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BIODIVERSITY TARGETS: 30-50%

Allan JR et al. 2019. Conservation attention necessary across at least 44% of Earth’s terrestrial area to safeguard biodiversity. 

bioRxiv:839977.



WHERE IS THE NATURE WE NEED TO SUSTAIN HUMANITY?



CRITICAL NATURAL 
CAPITAL

Natural capital is the stock [of biodiversity and 
ecosystems] that yields a flow of valuable goods 
and services [ecosystem services] (Costanza and 
Daly 1992)

Costanza R, Daly HE. 1992. Natural Capital and Sustainable Development. Conservation Biology 6:37–46.
Farley, J. (2008). The Role of Prices in Conserving Critical Natural Capital. Conservation Biology, 22(6), 1399–1408. 

TROND LARSEN

Critical natural capital consists of those 
resources of nature essential for sustaining 
human welfare and for which substitution is 
difficult or impossible. (Farley 2008)

• Irreplaceable biodiversity

• Sources of fresh water that provide the sole 
supply in water-scarce regions

• Wild sources of food that provide a safety net in 
times of crisis

• Natural places that are part of a culture’s identity



15 ECOSYSTEM SERVICES
Ecosystem Service Data source / provider(s)

1 Nitrogen retention (water quality) Chaplin-Kramer et al. 2019 (InVEST)

2 Sediment retention (water quality) Becky Chaplin-Kramer, Natural Capital Project (InVEST)

3 Atmospheric moisture recycling Pat Keyes, Colorado State University

4 Pollination Chaplin-Kramer et al. 2019 (InVEST)

5 Grazing Mark Mulligan, King’s College London (Co$ting Nature)

6 Timber Mark Mulligan, King’s College London (Co$ting Nature)

7 Fuelwood Mark Mulligan, King’s College London (Co$ting Nature)

8 Wild food and non-wood products Natural Capital Project / Conservation International

9 Flood regulation Mark Mulligan, King’s College London (Co$ting Nature)

10 Access to nature (recreation) Natural Capital Project / Conservation International

11 Linguistic diversity Larry Gorenflo, Pennsylvania State University

12 Riverine fisheries Pete McIntyre, Cornell University (et al.)

13 Marine fisheries Watson and Tidd 2018

14 Coastal protection Chaplin-Kramer et al. 2019 (InVEST)

15 Coral reef tourism Spalding et al. 2017



Potential: Woody biomass
Critical: Woody biomass accessible 
to the world’s poorest people

Realized: Woody biomass 
accessible to all people

FRAMEWORK
EXAMPLE: TIMBER AND FUELWOOD
• Potential ecosystem services: benefits provided by nature even if they are not currently 

used (may become critical in the future)

• Realized ecosystem services: benefits provided by nature that are being used by anyone

• Critical ecosystem services: benefits provided by nature that cannot easily be substituted 
or replaced, for example, benefits accruing to the world’s most poor or vulnerable

MAPS: MARK MULLIGAN



PRELIMINARY MAPS

Darker colors = more important areas for providing realized ecosystem services (for all 
people)



CLIMATE REGULATION: TOTAL CARBON

Map: Monica Noon, Conservation International (publication in prep).



CLIMATE REGULATION: “IRREPLACEABLE” 
CARBON

Map: Monica Noon, Conservation International (publication in prep).



POPULATION (FOR CONTEXT)

Rose AN, McKee JJ, Urban ML, Bright EA. 2018. LandScan 2017. Oak 
Ridge National Laboratory. Available from https://landscan.ornl.gov/.



POVERTY (FOR CONTEXT)

Map: Monica Noon, Conservation International 
Based on: Elvidge CD, Sutton PC, Ghosh T, Tuttle BT, Baugh KE, Bhaduri B, Bright 
E. 2009. A global poverty map derived from satellite data. Computers & 
Geosciences 35:1652–1660.

*Data unavailable above 60 degrees N latitude



WATER QUALITY: SEDIMENT RETENTION*

MAP: BECKY CHAPLIN-KRAMER

*Data unavailable above 60 degrees N latitude



FLOOD REGULATION: TOTAL POPULATION 
IN FLOODPLAINS

MAP: MARK MULLIGAN



FLOOD REGULATION: POOR POPULATION 
IN FLOODPLAINS

MAP: MARK MULLIGAN



WATER QUALITY: SEDIMENT RETENTION*

MAP: BECKY CHAPLIN-KRAMER

*Data unavailable above 60 degrees N latitude



FOOD SECURITY: POLLINATION

Chaplin-Kramer R et al. 2019. Global modeling of nature’s 
contributions to people. Science 366:255–258.



FOOD SECURITY: GRAZING / FORAGE FOR 
LIVESTOCK



FOOD SECURITY: RIVERINE FISHERIES*

McIntyre PB, Liermann CAR, Revenga C. 2016. Linking freshwater fishery 
management to global food security and biodiversity conservation. Proceedings 
of the National Academy of Sciences 113:12880–12885.



FOOD SECURITY: MARINE FISHERIES

Watson RA, Tidd A. 2018. Mapping nearly a century and a half of 
global marine fishing: 1869–2015. Marine Policy 93:171–177.



ENERGY: FUELWOOD

MAP: MARK MULLIGAN



WATER QUALITY: NITROGEN 
RETENTION*

Chaplin-Kramer R et al. 2019. Global modeling of nature’s 
contributions to people. Science 366:255–258.

*Data unavailable above 60 degrees N latitude



RAW MATERIALS: TIMBER

MAP: MARK MULLIGAN



CULTURE: CORAL REEF TOURISM

Spalding M, Burke L, Wood SA, Ashpole J, Hutchison J, zu Ermgassen P. 2017. Mapping the 

global value and distribution of coral reef tourism. Marine Policy 82:104–113.



CULTURE: ACCESS TO NATURE (TOTAL 
POPULATION, 10 KM)



CULTURE: ACCESS TO NATURE (TOTAL 
POPULATION, 100 KM)



FOOD SECURITY: ACCESS TO NATURE 
(URBAN POOR / TOTAL RURAL 
POPULATION, 10 KM)



FOOD SECURITY: ACCESS TO NATURE 
(URBAN POOR / TOTAL RURAL 
POPULATION, 10 KM)



CULTURE: LINGUISTIC DIVERSITY*

MAP: LARRY GORENFLO



SIX TERRESTRIAL ECOSYSTEM SERVICES* 
(NORMALIZED GLOBALLY)

*Data unavailable above 60 degrees N latitude



SIX TERRESTRIAL ECOSYSTEM SERVICES* 
(NORMALIZED BY COUNTRY)

*Data unavailable above 60 degrees N latitude





SIX ECOSYSTEM SERVICES* + BIODIVERSITY

*ES data unavailable above 60 degrees N latitude



LIMITATIONS

• Only 15 ecosystem services out of ~68

• Data limitations

• Models based on assumptions

• Influenced by high population areas

• Do not account for global trade

• Do not account for critical natural capital 
which is already converted / degraded

• Do not account for basic life support 
functions / ecological thresholds

• Do not account for future needs

• BURT JONES MAURINE SHIMLOCK

TROND LARSEN



PRODUCTS

• Scientific publication 

• Open access* maps & GIS data 

• Policy recommendations for the Post-
2020 Biodiversity Framework

*whenever data providers grant us permission

• BURT JONES MAURINE SHIMLOCKJUSTIN JOHNSON
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EXTRA SLIDES



Díaz S et al. 2019. Pervasive human-driven decline of life on Earth 

points to the need for transformative change. Science 366. 



WHY MAP CRITICAL 
NATURAL CAPITAL? 

Maps of critical natural capital are 
needed to: 

• Identify where nature is supporting the 
UN Sustainable Development Goals 
(SDGs)

• Inform the Convention on Biological 
Diversity (CBD) Post-2020 Biodiversity 
Framework

• Guide scarce resources to the 
places where they can be most 
effective

• © CRISTINA MITTERMEIERRACHEL NEUGARTEN



FORTHCOMING

• Coastal protection

• Flood regulation

• Atmospheric moisture recycling

• Access to nature (recreation, wild 
food and forest products)

• All maps: areas important for 
world’s poorest people

• BURT JONES MAURINE SHIMLOCK


