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What is the
purpose of
surveillance

 provide timely
intelligence on
the health of
the population
and inform
effective
responses to
emerging and
ongoing issues

Collection
of data

System Integration
evaluation of data

Analysis and

Dissemination interpretation

Surveillance
Products

Action

Monitoring is the ongoing, continuous,
routine observation to assess the status of a
population. It is a part of surveillance



Most wildlife

health
surveil
IS mon
or a su

ance
itoring

rvey

Surveys because...

e Time limited, not
continuous, not routine

Monitoring
because...

e Not linked to action,
not timely




Wildlife
surveillance

challenges

Biased population sampling

e Detection biases
e affect species and diseases tracked
e |ocation by convenience

e “Interest” biases

e exclude many important causes of death and
disease and/or species from surveillance

e Misclassification bias
¢ tests not validated, few case definitions

Hard to determine trends

e Non-representative, varying sampling
effort

e Sparse denominator data
e how to measure prevalence?

e Rarely see the same individual twice
e how to measure incidence?




Some early decisions
In the design process




Decision 1
Do you want

monitoring or
surveillance

Monitoring

e GOAL = characterize a status
e Population disease, risky situation, hazard
e TRADE OFF = timelines for accuracy

e NEEDS = able to accurately track the
populations, hazards and conditions of interest

e See previous list of challenges

o ourveillance

e GOAL = see a signal of change to provoke
investigation or action

e TRADE OFF = accuracy for timeliness

e NEEDS = options, thresholds, links to resources

and authority to act

e often resource poor and involves multiple authorities

e values and uncertainties limit agreement of action
thresholds




Wildlife health operational model

e Absence of disease
e Hazards surveillance predominate

e infectious/parasitic mainly
e contaminants re-emerging

Decision 2

Do you want Risk surveillance limited

e Rarely characterizing exposure potential
e Risk= hazards + exposure +uncertainty

health, risk or

disease

syrveillance? Health as a capacity to cope

e ‘Never’ done in wildlife health
surveillance
e Relevant data in population management
units




Decision 3
What form

Jj

surveillance
do you
want?

Will you make a surveillance
system or a time-limited
project?

o Affects ability to reliably see trends
Will you examine a specific

population or issue or will you
scan for a suite of signals?

o Affects ability to see the unexpected

Will you look for health
outcomes or signals of threat
and hazards

o Affects who can use the information




e Wildlife surveillance systems are
interconnected and interdependent
intergovernmental enterprise done in
the public good

e Who has legal authority?

DeCIS 10N 4  Who has stakeholders, rights holder
WhO is go/ng and community trust?

, e Who has the expertise and resources
to do it P to operate and sustain the activities?

e Who has the contextual
understanding to assess and
communicate the findings?




Decision 5 — How will you
determine it is working?

Share ~

lessons Engage
Utility
Acceptability
Feasibility
Accuracy
Meets Describe system
Recommendationy standards attributes &
expectations
Gather
evidence

PuBLIC HEALTH PERFORMANCE MIANAGEMENT SYSTEM

\[\S\BLE LEADERSH’P

PERFORMANCE PERFORMANCE
STANDARDS MEASUREMENT

* |dentify relevant * Refine indicators
standards ¢ Define measures

¢ Select indicators e Develop data systems

» Set goals and targets e Collect data

e Communicate

expectations

QUALITY

IMPROVEMENT

® Analyze and e Use data for decisions

interpret data to improve policies,

* Report results broadly programs, outcomes
* Develop a regular * Manage changes

D reporting cycle * Create a learning

organization

REPORTING
PROGRESS

Recent literature review found no systematic evaluations of wildlife surveillance

systems (Stephen et al. can Vet J 60.8 (2019): 841)



How to increase the
likelihood of being
helpful




Elements
for

Surveillance
Success

Human dimensions

e commitment among the partners to work
together in an organized manner for the
collective benefit

e respects jurisdictional roles and
responsibilities

e do not depend on individual people to
function, but emphasizes the linkages among
organizations

e purposeful

e acquires and shares appropriate data to
support that purpose

e accessible to decisions makers, partners and
stakeholders

e combines epidemiological and laboratory
sciences

e strategically links people, processes, and
technologies




Clarity of
goals,

roles and
activities

Agreed purposes of surveillance

Agreement of what you need to
look at to meet the purpose

e scope of information

e what conditions, diseases, risk factors,
determinants, and/or protective factors

Equal attention to finding and
testing as on assessing and sharing

e plan for collecting and distributing the
information to be shared and
management of that information/data

e agreement on how to interpretation
surveillance outputs and how and when
to use them




Develop a logic framework

MISSION
strong, consistent
stewardship to protect
wildlife health & the
values they bring
Canadians

INPUTS |:>0UTPUTS |:> OUTCOMES

PRIORITIES
Meet obligations

Forward looking
risk avoidance

National
equivalence

Integrated &
coordinated
planning

TECHNICAL
EXPERTISE

INFRASTRUCTURE
INFORMATION

MANAGEMENT
SYSTEM

NETWORK
RELATIONSHIPS

DIAGNOSTIC
Threat detection
Early warning
Trend analysis
Harmonization

STRATEGIC
Identify priorities &
options for action

INNOVATION
Tools
Management
Governance

ASSURED - effective & integrated
planning to proactively avoid risks &
provide assurance

PREPARED - necessary information and
awareness for forward-looking risk
management

COORDINATED - efficient sharing and
coordination of information and expertise

EQUIVALENT - improved pan-Canadian
situational awareness and capacity to
identify and assess threats




CANADIAN
™ WILDLIFE HEALTH
COOPERATIVE

MISSIOMN: Timely awareness of the national wildlife
health situation to identify pricrities and actions

GOAL: Geographically representative detection,
assessment and communication of infarmation on a
diversity of wild terrestrial and aquatc species

RATIOMALES

Limited options for treatment and recovery
necessitate early detection and rapid response

Limited resources requires evidence-based strategies
for action B resource allocation

Multiqjurisdictional management for wildlife benefits
from a centralized view of risks & opportunites

ASSUMPTIONS

Core support is sustained at a sufficient level 1o
meet goals

A national wildlife health program is valued and
required

Inputs to the core program [submissions, samples,
information, resources) support the mission and

goal

LOGIC MODEL - CORE PROGRAMS

CREATING A WORLD

THAT IS SAFE AND SUSTAINABLE

LONG TERM OUTCOMES

FOR WILDLIFE AND SOCIETY

Confidence in statements of assurance of presencefabsence of hazards

Strategic policy prionties identified & supported

Value of wildlife health programs for society dooumented and sustained.

ACTIVITIES

Sconming surveilance
to document trends
in endemic threats &
detact new disease
situations

Heaith intelligence
to assess, interpret
and report trends amd
EMEeTging events

Dato monagemeint

and storage to support
claims on wildlife disease
siatus

Reporting &
communicating findings
to stakeholders and
decision makers

Kmowledge-to-action by
working with partners to
mobilize outputs

Coordination of targeted
surveillance activibies

OUTPUTS

Morbidity & mortality
reports on individual
and inodents of wildlife
disease

Timely reports of disease
incidence for targeted
surveillance

Periodic summaries of
trends

Notificotions of
emerging & introduced
diseases

Expert interpretotion
of social and ecological
implications of findings
Recommendations on
pricrities & actions

Notional archive of
wildlife disease reports

MEDILM TERM
OUTCOMES

Trends detected and
relesvanoe communicated

Regional & national
networks for information
sharing

Priorites for additonal
inestigation, targeted
surveillance andfor
capacity development
identified

SHORT TERM
OUTCOMES

Cause of death and illness
for individual cases)
inodents determined

Local response to cases/
incidents supported
Emerging issues or
introduced diseases
detected & reported
Annual priorities identified

wawowhe-resf.ca




Special considerations for
threat detection surveillance




Strategic
Traditional early warning
pefcepﬂ'ﬂn T ;

Quaniiative evaluaton : Scenario-
of internal indcators & Honitu.ing

within the framework
of planning processes onitorin
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RELEVANT FOR
e Trend-Management

FUTURE SPACE (Mid-term)

RELEVANT FOR
STRATEGY-

IMPLEMENTATION Prognosis

INTERNAL EXTERNAL (Short-term)
INFORMATION INFORMATION

NOLLYWHO4NI
JAULVLAVND

https://www.researchgate.net/publication/228468770 From scenarios to consequences



https://www.researchgate.net/publication/228468770_From_scenarios_to_consequences

Epidemic intelligence — Context matters

Epidemic Intelligence

The holders of this

Indicator-based surveillance . Event-based surveillance context are not
| | oL -
“Surveillance” systems DitaEvints Event monitoring traditional wildlife
Collect | Capture health actors
Analyse Filter
Interpret Verify e Community
_ * Landscape managers
Signal .
Assess | * Meteorologists

Public Disseminate
Investigate  health I

Alert

!
Control measures (%C
e

Resource managers




Example: Avian influenza observatory proof of concept

SENSORS
. . Indicator-based
' |[Environmental Data Components Event-based
Season, temperatures p Components
Wetlands, rainfall, crops CWHC Twitter
Wild bird numbers, species Cagg;éss CEZD

Online

"INTERFACES & APPS

\J
' a) Web scraping surveillance
3
' Content

12

Data Centre ‘
Capture/ Collect
tL
t/ \/ \ \‘,
i “ L L
B, Social media
API -

Clean /Filter
Integrate, analyze, visualize
H 1/ [
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Repeated
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) 7 foreach
website

Signal
Database

i

REPORT TO:

Industry Boards
Producers
Regulatory Agencies
Database
healthywildlife.ca

L
Control Measures

Preventive Measures

cwhc-resf.ca




Intelligence over time in a location

Weekly results of the decision matrix for NAIV threat in AB
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Contribution of each element to the weekly cumulative sum

Elements
B NAIV detection B Temperature I Soil moisture
P waterfowl presence I Snowl/ice B Vegetation index

cwhc-resf.ca healthywildlife.ca




Summary points

Wildlife surveillance is
more than sampling and
testing

Hazard surveillance is
necessary but
insufficient to

characterize changing
risk situations

Wildlife surveillance is
biased but can be useful
when integrated into
situational context

Clarity on objectives
and thresholds for
action are essential at
the outset of designing
a program




Travel for this meeting has
been offset by a donation tq |
preserve the headwaters of

f. " Y

Thank you

Questions?

cstephen@cwhc-rcsf.ca
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