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Bathymetric observations of an extreme tidal flow: 
approaches to the Gulf of Corryvreckan, western 

Scotland, UK 
Author(s): Christian Armstrong, John Howe, Andrew Dale & Christopher 
Allen
Institution(s): Scottish Association for Marine Science
Funder(s): INIS Hydro, NERC

Abstract:  <60 words aimed at level of graduate scientist, min. font size 14

A high-resolution bathymetric survey of the Gulf of Corryvreckan (GoC) is 
described in the context of the flow paths of GPS-tracked surface drifters. A 
6-km banner bank aligns with the flank of a flood tidal jet, the Great Race, 
extending west from the GoC. Elsewhere, uncommon sediment 
morphologies, including dune interference patterns, are suspected to result 
from tidal complexity.

Project Description <100 words at level of science graduate, min. font size 14

Interest in renewable tidal energy motivates further research into 
bathymetric-hydrodynamic interactions. With a maximum recorded flow 
speed of 4.75m/s, the Gulf of Corryvreckan (GoC) is an energetic tidal 
channel in western Scotland. A high-resolution bathymetric survey of the 
region was analysed with respect to Lagrangian flow data from GPS-tracked 
surface drifter buoys. The flank of the flood tidal jet, the Great Race, aligns 
with a 6-km sand banner bank extending from the GoC. Elsewhere, complex 
flows result in uncommon sediment morphology, including suspected dune 
interference patterns. Further research into sediment pathways in energetic 
tidal zones is stimulated by these findings. 

Bathymetric gradient of the Gulf of Corryvreckan and its approaches. The inset 
shows the location of study area within Scotland.

Key Results
• Surface hydrodynamics can reflect the local bathymetry
• Complex coastlines promote intricate residual tidal currents producing 

structurally uncommon submarine bedforms
• Surface flows decelerate rapidly when crossing a banner bank suggesting the 

presence of a flow shear line
• The flow shear line is represented bathymetrically by a depositional sediment 

banner bank

Refs & links 
Howe et al. (2015). The seabed geomorphology and geological structure of the Firth of Lorn, western 
Scotland, UK, as revealed by multibeam echo-sounder survey. https://doi.org/10.1017/S1755691015000146
Benjamins et al. (2016). Riding the tide: use of a moving tidal-stream habitat by harbour porpoises. 
https://doi.org/10.3354/meps11677



The First Geomorphological Map of the
South Sandwich Trench

Authors: Heather A. Stewart and Dayton Dove
Institution: British Geological Survey
Funder: Darwin Initiative funded by the UK Government (DPLUS093)

Abstract  

The South Sandwich Trench was discovered in 1926 during the German 
Atlantic Expedition (1925-27). Using up-to-date technology, the first detailed 
mapping of the South Sandwich Trench has been undertaken, revealing 
previously known seamounts and ridge complexes, sedimentary basins, and 
prevalent step-like escarpments. This project will improve understanding of 
the geodiversity of this hitherto unknown ultra-deep-sea area of the South 
Georgia and the South Sandwich Islands Marine Protected Area.

Project Description 

HOT: Hadal zones of our Overseas Territories is a multi-disciplinary program 
that will deliver a step-change in our understanding of the fundamental 
ecological and geological processes in the South Sandwich Trench (SST). The 
SST reaches water depths of 8265 ± 13 m (55° 13.8’ S / 26° 10.38’ W)1 and 
uniquely is the only sub-zero hadal environment on Earth. This project will 
improve understanding of marine biodiversity and geodiversity to fill an 
identified knowledge gap supporting the existing Marine Protected Area and 
obligations under the Convention of Biological Diversity.

1BONGIOVANNI, C, STEWART, H A, JAMIESON, A J. (In Review) High-resolution multibeam sonar 
bathymetry of the deepest place in each ocean. Geoscience Data Journal.

(A) Geomorphological 
interpretation of 
multibeam echosounder
data acquired as part of 
the Five Deeps 
Expedition (~15,000 
km2) of the SST. (B) Inset 
map showing the 
geomorphology of 
Meteor Deep. (C) Inset 
map showing the 
geomorphology of the 
southernmost portion of 
the SST.

Key Results
• Using the regional dataset2 no escarpments 

(>30° slope angle) were identified compared 
with 189km2 comprising 649 individual 
features using Five Deeps data.

• Areas of sedimentary planes were 
overestimated using regional data.

• Broadly, both sets predicted comparable
areas of sloping seafloor (3-30°).

• Detailed mapping will help guide future 
sampling campaigns. 

2GEBCO COMPILATION GROUP (2020) GEBCO 2020 Grid 
(doi:10.5285/a29c5465-b138-234d-e053-6c86abc040b9)

Compare maps using 
GEBCO_2020 regional 

data (top), and Five 
Deeps multibeam

data (left), over 
Meteor Deep.



Characteristics of shallow and mesophotic environments of the Pemba Channel,
Tanzania: implications for management and conservation

Author(s): Kennedy E. Osuka, Colin McClean, Bryce Stewart, Brian J. Bett, Tim Le Bas, John Howe, Colin
Abernerthy, Saleh Yahya, David Obura and Melita Samoilys
Institution(s): National Oceanography Centre, Scottish Association for Marine Science
CORDIO East Africa, Ministry of Agriculture, Natural Resources Livestock and Fisheries Zanzibar
Institute of Marine Science, Tanzanian Fisheries Research Institute
Zanzibar Maritime Authority. 
Funder(s): NERC Global Challenges Research Fund 
Abstract  
Recent studies on mesophotic coral ecosystems (MCEs) have highlighted 
the western Indian Ocean as a particularly understudied marine region. Here we utilise an autonomous 
underwater vehicle (AUV) to collect in-situ temperature, oxygen concentration, bathymetry, acoustic 
backscatter and photographic data on benthic communities from shallow (<30 m) and mesophotic (30-150 m) 
depths at selected sites in the Greater Pemba Channel, Tanzania. Further, we use generalised additive models 
(GAMs) to determine useful predictors of substratum (hard and sand) and benthic community type 
(coral, turf algae, fleshy algae, fish). Our results revealed the presence of a complex seafloor characterised by 
pockmarks, steep slopes, submarine walls, and large boulders. Photographs confirmed the presence of MCE 
composed of corals, algae and fishes on the eastern margins of the Pemba Channel.

Project Description 
We use generalised additive models (GAMs) to determine useful predictors of
substratum (hard and sand) and benthic community type (coral, turf algae, 
fleshy algae, fish). Our results revealed the presence of a complex seafloor 
characterised by pockmarks, steep slopes, submarine walls, and large 
boulders. Photographs confirmed the presence of MCE composed of corals, 
algae and fishes on the eastern margins of the Pemba Channel. Key predictors 
of the distribution of hard substrata and the coral reef communities were 
depth, showing the upper boundary of MCEs present at 30-40 m, and seafloor 
slope that showed more occurrences on steep slopes. We noted the presence 
of submarine walls, steeply inclined bedrock, which appeared to support a 
highly bio-diverse community that may be worthy of particular conservation 
measures. 

Conclusions
Demonstrates autonomous underwater vehicle use in tropical reef ecosystems.
Assesses occurrence of mesophotic coral ecosystems (MCEs) in the western 
Indian Ocean.
Develops models of habitat and community type presence from environmental 
variables.
Observes diverse coral systems on rock walls and suggests their need for 
protection.
Considers the further use of autonomous underwater vehicles in conservation
efforts.

Osuka et al., (In Press) Ocean and Coastal Management

AUV-collected bathymetry of ‘staircase’ reefs at west Misali island, Pemba



Checking the health status of the deep sea

Authors: Georgios Kazanidis1, Covadonga Orejas2 & the ATLAS working group 
on Good Environmental Status
Institutions: 1University of Edinburgh, 2Spanish Institute of Oceanography, ATLAS 
Project
Funder(s): European Union’s Horizon 2020 research and innovation programme. 

Abstract
The deep sea is the largest biome on Earth but the least explored hindering
sustainable exploitation. The ATLAS project addressed this challenge by
facilitating the implementation of EC’s Marine Strategy Framework Directive. Key
objectives were: i) suggesting indicators assessing deep-sea status, ii) evaluating
the Nested Environmental status Assessment Tool (NEAT), iii) highlighting
challenges and opportunities for healthy deep waters.

Project Description 
• Nine study areas were selected in North Atlantic (Fig. 1).
• In each study areas spatial assessment units, habitats and ecosystem

components (e.g. corals, sponges, fish) were assigned (Fig. 2).
• 305 indicators were selected from NEAT. ATLAS experts voted for the most

suitable indicators for the assessment of environmental status (Fig. 3).
• Data quantity and quality across all indicators were evaluated serving an

improved evaluation of the results.
• Assessment of environmental status was carried out using the NEAT

software. Results were compared with expert judgement.
• Challenges and opportunities for achieving healthy, biological diverse and

productive waters were highlighted by ATLAS experts.

Key points of ATLAS work on the assessment of deep-sea environmental status

Key Results, Conclusions, Impact
• 24 indicators were suggested for the assessment of deep-sea status. 
• Results produced by NEAT were in moderate to complete agreement with 

expert judgement, previous assessments, and scientific literature.
• The assessments of deep-sea status should take place at habitat/ecosystem 

levels and at relatively large spatial scales
• Intersectoral collaborations, novel technologies and data sharing are key 

opportunities for achieving healthy and productive deep-sea waters.  
• MSFD can act as the common assessment and policy framework for national 

waters and areas beyond national jurisdiction. 

References                                                                                                                   
Kazanidis et al. 2020. Ecological Indicators 119: 106624. Publication Link. 

Orejas et al. 2020. Marine Policy 104182. Publication Link.  

Fig. 1. Nine ATLAS study areas in the North Atlantic. LOO: LoVe Ocean Observatory; RR: Reykjanes 
Ridge: FSC: Faroe-Shetland Channel; RB: Rockall Bank; MRC: Mingulay Reef Complex; PS: 
Porcupine Seabight;  ΒΒ: Bay of Biscay; A: Azores; GC: Gulf of Cadiz. 

Fig. 2. Cold-water corals, sponges 
and fish at the Rockall Bank. 
© University of Edinburgh.  

Fig. 3. NEAT software 
was evaluated as part 

of the ATLAS study

https://www.sciencedirect.com/science/article/pii/S1470160X20305616
https://www.sciencedirect.com/science/article/pii/S0308597X19309236
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Blanket bog
Blanket bog region (n ~ 8000)

• Degraded state C 
may naturally 
progress to either 
state A or state B

• Which outcome is 
correct ?

• Which outcome is 
easiest to achieve?

A
B

C

Informing restoration 

strategies with bog breathing

Author(s): Andrew Bradley1, Roxane Andersen2, Chris Marshall2, Andrew 

Sowter3 and David Large2

Institution(s): 1) University of Nottingham, 2) University of the Highlands 

and Islands and 3) Terra Motion Ltd
Funder(s): NERC, NatureScot, Peatland Action, Forestry and Land Scotland

Abstract  
Scottish blanket bog occurs in two discrete mechanical states.  A drier stable 

to degrading state at the limit of peat accumulation in the current landscape 
and a wetter state with capacity for long term growth.  Landscape evolution 

will shift peatland towards the drier state with reduced carbon storage 

capacity.  Restoration should be sympathetic to the natural state of the 

peatland landscape.

Project Description 
Peatland surface motion occurs in response to changes in the mass of water 

stored in the peat and is easily measured using satellite radar techniques 

over large areas at resolutions up to 100 x 100 m. Typical peatland surfaces 
subside in the summer due to increasing evapotranspiration and rise in the 

winter as water is replenished.  The characteristics of this motion (amplitude, 

timing of seasonal peaks, long term trends) are a sensitive indicator of peat 

condition. Analysis of surface motion reveals that peat occurs in two discrete 

near natural states (Fig. 1): 1) Drier peat at the limits of peat accumulation in 
the current landscape which is typical of peatland margins and steeper 

slopes with a tendency to lose carbon. 2) Wetter peat typical of peatland 

interiors with a tendency to sequester carbon.  

Peatland restoration should target the appropriate natural state (Fig. 2)

Conclusions

https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2018JG004953

Dry stable 

state
Wet stable 

state

Peat forming, net C gain Non-peat formingNon-peat forming

Non-peatland stable 

state

Non-peatland stable 

state

Targeted restoration 

intervention

Climate-induced switches

Continued 

degradation

Continued 

degradation

Net soil C loss Net soil C loss

Fig 1.  Multiannual surface velocity vs the timing and amplitude of seasonal peaks.  Data is clearly 
biomodal.  The right hand spring mode B is dry and shrubby. The left hand autumn mode A is wet and 

sphagnum rich. C is degraded.
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Urban commoning and urban morphology: 
Mapping reappropriations of residential alleys 

Author(s): Miza Moreau
Institution(s): University of Glasgow, School of Geographical and Earth 
Sciences
Funder(s): Australian Government 

Abstract  
Ambitious plans are being proposed to turn sidewalks into gardens and 
streets into bike highways to create more socially and environmentally just 
post-Covid cities. These (and other) changes to the public realm should be 
made with a contextual understanding of physical space, activity patterns, 
and social implications. Studying urban form (morphology) in relation to how 
people appropriate space reveals unknown activities, needs, and possibilities 
for that space.

Project Description 

Focusing on inner-city residential alleys in Melbourne, Australia, this talk will 
examine the urban morphological conditions that enabled the 
reappropriation of alleys into valuable common spaces. The methodological 
approach included morphological analysis and ethnographic observations.  
The reappropriations were mapped in relation to alleys’ morphology to 
identify under what conditions certain activities would take place.  The study 
revealed recurring activities and spatial patterns and shed light on alleys' 
spatial, social, and environmental capacities. The study also revealed how 
small-scale interventions could lead to large-scale outcomes.  

Mapping morphology and activities 

Key Results, Conclusions, Comments, Impact

• Alleys are undervalued spaces of unrealised potentials 
• Mapping can reveal physical, social and environmental potentials of 

undervalued space
• Combining mapping with ethnographic observations provides a more 

holistic picture of people-environment relationships
• Methodological approach could be applied in post-Covid streets and 

alleys design



Global restorative climate justice 
and deglaciating environments

Author: Tanya Jones

Institution: University of Dundee        Funder: SGSSS

Abstract:  
Climate justice confronts the dual crises of climate change and inequality, but 
political and legal strategies are limited. Restorative justice, focusing on 
building healthy and fair relationships, offers a potential path forward for 
climate justice, expanding concepts of justice and filling in some of the gaps 
between political agreement, legal liability and development aid.

Project Description:

Analysis of the central principles of restorative justice: (1) focus on actual 

harm; (2) centrality of those harmed; (3) acknowledgement of responsibility 
by the harmer; (4) decision-making by the harmed and harmer together; and 

(5) capacity to address structural injustice, suggests a potential framework 

for practical restorative climate justice initiatives. These could involve states, 

institutions, corporations or community organizations, creating relationships 

with communities in the majority world and addressing adaptation and other 
needs. A case study is proposed to research the applicability of this 

framework to an Andean community for which glacier shrinkage presents 

cultural, social, water resource and geohazard challenges. 

Summary: 

This is an interdisciplinary PhD in law and geography, 2019-23, which will:

• build on climate and restorative justice theory to create a framework for 
global restorative climate justice

• analyse adaption and justice needs in Andean communities, including a 
proposed fieldwork case study 2021/2022

• apply the specific Andean findings in order to refine the framework

Contact: t.w.jones@dundee.ac.uk @decombustion

Cordillera 

Apolobamba, 

near 

Pelechuco, 

Bolivia. 

(S. Cook)

mailto:t.w.jones@dundee.ac.uk
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A Green Recovery in Food, Farming 
& Countryside in Scotland

Author(s): Lorna Dawson, Mat Roberts, Sophie Reid
Institution(s): SEFARI, Shetland Amenity Trust & Food, Farming & Countryside 
Commission (FFCC)
Funder(s): Esmée Fairbairn Foundation
Abstract: 

Outlines a collaborative process of identifying priorities and building a network 
of people and organisations to help tackle our current economic, health, 
climate and nature crisis. The FFCC Scotland inquiry distributed a survey and 
held three roundtables to collaborate with stakeholders and identify priorities 
for food, farming, countryside and land use to take forward in the next phase of 
the inquiry’s work.

Project Description 

By building connections between people and across disciplines, FFCC is 
working with others across the UK to generate radical ideas and practical 
actions to help tackle our current economic, health, climate and nature crisis. 
Now an independent charity in a new phase of its work, FFCC continues to 
work with six inquiries around the UK including in Scotland.

As part of the FFCC Scotland inquiry, a survey and three roundtables were 
held, engaging over 20 organisations. Stakeholders were invited to discuss 
priorities and identify opportunities and gaps for the FFCC Scotland inquiry 
to work in. 

The Scotland Field Guide for 
the Future, produced as part 
of the initial phase of FFCC 
Scotland’s inquiry between 
2017-19, which gathers 
stories from people and 
organisations making real 
changes on the ground in 
Scotland.

Conclusions and next steps

• Priority themes of work identified included: routes to market; 
understanding who owns and manages the land; better understanding 
risk and resilience in the food supply chain; the regeneration of the 
farming workforce; connectivity and local infrastructure

• Next steps are to establish a cross-sector leadership group; develop 
specific workstreams from themes identified and guide the work of a 
SEFARI Gateway Fellow exploring adoption and potential for agroecology 
in Scotland. Outputs are likely to include reports, blogs and film.

For more information see https://ffcc.co.uk/inquiries/scotland

https://ffcc.co.uk/library/scotland-field-guide-for-the-future
https://ffcc.co.uk/inquiries/scotland


Multi-Actor Platforms for Studying Agro-
Ecological Farming Systems in the EU

Authors: David Miller1, Katherine Irvine1, Gerald Schwarz2, George Vlahos3,
Alexandra Smyrniotopoulou3

Institutions: 1James Hutton Institute, UK; 2Thünen Institute, Germany; 
3Agricultural University of Athens, Athens, Greece
Funder: European Union,  H2020 UNISECO Project (773901)

Abstract Understanding and Improving the Sustainability of Agro-Ecological
Farming Systems in the EU is an H2020 project aiming to strengthen
sustainability of European farming systems. A transdisciplinary Multi-Actor
Approach is used to co-construct practice-validated strategies and incentives
for promoting agro-ecological approaches. Evaluation of Multi-actor Platforms
shows how ethical processes, monitoring and operational refinements
contribute to creating impacts in policy and practice.

Project Description Creating transdisciplinary Multi-Actor Platforms requires
setting criteria for membership, principles and processes of operation that
account for methods, equitability, rights of participation, and purpose,
including contemporary ethical issues. Operationally they are: a) enabling
two-way exchange of ideas for co-learning and co-creation of knowledge of
agro-ecological farming systems; b) analysing drivers and barriers to agro-
ecological approaches; c) reviewing empirical data in participatory case
studies and co-constructing innovative management strategies and
incentives; d) using practice-relevant indicators to assess farming system
sustainability; e) assessing impacts of management strategies, market
incentives and policy instruments; f) validating recommendations for EU and
national policy and practice.
Acknowledgements: Thanks are due to the stakeholders for their participation in the 
UNISECO project Multi-Actor Platforms

UNISECO receives funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No. 773901 https://uniseco-project.eu/

Key observations from evaluation of the Multi-Actor Platforms
• Take time to identify and recruit actors to the Platforms ensure ‘no 

surprises’, and ethics processes followed
• Co-develop the concept and implementation of multi-actor platforms with 

their members, with ‘rules of engagement’ that are sensitive to national and 
international contexts

• Evolve the membership of the Platforms in response to their evaluation, and 
to reflect changes in themes and timing of issues

• Encourage recognition amongst MAP members of the shared increase in 
capabilities

Degrees of integration and stakeholder involvement in integrative and non-
integrative translation of research into practice (Source: Tress et al., 2004).

Reference: Tress, B., Tress, G. and Fry, G. (2004). Clarifying integrative research concepts in
landscape ecology, Landscape Ecology, 10.1007/s10980-004-3290-4



Vertical Greening Systems: Multifunctional GI

Author(s): Neil Jackson, Dr Larissa Naylor
Institution(s): School of Geographical and Earth Sciences, University of 
Glasgow
Funder(s): EPSRC & Arup

Abstract  
Green infrastructure (GI) is increasingly recognised as an effective tool with 
which to provide key regulatory ecosystem services which can help combat 
against environmental issues such as air pollution and pluvial flooding. 
However, in dense urban areas where these problems are often worse, there 
is limited space in which GI can be implemented. Vertical greening systems 
(VGS) may provide an effective alternative to more established GI 
implementations such as street trees and green roofs.

Project Description 
This project has been split into 4 parts, each one aiming to measure and 
assess the various ecosystem services provided by VGS.
Part 1: Measuring outdoor particulate matter (PM2.5) reduction by green 
screens using low-cost sensors.
Part 2a: Measuring rainfall attenuation by green screens.
Part 2b: Assessing the chemistry of rainfall run-off from green screens.
Part 3: Measuring the PM accumulation on various species of plant suitable 
for green screens. 
Part 4: Measuring indoor particulate matter (PM2.5) reduction by active and 
passive green walls using low-cost sensors.

Provide your own title for this image section 
This could be a picture, diagram, sketch, photo and / or graph, of your 
research, lab, activity, visit etc. Annotate only where necessary. 
Min. font size 12

Key Results, Conclusions, Comments, Impact (delete/amend as 
appropriate)
- There is a lack of existing research on VGS, particularly green screens.
- Green screens are effective at reducing particulate counts both indoors 

and outdoors.
- Active indoor green walls are more effective than passive walls
- Green screens are able to attenuate rainfall before it reaches the 

substrate, further research should include attenuation by the substrate.
- Higher levels of various elements, including nitrate and phosphate, in 

run-off from green screens.
- Significant differences in PM accumulation between different species.

More Info at:  https://rb.gy/qhrhf9



Informing the Long Term Vision for Rural 
Areas of the European Union

Authors: David Miller, Katherine Irvine, Susan Cooksley

Institution: James Hutton Institute

Funder: European Union, H2020 SHERPA Project (862448)

Abstract  
The Sustainable Hub to Engage Rural Policies with Actors is an H2020 project

aiming to synthesise knowledge to contribute to formulating of

recommendations for future policies and science priorities relevant to rural

areas n the EU. It is creating a science-society-policy interface as a hub for

knowledge and policy, initially focussed on the EU Long Term Vision for Rural

Areas.

Project Description 
In 2020, the European Commission initiated preparation of a long-term vision

for rural areas. SHERPA was requested to contribute by feeding in views of

science-society-policy actors from 20 European territories. The Rural Scotland

and Dee River Catchment MAPs were formed with representatives of policy,

NGOs, business, civic society and science. They developed a Discussion Paper

which reports trends, opportunities, challenges and desired visions for rural

areas of Scotland by 2040. This is being augmented by inputs from an online

survey, and a Position Paper prepared. These papers will form evidence for

submission to EU Directorates responsible for formalising the policy.

Acknowledgements: Thanks are due to the members of the Multi-Actor Platforms of Rural

Scotland and River Dee Catchment, SHERPA partners and the EU and European contributors.
SHERPA receives funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No. 862448 https://rural-interfaces.eu/

Key characteristics of Vision of Rural Areas of Scotland by 2040
• The perception of rural areas, by those who live and work in them, those

who visit, and those who benefit indirectly (e.g. through the provision of

natural resources) will be one of positivity.

• Rural areas will be places of opportunity, innovation and modernity, whilst

respecting and celebrating their traditions and cultural heritage.

• Rural areas will not be considered to be the hinterlands of urban areas.

• The pathway to 2040 will have seen significant contributions towards local

delivery of Sustainable Development Goals, and lifestyles that are

consistent with the sustainable use of resources.

Online survey - An online survey is open for the submission of priorities for a

vision for rural areas for 2040 at https://tinyurl.com/y69pqplo

Process of creation of SHERPA Position Paper



Human Appropriated Net Primary Productivity (HANPP)

in Cocoa Landscapes

Author(s): Alexandra C. Morel

Institution(s): University of Dundee

Funder(s): Ecosystem Services for Poverty Alleviation (ESPA) & NERC

Abstract  
Human modification of forest cover for agriculture, particularly in tropical 

countries, has a significant impact on carbon storage and net primary 

productivity (NPP) potential at the landscape-scale. However, in the case of 

perennial tree crops, like Theobroma cacao, carbon storage and NPP may be 
more similar to undisturbed forest, particularly under high shade conditions. 

One metric that has been used to estimate this impact is human 

appropriated NPP (HANPP) and this study explored the utility of HANPP for 

contrasting management intensity across several cocoa farms in Ghana.

Project Description 
Net primary productivity (NPP) and carbon stock

data were collected continuously from 2014-2017

across 8 cocoa farms and 2 forest plots located in
the Central Region of Ghana, surrounding the

Kakum National Park. These measurements

included litterfall, root productivity, and stem

growth for cocoa and shade trees as well as pod

productivity of cocoa trees. Annual NPP values
were estimated using Global Environmental

Monitoring (GEM) methods. Gradients of sampling

included shade tree density and age of cocoa farm

(see Morel et al 2019).

Estimating HANPP
Figure 1 illustrates the theory behind 

calculating HANPP, which is a relative 

measure of farm (or other human-

modified land cover) NPP and 

background NPP, in this case moist, 

semi-deciduous tropical forest. Total 

HANPP is a sum of the land-use change 

component (HANPPLUC) and the 

harvested component (HANPPHARV). The 

values are often reported as %-ages of 

the total potential.

Key Results
• Unlike the assumed HANPP pattern, the majority of our cocoa farms 

showed higher NPP than background forest, which was mainly driven by 

pod production.

• This was the case for both high and low shade farms, suggesting there 

was not a clear trade-off between shade and cocoa yields

• Because HANPPLUC was often negative, we did not find it a helpful metric 

for estimating total HANPP as a percentage of potential NPP.

References:
Fetzel et al (2016) Regional Environmental Change 16: 1507-1520

Morel et al (2019) Global Change Biology 28(8)0 2 4 6 81
Kilometers
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Figure 1 Adapted from Fetzel et al (2016)
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Antimicrobial Resistance- how can digital messaging help?

Author(s): Sharon Pfleger, Dr Scott Crae

Institution(s): NHS Highland, Talking Medicines

Funder(s): Grant from The Pebble Trust, in kind contribution to development 

from Talking Medicines, NHS Highland and The One Health Breakthrough 

Partnership (Scottish Water, SEPA, UHI (ERI), HIE)

Abstract  Antimicrobial resistance (AMR) is a global public health emergency 

(1).  The pollution of our environment by pharmaceuticals used in human and 

animal health is contributing to the rise in AMR (2). Public messaging about 

AMR and pollution is crucial moving forward.  In this project, digital solutions 

to adults (video and social media) were found to improve knowledge and 

intended behaviours and have potential  to transform societal knowledge/ 

behaviours.  1.https://www.who.int/mediacentre/commentaries/superbugs-

action-now/en/ 2. http://saferpharma.org/

Project Description 

Deliverables were:

• To develop a 2 minute video about good antibiotic governance, AMR and 

protection of our environment from medicines waste

• NHS Approval of the video content and in app distribution

• To create a unified One Health approach to antibiotic use

• Using social media to create targeted outreach and measure impact

• To consider how digital solutions and marketing techniques could be 

used to effectively convey complex messages. 

Antibiotics and You video (2min)

Key Results, Conclusions, Comments, Impact 
• In 23 days we achieved 131,000 hits on social media

• Educational impact- knowledge re antibiotic resistance and pollution 

increased to 100% after viewing from 80% and 44% respectively.

• Medicines behaviour results- 0% would now flush meds down toilets (-7%) 

and 90% (+24%) would return unwanted meds to a pharmacy. 

• Digital technology, using a One Health approach, offers an exciting way to 

communicate with patients, and to measure impact of specific campaigns 

cost effectively.

• With 31% responses from social media in age groups 65+ digital technology 
should no longer be considered a ‘barrier’ to older populations.

• Future work will further explore the use of digital technology for complex 

public health messages which will help reduce the climate emergency

https://www.youtube

.com/watch?v=VBJzt

G31jRs

https://www.who.int/mediacentre/commentaries/superbugs-action-
http://saferpharma.org/
https://www.youtube.com/watch?v=VBJztG31jRs
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Abstract  
Recycling away from home suffers from high contamination. Incorrectly 
disposing of waste can impact on other recyclable materials, risking the 
entire waste stream being diverted to landfill, therefore efforts to impact 
behaviour at point of waste disposal are paramount. In this study, signage 
choice architecture is manipulated to take advantage of heuristics and 
cognitive biases, resulting in improved disposal of waste.

Project Description 

Recycling most materials results in a net saving of C02 emissions.  Therefore 
efforts to impact waste disposal behaviour at point of disposal are 
paramount. This study designs and tests 3 recycling signage designs online, 
vs. a control, each under no cognitive load and cognitive load, for the 
University of Stirling. The study contributes to the limited research on waste 
disposal signage. It concludes signage using Zero Waste Scotland / Waste and 
Resources Action Programme icons with permitted and prohibited item lists 
provided the best result (+12% from the control), and that cognitive load can 
improve waste disposal performance.

Research and Result

Key Results and Conclusions

Ø New signage improved correct disposal by 12% compared to current 
signage (the control)

Ø Improved choice architecture can significantly improve waste disposal 
performance

Ø More information increased confidence & perceived behavioural control
Ø Cognitive load can improve waste disposal performance

NCL = no cognitive load     CL = cognitive load  A = control

NCL NCL
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NCLCL
CL CL

CL

0

5

10

15

20

25

A B C D

N
o.

 o
f i

te
m

s c
or

re
ct

ly
 d

isp
os

ed
 o

f 

Sign type 

Correct Disposal of Waste  
Partial Data

*
*NCL NCL

NCL

NCL

CL

CL CL

CL

17

18

19

20

21

22

23

A B C D

N
o.

 o
f i

te
m

s c
or

re
ct

ly
 d

isp
os

ed
 o

f

Sign type

Correct Disposal of Waste 

*
*


