
NatureServe’s Biodiversity Indicators Program: 
From Data to Decision



Political Commitment for Biodiversity = Increasing 
Demand for Biodiversity Data and Indicators



Four 2050 Outcome-Based Goals and Twenty-Three 

Action-Oriented 2030 Targets





Taxonomic Bias 

Spatial dimension Temporal dimension 

Biodiversity Data: Many Deficiencies

‘Not so Fun’ Facts:

82% of all biodiversity records 

come from just 10 countries 

(Europe, USA, Australia, South 

Africa)

44% of the world’s terrestrial 

vertebrate records are from USA

Over 50% of records for most 

groups account for <2% of 

species in that group

100 bird species in GBIF account 

for 56% of all records (2% from 

Mallards and European Starlings)

From: Hughes et al. 2021 Sampling biases 

shape our view of the natural world.

Impact & personal 

bias

Pereira, H.M. et al (2012) Annual Review of the Environment and Resources. 



NatureServe’s Biodiversity Indicators Program

• Co-developing national and regional capacity for sustained 
biodiversity monitoring and reporting systems:

• Track and report on conservation targets

• Identify key conservation trends & issues, and prioritize conservation efforts

• Establish current and historical baselines to measure trends against

• Inform sub-national assessments and planning

• Evaluate conservation policy impacts

• Partnerships in:
• Asia, Latin America & Caribbean, Arctic, Sub-Saharan Africa



Building a Global Network of Biodiversity 
Observation Networks (BONs)

From Gonzalez et al. A global biodiversity monitoring system to unite monitoring and guide action. 

Nature Ecology & Evolution 2023.



Biodiversity Indicator Program: User-Driven, Modular Approach



Recent and Current NatureServe Projects
Location User-Needs 

Policy Target 
Mapping

Indicator 
Prioritization

Monitoring & 
Reporting 
Framework

Indicator 
Production

Data System Biodiversity 
Dashboard

Pan-Arctic

Bahamas

Namibia

Tropical Andes

Southeast Asia

South Korea

• Based on GEO BON 9-step BON Design Process;
• Modular, interoperable and workflow based;
• Nations/Regions serve as convenors and bring in indicator and other partners (e.g. CSIRO for Korea)
• Mostly focused on strengthening implementation capacity for KM-GBF monitoring and reporting but 

extends into other conventions (UNCCD – Namibia) and UNFCCC (Namibia and Korea)
• Mostly focused on Goal A, Targets 1-8 but others may be covered in certain instances



Workflow Process: Blueprints for Data 
Visualization, Data System and Data Products

10

Identify policy 
entry points

Identify potential 
information products

Stakeholder 
consultations

Develop draft national 
workflow

Stakeholder Verification Assign roles at 
stakeholder meeting

In collaboration with Matthew Child, South Africa National Biodiversity Institute



Extent of 
ecosystem 

by type

Extent of 
Suitable 
Habitat

Biodiversity 
Habitat 
Index

Population 
benefiting from 

ecosystem 
services

Target 7: contribution to 
climate mitigation 

adaptation

Target 2: protect 
important sites for 

biodiversity

Goal A: area, connectivity
and integrity of natural

ecosystems

Goal A: reducing # species 
threatened and maintaining 

genetic diversity

Goal B: nature’s contributions 
to people (food security, 

access to safe water, 
resilience to natural disaster)

Interventions (actions) State of Nature Benefits

A
ss

es
sm

en
t 

&
 d

ec
is

io
n

 
su

p
p

o
rt

G
o

al
s 

&
 t

ar
ge

ts
In

d
ic

at
o

rs
Es

se
n

ti
al

 
va

ri
ab

le
s

P
ri

m
ar

y 
d

at
a Global 

data sources
National 

data sources

EBV: ecosystem 
distribution

EESV: 
pollination

Prioritisation of actions 

to best achieve goals

Monitoring of progress 

towards achieving goals

Species 
Habitat 
Index

Species 
Protection 

Index

Species 
Status 

Information 
Index

Target 19: accessible 
and quality information 

on biodiversity

EBV: species 
distribution

EBV: taxonomic 
diversity

EESV: nitrogen 
retention

EESV: coastal 
risk reduction

Bioclimatic 
Ecosystem 
Resilience 

Index

EBV: ecosystem 
function

EBV: species 
abundance

Biodiversity 
Intactness 

Index

Global 
Ecosystem 
Restoration 

Index

Target 1: restore natural 
ecosystems and their  

connectivity

Genetically 
safe 

population

EBV: effective 
population size

Data to EBVs to Targets: a National Indicator Reporting Framework

From: Kim et al. PrePrint. Essential Biodiversity Variables and Essential Ecosystem Services Variables for 

Post-2020 Policy Development and Implementation
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Target 2: 20% of 
degraded ecosystems 

are restored Goal A:  
Ecosystems--area, 

connectivity
and integrity

Goal A: Species 
reducing # 

threatened & 
maintaining 

genetic diversity

Goal B: nature’s 
contributions to people 
(food security, access to 
safe water, resilience to 

natural disaster)

Actions State of Nature Societal Benefits

Assessment &
decision support
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EBV: Ecosystem 
Distribution

Prioritisation of actions 
to achieve goals

Monitoring progress 
towards goals

Ecosystem 
Connectivity/ 
fragmentation

EBV: Species 
Distribution

EBV: Live Cover

EESV: coastal 
risk reduction

ECV: Land 
Cover & 
Land Use

EBV: Ecosystem 
Vertical Profile 

Ecosystem 
& habitat 
Integrity

Ecosystem 
Extent (by 

ecosystem)

Target 3: 30% of land 
and sea conserved 

Extent of 
Suitable 
Habitat

Optical 
MS

Radar Lidar Optical 
HSI

Target 8: Contribution 
to climate mitigation 

& adaptation

Target 10: Sustainable 
management

Target 12: Urban 
green space

Target 6: Pathways for 
invasive alien species
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Ecosystem Level

in situ species 
data; environ data

Model

D
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Inspired by: Kim et al. In prep. Essential Biodiversity Variables and Essential Ecosystem Services Variables for Post-2020 Policy Development and Implementation, CBD SBSTTA24 Inf Doc

Species Level

Satellite Inputs to National Indicator Frameworks



From This… …To This!



Leveraging National Capacity and Data for 
Smarter Conservation Outcomes

• Repeatable indicator workflows based on core data:

• Discover & integrate existing data (national, global) for 
sustained production of locally valid, scalable & relevant indicators

• Clearly define the ‘what’ (data, analytics and tools needed), the 
‘who’ (which institutions will play key roles) and the ‘where’ (where 
these institutions will sit within the workflows)

• Application in Africa, Arctic, Caribbean and Latin America

• Design frames for biodiversity information

   and observation systems



Data Sources

Transforming Data to Conservation Intelligence
Repeatable, Harmonized Workflows for Biodiversity Assessment and Indicators

Information ProductsAnalysis

Data hosting  

Ecosystem Threat 

Indicator

Spatial biodiversity 

assessment
Protected 

Areas 

Land Cover 

Time Series

Land-use 

(ecological condition) 

Vegetation Map 

and Habitat Types

Species 

Data 

Critical Biodiversity 

Areas

Ecosystem 

Accounts

Post-2020 Target Tracking

Goal A. Area, connectivity & 

integrity of natural ecosystems 

increased by at least [X%] while 

reducing # of species that are 

threatened by [X%]. 2030 

Milestones (i) The area, 

connectivity and integrity of natural 

ecosystems increased by at least 

[5%] (ii) # of threatened species is 

reduced by [X%] and species 

abundance has increased on 

average by [X%]

Target 2. By 2030, protect and 

conserve through well connected 

and effective system of protected 

areas and other effective area-

based conservation measures at 

least 30% of the planet with the 

focus on areas particularly 

important for biodiversity 

Decision Support

Land-use scheme 

guidelines

Environment Screening 

Tool

Post-2020 CBD/SDG 

reporting

Natural Capital 

Accounts

Systematic Conservation 

Planning

Threatened 

Ecosystem Map

From: Connect Africa, South African National Biodiversity Institute 



Assessment

Ecosystem Threat Status

Original extent of ecosystems

Remaining extent of ecosystems

CONNECT Africa (Ghana/Uganda)

From: Uganda Spatial Biodiversity Assessment (Stephen Holness Nelson Mandela University)



Assessment
Ecosystem Threat 
Status

Outputs: Indicators

From: Uganda Spatial Biodiversity Assessment (Stephen Holness, Nelson Mandela University)



Bridging the Gap Between Data and Decision: ASEAN Biodiversity 
Dashboard

Transforming Data to Conservation Intelligence: ASEAN 

Biodiversity Dashboard
Data Visualization to Streamline Effective and Timely Conservation



Arctic Biodiversity Dashboard

Courtesy: Carsten Egevang Arc-pic, Greenland.



Ellie Linden & Mike Gill

Director, Biodiversity Indicators Program

Mike.Gill@NatureServe.org 

Spatial Analyst II

Ellie_Linden@NatureServe.org

mailto:Mike.Gill@NatureServe.org
mailto:Ellie_Linden@NatureServe.org

	Slide 1: NatureServe’s Biodiversity Indicators Program:  From Data to Decision
	Slide 2: Political Commitment for Biodiversity = Increasing Demand for Biodiversity Data and Indicators
	Slide 3
	Slide 4
	Slide 5
	Slide 6: NatureServe’s Biodiversity Indicators Program
	Slide 7: Building a Global Network of Biodiversity Observation Networks (BONs)
	Slide 8
	Slide 9: Recent and Current NatureServe Projects
	Slide 10: Workflow Process: Blueprints for Data Visualization, Data System and Data Products
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Leveraging National Capacity and Data for Smarter Conservation Outcomes
	Slide 15
	Slide 16: Assessment
	Slide 17
	Slide 18
	Slide 19
	Slide 20: Ellie Linden & Mike Gill

