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What are the main threats to biodiversity? 

How are we trying to map these various threats?

How are we thinking to make threat data (and solutions data) available?

Case study on oil, gas, coal, and protected areas and biodiversity 

Focal areas
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WHAT ARE THE MAIN 
THREATS TO 
BIODIVERSITY ?
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Mapping 
threats to 
species on 
the IUCN 
Red List

Maxwell et al. (2016) Nature Communications.

Link to paper
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http://www.nature.com/news/biodiversity-the-ravages-of-guns-nets-and-bulldozers-1.20381
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How many of these threats can be mapped?
 Some threat 

classes 
affecting many 
species can be 
mapped using 
existing data.  
Others cannot.

 Particular 
problem in 
mapping 
‘biological 
resource use’: 
logging, hunting, 
wildlife trade, 
fishing, etc.

Joppa et al. (2016) Filling in biodiversity threat gaps. Science.

Threat categories 

affecting many 

species but with 

poor maps of the 

distribution of the 

threat 

Link to paper
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http://science.sciencemag.org/content/352/6284/416


HOW TO MAP AND 
MEASURE MULTIPLE 
THREATS ?
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Collating mapped threat data 

Humanitarian data e.g. refugee camps

Economic data 

Human population data

Agriculture e.g. cropland, pasture and livestock data

Energy production & mining e.g. mining concessions in forests

Land cover and tree cover loss

Pollution e.g. nutrient application to crops

Infrastructure e.g. roads, airports, train stations and ferry terminals

Urbanisation e.g. global map of travel time to cities (accessibility) 

Military activity e.g. armed conflict location data

Irrigation and fire data

Human population density 2015       (CIESIN, 

2016)

Forest cover loss 2000-2016       Hansen et al
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What would maps of threats look 
like? 

 Examples of 
standardised threat 
maps

 Borneo, WWF Priority 
Place

 Aiming to standardise 
these kinds of maps 
globally and provide 
threat data through 
GeoPortal system

 Luc Hoffmann Institute 
and Cambridge 
Conservation Initiative 
funding

 Hundreds of maps made 
for WWF Focal areas
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Mapping distribution of threats to species in the IUCN red list

1. Logging impacts 

on species



27/06/2018

27/06/2018

2. Hunting impacts on 
species
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An ongoing survey on user needs for spatial data in 
Cumulative Impact Assessments 

The survey so far suggests that threat data from a range of 
categories would be useful for CIAs

It indicates that a tool providing information on threats to 
biodiversity would be very useful for CIAs

Such a tool should be as location specific as possible, detailed 
and show trends over time

Threat data would also be useful for other environmental 
impact assessments 

The survey is still open 
https://goo.gl/forms/3bqX7toMOQuJyaA72
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BUILDING A THREATS TO 
BIODIVERSITY 
INTEGRATION TOOL
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Accessing information on threats, actions and evidence

The problem of accessing information on threats to biodiversity
 < 5% of 290 global, spatial datasets discovered are usable for global threat mapping 

 there is no centralised database of knowledge on threats to biodiversity akin to IBAT

 to summarize the scientific evidence of the impacts of the full range of threats on all 
species groups and habitats would take approximately 90-125 people years

 An online portal, funded by the Cambridge Conservation Initiative,  is the first step to 
access the evidence base and unify disparate knowledge, leading to standardised 
threat assessments
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Conservation GATEway - Global Assessment of Threats and 
Evidence

Conservation 
Evidence

IUCN Red List

Spatial  
metadatabaseAPI

IUCN 
threats & 
actions

Threatened
species 
lists

Summaries 
of 
conservation 
evidence 

Links to 
spatial 
datasets
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Conservation Evidence provides a summary of evidence for what we 
know about conservation actions and if they work
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Status of Conservation GATEway

• Prototype under development having gone through user testing
• High fidelity designs approved by project team
• Planned for development by UNEP-WCMC Informatics in Autumn 

2018
• Initial funds to launch concept and build basic site, more needed to 

develop it and expand potential use cases, e.g. to business users
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OVERLAY BETWEEN OIL, 
GAS AND COAL AND 
BIODIVERSITY FEATURES
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Past and Present

How is exploitation 
distributed spatially?

What is the relationship 
between this exploitation 
and biodiversity?

Future

How is the likely future 
exploitation distributed 
spatially?

How does the relationship 
between exploitation and 
biodiversity for this likely 
future compare to the past 
and present?

Are there any conservation 
implications?

Can we identify locations of 
particular concern?

Aims
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1. Wells, pipelines 
and refineries

2. Oil and Gas fields

Species distribution 
maps for 37,583 
terrestrial, 
freshwater and 
marine species

Distributions of 
protected areas 

Note: this analysis was 
completed in 2014-2015, 
but took some years to get 
published.

There are now many more 
protected areas in the 
WDPA, many more species 
mapped in the Red List 
and updated data in the 
IHS and S&P Global 
databases.

Coal mining locations 

Data
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Biodiversity data

All IUCN red list

Species richness is number of 
species in a 50x50 grid (overlapping 
range maps)

Range rarity is a calculation of the 
inverse range size per grid for each 
species, with sums for all these 
scores added up.  Represents 
endemism value
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Global density of oil and gas 
wells (a) and pipeline length (b) 
at 50 km × 50 km resolution
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Global density of exploited 
(a) and near-future oil and 
gas fields (b) at 50 km × 50 
km resolution
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Global density of licensed (a) 
and future-exploration oil and 
gas contract blocks (b) at 50 
km × 50 km resolution 

Data for USA and Canada not available
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Global density of active (a) 
and exploratory coal mines 
(b) at 50 km × 50 km 
resolution
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Overlap analysis

Dots show areas of critical overlap 
between protected areas, range rarity 
and oil and gas fields
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Number of high risk fields

Country overlap
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Summary

• UNEP-WCMC has various strands of ongoing work on mapping 
threats and pressures

• We have a portal in progression to hold these kinds of data
• This portal links from spatial and non-spatial threats data to species 

data (IUCN Red List) to knowledge on how to solve the threats 
(Conservation Evidence)

• Potential relevance to Proteus and IBAT to be explored
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THANK YOU
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Questions?
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