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Evidence-based conservation needs monitoring

Adapted from Elzinga 2001/McKNolwels 2018
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How do we engender trust (by design)?
� Inclusive, collaborative partnership

� Change how the solutions are created: with whom they benefit, not for them
� Change who creates the solutions: diversity of AI
� Build global AI capacity

� Transparency, accountability
� Open source, open process, interpretability (possibly explainability)
� Clear assumptions, uncertainty, limits
� Responsibility for the outcomes, monitoring and changing over time

� Safety
� Do no harm: improvement on existing, including the cost (environmental too)
� Data governance (protection, security, privacy)
� Fairness and bias



Flukebook.org/Wildbook.org

WWF Finland/Wildbook.org

WWF International/Wildbook.org

Snow Leopard Conservatncy



iNaturalist, 2020



Tuia et al. “Seeing biodiversity: perspectives in machine learning for wildlife 
conservation”. Nature Communications, 2022



Species: Hawkbill
Sex: --
Age: --

Species: Humback whale
Sex: --
Age: --



Who is this?

Zippy the Zebra!



Video courtesy NVIDIA
I am AI Docuseries, Episode 6: Running Wild for Nature Conservation - Wildbook



Video courtesy Microsoft, AI for Earth program
Fighting extinction with Microsoft AI and citizen science
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Given: stream of images from an open set of animal identities

Goal: continuously maintain the id of animals in the images, 
allowing for human decisions 

Continual (Evidence) Curation Problem
C. Stewart et al. 2021







Improving sightings-derived residency estimation for whale 
shark aggregations: A novel metric applied to a global data set
Araujo G, Agustines A, Bach SS, Cochran JEM, Parra-Galva´ n Edl, Parra-Venegas Rdl, Diamant S, 
Dove A, Fox S, Graham RT, Green SM, Green JR, Hardenstine RS, Hearn A, Himawan MR, Hobbs R, 
Holmberg J, Shameel I, Jaidah MY, Labaja J, Leblond S, Legaspi CG, Maguiño R, Magson K, Marcoux 
SD, Marcoux TM, Marley SA, Matalobos M, Mendoza A, Miranda JA, Norman BM, Perry CT, Pierce 
SJ, Ponzo A, Prebble CEM, Ram´ırez-Mac´ıas D, Rees R, Reeve-Arnold KE, Reynolds SD, Robinson 
DP, Rohner CA, Rowat D, Snow S, Va´ zquez-Haikin A and Watts AM

Sharkbook.ai





Jan 30-31, 2016
hundreds of people
45 locations
40,000+ images
95% of zebra species
2352 animals

Jan 27-28, 2018
1000+ people
50 locations
70,000+ images
95% of zebra species
2800 animals









Can we count using photos?

Parham et al. ‘17



2350 ± 93 => 2812 ± 163 
Despite 2 years of drought

D.I. Rubenstein et. al. (2018) The State of Kenya’s Grevy’s Zebras and Reticulated Giraffes: Results of the Great Grevy’s Rally 2018. Report to Cabinet Secretary



From models, 30% non-adults 
sustains the population



      
 

 
 
We, the Governors of the six counties where Grevy’s zebras live, acknowledge that collectively our 
people are the custodians of Kenya’s 2,350 Grevy’s zebras.  This represents over 95% of the world’s 
population.  Kenya’s Grevy’s zebras have undergone a massive decline of over 80% during the last 35 
years and although most populations are now stable and sustaining themselves, more must be done to 
increase the populations to healthy levels. 
 
 

 
On behalf of our Counties and all Kenyans, we as Governors accept the national and global 
responsibility to conserve this endangered species.  We pledge that our counties will take the following 
critical actions to change the status of our Grevy’s zebra populations to ‘increasing’ by the year 2020: 
 
1) Ensure that county development plans take account of the needs of this endangered Kenyan iconic 
species and do not further endanger this species; 
 
2) Proactively and intentionally develop local capacity to protect the Grevy’s zebra; 
 
3) Commit funds, people and resources towards improving habitat, water access and security that will 
foster population growth of Grevy’s zebras; 
 
4) Collaborate with one another, the Kenya Wildlife Service, conservation and researcher groups to 
promote data sharing, conservation science and improved understanding of the behavior and ecology of 
Grevy’s zebra; and 
 
5) Promote greater engagement of citizens in the monitoring of the Grevy’s zebra and conservation 
actions, and commit to implementing a public awareness campaign to protect the Grevy’s zebra and 
other wildlife species. 
 
 
_______________________ _______________________ _______________________ 
Governor Ukur Yattani Governor Peter Munya Governor Moses Lenolkulal 
Marsabit County Meru County Samburu County 
 
 

  

_______________________ _______________________ _______________________ 
Governor Joshua Irungu Governor Godana Doyo Governor John Mruttu 
Laikipia County Isiolo County Taita-Taveta County 

 

County Number of Grevy’s Zebras 
Laikipia 1,206 
Isiolo 286 
Marsabit 75 
Meru 332 
Taita Taveta/Tsavo 45 
Samburu 429 

Kenya Wildlife Service (KWS) Assistant 
Director in charge of Mountain Conservation 
Area Simon Gitau:
”This shows the power of citizen science and 
machine learning for conservation”



https://www.youtube.com/watch?v=6mGAVYTiXzk



In Kenya, the Grevy’s Zebra population declined from around 13,700 in
1977 (Dirschl and Wetmore 1978) to 4,300 in 1988 (KREMU 1989). They
then declined further to 2,400-2,700 in 2000 (Nelson and Williams 2003)
and 1,570-1,980 in 2004 (KWS 2012), to an estimated population size of
1,470-2,140 in 2006 (B. Low pers. comm. 2007); a decline of 85-90% over
29 years. In 2008, the population was estimated to consist of 2,400
individuals, indicating that either counting techniques had improved or
that the population had stabilized or even increased, or a combination of
the two (Mwasi and Mwangi 2007, KWS 2012). An assessment of all
existing counts carried out by Kenya’s Grevy’s Zebra Technical Committee
in 2012 estimated that by 2011 the population in Kenya was
approximately 2,500. In January 2016 a comprehensive census of Grevy's
zebra in five counties in Kenya was conducted (“The Great Grevy’s
Rally”). The census comprised of 350 people (members of the public,
conservancy members, rangers and scouts from conservancies and
National Parks and Reserves, and scientists) driving over 25,000 km²
recording Grevy's zebras using GPS enabled cameras. Over 40,000 photos
of Grevy's Zebra were taken. The photographs were sent to the US-based
IBEIS team to process the images, identifying unique individuals seen on
days 1 and 2 as well as the number seen on day 1 that were re-sighted on
day 2. From these three values population size estimates could be
computed. In the future, such analyses will be performed by Kenyan
scientists once the software is made publicly available. From the sight-
resight analysis the population was estimated to be 2,250 individuals (95%
CI of +/- 93; KWS 2016). For the first time, Laikipia county has the highest
number of Grevy’s Zebras (supporting over half of Kenya's Grevy's Zebra
population), surpassing Samburu and Isiolo counties, the traditional
heartland of the species. An additional 80-100 animals were estimated in
Tsavo, Oserian, Meru National Park, and the Laisamas area - areas that
were too dangerous or inaccessible to survey during the census period
(KWS 2016). The total Kenya population in 2016 is therefore estimated to
be ~2,350 individuals. The population will be re-censused in August 2017.
It is expected that the Kenyan population of Grevy's Zebra will remain



Privacy for Tigers
Ross  Anderson, Tanya Berger-Wolf



ERROR IN ESTIMATE



AI and Data Science
enable

Science, Conservation
Public engagement

by bringing communities together
and working in partnership

to provide solutions
that people trust





ZAVEN
ARZOUMANIAN

JASON 
HOLMBERG

CHUCK
STEWART

DAN
RUBENSTEIN

ALEX
DEHGAN

TANYA
STERE

JASON
PARHAM

JON
VAN OAST

COLIN
KINGEN

DREW
BLOUNT

BEN
SCHEINER

MARK
FISHER

Discussion?


