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Slide Layout Design

A Unprecedented Loss of Biodiversity

A Scarcity of Reliable Biodiversity Data: Challenges to Conservation

Project Contributions:

1.

Mapping occurrence regions for nearly 600,000 species of flora and fauna, including
vertebrates and invertebrates, across terrestrial, freshwater, and marine environments.

|dentification of occurrence regions of "critical" species, such as endemics and with small
occurrence ranges, which are under threat due to their limited distribution.

Estimation of extinction risks for all species based on local threats and protective measures.

Development of geographically specific human coexistence indicators using publicly available
data on population density, travel time to cities and ports, water use, commercial fishing
activity, and coastal population pressures.



Slide Layout Design (continued)

Project Contributions (continued):

5. Mapping species richness and critical species in geopolitically sensitive areas, including
disputed territories, Fragile and Conflict-Affected States, transboundary river basins, and joint
marine regimes.

6. Development of a Prototype illustrating the biodiversity profile of a region.
7. Development of a prototype illustrating the biodiversity profile of a country.

lllustration of the Use of the Data:

8. Assessment of the coverage of Protected Areas for preserving endemic species.

9. Estimation of the impacts of sea-level rise on the habitats of critical species in a changing
climate.

10.Estimation of the impacts of climate change on food security, nutrition, and health in
vulnerable human communities.



Unprecedented Loss of Biodiversity

A Current extinction rates are 1,000 times higher than natural levels.
A Nearly 1 million species are at risk of extinction.

Key drivers:

Habitat destruction

Overexploitation of resources
Pollution and illegal wildlife trade
Invasive species and climate change

A Urgent action is needed to mitigate these drivers and protect biodiversity.



Scarcity of Reliable Biodiversity Data:
Challenges in Conservation

A Limited public data on key ecosystems hampers effective conservation efforts.
A\ Data gaps are especially pronounced in developing regions, slowing progress.

A\ Traditional metrics focus narrowly on terrestrial vertebrates, overlooking broader
biodiversity.

A\ Underfunded institutions struggle to update data in the face of emerging threats.

A High-resolution, location-specific data is essential for aligning conservation with
development goals.



Project Contribution

Expansion of Species Coverage Beyond Terrestrial Vertebrates:

Mapping Occurrence Regions of 597,532 Species including
Arthropods, Molluscs, Other Animals, Vascular Plants. Fungi and
Other (non-animal and non-plant) Species



Occurrence Region Maps
for Nearly 600,000 Species Across Terrestrial,
Freshwater, and Marine Environments



Source Data

1. Use of Go o g IBigQ@usry for downloading data from GBIF

1 Selecting the geolocated occurrence reports since 1970 for species with
at least 5 uniquely defined reporting locations.

1 Downloading a maximum of 20,000 randomly-selected reports per
species.

1 Accepting GBIF protocols for occurrence report admissibility.



Count of Specles
Source: Global Biodiversity Information Facility (GBIF)

Species Class/ Order Group
Amphibians
Birds
Vertebrates [Class] Mammals
Reptiles
Fish
Subtotal
Araneae
Coleoptera
Diptera
Arthropods [Order] Hemiptera
Hymenoptera
Lepidoptera
Other
Subtotal
Asparagales
Asterales
Caryophyllales
Ericales
Fabales
Vascular Plants [Order] Gentianales
Lamiales
Malpighiales
Myrtales
Poales
Other
Subtotal

Non-animal, non-plant species:
protozoans, bacteria, etc.
Other Animals: Molluscs, etc.
Total




Met hodol ogy for Mappli ng Spec

1. Use of alphahull algorithm for drawing Species Occurrence Region maps
following Pateiro-Lopez and Rodriguez-Casal (2010).
2. Removal of Spurious Observations

I Removal of single bounded areas with less than 3 observations when
species have multiple bounded areas.



GBIF Occurrence
Reports

Expert Range Map
(Burgin et al. 2020)

GBIF Occurrence
Mapping Algorithm

Lagidium viscacia (Mountain Viscacha)
GBIF occurrences and maps




Validation of the Occurrence Maps Constructed with GBIF Data

Comparison of Occurrence Maps constructed from GBIF data with
Published Research:

1. Mammal range maps estimated by Marsh et al. (2022)
2. Ant range maps by Kass et al. (2022)
3. Vascular Plant maps estimated by Borgelt et al. (2022)



Matched mammal species densities, Marsh et al. (2022) vs.
GBIF occurrence reports

Rank
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Matched ant species densities, Kass et al. (2022) vs.
GBIF occurrence reports

Rank
Group

Kass
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GBIF




Matched plant species densities, Borgelt et al. (2022) vs.
GBIF occurrence reports

Rank
Group

Borgelt
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GBIF




Geographic Distribution of Top 15% Reptiles

Reptiles




Addition of Countries with Top 15% Amphibians

Reptiles
Amphibians




Addition of Countries with Top 15% Birds

Reptiles
Amphibians
Birds




Addition of Countries with Top 15% Mammals

Reptiles
Amphibians




Addition of Countries with Top 15% Fish

Reptiles
Amphibians




Addition of Countries with Top 15% Vascular Plants

Reptiles
Amphibians

Vascular Plants




Addition of Countries with Top 15% Arthropods

Reptiles
Amphibians

Vascular Plants

. Arthropods




Addition of Countries with Top 15% Other Species

Reptiles
Amphibians

Vascular Plants

. Arthropods

Other Species




ldentification of species: Endemic Species and
Small Occurrence Region Species



Project Contribution

A Location mapping of Endemic and small-occurrence region species
across diverse taxa: Arthropods, Molluscs, Other Animals, Vascular
Plants, Fungi, and Other (non-animal and non-plant) Species for
alternative criteria of endemicity and small occurrence region.

A Regional Distribution of Endemic and small-occurrence region
species across diverse taxa: Arthropods, Molluscs, Other Animals,
Vascular Plants, Fungi, and Other (non-animal and non-plant)
Species by World Bank Income Group.



Distribution of Endemic Species
Endemicity Criterion: 100%
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Endemism by Species Group

Percent of species group classified as endemic

70.
525
m Vertebrates (cleas)
m Arthropods (order)
35. ® Mollusca
m Other animals
m Vascular plants (order)
® Fungi
Other species
175
0.

100 95 90
Criterion for endemism (percent)




Number of Endemic Species by C

Distribution of Endemic Species
Endemicity Criterion: 95%

EDIIE]
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Distribution of Endemic Species
Endemicity Criterion: 90%
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Total Count of Small Occurrence Region Species Based
on Presence

Other Species
® Fungi
m Vascular Plants
m Other Animals
®m Mollusks
® Arthropods
® Vertebrates

225,000

150,000
N I I I

5kmx5 10kmx1020kmx2025kmx2550kmx50 100 km x 200 km x
100 km 200 km




Regional Distribution of Species Found in a Single
Country and with Small Occurrence Region

Total count based on Endemicity Criterion 100% and 25km x 25 km occurrence region, by World Bank region

North Other
America 1,185 (2%) AFR
AR7,281 (11%) 8,038 (12%)

1,237 (2%)

MEN
952 (1%)

EAP
20,295
(30%)

LAC
18,896 (28%)



Distribution of Species Found in a Single Country and
with Small Occurrence Region by WBG Income Class

Total count based on endemicity criterion 100% and 25km x 25 km occurrence region by WBG income classification

No icome classification

Low income o
3,192 (5%) 1,742 (3%)

Low middle
income
6,815 (10%)

Upper middle
income
24,546 (36%)
High income
31,646 (47%)



Estimation of Extinction Risks of Species
with Occurrence Region Maps, Local Threats
and Protection



Project Contribution

A Methodology for estimating extinction threats from local threats and
Protections

A Estimates of extinction threats of all 597,532 species



Threat / Protection Indicators
Terrestrial Species

Size of Species Occurrencg Population Density Human Settlement
Region Sensitivity
Thr_eat L : SourceGPW v4 from o _
el iler-1l0]scll SourceGlobal Biodiversity SEDAC/CIESIN SourceGlobal Biodiversity

and Analytics and Analytics
Project Project

Formal Protection

Pro_tecﬂon Source UNER: WCMC,
Indicators 2019




Threat / Protection Indicators
Marine Species

Size of Species Occurren@ll Fishing Intensity Coastal Population

Threat Region Sourcea) Satellite Imagery Influence

NRGIlecitelel SourceGlobal Biodiversit b) Qlobal Fish. Watch_: N_ear real Source GPW v4 from
and Analytics time recording of fishing effort SEDAC/CIESIN

Project by vessels using Global AIS

Formal Protection EEZ Coverage

Protection Source UNER; WCMC,
Indicators 2019

SourceFlanders Marine Institute, 2019



Model Predicted Extinction Threat Indicator:
All GBIF Species

Biodiversity Index Value

1st dec. 3rd dec. 5th dec. 7th dec. . 9th dec.

2nd dec. 4th dec. 6th dec. . 8th dec. . 10th dec.




Model Predicted Extinction Threat Indicator
All GBIF Species
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Model Predicted Extinction Threat Indicator
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Count of Species with High Extinction Threat Indicators

30,000
m Vertebrates
m Arthropods
22,500 m Molluscs
m Other Animals
m Vascular Plants
® Fungi
15,000 Other Species
7,500
0

over 90 Over 85 Over 80



Count of Endemic and Small Occurrence Region
Species with High Extinction Threat Indicators

12,000
® Vertebrates
9,000 m Arthropods
®m Molluscs
® Other Animals
m Vascular Plants
® Fungi
6,000 Other Species
3,000
0]
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Human Coexistence Indicators



Understanding Peaceful Human Coexistence in
High-Biodiversity Habitats

Human Expansion: Leads to habitat loss and fragmentation; agriculture,
Infrastructure, and urbanization disrupt ecosystems and endanger species.

Resource Exploitation: Deforestation, mining, and overfishing deplete critical
resources; pollution from industry and agriculture impacts soil, water, and
air.

Human-Wildlife Conflict: Expanding settlements cause conflicts, threatening
crops, livestock, and human safety; requires coexistence solutions.

\ Conservation Approaches: Protected areas, wildlife corridors, and
community-driven efforts promote coexistence and biodiversity protection.

Prioritization of High-Biodiversity Areas: Focused interventions help mitigate
conflicts, support sustainable practices, and conserve species.



Project Contribution

A Construction of location-specific composite human coexistence
Indicators based on publicly available secondary data

A ldentification of "hotspots"d areas rich in biodiversity where human
presence is dense to support global biodiversity conservation

A A flexible scalable framework which is adaptable to various
geographic boundaries, such as subnational areas, watersheds, or
specific ecoregions, provided fit-for-purpose data is available



Composite Terrestrial Human Coexistence Indicator
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Composite Freshwater Human Coexistence Indicator
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Composite Marine Human Coexistence Indicator

Marine

HCI (gmean)
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Composite Terrestrial Human Coexistence Indicator
In Terrestrial Ecoregions of the World




Composite Freshwater Human Coexistence Indicator
In Freshwater Ecoregions of the World




Composite Marine Human Coexistence Indicator
In Marine Ecoregions of the World

Marine HCI

1st
2nd
3rd

4th




Prototype Biodiversity Profile of a Region:
South America



South America: Total Count of Species based on Presence
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South America: Count of Species Occurrence Region
across Countries

Species occurrence
region count

[6370,12060)
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South America: Count of Endemic Species based on Presence
Endemicity Criterion 100%

422 4 45

Other Species

Fungi
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Terrestrial Vertebrates
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South America: Count of Endemic Species across Countries
based on Presence (Endemicity Criterion 100%)

Argentina [ 1.685
Bolivia [ 1.582
Brazil | 20,858
Chile [ 2,502
Colombia [N 5612
Ecuador [ 3.455

France : French Guiandll 1,036
Guyana ] 292
Peru I 3,021
Paraguay | 123
Suriname | 63
Uruguay | 52
Venezuela, RBJI 1,336

0




South America: Count of Small (25 km x 25 km) Occurrence
Region Species based on Presence

Other Species

Fish

Molluscs

Terrestrial Vertebrates
Fungi

Arthropods

Vascular Plants




South America: Count of Small (25 km x 25 km) Occurrence
Region Species across Countries based on Presence

Argentina [N 1.304
Bolivia [N 1182
Brazil | 5,221
Chile [ 1,084
Colombia |, 3,586
Ecuador [N 2348
France : French GuiandJ N 955
Guyana [ s02
Peru [ 1 923
Paraguay [ 577
Suriname [ 580
Uruguay [ 341
Venezuela, REIEEGEGEGEEEE 1,788

0 1,000 2,000




South America: Estimated Extinction Risks by Species

Nl |

Terrestrial Fish Arthropods  Mollusca Vascular Fungi Other Species
Vertebrates Plants

0




South America: Composite HCI in Terrestrial Ecoregions




South America: Count of Species Occurrence Regions
In Terrestrial Ecoregions




South America: Species Occurrence Regions
and Composite HCI in Terrestrial Ecoregions

. High HCI High SOR
High HCI Low SOR

Low HCI High SOR
. Low HCI Low SOR




South America: Composite HCI in Freshwater Ecoregions




