary that can be  drawn to encompass all the known, inferred, or 
projected sites of occurrence of a species. Risk of extinction is  associated with 
range area itself.  

 

 -Critically Endangered = 100km2 

 -Endangered = 5,000km2 

 -Vulnerable = 20,000km2. 

 

 

 A species must also exhibit at least 2 other symptoms of risk.  

  -Some evidence the population is or is projected to be in continuing  
          decline 

  -Severely fragmented 

  -Limited to a few locations 

  -Subject to extreme fluctuations 

 



…as the area contained within the shortest continuous 

boundary that can be  

drawn to encompass all the known, inferred, or projected 

sites of occurrence  

of a species.  



 

How do we know where species occur?  
Previously: Data (Observations); Expert Opinion 

Recently: Models 

 

So, can models help us understand where species occur,  

and assist in Red Listing for Criterion B? 



Species Distribution Modeling Models that predict species' 
potential distributions by combining known occurrence 
records with environmental variables have much potential 
for application in studies of ecology, evolution and 
conservation.”



Model! 
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Yi β0 β1X1i β2X2i β3X3i 



Species Location Covariates Obs Prob 

Panthera leo Lat,Long X1i; X2i;… 1 0.98 

Panthera leo Lat,Long X1i; X2i;… 1 0.76 

Panthera leo Lat,Long X1i; X2i;… 0 0.05 

Panthera leo Lat,Long X1i; X2i;… 1 0.94 

Panthera leo Lat,Long X1i; X2i;… 0 0.56 

Panthera leo Lat,Long X1i; X2i;… 0 0.45 

Panthera leo Lat,Long X1i; X2i;… 1 0.32 

Panthera leo Lat,Long X1i; X2i;… 1 0.84 

Panthera leo Lat,Long X1i; X2i;… 1 0.91 

Panthera leo Lat,Long X1i; X2i;… 0 0.32 

Panthera leo Lat,Long X1i; X2i;… 1 0.86 

Yi β0 β1X1i β2X2i β3X3i 

Yi β0 β1X1i β2X2i β4X4i 

Yi β0 β1X
2
1i β2X

3
2i β3X

3
3i 

Yi β0 β1X1i β3X3i 

With four parameters I can fit an elephant, and with five I 
can make him wiggle his trunk” – John von Neumann 



GLM
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Modeling is for Learning!
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The Madingley Model 



Global Living Planet 

Functional Index 

Madingley Global Living Planet 

Functional Index 
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