Early Warning Systems for Human-Wildlife Conflict,
Zoonotic Spillover, and Other Conservation Challenges
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Evolutlon of desert Iocust swarms, 2018 - 2022

2018

e December: FAO
desert locust
warning

Late 2019

2019

e January: IGAD
warning

Early 2020 2021 2022
Evolutions of desert locust response, 2018-2022

2020

e January: FAO Appeal
e February: IGAD
Ministerial

e May: World Bank
ERLP

2021 2022 >

e WB grant for e |GAD
Transboundary Transboundary
Pest Platform Pest Platform
approved operating

e Control
operations

continue
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Platform for Management of
Transboundary Pests

Inter-regional Platform for the Sustainable Management of Desert Locusts and other
Transboundary Pests

Djibouti | Ethiopia | Kenya | Somalia | South Sudan | Sudan | Uganda | DLCO | FAO | ICIPE | CABI | more.. ..
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Disaster Warning and Management
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Wildlife
Conservation
Society

by the
numbers

Founded in Conserves habitat for 3 5 o +
1 895 W 50% protected areas WCS helped

of Earth’s biodiversity create since our founding

o
&3

WCS works in 4’000+ 400+

50 + scientists, conservationists, animal peer-reviewed scientific
countries experts, and other dedicated staff publications each year

i%‘i%

205 2,000+ 30X30

Indigenous community partners local community partners Partnering with governments,

communities, and others to protect

30% of the planet by 2030



ONEWORLD

Health Program ONE HEALTH

to Health in a Globalized World

A oneday symposium
Wednesdry, Seprtemdier 29, 2004

" Only global conservation NGO with robust
health program

" 100+ years wildlife health

" One Health founder
= 2004 “Manhattan Principles”
" Multidisciplinary and Cross-Sectoral at
core
" Field-based conservationists v —

" Communicable and non- — ot |
. 4 P
communicable health threats

" Counter Wildlife Trafficking

" Indigenous Peoples and local
communities

The Rockefeller University [
1230 York Avenue, New York, NY

SCALE >

INDIVIDUALS »






Dynamic barriers and interface permeability
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Reshuffling barriers to spillover. This figure was adapted from Plowright et al. 2017



Surveillance creates health intelligence
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Replication and dissemination cycles completed

Wildlife Health &
Environmental Surveillance

Reshuffling barriers to spillover. This figure was adapted from Plowright et al. 2017



Wildlife Health
Apply innovative approaches
to mifigate the threat of

Emerging Zoonosis
Minimize wildlife disease
and mitigate spillovers from

Mitigate Livestock Disease
Monitor and mitigate transmission of
disease across the human-domestic

extirpation and exfincfion animal-wildlife interface,

posed to wildlife of multiple toxa from
health threats.

wildlife-raservoirs,
focusing on high-risk
drivers of emergence.

Outline

Wildlife Health Surveillance
- Background

- Build

- Skills

- Tech

- Response

wil
o Cth

Build Veterinary Capacity
Build copacity and veterinary medical
et skills for monitoring, prevention,
and rasponsa to wildlife
and zoonofic diseases,
poarficularly in the least
developed countries

Catalyze Global Change
Leverage scientific, field, and policy
o copacity fo protect wildlife and
wild places as part of the
"One Health* movement.
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Jrgent need for wildlife
nealth surveillance

= No disease monitoring for vast majority of species

=" No requirement for wildlife disease reporting
except WOAH listed (mainly livestock) diseases

= No mention of wildlife health/zoonotic disease
activities in 94% of National Biodiversity Strategy
and Action Plans (NBSAPs)

= Response to mortality events are reactive, not
preventative

Urgent |
Needs for
N Global
.~ ¢ Wildlife
4 Health

Machalaba et al. (2020; 2021)



Challenge: Cross-sectoral bottom-up engagement

Global

International
organization

National
organizations with
international
mandates

National

National
Laboratories

National Parks &
Preserves

Universities

Ministerial

Livestock,
Forestry, Animal
Health,
Environment
Departments &
Ministries

Provincial

Provincial Offices

Wildlife Rescue
Centers/Zoos

Community
Members

Local NGOs

International
NGOs

Environmental

Animal Health

Mﬁ




Challenge: Cross-sectoral bottom-up engagement
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Global National ini ' Provincial

Community
Members

Local NGOs

International
NGOs

Environmental

Animal Health




Building Local-to-National
surveillance networks

WildHealthBuild
WildHealthSkills
WildHealthTech
WildHealthResponse




WildHealthBuild

WId h WildHealthSkills
WildHealthTech
WildHealthResponse

v'Identify, connect, and integrate actors into
operational networks

v'"Map communication and build

‘ co'éib'.”fﬂ'.‘w s . durable relationships among network actors
v'Formalize responsibilities — SOPs (e.g., Lao PDR,
Cambodia)
COMMUNITIES " B - v'Start where you can

V4

Field

Policy
development implementation




National event-based
Surveillance Network

Events in Cambodia

N

107 morbidity and mortality events; 97 carcasses collected
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Detected:

African Swine Fever

Highly Pathogenic Avian Influenza H5N1
Nipah virus



Protected Area Event-based

eWild | ¢ wicHealhsil
Monitoring Network in Peru |

eall' WildHealthTech
WildHealthResponse

INFlUENZA AVIAR

Moving towards a national system

- Pt s 4 s 20 o

1. Wildlife health monitoring
conducted by rangers in 72
protected areas (SMART for
Health)

2. Action plan to construct a
national wildlife health
surveillance system
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Skills:

WId WildHealthBuild

{ WildHealthSkills

ea“ : WildHealthTech
WildHealthResponse

v'|dentify existing capacity, knowledge gaps, and
available human resources across network

v'Deliver targeted and context-specific training

v'Evaluate training effectiveness

v'Train the trainers and provide teaching resources




Training Materials

/Core Competencies \
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WId WildHealthBuild

WildHealthSkills

eall'h { WildHealthTech
WildHealthResponse

v'|ldentify technology needs
v'Deploy appropriate and sustainable solutions
v'Facilitate field data collection

v'Support effective and standardized data management and
analysis to supports decision making

National data base &
— data model

| Project
L Surveillance Objective
. Fiedd Activity
Location
< cidents

Sources and Source Records
Specimea

Un.‘::_mos'. cs

Data Dictionary



W Why SMART?

SMART

e Createdin 2011, nowinv.7

e Supported by 9 major
conservation organizations (WCS)

e Usedin more than 1,100
protected areas ->

* |n 100 countries multiple
languages

e Atleast 55k rangers trained

* Adopted and sustainable

. L @" ”? PEACE PARKS "
* Flexible: add monitoring targets wwg =S rFOUNDATION
(wildlife health event data) ZSL North Carolina

I.ET'S WORK



SMART Version /

SMART Connect

SMART &

-

.
SMART Desktop SMART Mobile




@ SMART for Health

SMART

e Set of fields to record health data
in a standardized manner

* Adaptability for specific needs
and users

e Alerts

 SMART for Health continuously
improved based on field trials

 Multiple languages

* Integrated into the Patrolling
Data Model

2326 B 1 & $ O 9

& Wildlife Health - Rang...

Site Description
Wildlife
Livestock - Domestic Species

Animal and Samples

Environmental Specimen and
Samples

Descriptions of

Observed Species
Observed domestic animals
Individual animals sampled & samples

Samples from unknown animal/abiotic source

Comprehensive
description of
the event



eall' WildHealthTech
WildHealthResponse

WId WildHealthBuild
{ WildHealthSkills

Response:

v'Support use of WH intelligence in
formulating appropriate response

v'Facilitate integration of WH network to local and
global One Health community, in both action and policy

v'Build a global community of practice supporting local
needs around response

B L

Record icati Analysis & Results

"\Vf

One Health Success Activate Response Collaboration



Lumpy skin disease (LSD) in endangered
banteng in Preah Vihear, Cambodia

Thailand: wildlife sanctuary
camera trap — 9 banteng
suspected with LSD
(July 2021)

WildHealthBuild
WildHealthSkills
WildHealthTech
WildHealthResponse

e AN Y
Cambodia: wildlife sanctuary
ranger reports and confirmed
LSD banteng (Bos javanicus)
(September 2021)

LSD vaccination of domestic cattle targeting
Preah Vihear and Mondulkiri



Sharing & learning together

Transboundary and

Emerging Diseases

SPECIAL ISSUE ARTICLE

CRORE

Detection of African swine fever virus in free-ranging wild boar
in Southeast Asia

2 Open Access

Emily Denstedt §¥4, Alice Porco, Jusun Hwang, Nguyen Thi Thanh Nga, Pham Thi Bich Ngoc, Sokha Chea,
Kongsy Khammavong, Phonesavanh Milavong, Sreyem Sours, Kristina Osbjer ... See all authors +

First published: 22 December 2020 | https://doi.org/10.1111/tbed.13964 | Citations: 27
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banteng (Bos javanicus) and initiation of a vaccination
campaign in domestic livestock in Cambodia

fd

W'Id

WildHealthBuild
WildHealthSkills
WildHealthTech
WildHealthResponse

ealth

Science of the Total Enviroament 863 (2023) 160748

journal homepage: www.elsavier.com/locate/scitotenv

Contents lists available at ScienceDirect

Science of the Total Environment

WildHealthNet: Supporting the development of sustainable wildlife health

surveillance networks in Southeast Asia

i
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Case report: Lumpy skin disease in an endangered wild Fatrick Zimmer
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reinforcing environmental
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Article | Open agcess | Published: 07 September 2023

Highly pathogenic avian influenza A (H5N1) in marine
mammals and seabirds in Peru

Mariana Leguia &2, Alejandra Garcia-Glaessner, Breno Mufioz-Saavedra, Diana Juarez, Patricia Barrara,
Carlos Calva-Mac, Javier Jara, Walter Silva, Karl Ploog, Lady Amaro, Paulo Colchao-Claux, Christing K,

Johnson, Marcela M. Uhart, Martha | Nelson & Jesus Lescano

Nature Communications 14, Article number: 5489 (2023) | Cite this article

11k Accesses | 22 Citations | 184 Altmetric | Metrics

Eradication of Peste des Petits Ruminants Virus and the
Wildlife-Livestock Interface
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EDSNAPP

(i
Wildlife Health Intelligence Network D

A community of practice to
collaboratively work on the

implementation of wildlife o

health surveillance / smzxc;rkms\\ |
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Henrik Cox

Project Lead, Sentinel and Conservation X Labs







Sentinel Device
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Species Detection
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Al Models: Videos and Imaging
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. BEARID
PROJECT

TheNature Cg
Consery ancy

Virginia, USA
Seabird Research

British Columbia, Canada

— e A . e

ISLAND CONSERVATION

Hawaii/California as1®
Invasive Species Monitoring

Osa Peninsula, Costa Rica
Anti-poaching + Jaguar Research
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o
R

priezEeEiEs
i
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3
HUMBOLDT

Paramo de Santurban, Colombia Florida, USA
Ecological survey of keystone
species for biodiversity credi

Neurological disease research in
big cats

Odzala-Kokoua NP, Republic of Congo
Gorilla Behavior Research

New Zealand
Invasive Species
Monitoring

® Galapagos Islands, Ecuador
y Island restoration +
invasive species



o))

a
7
/
B

Admin Admin o
Dashboard a w
My Devices

Device Groups
My Models
Insights

Admin

Account

GETTING STARTED

Model
Marketplace

Documentation

00 °mm ¥
" .

a“
(s

‘.*
-»

b

Online User Dashboard

-

|
17

: Al



Speed of Data Delivery

Sentinel Device Product Roadmap
How they enable impact

Current Satellite

Near Real- :
Time : : . Alternate Satellite
May 2024 : July-August 2024 Q4 2024 :
<12 Hours
Available
<24 Hours :
Specified Flexible Connectivity No Connectivity
Connectivity

Connectivity Required

56







Class Name: rat

Specles: rat

Start: 2024-03-15 20.01:18
End: 2024-03-15 20:01:22
Duration: 4 Seconds

Confidance

Class Name: deer

Species: deer

Start: 2024-03-26 00:44:10
End: 2024-03-26 00:44:14
Duration: 4 Seconds

Location: 38.854012, -77.196869

OPEN MAP

30

20 -

10

0
Confidence

Class Name: cat

Species: cat

Start: 2024.03-15 20:.01:18
End: 2024-03-15 20:01:22
Duration: 4 Seconds

o
Conlidencs
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Thank you!

Website: https://www.worldbank.org/en/programs/global-wildlife-program.

Email: gwp-info@worldbank.org
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