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Key Concepts of Today’s Talk



Mission
“Empower and enable personalities, institutions and societies to face present 

and future challenges in the management of conservation areas”

More than 900 Chairs and UniTwin partners
• Contribute to the agenda of mankind
• Thinktanks and bridgebuilders between academia, 

civil society, local communities, research and 
policy-making

Test sites
• 738 UNESCO Biosphere Reserves
• 1,155 UNESCO World Heritage sites
• 177 UNESCO Global Geoparks
• 271,000 Protected Areas worldwide

UNESCO Chair on
Sustainable Management of 

Conservation Areas, CUAS – 2020-2024



UNESCO Chair
BioMONITec Project – 2021-2024

Project Goals
• Comparison of traditional and modern / 

new biodiversity monitoring techniques
• Implementation of workflows in nature 

conservation
• Standardisation of monitoring methods

Key Work Packages
• Ecofaunistic / ecofloristic analyses
• MoniConfig – online monitoring configurator
• MoniGloG – Monitoring Global Guideline

Team SIENA:
Gernot Paulus – SIENA Team Leader 
Karl-Heinrich Anders – Professor, Geoinformatics

Muhammad Mustafa Sadoun – Junior Researcher
Dariia Strelnikova – Senior Researcher

Team UNESCO Chair:
Michael Jungmeier – Chairperson, Project Leader

Vanessa Berger – Project Coordinator
Monika Auinger – Junior Researcher

Daniel Dalton – Senior Researcher
Melanie Erlacher – Junior Researcher

Klaus Steinbauer – Junior Researcher
Vid Švara – Junior Researcher



BioMONITec Work Flows and MoniConfig

Ecofaunistic / Ecofloristic Analyses:
Use of complementary tools in Pilot Actions

• Sensors and devices
• Traditional methodologies
• Genetic techniques

Study focus

Target of protection

Output

Workflow

MoniConfig:
• Collection of traditional and new methods 

and tools for biodiversity monitoring
• Online catalogue of tools
• Decision support for quality planning of the 

biodiversity monitoring system (BMSys)



Monitoring
Global Guideline

To be published in:
IUCN WCPA Technical Series

Publication (Series) Editors:
Daniel Dalton; Michael Jungmeier, Sunita Chaudhary; (Sue Stolton; Nigel  
Dudley)

Authors:
Daniel Dalton; Vanessa Adams; Vanessa Berger; Judith Botha; Sunita   
Chaudhary; Stephan Halloy; Robbie Hart; Michael Jungmeier; Hanns      
Kirchmeir; Katia Torres Ribeiro

International standards and recommendations for monitoring
Provide uniform framework for decision-making and a common 
understanding and terminology (terrestrial and freshwater habitats)



1. A biodiversity monitoring system (BMSys) must be:
• reliable, reproducible, and standardised;
• reflect the current state;
• comparable (harmonised data sets);
• applicable to different problems;
• usable in different geographical regions and on different spatial scales
• applicable to different groups of living organisms

2. We observe a deficit in:
• conception and methodologies used in BMSys;
• selection of objects to be monitored – some indicators have low 

informative value

3. MoniGloG aims to fulfil requirements while correcting 
the deficits

Considering:
• indicators

• collaboration

• data generation

• communication

• terrestrial habitats

Justification for Guideline



1. Integration with local communities

2. Detecting trends and correlations: the value of time series

3. Continuity risks: avoiding disruptions and gaps in data

4. Setting up monitoring systems: costs and outcomes

5. Art of omission: daring to simplify

6. Obligations: international conventions and policies

7. Dashboard controls: site-level monitoring for management purposes

8. Protected Area management effectiveness evaluation tools

9. Typologies of monitoring: not all monitoring is the same

10. BMSys: designing modular, multi-scale, and multi-purpose monitoring systems

Considerations for Monitoring
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Value of Time Series to detect trends and Avoiding Gaps in Data

Costs vs. knowledge gain

Trends become clear only after many data points have been acquired.

Sampling at the wrong frequency leads to faulty conclusions.

High up-front costs; high late-stage knowledge

Long-term commitment is necessary for monitoring to pay off.

Considerations for Monitoring



Biodiversity monitoring obligations

Art of Omission: simplifying indicator selection
Greater numbers of indicators and methods make 
data management exponentially more challenging.

International and regional legal obligations, site-specific goals.

Effective Date Name of Convention / Protocol / 
Programme Interval and Type of Reporting

1975 Ramsar Convention on Wetlands Every 3 years: National reports to 
Conference of the Parties

1975 World Heritage Convention Every 6 years: Report on site integrity to 
World Heritage Centre

1979 EU Birds Directive Every 6 years: Report on population size 
and trends of bird species

1983 Convention on Conservation of 
Migratory Species

Every 3 years: National progress reports 
on implementation

1992 EU Habitats Directive Every 6 years: Conservation status and 
trends of species and habitats

1993 Convention on Biological Diversity Every 4 years: National reports to CBD

1995 Man and the Biosphere Programme
Every 10 years (5-year interim reports): 
Site- specific evaluation report to MaB 
Programme

2016 UNESCO Global Geoparks Every 4 years: Site-specific revalidation 
report to UNESCO Global Geoparks

Considerations for Monitoring



Designing modular and 
multi-scale BMSys
Utilising pre-existing networks, data, and 
methodologies will help establish new BMSys.

Outcome-based management
PA Management Effectiveness through tools 
such as METT, IMET, RAPPAM.

Monitoring provides information to 
determine management effectiveness

 

Site investigation 
and inventory 

Analysis of 
information 

Management 
planning 

Implementation and 
monitoring 

Planning 

 

Historic data 
Elements Decision 

Capacities Evaluation 

Field data 

Concept Equipment Outreach 

External data 
Science 

Considerations for Monitoring



1. Preparatory Phase

2. Conceptual Phase

3. Implementation Phase

4. Re-evaluation Phase

Framework divided into four phases:

test run monitoring 
data 

monitoring 
data 

revised 
protocols 

stop-or-go 
decision 

monitoring framework 
(how) 

mission 
statement 

 
Output 

investigation 

utilisation of 
findings 

goals 

 
 
 
 
 
 
 

    
 

 

 

 
 
 

Re-evaluation 
Phase 

Implementation 
Phase 

 
Conceptual 

Phase 

 
Preparatory 

Phase 

obligations why when 
ongoing evaluation of synergies 

stakeholder communication: workshops, seminars, outreach 

what who 

where required 
resources 

management 
decisions 

management 
decisions 

MoniGloG: Four Phases of BMSys Design



Monitoring is involved in many parts of a management programme.

Having a clear picture of the main pressures, impacts, and 
interactions on site-level biodiversity will guide management 
activities to meet specific goals.

 

Preparatory Phase 

Consider which legal 
obligations are required 

Identify management 
objectives through site 

assessment 

National and international 
legal requirements 

Objects of conservation 

Policies 
Responsibilities (e.g. rare 

species and habitats) 

Obligations, objectives, DPSIR* assessed. Missing 
information identified through basic investigation 

 
Pre-existing modular programmes 

Species 

Habitats 

Management actions 

Output: 
Priority settings described in 

Mission Statement 

Phase 1: Preparatory Phase



The Monitoring Concept Worksheet provides a starting point 
for discussion amongst the stakeholders and PA staff. It is 
provided in a digital annex that can be printed out poster size.

 
 
 
 

Conceptual Phase 
Output from Preparatory Phase: 

Priority settings described in Mission Statement 
 
 
 

Why 
• Study focus 
• Expected outcome 
• Visitor, scientific, cultural 

value 

What 
• Indicator or proxy 
• Level of accuracy 
• Population or habitat size 

and status 

 
Where 
• Area of interest 
• Area- or plot-based 
• Plot distribution 
• Minimum spatial resolution 

When 
• Initiation timing 
• Repeat interval 
• Duration 
• Special circumstances 

Who 
• Partners and stakeholders 
• Size of team 
• Staff expertise 
• External help 

 
Required resources 
• Estimated budget 
• Infrastructure 
• Human resources on hand 
• Human resources required 
• Future involvement 
• Supplemental resources 

available 
 
 
 

Output: 
Optimal scope of the monitoring 

programme determined based on 
available resources and site factors 

    
 
 
 
 
 
 
 
 
 
 
 

 Where   What   Why  
 statement  

Mission 

Who  When  

 Required  
 resources  

 How   Synergies / Re-evaluation  

Phase 2: Conceptual Phase



Why: the purpose of monitoring

A point system will help focus the programme.

The purpose of the BMSys is guided by the 
starting point of the management programme.

An unknown starting point is usually made 
clear with pilot actions or academic research.

Category Use of results Local Regional National International Total

Purpose of BMSys

Planning (management)
0-5 0-5 0-5 0-5

________

Evaluation (management)
0-5 0-5 0-5 0-5

________

Governance (reporting)
0-5 0-5 0-5 0-5

________

Knowledge transfer

Activation (stakeholder 
contribution)

0-5 0-5 0-5 0-5
________

Public relations (stakeholder 
outreach of information)

0-5 0-5 0-5 0-5
________

Science (research)
0-5 0-5 0-5 0-5

________

Education (awareness)
0-5 0-5 0-5 0-5

________

Total
________ ________ ________ ________ ________
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Phase 2: Conceptual Phase



What: selecting indicators

A good indicator is sensitive to change, characteristic 
for the site, and easy to sample or determine.

Some biotic indicators are difficult to monitor.

Proxy indicators provide a convenient alternative.

Conservation target Challenge of monitoring Proxy indicator

Rosalina alpina, Alpine longhorn 
beetle: endangered species

Larvae live in old partially dead 
Fagus sylvatica (beech trees), the 
limiting ecosystem factor.

Dead or dying beech wood in
large-scale surveys to deduce
beetle conservation status

Calcareous fen containing Cladium
mariscus, swamp sawgrass: priority
habitat

The favourable conservation status 
of the habitat depends on the 
range of fluctuation of the water 
level.

Fluctuations of the water level can 
be measured with a data logger

Habitat that is difficult to access or 
reach

Survey of habitat is laborious or 
hazardous.

Remote sensing data for habitat-
based metrics

Phase 2: Conceptual Phase



Where: scale of spatial features

Basic knowledge of the indicator will help 
determine an effective plot design.

Different species occupy niches of different spatial scale.
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Phase 2: Conceptual Phase



When: scale of temporal features

Life cycles of species vary widely.

This affects the selection of monitoring techniques.

Temporal dynamics affect when monitoring should start, how often 
monitoring should occur, and how long the programme should continue.

Phase 2: Conceptual Phase



Who: identifying stakeholders

The actors involved in the monitoring activity will 
affect the scope and quality of data collection.

Park rangers, professional staff, hired experts, and 
scientists have specialised knowledge.

Community-based participants may help generate 
local acceptance of the PA management programme.

Four levels of participation are indicated here:

1. Core monitoring team;

2. Supporting PA staff;

3. Involved stakeholders;

4. Informed stakeholders.

 

4 Stakeholders to be informed Advisory boards 

3 Stakeholders to be involved 
External service providers 

Union groups 

Associations 
2 Supporting staff Internal management 

Landowners 
1 Core monitoring team Staff experts 

External partners 
Policy-makers 

Students 
External experts 

Information technology (IT) 

Citizen scientists 
Farmers 

Communications team 

External experts 
Indigenous communities 

Policy-makers 
Landowners 

Visitors 

Phase 2: Conceptual Phase



How much: identifying the resource frame

Two primary factors
1. Financial resources

• Establishment vs. ongoing cycles
• Material resources

2. Human resources
• Administrative staff
• Permanent staff
• Seasonal technicians
• Skilled technicians
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data management 
 
 
 

cars 
 

time 
funding 

 
laboratory 

GIS environment 

Resources and 
infrastructure 

 

Capacity for 
monitoring 

NGOs 
 

volunteers 
 

field teams 

fluctuation 

Staff / 
Partners 

local population 

regular budget 
technical devices 

 
monitoring equipment 
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government agencies 

subsidies & other variables universities data analysts 

Phase 2: Conceptual Phase



Output: Scope of BMSys is defined

Upon completion of the conceptual phase, the necessary resources and research questions 
for establishment of the BMSys will be identified, but they will not be worked out in detail.

Phase 2: Conceptual Phase



Implementation takes the framework from the Conceptual Phase and puts it into action. 

Key preparatory steps include:

• Selection of tools and methods;

• Hiring the work force;

• Conducting test runs;

• Developing a field manual.

Monitoring cycles should follow a 
consistent work flow, as outlined 

to the right.

Phase 3: Implementation Phase



Biodiversity monitoring test sites

Phase 3: Implementation Phase

Left:
Lendspitz-Maiernigg Natura 2000 Area is 
located near a technology park and a university 
in Klagenfurt, Austria.

Photo © Lakeside Science & Technology Park

Test sites allow verification that tools and methodologies are suitable.



Re-evaluation should be based on the results of management actions following a pre-set number of monitoring cycles.

Data provided in the form of a dashboard can help decision-makers determine future monitoring actions.

Checklists are provided to ensure that 
stakeholders receive the key information.

 

Phase 4: Re-evaluation Phase



Traditional Tools

State-of-the-Art Tools

We provide a review of common traditional approaches to 
monitoring in comparison to today’s state-of-the-art technologies.
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Landscapes, 
land cover, 
vegetation 

Forests and shrublands 4 4 2 1 4 4 1 4 1 3 3 - 1 - - - - - 
Glaciers, mountains, rocky habitats 4 3 1 1 4 4 1 4 1 3 3 - 1 - - - - - 
Wetlands, rivers, water bodies 4 4 1 1 4 4 1 3 1 3 3 - 1 - - - - - 
Grasslands, savannas, deserts 4 4 2 1 4 4 1 4 1 3 3 - 1 - - - - - 
Urban areas, artificial habitats 4 4 2 1 4 4 1 4 1 3 3 - 1 - - - - - 

 
 
 

  
 

Species and populations 

Fungi and lichen 4 4 4 4 4 4 3 1 4 1 1 - 4 - - - 1 2 
Microbes 4 4 4 4 4 4 4 1 4 1 1 - 4 - - - 1 1 
Plants 4 4 4 2 1 4 1 1 4 1 1 - 4 - - - 2 - 
Mammals 2 2 4 2 1 3 2 1 4 1 4 3 2 1 3 2 4 4 
Bats 1 3 4 4 2 4 3 1 4 1 3 3 3 2 4 3 4 4 
Birds 1 2 4 3 2 4 1 1 4 1 4 3 3 2 1 3 3 4 
Fish 4 2 4 3 3 4 3 1 4 1 3 3 3 4 4 3 3 4 
Reptiles 4 2 4 4 3 4 2 1 4 1 3 2 3 4 4 3 3 4 
Amphibians 2 2 4 4 3 4 1 1 4 1 3 2 3 4 3 3 3 4 
Insects 2 3 4 4 4 2 3 1 4 1 1 2 4 3 2 1 2 3 
Other invertebrates 3 3 4 4 4 3 3 1 4 1 1 2 4 4 4 1 1 3 

 

Suitability for PA management 
Very well suited 1 
Well suited 2 
Less suitable 3 
Unsuitable 4 
Not relevant - 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
   

 
 

Environment Sampling DNA 
extraction 

Amplification and 
Sequencing 

 
Metabarcoding 

Discussion on Tools and Methods



What are we missing? What do we need?

Conservation 
standards

Examples of good mission 
statements

Real World Examples
Integration with local 

communities

Ongoing Cycles
Real-world field 
implementation

Capacity-building
How to develop the skills 

needed to perform the work

Data interpretation
How to analyse / act 

upon the data

Long-term 
programmes

Real-world example of the 
value of time series



Important questions for you

Your thoughts on 
MoniGloG?

What use do you see in a 
monitoring guideline? Do 
you have any experience 
with guidelines regarding 

bio-monitoring?  

What could you 
add?

Could you contribute to 
some of the missing topics 

or add material on your own 
experiences/ real-world 

examples

How do we 
continue/ remain?

Would you like to 
contribute? Would you want 

to be involved in a local 
discussion or a workshop? 
Would you like to involve a 

colleague or provide possible 
contributors?

End  of Nov.
Collection of contributed material

End of 2022
submission to the IUCN

2023
possible publication



Thank your for your 
interest and 
contribution!

Social Media:
 ResearchGate ‘BioMONITec’ project
 LinkedIn: ‘Management of Conservation Areas’

Daniel Dalton, Senior Researcher
UNESCO Chair on Sustainable Management of Conservation Areas
Carinthia University of Applied Sciences
Europastraße 4, A-9524 Villach

Send questions or additional feedback to me via email:
d.dalton@fh-kaernten.at

Sign up for our newsletter at:
https://cuas.at/unesco-chair

mailto:d.dalton@fh-kaernten.at
https://cuas.at/unesco-chair
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