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Welcome
apoar-dins

Capacitybuilding in ArcticStandardisatiorbevelopment (CAPARDUS)

A EUfunded capacitybuilding project with the aim to:

A Establish a comprehensive framework for development, understanding and
Implementation of Arctic standards. The framework will integrate standards used by
communities active in the Arctic including research and services, indigenous and loc
communities, commercial operators and governance bodies. This will support
sustainable economic development, safe activities, emergency prevention and
response, and improved understanding and conservation of the environment.

U Build capacity in Arctic standardization through workshops and research schools
0 Workshop with focus on natural resource management in Greenland
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Welcome FutureArcticLives

www.futurearcticlives.eu

Future Arctic livelihoods and biodiversity in a changing climate.

A BiodivERsAfunded project guided by the overall question:

What are the likely future impacts and adaptation possibilities for
small-scale primary resource users in Greenland, Northern Sweden and

Norway In the face of climate and biodiversity change?

A In Greenland the project will - assess the implications of climate change
for biodiversity and the welfare of

fishers by:

A quantifying reliance on wildlife and fish at the household and national economic level

A assessing welfare implications in future scenarios of biodiversity change and
development in other sectors

A making maps facilitating optimisation of strategic investments in social services
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Morning session program a 10-12 a Presentations

Time Program Presenter
10:0010:05 | Welcome and program Roel May / Martin Reinhardt
Nielsen
10:0510:20 | Sustainable development and natural resource Roel May / Martin Reinhardt
management in Greenland Nielsen
10:2010:35 | Participation in natural resource management:| Roel May Martin Reinhardt
Community based monitoring and-co Nielsen
management
10:3510:50 | Assessing soctalological systems, future Roel May
scenarios for sustainable developmegthe use
of Bayesian Belief Network tools
10:5011:00 | Automatic bird detection and species Roel May
RSGSNNYAYIlIGAZY dzaAy3a |
camera systenq a Bayesian approach
11:0011:15 | A Bayesian approach to identify tradéfs in Roel May
f20Ff LIS2LX SQa Fadadd
resolution and conservation of wild Asian
elephants in Myanmar
11:4512:00 | Future scenario analysis: Welfare implications | Roel May / Martin Reinhardt
ecosystem service and management change i Nielsen
the Greater Serengetlara Ecosystem
11:3011:45 | Servicescape of the Greater Serengétra RoelMay
Ecosystem: Visualizing the linkages between I
use, biodiversity and the delivery of wildlife
related ecosystem services
11:1511:30 | Integrated mapping of urban ecosystem servic{ Roel May

to manage spatial planning tradsfs in

Trondheim, Norway

14-12-2021
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Arctic climate crisis & nature crisis a society crisis?

Climate change is occurring faster in the Arctic than any other

region, with consequences for Arctic biodiversity and the people
that depend on it

A Climate: Reduction in sea ice volume, area, age and thickness, and

unpredictable land climate with increasing rain, snow and thawing
events in winter

A Nature: Disappearance or dramatic modification of habitats, ecosystems

and populations, shifts in species geographic range and the timing of
ecological events and outbreaks of pests and disease

A Society: In turn, undermining established production patterns of
hunting, fishing, gathering and herding by Arctic communities
negatively influencing their welfare and wellbeing
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Participation in natural resource management. Community
based monitoring and co-management

B -~
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Transformational change

Transformational change in socio-environmental systems requires responses

that build on integrated, informed , inclusive and adaptive governance,

planning, and decision-making

A Integrated: Visualize complex interactions between humans and their
biophysical environment within social-ecological systems

A Informed: The need to observe, track, understand, and predict
environmental and societal change in space and time

A Inclusive: Engage with stakeholders across sectors and scales

A Adaptive: Biophysical and economic scenarios to assess impacts of climate
and biodiversity change on Arctic communities and to explore adaptive
management options under global policies and trends
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eTransforming I ndigenous commu

A In vast areas of the world, ecosystems are in practice governed
primarily by indigenous peoples and local communities (IPLC)
whose knowledge systems and practices are as diverse as the
locations and groups from which they emanate

A Acknowledging the rights and stakes of people directly affected by
degrading ecosystems or by conservation interventions (relational
values)

A Local anchoring through engagement (support for interventions)

A Citizen science contributing to local and context specific knowledge
(ILK) on ecosystem dynamic and human nature interactions over time

A Increasing the capacity to transform decisions into actions that are
sustained over time (stewardship)
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Arctic natural resource management in a changing world

Are small-scale rural users and indigenous groups resilient enough to adapt?

U The objective with this side event is to bring together people working with
future scenario analysis and Bayesian Belief Network models to make
predictions in complex social-ecological systems
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Land use

A Land use and land use changes, in the form of degradation, fragmentation
and harvesting, are the biggest threat to biodiversity in the world. The
changes in nature also affect society through the loss of ecosystem
services and increased vulnerability to extreme events.
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Landscape

A Landscapes are areas that are created through the influence of and the
Interplay between natural processes and human activities through the
ages

human activities should be balanced In ordto safeguard our and the
next generation's livelihood
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Socialecological system

Individuals and
populations

Species and
communities

Ecosystems

Physicalenvironment

Human population
Land use activities

Well-being and
development

Governance
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The challenge with natural resources

A The Arctic is undergoing the most rapid changes in the climate system worldwide
A higher risk of extreme events
A changes in the access to the Arctic resources

A Along the coast of Greenland, most people living in smaller settlements depend
partly or entirely on hunting and smadicale fishing

A vulnerable to the effects of climate change on natural resources and may suffer material and wellbeing
deprivation

A offering new opportunities for communities and for economic development related to exploration of
natural resources

A Local ecological knowledge and scientific evidence have at times clashed, and
management of Greenland's natural living resources has become highly politicised

A From this perspective, management for sustainable resource exploitation needs to
build on integrated knowledge on environmental, technical, social and political
characteristics
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Spatial planning for future pathways

A Spatial planning is the process to balance different interests against each
other to safeguard the values in the landscape for the future

A Knowledge-driven models that can capture complex social and ecological interactions

A Assessment of consequeinfcéssodnarnifderiemtt @a
support holistic spatial planning
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Spatial planning tools

A Novel technologies may be important for collecting and integrating data,
developing knowledge -based planning and informed decision making

A One such technology is use of Bayesian Belief Network modelsoffer the ability to
explore such complex systems with limited data availability by including various
forms of data a including expert knowledge and consumer preferences

A This enables policymakers and resource users to explore the outcome of various
policies under different scenarios including impacts on living conditions and
guality of life

A Showcase such an approach by developi-ng
life case for natural resource challenge focusing on inshore halibut fisheries

A Develop the online app surBayesto capture the model and stakeholder data
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BayesianBelief Networks

A A Bayesian Belief Network (BBN) provides an integrated modelling
framework to structure specific scientific problems and explore future
scenarios

A By explicitly addressing interactions between variables and uncertainty,
BBNs provide a mechanism for graphically and probabilistically modelling
the causal effects of specific management actions on the environment

A Visualization has the power to cut through the complexity and ambiguity
that are often associated with politics or planning options

A Visualization concretizes possible future and stimulates engagement
among stakeholders and the general public

A Geographic Information Systems (GIS) to visualize the spatial
consequences of scenarios in the landscape



o’ KOBENHAVNS UNIVERSITET

Why am | here?
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How to construct a BBN

1. Construct the network with important social and environmental factors
(nodes) and their interactions (edges)

2. Assign possible alternative states of the different factors
Survey beliefs and/or include data

Optional: link to Geographic Information Systems (GIS) to visualize
spatial effects

5. Infer model outputs and adjust its factors to assess consequences of
decisions
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Dashboard

Home
&4l Instructions

= truct ne

e Enter

=& Inference

Network input

® Create new model

© Load exising model

Choose a file

Password:

Network correctly loaded...

Save!

Welcome to the surBayes application to construct, learn and infer discrete Bayesian Belief Network models in a web-based rendering interface. The applications includes the following components:

The first step is to choose either to create a new model or load an existing one in the left-hand sidepanel in the Network input box. Enter the new model name or choose an existing model, enter an optional password and press Load! Any changes made in the remainder of the
application are only saved to the database when pressing the Save! button. When no password is given, the model will be public available.

Once a model has been created or loaded, the model structure can be constructed by choosing the View/Edit menu. The View/Edit button allows you to visialize and edit the network. In the graphical display, the structure can be edited using the EDIT button. In case groups of nades
have been identified under the next step, these can be highlighted with the checkbaox Show Groups. Remember to save edits using the Save edits button. Once satisfied with the network structure, this can be finalized by pressing the Finalize! button after which changes are not
possible anymaore,

An overview over the nodes in the network can be viewed by choosing the Define nodes menu and pressing the View /Edit button. By entering group definitions (semicolon separated) into the textbox, these can be added to the different nodes in the table. In the table, after having
finalized the network structure, also the node states can be added (semicolon separated). Edits can be saved by pressing the Save edits button. Once satisfied with the network structure, this can be finalized by pressing the Finalize! button after which changes are not possible
anymore.

Once the network structure and nodes have been finalized, the data for the network can be collected in the Enter data menu. By pressing the Load overview button, a tabular overview of the nodes and whether they have conditional probability tables (CPT) connected to them.
Individual evidences of the states of the nodes can be obtained either by pressing the Survey evidances button or uploading an Evidences Data file [CVS, semicolon delimited). Belief data for each node can be collected by choosing a (group and) node, and either pressing the Survey
beliefs button to perform a choice survey or entering the required data directly into the CPT tables by pressing the Vew /Edit button. Edits can be saved to the table by pressing the Save edits button.

Once network structure, nodes and data are in place, the Inference menu allows visualizing the model outcomes. The network structure can be visualized by pressing the Display network button. Also, the characteristics of the nodes in the network can be visualized by pressing the
Display nodes button. After having chosen a node of interest in the dropdown menu, also the probability distribution for single nodes can be plotted by pressing the Display probability button, either with or without including a node of influence in the plot. Which nodes have the most
influence on the choosen node of interest can be visualized by pressing the Display influencers button. To assess various 'what-if' scenarios, evidence can be set by pressing the Add evidence button. In the tabular overview over nodes, the state of various nodes can be set. By pressing
the Submit button, these changes are applied. Renewing the displays show the adjusted outcomes. The network can be returned to its default by clicking the Reset evidance link. Finally, in case the network includes a temporal component including an input node (no parents) and
output node (no childs) that have the same meaning and states, these can be chosen from the dropdown menu, including also a node of interest to plot, and after setting the number of time steps (a number between 1 and 10) the temporal changes to the node of interest will be
visualized by pressing the Display temporal button.

The surBayes application includes two example Bayesian Belief models. ServiceScape is (a discretized version of) a model for wildlife-related ecosystem services in the Greater Serengeti-Mara Ecosystem link to paper developed within the AfricanBioServices project, funded by the
EU. The spatially-explicit output from this model is visualized at ServiceScape. The second example model on Halibut fisheries in Greenland was developed as part of the CAPARDUS project, also funded by the EU.

The surBayes tool is a product of the EU-project Capacity-
( building in Arctic standardisation development (Capardus)
G»PW’M’ Programme funded by EU - H2020 grant agreement No 869673,

suzrBayes
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surBayas
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the perweight prices agreed upon through international negociations
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surBayes

Dashboard
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@ Create new model
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Password:!

Network correctly loaded...

Save!
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Load overview
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Upload csv (;

Choose a (group and) node

Environment

Offshore_Halibut

Survey beliefs

-

View [ Edit

Save Edits

Offshore_Halibut [1/1]

Given the following conditions, how would you score the relative likelihood of obtaining the following
outcomes for Offshore_Halibut ? All other aspects that might somehow affect Offshore_Halibut may be
considered to be able to vary unlimitedly; there are no inherent assumptions.

Recruitment Halibut_catch Narwhal_T1 Halibut_T0

Low Medium Low Medium

What will be most likely state of the population size of the catchable stock (fish
>40cm), and how much more so?

Choose which outcome
is most likely:

Low Medium n 3

1=equal importance, 3=much more important

Choose which outcome
is most likely:

Low High 1] 3

1=equal importance, 3=much more important

Choose which outcome
is most likely:

Medium High 1] 3

1=equal importance, 9=much more important

Submit

Capture stakeholder
knowledge and
beliefs through
node-specific online

SUTVeys
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Pilot project Art2Cam

A Gather the knowledge that professional ornithologists possess as a basis
for the devel opment of an eartificia
reduce the conflict between offshore wind power and bird life

A Gather knowledge from ornithologists in a survey and systematize the answers from
the survey in a Bayesian Belief Network model

A Use the Bayesian Belief Network model to identify different bird species using a
camera and contextual data
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Pilot project Art2Cam

A Workshop with proffessional ornithologists to identify species
determination factors

A Questionnaire sent out to ornithologists to survey the relative importance
of factors

A Calculate relative importances, and construct a BayesianBelief Network to
assessinterdependencies
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Hvem var ornitologene?

Under hvilke omstendigheter er du ute for a se pa fugl? Hvor ofte er du ute for a se pa fugl?

= Hobbyist = Narmest daglig

= 1-3 ganger per uke
= Profesjonell = 1-3 ganger per maned

= Bade profesjonell og * 1-6 ganger per ar

hobbyist = Veldig sjeldent
I hvor mange sesonger er du ute for a se pa fugl? Hvor er du i hovedsak ute for a se pa fugl?
u 1 sesong

5 = |nnlandet
= 2 sesanger
= Langs kysten
= 3 sesonger
= Pa sjgen
= 4 sesonger
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Relative importance of factors
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Relative importance of factors

Andre_veerforhold-  Ho#
Vindforhold - et
H—e—

Lysforhold-
Tid_pa_dagen- e o
5 Flokkatferd- —4—e
x Flygehastighet- e
"E Flygehoyde- 4
g Vingefrekvens- He-¢— N
g Flygemgnster- —o— |—eo—] ikt;\flfe; k
E Fjeerdrakt- } = — P | . Hﬁ;r:lgigls
= Nebbform- —ot—-o—
g Halsform- l&H
-En Stjertform- H—eo—4 |
< Vingeform- —o——e—
Kroppens_utforming- F—e— | * i
Sesong- H-eo—4—
Landskapstype- —o—p—
Geografisk_omrade- Ho-+—e—]

0.05 0.10 0.15 0.20
Relativ vekt (* SE)



EEEEEEEEEEEEEEEEEEEEEEE

Vindforhold

Lysforhold



o? KOBENHAVNS UNIVERSITET

Hvordan henger disse sammen?

Tid_pa_dagen

Vingeform



Cooperation and expertise

for a sustainable future
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Human-elephant
conflicts (HEC)

A HEC occur when
elephants and humans
compete for limited
resources and space,
regarding:

ACrop damage
AProperty damage
AElephant attacks

AElephant poaching




Human-elephant
conflicts (HEC)

A HEC accounts for
significant threat to wild
elephant conservation

A Those who encountered
HEC may reduce the
tolerance for elephants
and impact their
attitudes




Understanding HEC attitudes using
Bayesian Belief Networks

A Explore the interlinkages between HEC experiences and local
peoplesé attitudes to examine t

A Graphically structure causal attitudinal determinants towards

HEC

A HECattitude model

A Full explanatory model
A Gender, age group, education, occupation, ethnicity, religion, residency,
household size, distance to the forest reserve boundary

A Extended HECattitude model

ASpatial determinants of HECD



Questionnaire survey
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Questions for the respondents regarding their attitudes
towards humarelephant conflicts

Questions Node

Who helped youl/villagers when youl/villagers suffered HEC? Who_help
Who should be the responsible organization to take care of HEC? Who_responsible
How should the responsible organization handle problem elephants? How_handle

Do you agree that interactions between humans and elephants are more intense today Poaching
becausethe poaching pressure on wild elephant hasincreased?

What is your personal feeling of wild elephants? Personal_feeling
What was the behaviour of the wild elephants when you encountered them? Elephant_behaviour

Would you like to support elephant conservation if tourism activities to watch wild

. ) : : Elephant_tourism
elephants in your locality, will be implemented? P -

Do you agree that wild elephants have the right to live in your area? Live_near

Do you agree that wild elephants have the right to live in Myanmar? Live_in_Myanmar
Do you agree with the following statement: Only a dead elephant is a good elephant? Dead_good

Do you agree with the following statement: Elephantsshould be moved to rich countries? Move_to_othercountry

If the elephants disappear from your area, what will happen? Elephant_disappear
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HEC attitude
Bayesian Belief
Network

Live_in anmar
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A HEC affects attitudes y & wiglBeponsivi
on elephants

A Support affects
perception of HEC
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Full explanatory HEC
attitude Bayesian Belief
Network

\Who_responsitle

A Distance to forest

Occupation



Extended HEC
attitude Bayesian wove_to_lercountsy
Belief Network

Dead_good

Live_i!_ yanmar

Gender

A Human
encroachment?

Elephant_disgppear

Who_responsibig

How_handle

Residency
Personal_feeling

Elephant_tourism



Conditional probability distribution for Overall_HEC (<1km) Who_help Elephant_behaviour
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Proportion of respondents encountered by Crop damage
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Future scenario analysis

Welfare implications of ecosystem
service and management change in the

Greater Serengeti Mara Ecosystem
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