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The Nature directives and EU protected areas

Based on 2 European directives: Birds (1979) and Habitats (1992) directives

» They protect all wild birds species, and a list of defined habitats and species (flora and
fauna)

« Natura 2000 sites are designated by each member states to protect, restore and improve
the conservation status; sites must be managed (they have a conservation objectives)

Biodiversity Strategy 2030: 18% to 30% protected areas (with Nationally
designated sites, and including 10% of strict protection), new restoration

targets




Article 17/12 reporting

AND

Member states report data about the
species and habitats at national scale (State
of nature)
https://www.eea.europa.eu/publications/stat
e-of-nature-in-the-eu-2020

eg: Natural and semi-natural grassland
conservation status (2013-2018),
10kmx10km grid
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https://www.eea.europa.eu/publications/state-of-nature-in-the-eu-2020

natura2000.eea.europa.eu

27 Members states
27 918 sites covering 18.5 % of land
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missions

services

Copernicus: missions and services

« Sentinel 1 to 6. Sentinel 1: SAR, Sentinel 2: optical

« 30 Contributing missions: Eumetsat satellites, Landsat, SPOT, Radarsat, etc.

* In-situ component

Global and European services:

Land Climate change
Marine Emergency
Atmosphere Security




Pan-European

COPERNICUS Land Monitoring Service

https://land.copernicus.eu (European component)
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https://land.copernicus.eu/

EU-Grassland Watch (release date: 2022)
A downstream application of Copernicus

A public platform, allowing to see (and download all data):
Annual changes of land cover in Natura 2000 sites: annual change, from 1994 to now
Loss/gain of grasslands: European scale/Natura 2000 site

Intensification (mowing, ploughing) and abandonment (natural/semi-natural grasslands are
protected): indication about potential loss of biodiversity, or mis-management

Performance of protected sites vs non-protected areas
« 1992 — 2016: Landsat, after 2015: Sentinel 1 (SAR) and Sentinel 2 (optical)
* Yearly update, automatic processing (DIAS)

* Currently under development: http://www.cop4n2k.eu/

European
Commission



http://www.cop4n2k.eu/

From EU scale to local information

EU view: hot spots of change, which
areas are undergoing the most changes?
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Natura 2000 site level: changes at full
thematic detail, visualisation of time series

B |1 wwen | EU Grasslands Watch
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Indications of intensification
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http://discomap.eea.europa.eu/natura2000

Monitoring surface water (from 1985 to now)

* Done by EC’s Joint Research Centre, using Landsat and Google Earth Engine:
https://global-surface-water.appspot.com/

« UN Environment SDG 6.6.1 product

We used it to monitor water abstraction, seasonality, change of regime in
Natura 2000 sites

Can it be used to characterize humid areas and their biodiversity?

ommission


https://global-surface-water.appspot.com/

Some (very incomplete) conclusions

Earth observation and geospatial information are of interest for EU legislation
* Knowing the current status of conservation of the habitats and their trends
« Compliance assurance: where do we have an environmental issue?

« Compliance assurance promotion: public information about the current situation

Continental/Country scale — Local scales: different uses

But it is not only about technology, it is mostly about environmental expertise!

European
Commission
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@ enviroLENS

Gyt eLENS: Using Earth Observation to assist
environmental policy making and monitoring

Alexandra Ibragimova, IUCN ECARO
Mario Dohr, GeoVille
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enviroLENS
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Introducing enviroLENS

vaerﬂic.%

* Deliver EO-based services providing
evidences on environmental incidences
and legal violation

e Support data gathering process
* Foster data-driven decision-making

Timeline: Dec 2018 - May 2021

oG, This project has received funding from the European Union’s Horizon 2020

enviroLENS - Copernicus for law enforcement support _ _
research and innovation programme under grant agreement No 821918
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enviroLENS

Earth Observation for
conservation policy

(opemicus
[Challenges Case Scenario: Fightin?\lillegal
e Lack of human resources logging using the eLENS Portal
e Lack of financial resources oh_ﬁ @
e Timeliness of inspection l Giaims Action for damages ) \\gf
* Remoteness and scale e;f’fﬁ"g ‘\Wm °
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Vast amount of data R
Reduced cost and targeted inspection/intervention

o Files a complain

This project has received funding from the European Union’s Horizon 2020

enviroLENS - Copernicus for law enforcement support _ _
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enviroLENS

eLENS portal

(opemicus
The Beta version of the portal is available
& eLENS Portal
[ | The services developed:
S e i  Legislation discovery (eLENS Miner)
::‘2 * Exploration tool
_= * Monitoring and Alerts
e (deforestation detection, burnt
llllllllllllllllllll e & scars, water level extent, illegal
_____ L construction)

This project has received funding from the European Union’s Horizon 2020

enviroLENS - Copernicus for law enforcement support _ _
research and innovation programme under grant agreement No 821918




eLENS Portal System Design

’ eLENS I\:Iiner ) AP

i iy . Images update: every 2-4 days
//’ "Search/Response “a . .
F A Spatial resolution:
: eLENS Portal API - I
: (web portal) : Landsat-8: 30 m
! Legislation Discovery OGC Standards ' .
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| entinelHu I
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enviroLENS

eLENS Portal use cases (IUCN led)

opernicus

MONITORING OF PROTECTED ILLEGAL CONSTRUCTION AND DEFORESTATION DETECTION
HABITATS CONDITION INFRASTRUCTURE
DEVELOPMENT

" AN AN J

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821918

enviroLENS - Copernicus for law enforcement support




B enviroLENS _ . .
§ Supporting habitats protection

with eLENS data
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enviroLENS

Stay connected
Gpemicus

Europe’s eyes on Farlh
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Social media

Facebook @enviroLENS.eu

Twitter @enviroLENS

enviroLENS - Copernicus for law enforcement support This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821918



https://envirolens.eu/
https://t.co/pv7yjsGvGk?amp=1

B enviroLENS
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(opericus

Questions,
comments:
ecaro@iucn.org

enviroLENS - Copernicus for law enforcement support

Thank you for your attention!

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821918
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The origins of the Eurosite RSSG

Eurosite

* The suggestion for a remote sensing
support group came from the floor at
the Eurosite ‘New Technologies’
workshop in April 2019

* The issue was raised again by
delegates in post-workshop
correspondence

* A proposal was then put to the
Secretariat, who added the work of
the group to the Eurosite work
programme for the next two years

e This work programme was approved _L
in autumn 2019 wl =

* And then the Covid-19 pandemic
caused some rescheduling




The distribution of contributors to the
Remote Sensing Support Group
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The main aim of the
RSSG

Is to establish a series of national\/
regional hubs to facilitate information
exchange between remote sensing
terchniciahs and land managers
responsible delivering biodiversity
management and monitoring



The current distribution of the Eurosite
information exchange hubs
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If at all possible, provide a
small number of face to face
‘within-country’ information
exchange workshops - through
the existing hub network;

Enable social network
interactions, e.g. through the
Eurosite Facebook page; and

Provide access to relevant
manuals, articles and case
studies on a Eurosite web
portal; and

Create the possibility for
personal consultations, as
necessary;




Eurosite

Thank you for your attention

RAn§



dy&ﬁgﬁt@_esri.gom ‘| @deepseadawn

20 April 2021 Webinar Global Species Range Rarity
E.O. Wilson Biodiversity Foundation

Wonderful to be here with you today, and to hear of the projects and
perspectives of our European colleagues, especially with the European
Geosciences Union (EGU) General Assembly having started just yesterday.

| have been charged with covering more of a US policy perspective on Earth
observation for conservation, and from the standpoint of Half Earth and 30 x
30.

The foundational science of the Half-Earth Project that is a forerunner to 30 x
30 another initiatives, places species front and center as the core unit of
conservation concern, as you can see in this rotating globe of worldwide
species range rarity, for both the land and ocean. Species are critical elements
underpinning the ecosystems that constitute our landscapes and seascapes.
We can think of them as nodes on this very intricate web of life that are
ultimately behind nature’s benefits to people. Ensuring that species are
represented in our characterizations of the planet’s biodiversity is thus a
necessary first step in safeguarding them from extinction.



Priority places
for biodiversity

47 percent of land
could save all species,
if chosen carefully.

Targots met: 100%
Targets not met: 0% P

Percent of species protected
P

15 percent of currently protected land
does not help species as much as expected

Targets met:  19%
Targets not met: 81%

The Half-Earth Project tracks conservation progress at the species level and
aggregates this information to identify places where additional conservation
actions will best contribute to the preservation of biodiversity. To this end, one
of its primary goals is to provide a globally and taxonomically comprehensive
mapping of species distributions for use in conservation planning. Here I'm
showing a snapshot of the Half-Earth Project Map, which is a joint effort of
Yale U. and the Map of Life network, Vizzuality, and Esri, where you can
interactively explore global biodiversity data, priority areas for conservation,
and various biodiversity indicators. With regard to the LAND, you can find
global patterns of species richness and rarity for all known species of
amphibians, birds, mammals, reptiles, cacti, and conifers — derived in part from
remotely-sensed landcover products. And the project is linking with other
efforts to do similarly for the ocean.



www.half-earthproject.org/explore-maps

From Rinnian et al., in press, 2021, in Wright & Harder (eds.) GIS for Science v.3

The most recent update to the Half-Earth Map introduces National Report
Cards and a Species Protection Index (seen here focused on China), which
help to measure how many species groups are protected by each country’s
conservation efforts, focusing at the national level on how conserved places
are protecting the species within them. This is very important for POLICY
because as a biodiversity indicator, the SPI helps ensure that conservation
actions continue to reflect and achieve conservation goals through time by
prioritizing areas where biodiversity protection is most needed. The SPI can be
updated regularly to reflect additions to protected area networks and for
countries with low SPI values. The layers of priority areas for conservation
show where efforts can be directed to make the most rapid gains in species
protection. SPI are under consideration by the Convention on Biological
Diversity as a trial indicator for collaborative, coordinated global action plans,
and as such are also on offer to organizations such as the UN World
Conservation Monitoring Centre, the Group on Earth Observations Biodiversity
Observation Network (GEO BON), and the IPBES (Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services).



Flipbook coming in July
Esri Press

E-Book + Hardcopy in
October

gisforscience.com

——
WS gl

__"tdited by Dawn Wright
‘:ﬁnd Christian Harder

The story of the Half Earth Project is told in one of the chapters of our new
book coming out this summer, with a foreword written by EO Wilson and the

Half Earth map gracing the cover.



What is 30x30 on this Side of the Atlantic?

' 4
y
An emerging global movement to stop the rapid loss of species, and to improve resiliency to

2

climate change by setting aside more of the Earth’s surface for nature. Leading naturalist E.O.

Wilson has called for the preservation of half the Earth’s surface for nature, which has also

inspired and set the scientific foundation for 30 x 30. Protecting 30% of land and sea by the

year 2030 is gaining momentum in more than 50 countries, including the United States and
Canada committing to achieving this target.




~== FORNATURE AND PEOPLE =—

‘\\"d HIGH AMBITION COALITION

Achieving 30x30

As the HAC for Nature and People gathers momentum and grows it will work toward a
global deal that includes the following key elements:

- Sustainable management. The entire planet must be managed sustainably with no net loss of

natural habitats, supported by a circular economy, and managed for the sustainable and equitable
sharing of benefits from nature.

- New spatial targets to protect biodiversity. Over at least 30 percent of the planet - land
and sea - by 2030. Efforts should promote indigenous-led conservation ...

The High Ambition Coalition (HAC) for Nature and People is an
intergovernmental group of more than 50 countries co-chaired by Costa Rica
and France and by the United Kingdom as Ocean co-chair, championing a
global deal for nature and people that can halt the accelerating loss of species,
and protect vital ecosystems that are the source of our economic security

It is seen as a Paris Climate type gathering of UN states to make biodiversity
commitment, except with a great level of rigor in terms of measuring,
accounting, and ACCOUNTABILITY.



~== FORNATURE AND PEOPLE =—

‘»-« HIGH AMBITION COALITION
Achieving 30x30

Continued

- Improved management of existing protected areas.

- Increased funding.

- Clear, enforceable implementation mechanism.




Biden — Harris Administration Executive Order

Jan. 27th, 2021

The order commits to the goal of conserving at least 30 percent of our lands and oceans by
2030 and launches a process for stakeholder engagement from agricultural and forest
landowners, fishermen, Tribes, States, Territories, local officials, and others to identify

strategies that will result in broad participation.




Existing 30x30 Efforts in US States

- Hawaii: In 2016, Hawaii committed to effectively manage 30% of its nearshore marine environment by
2030.

- Maine: The Climate Action Plan issued by Maine Governor Janel Mills includes a proposal to conserve
at least 30% of Maine’s lands by 2030.

» South Carolina: In South Carolina, a bipartisan group of state legislators have introduced the “[South
Carolina Thirty-By-Thirty Conservation Act] [4]" to assemble an interagency task force to develop a
plan to meet a statewide 30x30 goal. [4]: https://www.scstatehouse.qov/sess123 2019-2020/prever/1024 20200121.htm

- Virginia: Virginia has established a data-driven, land conservation strategy, called ConserveVirgina, to
preserve high conservation value lands across the state.

- California: In 2020, California Governor Gavin Newsom signed an executive order to combat species
and ecosystem destruction by conserving and restoring 30% of the state’s land and coastal water by
2030.

Source: https://www.natureamerica.org/supporters

10



Gov. Newsom Signs Executive Order to Preserve 30% of CA by 2030
October 7th, 2020

11



Create a Process

Determine progress toward

Assess current status 30% conservation goal

z Assemble data for relevant conservation
Assemble and review data values and ecosystem services such as
biodiversity, land use, carbon

30%

Develop mapping and review tool that
Conserved Map assets to conserve allows users to combine key data assets

Integrate threats such as habitat loss

' Assess constraints and threats  ang climate vulnerability, and
constraints such as agricultural land

Map key areas that have high

Set goals and prioritize areas potential to meet 30 x 30 goals

Implement and take action  Use existing and new programs
and partnerships to implement

Under the Newsome executive order, the California Natural Resources Agency
has launched California Nature to engage Californians in advancing the state’s
commitment to conserving 30 percent of lands and coastal waters by 2030
(30x30)

12



Organize and Engage
Participants Network of Contributors

Assess current status

it

Assemble and review data i

30%
Conserved Map assets to conserve

4 . el
' Assess constraints and threats

Set goals and prioritize areas

Implement and take action

Of course many partners are involved in this, including a collaborative leading
effort among Nature Conservancy, Resources Legacy Fund, and Esri

13



Create Open Platform

- Assess current status Best Available Data

Including State of
Open Science California Inventories
Modeling Tools & Esri's Living Atlas
= for 30x30
Assemble and review data Suitability

30%
Conserved Map assets to conserve

Leading Applications
+ Apps for Modeling

VAssess constraints and threats O ADIE & Dol Acaoss

+ Open APIs & Data
* Monitoring Dashboards
* Training & Support

Set goals and prioritize areas

ove

LY . o
cess & Avallable l[ n
gel

ncies

Implement and take action

... A Science Based Framework...
...Enabling Transparency and Engagement

Esri is building the technology that underpins the open platform which is
evolving at www.californianature.ca.gov

14



Impact Observatory/Esri/Microsoft 10-m Global Landcover

A final quick note on PRACTICE and especially as a segue to my colleague
Jeff Allenby. | can’t resist providing a SNEAK PEAK at a project that will NOT
be officially launched until this summer.

Driven by the need for trusted, accessible, and high-resolution source for
global land cover, and ultimately land cover on-demand to improve planning
and to monitor change.

This is an initial collaboration among 3 mission-driven technology companies
Impact Observatory brings machine and deep learning algorithms and data to
bear for sustainability and environmental monitoring

Microsoft

Esri

This project currently building a global land-cover map and evaluating deep
learning models.

- Using a 10m near cloud free mosaic produced with MS/IO using Sentinel-2
(high-rez optical as nicely explained by Bruno) and hosted on Microsoft’s
Planetary Computer

- 10 Class Tier-1 Anderson Classification.

-Training data provided from the Dynamic World Project with NGS/Google/WRI

And on this map you can see the target test areas for land cover classification
(US West Coast States-CA, OR, WA), Costa Rica, Tanzania/Rwanda,
Thailand, and South Africa.

15



dwright@esri.com | @deepseadawn

20 April 2021 Webinar

Global Species Range Rarity
E.O. Wilson Biodiversity Foundation
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Empowering Conservation
Partners to Achieve 30 by 30

Wnlocking the Potential of Technology to
Advance the Pace and Quality'of Global Efforts

Jeffrey Allenby, GISP
Director of Geospatial Technology

CENTER FOR
GEOSPATIAL L LINCOLN INSTITUTE
SOLUTIONS OF LAND POLICY



Why is it so hard for environmental
partners to use technology?



Common Barriers to Entry

* They might not know where to focus their efforts

* They might not have access to the right information
or tools to answer core questions

They might not have the right staff or expertise
available to execute the analyses they need

They might not know how to incorporate “new”
technologies to better address their challenges




The Center for Geospatial Solutions was
created to help partners fix these issues

We want to help partners ask the
right questions and transform the right data
into actionable insights about the landscape



Moving from Opportunity to Strategy

Prioritize




Moving from Opportunity to Strategy

Prioritize

« Translate abstract strategies
into tangible analyses

* Identify the most important
landscapes for protection

« Map threats and capacity to
focus efforts on "at risk" areas

CENTER FOR
‘ GEOSPATIAL
) SsoLUTIONS
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New data works at the prOJect level
CIDingvation

CENTER FOR
‘, GEOSPATIAL
SOLUTIONS




Identify Priorities Across Entire Landscapes

CONSERVATION
C|2)inNovATION
CENTER
CHESAPEAKE CONSERVANCY
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Moving from Opportunity to Strategy

Prioritize

« Translate abstract strategies  Document baseline conditions
into tangible analyses to improve future management

 |dentify the most important « Create effective management
landscapes for protection plans to maximize benefits

« Map threats and capacity to * Improve accounting for global
focus efforts on “at risk™ areas conservation initiatives

CENTER FOR
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Databases not Documents

 Technology-centric design
ensures data is managed
intentionally from the start

* Information becomes
accessible throughout an
organization

* Less time is spent gathering
information throughout
conservation processes

-

'CENTERFOR -~
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Streamlining Data
Management

Facilitate field monitoring and
reporting leveraging new tools

Document areas of interest by
combining field and desktop
analysis

ldentify co-benefits of
conservation that may be
beyond your primary mission

ﬁ ]

ArcGIS Field Maps

m |
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Moving from Opportunity to Strategy

Prioritize

Translate abstract strategies
into tangible analyses

|dentify the most important
landscapes for protection

Map threats and capacity to
focus efforts on “at risk” areas

Document baseline conditions
to improve future models

Create effective management
plans to maximize benefits

Improve accounting for global
conservation initiatives

Identify minor threats before
they escalate into major issues

Maximize efficiency of limited
staff and resources

Ensure conservation actions
are having intended outcomes
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Accessing Earth Observations Data

9 ArcGIS Living Atlas

of the World

Apps

Blog Contribute My Contributions My Favorites

# a u ©

All Trending v Basemaps v Imagery v Boundaries v People v

Layers X Alltime v

U Subscriber ) Authoritative

@ Authoritative

All regions \/ O Esri-only content  [J Authoritative-only content

Sentinel-2 Views

8 Imagery Layer By esri

Sentinel-2, 10m Multispectral, Multitemporal, 13-band images with visual

enderings and indi

. This Imagery Layer is sourced from the Sentinel-2 on
AWS collections and is updated daily with new imagery. This layer is in beta

release

USA NAIP Imagery: NDVI

& Imagery Layer By esri
This NDVI imagery layer features recent high-resolution (1m or better) aerial
magery for the continental United States, made available by the USDA Farm
B

s Agency

T

Landsat GLS Multispectral

& Imagery Layer By esri

Landsat GLS 30 and 60m multispectral and multitemporal imagery with on-the-
fly renderings and indices for visualization and analysis

&

Landsat GLS Pansharpened

@ Imagery Layer By esri
Landsat GLS 30m pansharpened and multitemporal imagery rendered on-the-
fly as Natural Color with DRA enhanced with 15m panchromatic imagery, for

visualization and analysis.

MODIS Burn Scars and Flooding - Terra Surface Reflectance

® Imagery Layer By esri
This layer provides access to NASA Global Imagery Browse Services, which

delivers global, full-resolution satellite imagery. This band composition (Bands

7 211) highlights burn scars and areas of inundation

QU Subscriber Q) Authoritative

U Subscriber ) Authoritative

@ Authoritative

@ Authoritative

A @

Infrastructure v Environment v

Sortby:  Relevance

USA NAIP Imagery: Natural Color

B Imagery Layer By esri

This Natural Color imagery layer features recent high-resolution (1m or better)

aerial imagery for the continental United States, made available by the USDA

Farm Services Agency.

B Py e

USA NAIP Imagery: Color Infrared

& Imagery Layer By esri
This Color Infrared imagery layer features recent high-resolution (1m or better)
aerial imagery for the continental United States, made available by the USDA
Farm Services Agency.

T o

True Color - Corrected Reflectance (MODIS / Terra)

8 Imagery Layer By NASA_Earthdata
This visualization represents a *true color* band combination (1-4-3) of data

collected by the MODIS instrument on the Terra satellite and is most similar to
how

ve see the Earth's surface with our own ey

+ o

True Color - Surface Reflectance (MODIS / Terra)

@ Imagery Layer By NASA_Farthdata

This visualization represents a "true color" band combination (1-4-3) of data

continuously collected by the MODIS instrument on the Terra satellite and
provides a natural looking, aerosol-free, view of the Earth's surface.

W Jr e

Vegetation - Surface Reflectance (MODIS / Terra)

@ Imagery Layer By NASA_Farthdata

This daily visualization represents a “false color" band combination (1-2.

data continuously collected by the MODIS instrument on the Terra satellite and

s useful for ider

tifying vegetatior

anges, drought, and floods.

) A
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emote Mbnitoring — @ UPSTREAM TECH
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@ UPSTREAM TECH
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@ UPSTREAM TECH

Water & Moisture ) SOLUTIONS




@ UPSTREAM TECH
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Moving from Opportunity to Strategy

Prioritize

Translate abstract strategies
into tangible analyses

|[dentify the most important
landscapes for protection

Map threats and capacity to
focus efforts on “at risk” areas

Document baseline conditions
to improve future management

Create effective management
plans to maximize benefits

Improve accounting for global
conservation initiatives

Identify minor threats before they
escalate into major issues

Maximize efficiency of limited
staff and resources

Ensure conservation actions are
having intended outcomes
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Partnership Ecosystem Development

THE
SCIENCE
OF
WHERE™

AR el
. : ' : (A )
* CGS is constantly interacting with N2 esrl
partners working to solve similar
challenges around the globe " CONSERVANCY

* We want to connect partners @ UPSTREAM TECH
working on similar issues and in <L
similar geographies

* CGS often acts as a “matchmaker” planet

for new partnership opportunities
(e

) SoLUTIONS



| IN
Where We Go From Here I REFE !

Locally relevant Test bed
: THE MODEL
. data & expertise landscapes

to analyze and “ °P°_"°V “ focused on
solve local * Science achieving 30 by

challenges conStitueney 30 success
Building

e e APPLY e
A4

PULSE OF THE PLANET

Real-time data and tools to
manage the planet for change

v

;‘ T e J:. PRIORITIZED INVESTMENTS
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9 PARTNERSHIPS

Set R LOCALLY RELEVANT ACTION




Thank You!

Jeffrey Allenby

Director of Geospatial Technology
jallenby@lincolninst.edu

www.cgs.earth
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The Need to Address Environmental Security Issues
through the Lens of Remote Sensing Capabilities

Odean Serrano, PhD
Founder, Open Source Environmental Security
& Countering Wildlife Trafficking Institute
&

Earth League International, GEOINT Programs



Pathway to Link the Environment Science & Security through Geospatial Analysis

First IC Lead for
BS Mathematics MS Environmental Science and Policy PhD Environmental Science and Policy N

S Combating Wildlife Trafficking
JOHNS HOPKINS 2 N 9 '

Y Ry ASON TS T NGA/IC Environmental Geography
) Climate Security
Kennedy Space Center & Water Security
NASA Headquarters, DC Food Security

Presidential Executive Orders Intel Analysis Officer Biodiversity, Ecosystems & Security
Inter-Agency MOU Development  Strategic Planner

International Affairs

New Program Developer

Congress/Human Geography Program

TR d 3

Collaboration Across the IC
s K Multi-Disciplinary, Multi-Stakeholder
: . (Government, Acadeqr%)\j,c)‘bﬂd'm'ﬂﬂé};y)
S hh e R - . M I Rt il 0o,
- SO : ulti-Scalar (LocalBegional, Global};
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Ecosystems Biodiversity Security:

(e.g. lllegal Poaching, Sustainable Design,
Natural Resource Management &
Cooperation)

Environmental Security

1) To leverage, coordinate, and share
data and analysis in the fields of:
Climate, Ecosystems, Food, and
Water, with a focus on national
security priorities.

Ecosystems. %
Blmfwersu\tw

1) To facilitate collaboration and
understanding among
environmental geography
stakeholders with respective
government agencies, NGO’s, and
academia.

Climate & > ‘ O Water&
Security . ) Security

Climate & Security:
Longer-term weather patterns
and climate dynamics

(e.g. Drought, Ice-Melt )

Water & Security:
(e.g. Use, Availability, Supply,
Control, Management)

Food Security:
(e.g. Available Food
Resources, Famine)
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UV/ EARTH LEAGUE INTERNATIONAL www.earthleagueinternational.org

Mission: To fight wildlife and enwronmental .crimes: through Intelligence, Investigative and

Multu Int Analytlcs |h ﬁlpport of.law enforcemen:la and intelligence agencies.
. y A AT "?‘:} '

IntEllIgenc e Agency for Earth
el B‘EM ofeifo ch to Enwggnmental Crime
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http://www.earthleagueinternational.org/

N
ﬁ:ﬁ, Environmental Crimes requires Intelligence to address “Convergence”

To fight global threats on Natural Resources, means to also to understand the nexus other crimes Convergence

* Species Convergence: Multiple Species being trafficked by same networks: Flora/Fauna/Minerals/Timber
* Crime Convergence: Merging of Different types of Crimes: narcotics, human smuggling, money laundering
* Transnational Organized Crime Network Convergence

Presently the fight against Environmental Crime, professional intelligence is almost completely absent.
Governments, donors, media and the public are overly focused mostly on Anti-Poaching and Awareness Campaigns.
Intelligence is at the center of the strategy to combat these issues.

ELI conducts Intelligence Analysis to fill the Environmental Crime Convergence Gaps

Environmental Crime Supply Chain Intelligence Gap:
Species Convergence, Crime Convergence,
Transnational Organized Crime

. : ) . . ) Save Species
Anti-Poaching Intelligence AwareneSSpCampaigns

4

v

© Earth League International



7,

Out Partners to Solve Environmental Crimes and Threat Convergence

IUCN (US Member), IUCN Netherlands Project Partner,
International Fora, and Governments

Fighting wildlife trafficking is extremely complex and cannot be overly simplified.
Rather it requires multi-disciplinary expertise, key partnerships

and sufficiently applied resources.
~ Andrea Crosta

U.S.
FISH & WILDLIFE
SERVICE

National Committee

N
IUCN | Member ! IUCN of The Netherlands
4 \I

INTERPOL

pa—— 7
Gobierno del Estado Plurinacional de

BOLIVIA

\' MR//V
N ‘[/,:7

THE SCIENCE OF WHERE"™

ELI initiates and sustains deliberate partnerships to ensure secure information and analytic sharing
with key law enforcement and governmental agencies.

© Earth League International
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ferations & Reports IstPillar: Intelligence and Analysis to

Affect Change
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Watch Us in These Two Documentaries

[Ehe Ivory Gark YOffiGalfrdilerdtHD] | Netflix
A WETFLIX ORIGINAL DQCUMENTARV‘ i

TRAILER

‘g
N §
j

WATCH US ON NETFLIX. AN UNDERCOVER INVESTIGATION ON IVORY
TRAFFICKING IN CHINA AND VIETNAM (OPERATION GAME OVER)

OFFICiAL I

‘The Ivory Game'

l READ MORE

D Sea of Shadows Official Trailer| National Ge...

% \\ ' ﬁ) .
‘ > N )

WATCH US IN THIS DOCUMENTARY. THE FIGHT TO SAVE THE VAQUITA
AGAINST MEXICAN CRIMINALS (OPERATION FAKE GOLD)

'Sea of Shadows'

READ MORE ‘



N
@/ Pillar I: Intelligence Gathering, Investigations and Analysis
\ &V

ELI’s core of our work centers around intelligence-gathering, undercover operations
though evidence-based approach: acquisition of videos, audio, documents.

© Earth League International



N
@/ Pillar I: Intelligence Gathering, Investigations and Analysis
)\ &V

Following the intelligence gathering and undercover operations, ELI’s analysis targets environmental
criminals, traffickers and transnational criminal networks involved in environmental crime,
all with the aim of supporting the work of trusted law enforcement and key government agencies.

It is ELI’s principle that professionally run intelligence activities are currently the most important and
cost-effective tools for fighting environmental crime.

© Earth League International



N
@/ Linking ELI Field Ops with Criminal Network Analytics using ESRI Geospatial Environment
\ &V

ELI uses ESRI’s Tools Suite to integrate field collections — o .
within a geospatial environment Criminal Analysis

.
-
Fleld O peratl ONS Location-Enabling All Aspects of Field Work Zia RN o e
2 & Fy [ & - 4 s 88
Location Navigation i AL : R
Tracking : s | s I .
New Capabilities T P B T S
3 I |
« Tracking D C N X sovor
» Offline Workflows galCane RS u‘ .. 3 ! P T )
» Preplanned Routes s d m:h,
Navigator . 5 s = .
~ Tracker ‘y ] £ i T T
-2 ¥ 3w S s ¥
Planning and =i L e T~
Management < » 4
g Collector B QuickCapture g RS .
Workforce . Survey123 : PO
\ . S,
: @ = ¥
Maps & Mark Up e, doe g ¢
L= - £—owe— ] & g 2l
: g

Dashboard
© Earth League International

Explorer

© Esri
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@/ Linking ELI Criminal Analytics within the ELI Geospatial Environment
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The combination of criminal
networks, Open Source Intelligence
and geospatial analysis to yield
associated measures of hotspots
trends, risks and priorities.
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© Earth League International



Our Reach: Earth League International: Intelligence Agency for Earth

Utilizes GIS to analyze and synthesize the convergence of Wildlife Trafficking and International Crime
F MR 8 & : e, :
.. - ‘ " .3. ¥ .‘ ‘ “f . 2 A

A ELI works with IUCN (US) and Governments
<4 SaE- 417 Countries, 27 Criminal Networks, over 250 Persons of Interest
b ,::% | Multiple Species being Trafficked Converging with Multiple Crimes
£ ’ N .“ 5
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. »
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¥y , ELI MULTI-INT Geospatial Analytic Collaborative Environment

ITERN O ALERTS
n O TEAM COMS LINK
@GSI‘I O VIDEO CONFERENCE LINK

THE SCIENCE OF WHERE~

Powered by

INVESTIGATIONS AUDIO/VIDEO FEEDS

GEOSPATIAL MAPPING [ Lling ]

Inputs: ‘ T Outputs:

Ground Collections: ‘ Tip and Cue Alerts
Human Reporting Reports

Handheld Reporting Enhanced Data

( Analytic Products
Sensor Collections: o WILDLEAKS FEED Metrics

Signals - s

GPS Tracking ] > > :
Overhead
Satellite Feeds

J INVESTIGATIONS REPORTING ON DEMAND SPECIES TRAFFICKING HUMAN FINANCIAL TRANSPORTATION HOTSPOTS i :

Q NETWORKS NETWORKS NETWORKS NETWORKS TRENDS a Df’"ly Agent Location .
CiB O Live Data Feeds / Observations

O LAW ENFORCEMENT ALERTS LIVE INKS TO SECURITY ISSUES

Powered by @esri © Earth League International

THE SCIENCE OF WHERE™



EO / Geospatial Analysis: Gold Mining & Conflict CWTI

COUNTERING WILDLIFE

REUTERS TRAFFICKING INSTITUTE

REUTERS INVESTIGATES  New Gold Rush

How jihadists struck gold in Africa’s Sahel

AREUTERS SPECIAL REPORT

& ”?‘ 2 S } Gaoudel
e o \
A T HoteGamp Fere@

55 GartiaraboL Keye " o Teeas (A “Tavgreyarey iy
gk LR -

£
es i S

CWT]

comemore  Ge0Spatial Analysis By, CWTI, Dr. Odean Serrano, Laura Roy, & Kevin Wells

TRAFFICKING INSTITUTE

& esri

THE SCIENCE OF WHERE

e mines & ACLED events ‘

Nearest gold mines
to ACLED events

7y

Intersection of gold

£




CWTI The Need for EO to address Environmental Security: Wildlife Trafficking Exemplar

COUNTERING WILDLIFE
TRAFFICKING INSTITUTE

1 Poached Elephant (Ground Photo)

N
Imagery corresponding to
data and location

Al Algorithm Development for
Imagery Auto Detection Herds or Poaching

) Indicators
Figure 1

A

A == == =
Asynchronous =S s s
input + + +
&
decaying /f\ /T\ /T\

summation

Output w, strength

adaptation

5 B o2 Wil Tt " % S "N » e

Multiple

outputs
(for one input)

&

‘ A A . X Lt s " - y L ¢ ¢ V b » Sensitivity
] y g - /-5 o Lot % Y e N to input

E ¥ Y - : timings

5y e T.&?";.; o R 5.0 ro A

1) The Guardian 2016, 2) National Geographic; 3) Google Earth Image/CWTI Analysis, 2018; 4) Nature.com, August,2019



https://www.theguardian.com/environment/2016/jan/28/mali-desert-elephants-extinction-three-years
http://www.cwtinstitute.org/
https://flipboard.com/@johnyester/machine-learning-jodvfs0lz/biological-learning-curves-outperform-existing-ones-in-artificial-inte/a-s4JGZ7SgQJSTrOxEE1dBbA%3Aa%3A16650634-557a5b2214%2Fnature.com

Research Proposal: Species to Sats

Sensor Aggregate ML/AI Analysis
In support of: NASA/Nature/NatGeo
Research Proposal Concept Design By,

Odean Serrano, PhD, CWTI/ELI Geospatial Programs
& Jeff Allenby, Center for Geospatial Solutions

COUNTERING WILDLIFE CENTER FOR
TRAFFICKING INSTITUTE GEOSPATIAL
SOLUTIONS

(Y
CWT| Q! Static Camera Traps
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XY
-
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v

Species Collars
Eurasian Brown Bear

Turkey

3 ‘-'Li

so it's a perfect candidate
for an animal cam.

Y

Small Sat Sensors

Drone/UAV/
Plane Sensors

Nature.Com: Animals with Cameras

https://www.pbs.org/wnet/nature/animals-cameras-episode-3/15978/?button=fullepisode



https://www.pbs.org/wnet/nature/animals-cameras-episode-3/15978/?button=fullepisode

Data, Analysis and Modeling Compositions for 30-30-30 Implementation

Schema By Dr. Odean Serrano

30-30-30
POLICYIMPLEMENTA

ArcGIS

A Complete Geospatial Platform for Conservation

GEOSPATIAL ANALYSIS

Remote Sensing

Geospatial Mapping

Sensor Tracking

C

LEVERAGING
@ ENVIROLENS

e R
¥ %"1 Management
. ';I i

Publishing
Senvi

Geospatial Analysis Powered by ESRI

Link Analysis B

OSINT/HUMAN ANALYSIS —
Criminal Analysis

GROUND COLLECTIONS
GROUND- TRUTHING

Search | Discover Briefing/Report For

Law Enforcement
Partners

FRONT LINE | FIELD OPERATIONS |

Information/Knowledge Collection
*Raw Form, Handheld Apps

—_

AUTOMATION

Artificial Intelligence

GEOINT With/For
Intelligence Agency
Partners



Geospatial Analysis & Applied Remote Sensing &?ﬁ\ ‘
Data-Driven Modeling, Decision-making, and Policy Implementation for the Environment ~ "~ 4

3 . . . CENTER FOR
Schema By: Dr. Odean Serrano, CWTI, Earth League International | Jeff Allenby, Center For Geospatial Solutions | Stephen Leard, SLU GEOSPATIAL
SOLUTIONS
Overview + Motivation
Integrate remotely sensed, biodiversity, and conservation data
Research Questions to inform and assist a variety of stakeholders seeking Methods + Models
- solutions to end the global wildlife poaching epidemic. S
Wh?t predictive factors significantly correlate to * Predictive models for operations & actionable intelligence
environmental crime events? . .
* Hotspots, trends, networks dynamics, & crime convergence

How can models integrate with geopolitical .
network and global human geography data?

Data Collection

Reporting

Influence policy implementation & resource allocations

Data-driven models and
Local, MUIti-Scale, ngh Spatlal Extant + Open Convergent predictive ana|ytics
Temporal Resolution Raster Data geospatial data

Geospatial &
Remote Sensing Data

Ground-based

Realtime Operational
Geospatial Analysis

Predictive Geospatial Analysis
(Machine Learning)

Remote

Open Source

I

Local human Global Human

Human Geography

|

8
€
©
[
>
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2
o
2
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OZa network dynamics Geography Data




Implementing 30-30-30

Protecting 30 percent of U.S. land, 30 percent of U.S. Oceans by 2030

Define and

H X Define and Harmonize stakeholder analytic priorities
armonize

IEICIDEIERI Share Data and Expertise: Develop, promote and maintain
Expertise current data repository and roster of analytics expertise

Foster
Collaboration

Deepen
Understanding

Resulting in
Actionable
Solutions
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