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Scottish Government: Developing habitat scale DNA based 
monitoring to support post-2020 CBD reporting  

 
Despite decades of monitoring efforts, large gaps remain in our knowledge of biodiversity 
and how it responds to different pressures. Critical to solving the global biodiversity crisis is 
improving the speed, scope, and scale of data collection to better monitor progress relative 
to actions and interventions in order to inform future responses and meet targets to halt 
biodiversity declines. 

 

The Challenge 

• The Scottish Government has an ongoing desire to improve their approaches for 
monitoring, protecting and enhancing biodiversity to ensure their actions drive the 
transformative change needed to reverse the decline of nature, as laid out in the 
Edinburgh Declaration. 

• Scotland has recognised the need to move beyond simple biodiversity measures such as 
habitat and numbers of charismatic species, to those that tackle ecosystem function and 
resilience.  

Our solution 
• We are working with partners in Scotland on an innovative project1 to develop habitat-

scale DNA monitoring in support of the Scottish Government’s international biodiversity 
reporting commitments.  

 
1 The project is being commissioned by the Scottish DNA Hub on behalf of the Coordinated Agenda for Marine, 
Environment and Rural Affairs Science (CAMERAS) and NatureMetrics has formed a multidisciplinary and skilled team 
including advisors from University of East Anglia, University of St. Andrews, The Biodiversity Consultancy, Forest 
Research UK, WSP and Macquarie University. 
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• DNA metabarcoding offers significant promise for scaling up biodiversity assessment 
using high-throughput DNA sequencing to rapidly characterise the species diversity 
present in mixed-species or environmental samples. 

• We are examining how DNA-based methods can be used to accelerate and upscale 
biodiversity and ecosystem condition assessments in the context of feeding into the 
Global Biodiversity Framework set out by the United Nations Convention on Biological 
Diversity (CBD) and defining a road map for implementation. 

• We have designed a Prototype Habitat Monitoring Programme (PHMP) in which to trial 
the application of DNA-based assessment at a landscape scale in four key Scottish 
habitats. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
Phase 1: Developing a DNA Monitoring Road Map  
We have developed a framework for incorporating DNA-based methods into national and 
international reporting requirements based on three broad themes: 

a. Enhance– DNA-derived biodiversity data feeds into existing indicators, either 
directly replacing or complementing and augmenting conventional survey 
methods. Advantages include the ability to generate data more efficiently and at 
larger scales, and an often-increased power to record the presence of rare 
species. 

b. Calibrate – DNA metabarcoding is used to validate and calibrate existing 
indicators, particularly those where biodiversity is inferred from action or habitat-
based metrics that do not require direct assessment of species or communities. 
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Data derived from DNA metabarcoding can be used to validate the inferred link 
between indicator and biodiversity response. 

c. Create - new indicators are developed based on DNA data.  This includes 
indicators of ecosystem condition that are based on statistical models or machine 
learning algorithms applied to DNA-derived community data. DNA-based 
approaches enable baseline data to be efficiently gathered at the scale required 
to build these models. 

 
 

The proposed framework for DNA-based reporting. Illustrating the three different strategies for 
integrating new on-the-ground data sources into global indicators.  

 
Phase 2: delivery of a Prototype DNA Habitat Monitoring Plan 
(PHMP)  
 
The second phase of the project involves demonstrating 
elements of the proposed framework across four key Scottish 
habitats: Freshwater, Marine, Woodland and Peatland 
centred around the Loch Lomond and Trossachs National 
Park.  
 
Initial pilot study sampling has taken place in autumn 2021. 
The pilot will inform the details of the sampling and analysis 
approaches to be applied to the main survey effort, which 
will launch in spring 2022, scaling to nearly 1000 analyses 
from hundreds of samples collected from the four key 
habitats. 
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Marine: DNA will be obtained from marine sediments and seawater 
sampled from 35 locations in Loch Goil. These samples will be used to 
generate data on fish, invertebrates and bacteria, feeding into the 
classification of habitats and detection of priority species. 

 

 

 

Peatland/Upland: Data on fungal, bacterial and invertebrate 
communities will be derived from samples of peat collected from a 
selection of degraded, restored and ‘good condition’ sites. We will explore 
the potential of this data to create new indices of ecosystem condition for 
peatlands. 

  

 

 

Freshwater: Aquatic eDNA samples collected from Loch Lomond and 
connected rivers are being used to generate data on vertebrates, 
macroinvertebrates and bacteria. The data will be used to profile depth 
and disturbance gradients within the Loch itself, assess the biodiversity 
responses to variation in land use change along the rivers, and improve 
understanding of the transport and dynamics of eDNA in flowing water. 

 

 

 

 

 

Woodland: Soil samples collected from a variety of sites are being 
analysed to produce data on bacteria, fungi and invertebrates. We will 
explore the use of this data for quantifying the effects of herbivore 
pressure on woodland habitats. 

*Note: final details of sampling and analysis plans will be agreed in consultation with the stakeholder group based 
on results of the pilot tests 
 
 
 
The findings and recommendations from the road map and PHMP will be presented to 
the Scottish Government as a global case study to support the integration of DNA-based 
methods into biodiversity reporting to meet post-2020 targets. 
 

 

 

 

 

 

Discover more at www.naturemetrics.co.uk 


