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In an era of rapid and
surprising changes

increasing human
influence

conservation science is
moving at the pace of
a tortoise

World is moving faster

Conservation science
needs to go faster too
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Act Green application

will help end-users develop Species Conservation Landscapes to:

+ allocate time and effort
* identify and quantify opportunities for reintroduction efforts
+ identify study locations to understand species effects on ecosystem functions/services

» Measure the effectiveness for rewilding efforts, documenting success or failure



Primary end-users

is a consortium of leading international organizations

Wildlife Conservation Society (WCS)

World Wildlife Fund (WWF)

the International Union for Conservation of Nature (IUCN)

Panthera
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Google Earth Engine



Analytical steps

Indigenous range map — defines area of interest (AOI)
Time frame of the analysis — defines length of time series

Structural habitat

- What defines habitat?
- What remotely sensed / other inputs can be used to make those

maps?

Effective potential habitat
- How are human beings interacting with the species?
- Where are the human beings?

Patch size and connectivity

- What is a minimum patch size to be relevant to this species?

- What distances can be so easily crossed for two patches to be
considered connected?

Species observations
- ere and when was the species surveyed?
- Where was it observed?

Figure 1. Schematic diagram of the species conservation landscape process.

Inputs Maps Parameters

Indigenous range map

Land cover / Habitat
vegetation i  parameters
height; DEM |

v

Structural habitat map

Human Human
yfootprint footprint
maps i thresholds

v
Effective potential habitat map

Rules about

patch size &
i connectivity
v

Countries;
ecoregions

Proto-landscapes map

Species
observations; !
protected areas

v

| Probability and
survey thresholds

Species conservation landscapes map
Key biodiversity |
areas

Landscape
definitions

v

Habitat analytics




Structural Habitat

land use/land cover classes below the elevation cutoff
where lion is typically found

— essential habitat types with sufficient cover for the
species to hunt and raise cubs

Indigenous range

~ ..mako
B

Liberia ¥ ("
Abidjan
Equatorial
Guing

Structural habitat

developed based on:
* relevant ESA land cover types
+ elevation <= 4200 meter




Social tolerance for species

1. Measure HIll of Human influence index
positive HIl Thresholding By Zone
observations s — 1 South Asia

. —— 2 Southeast Asia
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Ever increase
human influence

impacting:

®*  wildlife
® and habitat

Human/wildlife interaction




Effective
potential habitat

areas most likely harboring the species because
threats from human activities are lower

Liberia

Indigenous range

Structural habitat :

] fJI’ NDar es Salaam

I Effective potential habitat

used Human footprint threshold value <=5
a measure of human influence on the species
habitat.




Structural habitat

a satellite view of what looks like
habitat for a species;

Indigenous range
(Sanderson et al 2008)
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Ever increase
human influence

®*  wildlife
® and habitat

Human/wildlife
interaction




Effective potential habitat

is developed by masking structural habitat
map based on the Human Footprint Impact
and the social tolerance for the species
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Structural habitat

land use/land cover classes below the elevation
cutoff where jaguar is typically found

— essential habitat types with sufficient cover
for the species to hunt and raise cubs

B Structural habitat

developed based on:
« relevant ESA land cover types
+ elevation:
zone1 <= 2800m
zone2 <= 2200m

| excluded (non-habitat)
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With ever increasing
human influence

impacting:

®*  wildlife
® and habitat

Human/wildlife interaction




Effective
potential habitat

areas most likely harboring the species because
threats from human activities are lower

|| Indigenous range

- Structural habitat
I Effective potential habitat
human footprint threshold values:

zonel <=5
zone2 <=4




Landscape delineation

Core patch size (large
enough for >=5 tigers,

/,-'ll
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Potential effective Potential Landscapes
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* Proxy for management approach (country, state)



Species survey data

* Four types of observations
* Camera trap observations, with measures of effort per camera
* Camera trap observations with density, with measures of overall search effort
 Sign survey, with measures of effort per grid cell
* Ad hoc observations, positive only observations

* All observations must have
* Time period (start and end date)
* Location (either lat/lon or grid cell)
* Source (observer, paper or report reference)

e Systematic search of the literature



Estimate species probability

* Find observations within the last 5 years

* Estimate unconditional probability of

species presence in a patch based on patch size,
a percentage protection, positive observations, and survey
effort per state/province

* Estimate conditional probably given
those factors and observational data within last five years

e Estimate survey effort as 1 - difference of
the conditional / unconditional probability

&

' Proto-landscape

----- Sign survey

State/province Method: Modified from Nichols et al (2008)

CT survey

X Ad hoc observation



Landscape classification

Segmented potential
landscapes

Within indigenous range = 1
Within extirpated mask =0
Conditional prob. of tigers (P,)
Survey effort for tigers (Sy,)
Area (km2)

State/province
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Species Conservation Landscape

more than a species map

inputl ---—--- > task1 -
"~ == task5
input2  ------- > task 2 -
input3  ---—--- > task3 = ------- > task 6
input4  ------- > task4  -----e- > task 7
etc.
well-defined inputs well-defined system well-defined platform well-defined outputs

* SCL can be extended to any species of interest
e canrun the system any time whenever the inputs change
* the open architecture allows the end-users to customize based on their needs



The Application Readiness Level Metric

End-Users

Approved, Operational Deployment & Use in Decision Making
¥ (Sustained Use)

Application Completed & Qualified
’ (Functionality Proven)

Application Prototype in Partner’s Decision Making
(Functionality Demonstrated)

Demonstration in Relevant Environment
¥ (Potential Demonstrated)

Approximate ARL at project

completion > Validation in Relevant Environment
(Potential Determined)

Initial Integration & Verification
(Prototype/Plan)

Proof of Application Concept
(Viability Established)

Approximate ARL at project
initiation

_,C ARL2 Application Concept

(Invention)

O ____» Have notyet completed all
milestones for this level

O Basic Research ] ]
’ : (Baseline Ideas) O — Completed all milestones for this level




https://act-green.org AN I8 33 v=

auan =3 B M B B © @G G G - i 3 - 2 = - ) & > KidsEye dgs ) Imported

il TCL 3.0 demonstration: an example of SCL modeling

TIGER CONSERVATION
LANDSCAPES

Where do tigers live? And how are their habitats changing? Here we show
maps and data from new 20-year analysis of tiger conservation landscapes
at range-wide, national, and landscape scales using the Google Earth

Engine and satellite imagery from NASA and the European Space Agency.

Tiger conservation landscapes are large blocks of habitat with low human
footprint suitable for tigers. We recognize three main types: species
landscapes, where tigers have been known to live during the previous five
years; survey landscapes, where the status of tigers is uncertain; and
restoration landscapes, where tigers have been extirpated. We also map
fragments of habitat where tigers are found (species fragments), status
uncertain (survey fragments), and have disappeared (restoration fragments)
each year from 2001 — 2020. As new data becomes available, we will

update the results on the website.

NNIE RAY CRISP ON UNSPLASH
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