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When | was a child, my favorite story...

...and was about an animal child...



The Elephant’s Child

...who at the
start of the

story, has no

trunk, but has
“...’satiable

curiosity...”

And one transformative
question....



What Does the Crocodile Eat
For Breakfast!?

Taking some
solid advise,
he embarks
on a journey
into the wild
to investigate
the subject of
his question
first hand...

And he observes the crocodile,
up close, in his native habitat...

And it’s a
transformative
experience for
all elephants
evermore.



Despite the lamarckian implications of the story (andits colonial origins)...

...it highlights the transformative power of investigation.

The Marin Wildlife Picture Index

is a collaborative investigation of over |7
mammals that inhabit our wild spaces.

e Who lives here?
 How are they doing!?
| * Who eats who for breakfast?
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THANK YOU

ERIC FEGRAUS

SENIOR DIRECTOR OF CONSERVATION TECHNOLOGY

CONSERVATION INTERNATIONAL
EFEGRAUS@CONSERVATION.ORG

CONSERVATION
INTERNATIONAL



Scalable Conservation Solutions

 Governance: The model of ONE TAM, a multi-
organizational effort is a great model to replicate

regionally and in other places around the world.

* Tools and technology:There is a large role technology
can play in scaling conservation solutions and we are
really just getting started doing this - Underlying
common infrastructure with customizable local results.

¢ Don't underestimate the value a single or local project can
~have on influencing regional, state, national and even global
projects.




We envision a world where wildlife populations
are stable or recovering.

@ Wwildie



To provide an open access platform where
global wildlife data can be aggregated,
analyzed and shared to enable evidence-based
conservation

@

Wildlife
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The MWPIP
A Big Data Undertaking of
the TLC



The Wildlife Picture Index (WPI) is part of a
global adoption of Big Data tools that is
revolutioning our understanding of our planet.

The Marin Project is the largest VWPI
deployment in North America.



5 Jurisdictions

128 cameras at
the start

Presently 174
cameras
deployed

About 43.5
square km in the
study area.

Northern array
has been running
since Sept. 2014

Southern array

launch in June
2017.

Text



Trap Nights: 110,000

Images captured: 3 mMillion in motion triggered, 3-shot bursts
Images processed to date: 2.7 million (90%)

Processed Images with wildlife: 500,00 (20%)

Time spent processing images: 1.3 million minutes (2.5 years)

Volunteers: 993

Volunteer cataloguing parties: 90
Images processed by volunteers: 966,000
Images processed by one dynamic duo of volunteers: 300,000



Using a single protocol and uniform cameras in a
standard grid:

— =

Camera Installation Trouble shooting Field Check Log photos for 6 weeks

G —

Did | say repeat? Repeat quarterly Field check: change photo card
and batteries, resume logging



Train volunteers
and catalogue

B images

Transfer files into Cloud-based,
OneTam/Cl data management

system
Real time
statistics
Quality
control,
analysis,

interpretation l



The Cataloguing Experience















SQUIRREL!!!

3 million
pictures?

400
volunteers!?

We got this!

FUN!



Owl!

| like a
challenge.

A little extra
training helps.

3 million
pictures?

We got this.



Rock!
No.
Bird!
No.
Yes.
No.
Maybe.



MWPIP cameras finished logging 3 consecutive years
of images from the northern array in September 2017.

Cataloging is still underway;
the MWVPIP trend graph is still forthcoming,



Our original intent for today was a deep dive into
what we have learned.

But we have not
unpacked all the data
yet. And we don’t want
to tell Just So Stories.

Today, we’ll be sharing the questions asked at the
outset, the tools we have developed for that deep
data dive, and the most preliminary of results.



Questions at the outset:
— Species Richness
— Presence and distribution of rare species
— Trophic-level structure

— Overall ecosystem health






MWPIP is inundating us with new information...

We need your help gathering it, cataloguing it,
analyzing it and interpreting it.



New Challenge:

What do we do with this flood of wildlife
information available to us!?

What implications does it have for us as land
stewards, Marin residents, and park users?



Summer 2018: Launch of a regional conversation
about these issues.

|.Wildlife biologists, land managers and planners convening

Il. Broader conversation with all our public lands
stakeholders.



Once upon a time there was a fox who picked up a
woodrat for breakfast....



Please join us in posing and
answering questions in the
coming year
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The Wildlife Picture Index

* How do we assess the health of an ecosystem!?

* How do we understand an ecosystem’s resilience to
external perturbations both anthropogenic (people
caused) and natural (mother nature)?

* How we do we assess if the wildlife populations
within our ecosystems are stable, thriving or
collapsing?






Answers questions like...

* How did the drought affect wildlife populations!?

* How will the wildfire affect regional wildlife
abundance and health!?

* How are restoration projects on the Mountain
affecting wildlife populations!?

* How does the Mountain and surrounding open
space contribute the overall health of our wildlife
populations in the Bay Region?

* How is that bobcat population doing?



Collateral Information

*Richness

* Community Structure

* Trends and Abundance
* femporal Analysis

*Rare species detections
*Inventory



Why terrestrial mammals?

Reliably detect with camera traps (big! warm!)
Hard to detect otherwise (shy! nocturnal!)

Indicators of ecosystem productivity (plants, insects.
prey...)

Birds and bats are great (Small! Quick!) but not as
reliably detected by camera traps.



You can’t monitor what you
don’t measure



The WPI is a tool to measure
trends in wildlife abundance
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What if we didn'’t have

close to 200 years of standardized
weather data!

Would we really know what “normal weather” is?

I\(I\(/h?cJt would our discussions around climate change be
ike:



Terms:What is a healthy
ecosystem?!



Terms:What is resilience?

The ability for wildlife to rebound from perturbations

(that is, disturbances both natural and human caused)

Both health and connectivity build resilience:
* Able to disperse to other suitable habitat

* Can serve as a source of wildlife populations for
region




Seasonal Analysis




Comparing seasonal abundance

Multiple species



Study Area: Multiple
Jurisdictions



Occupancy:A useful surrogate for
abundance

* Relatively NEW metric (even for scientists!)

* RELIABLE in detecting trends and comparing
sites with LESS EFFORT

* SITEWIDE ABUNDANCE METRIC which
does not rely on detection rates but rather
detection (1’s) and non-detections (0’s)
within a 24-hr period.

* Probability of detection corrects for “undetected
presences”’ and does not require individual
recognition or marking of animals




DIVERSITY AND ABUNDANCE: SITETO
SITE SEASONAL COMPARISON

Golden Gate National Recreation Area and Marin County Parks

MCP NORTH (FR & RR): Fall & Winter 2014
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Seasonal abundance: Trophic level

Field Site:
MCP
Source: Lizzy

Edson,
NPS/OT



Coyote showing seasonal

variation.

COYOTE

Bobcat stable and
using the study area
year ‘round.

BOBCAT

Gray fox stable and using the study

area year ‘round and a bit more
abundant than bobcat

Field Site:

GREY FOX g

Lizzy Edson,
NPS/OT



Seasonal Analysis for All Sites

Year1 Fall 2014 Winter Spring Summer 2015
2014 2015

Year 2 Fall 2015 Winter Spring Summer 2016
2015 2016

Year3 Fall 2016 Winter 2016 Spring Summer 2017
2017
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All Sites: Year 2
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Carnivores: Fall 2014 - 2016
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Bobcat: Seasonal Occupancy 2014 - 2016
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Small Mammals: Fall 2014-2016
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Trends in biodiversity

The VVPI



Mongolia: Myangan Ugalzat Protected Area



The WPI for Myangan Ugalzat, Altai Sayan, Mongolia

From 2009 to 2010, the
41 VWPI rose 14.5%

In 201 |, the WPI had
declined by 38%

Between 2009 and 2010,
the WPI rose 12.6%
Between 2010 and 201 I,
the WPI declined to 2009

levels




Chart1

		2009		2009		2009

		2010		2010		2010

		2011		2011		2011
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WPIMUGrI&IIOcc2009_11

		TAXONOMIC CATEGORY						O. Lagomorpha								O. Rodentia								O. Carnivora																																O. Artiodactyla								Human Influence

		Species level						Ochotona sp.		Ochotona sp.				Leto				Masi				Spun				Muev				Fesi				Vu sp				VuspVuvu				Vuvu				Vuco				Calu				Gulo				ibex				Argali		Livestock		Livestock		Humans		Humans

								Sp1				Sp2				Sp3				Sp4				Sp5				Sp6												Sp7				Sp8				Sp9				Sp10				Sp11				Sp12

		year		site		Grid		ψ		±SE		ψ		±SE		ψ		±SE		ψ		±SE		ψ		±SE		ψ		±SE		ψ		±SE		ψ		±SE		ψ		±SE		ψ		±SE		ψ		±SE		ψ		±SE		ψ		±SE		ψ		±SE		ψ		±SE		ψ		±SE

		2009		MU		1		0.9015		0.0672		0.1073		0.0726		0.1593		0.0855		0.0000		0.0000		0.0500				0.0000		0.0000		0.4390		0.1840		0.4390		0.1840		0.1000				0.5492		0.4813		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0643		0.0676

		2010		MU		1		0.3025		0.0653		0.1482		0.0522		0.1011		0.0429		0.0000		0.0000		0.0723		0.0666		0.0205		0.0203		0.5399		0.1394		0.5399		0.1394		0.2651		0.1131		0.6219		0.5795		0.0000		0.0000		0.0000		0.0000		0.0906		0.0602		0.0910		0.0606

		2011		MU		1		0.3131		0.0769		0.0833		0.0476		0.1634		0.0769		0.0000		0.0000		0.0000		0.0000		0.0244				0.0000		0.0000		0.2449		0.1229		0.1334		0.0728		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0601		0.0441		0.0488				0.7653		0.4839		0.6341		0.3946

		2009		MU		2		0.0000		0.0000		0.2534		0.1135		0.7506		0.2018		0.3092		0.1479		0.1053				0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0526				0.0000		0.0000		0.1053				0.0000		0.0000		0.0000		0.0000		0.0000		0.0000

		2010		MU		2		0.0000		0.0000		0.2121		0.0737		0.8826		0.0461		0.5109		0.0791		0.0200				0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.3963		0.2493		0.0000		0.0000		0.2254		0.1974		0.0200				0.0000		0.0000		0.0000		0.0000

		2011		MU		2		0.0000		0.0000		0.0414		0.0441		0.7869		0.0734		0.1623		0.0668		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0938				0.0000		0.0000		0.3497		0.3097		0.0313				0.0000		0.0000		0.0000		0.0000		0.7725		0.0789		0.9511		0.6016

				naïve est

		sp								grid		sp		yr		psi

		Ochotona sp.		9		1		0.9015		1		1		9		0.9015

		Ochotona sp.		10		1		0.3025		1		1		10		0.3025

		Ochotona sp.		11		1		0.3131		1		1		11		0.3131

		Ochotona sp.		9		2		0.0000		1		2		9		0.1073

		Ochotona sp.		10		2		0.0000		1		2		10		0.1482

		Ochotona sp.		11		2		0.0000		1		2		11		0.0833

		Leto		9		1		0.1073		1		3		9		0.1593

		Leto		10		1		0.1482		1		3		10		0.1011

		Leto		11		1		0.0833		1		3		11		0.1634

		Leto		9		2		0.2534		1		4		9		0.0050

		Leto		10		2		0.2121		1		4		10		0.0050

		Leto		11		2		0.0414		1		4		11		0.0050

		Masi		9		1		0.1593		1		5		9		0.0500

		Masi		10		1		0.1011		1		5		10		0.0723

		Masi		11		1		0.1634		1		5		11		0.0050

		Masi		9		2		0.7506		1		6		9		0.0050

		Masi		10		2		0.8826		1		6		10		0.0205

		Masi		11		2		0.7869		1		6		11		0.0244

		Spun		9		1		0.0000		1		7		9		0.4390

		Spun		10		1		0.0000		1		7		10		0.5399

		Spun		11		1		0.0000		1		7		11		0.0050

		Spun		9		2		0.3092		1		8		9		0.4390

		Spun		10		2		0.5109		1		8		10		0.5399

		Spun		11		2		0.1623		1		8		11		0.2449

		Muev		9		1		0.0500		1		9		9		0.1000

		Muev		10		1		0.0723		1		9		10		0.2651

		Muev		11		1		0.0000		1		9		11		0.1334

		Muev		9		2		0.1053		1		10		9		0.5492

		Muev		10		2		0.0200		1		10		10		0.6219

		Muev		11		2		0.0000		1		10		11		0.0050

		Fesi		9		1		0.0000		1		11		9		0.0050

		Fesi		10		1		0.0205		1		11		10		0.0050

		Fesi		11		1		0.0244		1		11		11		0.0050

		Fesi		9		2		0.0000		1		12		9		0.0050

		Fesi		10		2		0.0000		1		12		10		0.0050

		Fesi		11		2		0.0000		1		12		11		0.0050

		Vu sp		9		1		0.4390		1		13		9		0.0050

		Vu sp		10		1		0.5399		1		13		10		0.0906

		Vu sp		11		1		0.0000		1		13		11		0.0601

		Vu sp		9		2		0.0000		1		14		9		0.0643

		Vu sp		10		2		0.0000		1		14		10		0.0910

		Vu sp		11		2		0.0000		1		14		11		0.0488

		VuspVuvu		9		1		0.4390		2		1		9		0.0050

		VuspVuvu		10		1		0.5399		2		1		10		0.0050

		VuspVuvu		11		1		0.2449		2		1		11		0.0050

		VuspVuvu		9		2		0.0000		2		2		9		0.2534

		VuspVuvu		10		2		0.0000		2		2		10		0.2121

		VuspVuvu		11		2		0.0000		2		2		11		0.0414

		Vuvu		9		1		0.1000		2		3		9		0.7506

		Vuvu		10		1		0.2651		2		3		10		0.8826

		Vuvu		11		1		0.1334		2		3		11		0.7869

		Vuvu		9		2		0.0526		2		4		9		0.3092

		Vuvu		10		2		0.3963		2		4		10		0.5109

		Vuvu		11		2		0.0938		2		4		11		0.1623

		Vuco		9		1		0.5492		2		5		9		0.1053

		Vuco		10		1		0.6219		2		5		10		0.0200

		Vuco		11		1		0.0000		2		5		11		0.0050

		Vuco		9		2		0.0000		2		6		9		0.0050

		Vuco		10		2		0.0000		2		6		10		0.0050

		Vuco		11		2		0.0000		2		6		11		0.0050

		Calu		9		1		0.0000		2		7		9		0.0050

		Calu		10		1		0.0000		2		7		10		0.0050

		Calu		11		1		0.0000		2		7		11		0.0050

		Calu		9		2		0.1053		2		8		9		0.0050

		Calu		10		2		0.2254		2		8		10		0.0050

		Calu		11		2		0.3497		2		8		11		0.0050

		Gulo		9		1		0.0000		2		9		9		0.0526

		Gulo		10		1		0.0000		2		9		10		0.3963

		Gulo		11		1		0.0000		2		9		11		0.0938

		Gulo		9		2		0.0000		2		10		9		0.0050

		Gulo		10		2		0.0200		2		10		10		0.0050

		Gulo		11		2		0.0313		2		10		11		0.0050

		Ibex		9		1		0.0000		2		11		9		0.1053

		Ibex		10		1		0.0906		2		11		10		0.2254

		Ibex		11		1		0.0601		2		11		11		0.3497

		Ibex		9		2		0.0000		2		12		9		0.0050

		Ibex		10		2		0.0000		2		12		10		0.0200

		Ibex		11		2		0.0000		2		12		11		0.0313

		Argali		9		1		0.0643		2		13		9		0.0050

		Argali		10		1		0.0910		2		13		10		0.0050

		Argali		11		1		0.0488		2		13		11		0.0050

		Argali		9		2		0.0000		2		14		9		0.0050

		Argali		10		2		0.0000		2		14		10		0.0050

		Argali		11		2		0.0000		2		14		11		0.0050





Results

		GRID 1

				WPI		95%LCL		95%UCL

		2009		1		1		1

		2010		1.14567		0.73672		1.96494

		2011		0.75834		0.27042		1.59618

		GRID 2

		2009		1		1		1

		2010		1.126		0.771803		1.644795

		2011		1.0083		0.49399		1.6792041
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Chart2
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		2009		MU		1		0.9015		0.0672		0.1073		0.0726		0.1593		0.0855		0.0000		0.0000		0.0500				0.0000		0.0000		0.4390		0.1840		0.4390		0.1840		0.1000				0.5492		0.4813		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0643		0.0676

		2010		MU		1		0.3025		0.0653		0.1482		0.0522		0.1011		0.0429		0.0000		0.0000		0.0723		0.0666		0.0205		0.0203		0.5399		0.1394		0.5399		0.1394		0.2651		0.1131		0.6219		0.5795		0.0000		0.0000		0.0000		0.0000		0.0906		0.0602		0.0910		0.0606

		2011		MU		1		0.3131		0.0769		0.0833		0.0476		0.1634		0.0769		0.0000		0.0000		0.0000		0.0000		0.0244				0.0000		0.0000		0.2449		0.1229		0.1334		0.0728		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0601		0.0441		0.0488				0.7653		0.4839		0.6341		0.3946

		2009		MU		2		0.0000		0.0000		0.2534		0.1135		0.7506		0.2018		0.3092		0.1479		0.1053				0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0526				0.0000		0.0000		0.1053				0.0000		0.0000		0.0000		0.0000		0.0000		0.0000

		2010		MU		2		0.0000		0.0000		0.2121		0.0737		0.8826		0.0461		0.5109		0.0791		0.0200				0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.3963		0.2493		0.0000		0.0000		0.2254		0.1974		0.0200				0.0000		0.0000		0.0000		0.0000

		2011		MU		2		0.0000		0.0000		0.0414		0.0441		0.7869		0.0734		0.1623		0.0668		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0938				0.0000		0.0000		0.3497		0.3097		0.0313				0.0000		0.0000		0.0000		0.0000		0.7725		0.0789		0.9511		0.6016

				naïve est

		sp								grid		sp		yr		psi

		Ochotona sp.		9		1		0.9015		1		1		9		0.9015

		Ochotona sp.		10		1		0.3025		1		1		10		0.3025

		Ochotona sp.		11		1		0.3131		1		1		11		0.3131

		Ochotona sp.		9		2		0.0000		1		2		9		0.1073

		Ochotona sp.		10		2		0.0000		1		2		10		0.1482

		Ochotona sp.		11		2		0.0000		1		2		11		0.0833

		Leto		9		1		0.1073		1		3		9		0.1593

		Leto		10		1		0.1482		1		3		10		0.1011

		Leto		11		1		0.0833		1		3		11		0.1634

		Leto		9		2		0.2534		1		4		9		0.0050

		Leto		10		2		0.2121		1		4		10		0.0050

		Leto		11		2		0.0414		1		4		11		0.0050

		Masi		9		1		0.1593		1		5		9		0.0500

		Masi		10		1		0.1011		1		5		10		0.0723

		Masi		11		1		0.1634		1		5		11		0.0050

		Masi		9		2		0.7506		1		6		9		0.0050

		Masi		10		2		0.8826		1		6		10		0.0205

		Masi		11		2		0.7869		1		6		11		0.0244

		Spun		9		1		0.0000		1		7		9		0.4390

		Spun		10		1		0.0000		1		7		10		0.5399

		Spun		11		1		0.0000		1		7		11		0.0050

		Spun		9		2		0.3092		1		8		9		0.4390

		Spun		10		2		0.5109		1		8		10		0.5399

		Spun		11		2		0.1623		1		8		11		0.2449

		Muev		9		1		0.0500		1		9		9		0.1000

		Muev		10		1		0.0723		1		9		10		0.2651

		Muev		11		1		0.0000		1		9		11		0.1334

		Muev		9		2		0.1053		1		10		9		0.5492

		Muev		10		2		0.0200		1		10		10		0.6219

		Muev		11		2		0.0000		1		10		11		0.0050

		Fesi		9		1		0.0000		1		11		9		0.0050

		Fesi		10		1		0.0205		1		11		10		0.0050

		Fesi		11		1		0.0244		1		11		11		0.0050

		Fesi		9		2		0.0000		1		12		9		0.0050

		Fesi		10		2		0.0000		1		12		10		0.0050

		Fesi		11		2		0.0000		1		12		11		0.0050

		Vu sp		9		1		0.4390		1		13		9		0.0050

		Vu sp		10		1		0.5399		1		13		10		0.0906

		Vu sp		11		1		0.0000		1		13		11		0.0601

		Vu sp		9		2		0.0000		1		14		9		0.0643

		Vu sp		10		2		0.0000		1		14		10		0.0910

		Vu sp		11		2		0.0000		1		14		11		0.0488

		VuspVuvu		9		1		0.4390		2		1		9		0.0050

		VuspVuvu		10		1		0.5399		2		1		10		0.0050

		VuspVuvu		11		1		0.2449		2		1		11		0.0050

		VuspVuvu		9		2		0.0000		2		2		9		0.2534

		VuspVuvu		10		2		0.0000		2		2		10		0.2121

		VuspVuvu		11		2		0.0000		2		2		11		0.0414

		Vuvu		9		1		0.1000		2		3		9		0.7506

		Vuvu		10		1		0.2651		2		3		10		0.8826

		Vuvu		11		1		0.1334		2		3		11		0.7869

		Vuvu		9		2		0.0526		2		4		9		0.3092

		Vuvu		10		2		0.3963		2		4		10		0.5109

		Vuvu		11		2		0.0938		2		4		11		0.1623

		Vuco		9		1		0.5492		2		5		9		0.1053

		Vuco		10		1		0.6219		2		5		10		0.0200

		Vuco		11		1		0.0000		2		5		11		0.0050

		Vuco		9		2		0.0000		2		6		9		0.0050

		Vuco		10		2		0.0000		2		6		10		0.0050

		Vuco		11		2		0.0000		2		6		11		0.0050

		Calu		9		1		0.0000		2		7		9		0.0050

		Calu		10		1		0.0000		2		7		10		0.0050

		Calu		11		1		0.0000		2		7		11		0.0050

		Calu		9		2		0.1053		2		8		9		0.0050

		Calu		10		2		0.2254		2		8		10		0.0050

		Calu		11		2		0.3497		2		8		11		0.0050

		Gulo		9		1		0.0000		2		9		9		0.0526

		Gulo		10		1		0.0000		2		9		10		0.3963

		Gulo		11		1		0.0000		2		9		11		0.0938

		Gulo		9		2		0.0000		2		10		9		0.0050

		Gulo		10		2		0.0200		2		10		10		0.0050

		Gulo		11		2		0.0313		2		10		11		0.0050

		Ibex		9		1		0.0000		2		11		9		0.1053

		Ibex		10		1		0.0906		2		11		10		0.2254

		Ibex		11		1		0.0601		2		11		11		0.3497

		Ibex		9		2		0.0000		2		12		9		0.0050

		Ibex		10		2		0.0000		2		12		10		0.0200

		Ibex		11		2		0.0000		2		12		11		0.0313

		Argali		9		1		0.0643		2		13		9		0.0050

		Argali		10		1		0.0910		2		13		10		0.0050

		Argali		11		1		0.0488		2		13		11		0.0050

		Argali		9		2		0.0000		2		14		9		0.0050

		Argali		10		2		0.0000		2		14		10		0.0050

		Argali		11		2		0.0000		2		14		11		0.0050





Results

		GRID 1

				WPI		95%LCL		95%UCL

		2009		1		1		1

		2010		1.14567		0.73672		1.96494

		2011		0.75834		0.27042		1.59618

		GRID 2

		2009		1		1		1

		2010		1.126		0.771803		1.644795

		2011		1.0083		0.49399		1.6792041
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Conclusions: Preliminary insights

* From Fall 2014 to Fall 2016, a preliminary
assessment shows no marked declines in the
species for which we have reliable estimates.

« Abundance within small mammals and carnivores
seems balanced.

* Diversity is well represented overall for small
mammals and carnivores.

Carnivores, large ungulate, and small mammals
appear to have some differences in seasonal
abundance and diversity between study areas within
the overall study area.




Coming soon...

* Four seasons of the

WVPI for the
MVWVPIP

* Results from the
wet winter and end
of the drought

* More seasonal
analyses...

* Any predictions!?



Thank you for
your attention!
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Marin Wildlife Picture Index Project:
A Resource Manager’s Perspective



Native Biodiversity
Rare Species
Planning/Compliance
Restoration or further
research



Black-tailed hare Brush rabbit
7,588 _, Bobcat 10,376

Coyote pox squirrel
7,500 _(non native)

Gray squirrel

56,935
Mountain lion
55
Opossum
(non native)
Raccoon 873
22,329 River otter
92
Small rodent
14,186

Woodrat Sonoma chipmunk

21,190 2,436
Spotted skunk
36
Striped skunk
Badger 2,799

16
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SPATIAL INFORMATION

[ ] MWPIP study area outiine
 Coastal Scrub

- Grassland ; b J :
: J Sowrces: Esn, MERE, Delomme, USGS, Infermap, Inc :

Water ! conimibutors, and MAAGIS Liser Commialty




SPATIAL INFORMATION







TEMPORAL DATA



TEMPORAL DATA

Lynx rufus Urocyon cinerecargenteus
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Tracking wildlife across the Bay
Area!

social and data platforms to support a

regional Wildlife Picture Network

Lisa Micheli, Pepperwood
October 26,2017

CONSERVATION O
INTERNATIONAL



Pepperwood is a leader in

applying science to advance the health of
Northern California’s land, water, and wildlife




Imagine a world where our living landscapes got
check ups and preventative care....

.....with wildlife biodiversity routinely evaluated as a
critical “vital sign”



Sentinel
Site



Why monitor landscape health!?

e to develop scientifically-sound information on the current
status and long term trends in the composition, structure,
and function of ecosystems in the face of local and global
change

e to identify drivers of observed ecosystem change

* to determine how well current management practices
collectively are sustaining those ecosystems

e to evaluate site-specific adaptive management strategies




Wildlife Picture Network origins

Pepperwood’s WONBA (Wildlife Observer
Network Bay Area) sprouted in 201 | to
support emerging camera user community
Quarterly to biannual WONBA practitioners’
roundtables-compare work in progress, lessons
learned, applications

Wildlife Picture Index methods trainings
Co-creation of data platform capable of
housing diverse project data

Technical support for targeted long-term arrays
User community support

email me to sign up for our Wildlife Observer Network base camp!
Imicheli@pepperwoodpreserve.org



So why a regional Wildlife Picture Network!?

Camera trapping work to monitor wildlife is taking off
but efforts are not standardized
and there is no central repository for data
or a team charged with analyzing local and regional trends

or to translation into guidance for conservation at reserve and
regional scales



What kind of questions

can a regional network answer?

What are the impacts of
drought on wildlife?

How effective are our habitat
protection efforts?



How do habitat corridors function?

%




How do wildlife respond to episodes of fire?



Expanding coverage of long-term WPI arrays...

....and creating support for individual camera
users and individual projects



Landscape conservation collectives provide critical capacity
for realizing a Wildlife Picture Network!

ONETAM

Mayacamas to Berryessa
(M2B)

Redwoods Rising

Bay Area Biosphere
Reserve



researchers

land managers




Wildlife Insights platform facilitates cataloging,
database creation, analytics, and archiving

Users can contribute WPI array data or individual camera data for

O regional analysis using a regional WPI approach!

L https://www.wildlifeinsights.org



Benefits to managers

e A framework for project data management that also ensures your data
informs regional conservation (data is gold!)

e Measure actual use of habitat by wildlife
e Replace anecdotes with empirical, quantitative info
e Compare and contrast sites within a conservation lands portfolio

e Quantify wildlife habitat improvements as a result of land management and
restoration

e Evaluate interactions between wildlife
e Assess benefits of habitat corridors

e Track impacts of climate variability



So please help us bU|Id a
Wildlife Picture Network'

One parameter, multiple sites, multiple applications, accessible,
clear landscape-level conservation applications, and people get
‘ it! g |

email me to sign up for our Wildlife Observer Network base camp'
Im|cheI|@pepperwoodpreserve org

- CONSERVATION
INTERNATIONAL



Thank you!



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Scalable Conservation Solutions
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	The Marin Wildlife Picture Index Project
	In collaboration with �Lizzy Edson, NPS and ONE TAM �Eric Fegraus, Conservation International
	Slide Number 44
	Slide Number 45
	The Wildlife Picture Index
	Slide Number 47
	Answers questions like…
	Collateral Information
	Why terrestrial mammals? 
	You can’t monitor what you �don’t measure  
	The WPI is a tool to measure trends in wildlife abundance
	What if we didn’t have �close to 200 years of standardized�weather data?
	Terms: What is a healthy ecosystem?
	Terms: What is resilience? 
	Seasonal Analysis
	Multiple species
	Study Area: Multiple Jurisdictions
	Occupancy: A useful surrogate for abundance
	DIVERSITY AND ABUNDANCE: SITE TO SITE SEASONAL COMPARISON
	Seasonal abundance: Trophic level
	Slide Number 62
	Seasonal Analysis for All Sites 
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	The WPI
	Mongolia: Myangan Ugalzat Protected Area
	The WPI for Myangan Ugalzat, Altai Sayan, Mongolia
	Conclusions: Preliminary insights
	Coming soon…
	Thank you for �your attention!
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Tracking wildlife across the Bay Area?
	applying science to advance the health of Northern California’s land, water, and wildlife
	Slide Number 95
	Slide Number 96
	Why monitor landscape health?
	Wildlife Picture Network origins
	So why a regional Wildlife Picture Network?
	�What are the impacts of�drought on wildlife?
	Slide Number 101
	Slide Number 102
	Expanding coverage of long-term WPI arrays…
	Slide Number 104
	Slide Number 105
	Wildlife Insights platform facilitates cataloging, database creation, analytics, and archiving
	Benefits to managers
	So please help us build a �Wildlife Picture Network!
	Slide Number 109

