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WELCOME 

Welcome to Natural Networks: Connectivity and Inclusivity  

Our annual conference brings together PhD students from the London NERC DTP, the Science and So-

lutions for a Changing Planet (SSCP) DTP and the SCENARIO NERC DTP along with supervisors and 

external partners to explore and celebrate the innovative research of DTP PhD students.  Over the next 

three days , students will showcase their work through oral and poster presentations covering a diverse 

range of areas in the environmental sciences.  

We encourage all attendees to tweet about your experiences over the days using the official conference 

Twitter hashtags #JointDTPCon. Please make sure to read our code of conduct in this pack or on 

Whova in the documents channel before tweeting about the conference online.  

We would like to thank all the attendees and presenters for their engagement with the conference and 

extend our warmest gratitude to our keynote speakers and panellists; 

Professor Sir Robert Watson of the Tyndall Centre for Climate Change Research at the University of 

East Anglia. 

Professor Veena Sahajwalla of UNSW Sydney 

Professor Anson Mackay of UCL  

Professor Chris Jackson of the University of Manchester  

Dr Nathalie Pettorelli of ZSL 

Yasmin Benoit renowned model and asexual activist 

Jake Causley  of Falmouth University   

Alyssa Gilbert of The Grantham Institute for Climate Change  

Pen Cabot of the  University of Reading 

Andrew Fleming of the Brilliant Club 

Dr Akhil Kallepalli of Dragonfly Mental Health 

We would also like to thank the collective EDI conference committee and the DTP Administrators: Kate 

Moore, Christiane Morgan, Anne Houston and Wendy Neale for all their hard work and support through-

out the conference setup.  

For the student oral and poster presentations  there will be prizes awarded to the top talk and poster 

from each DTP and runner up prizes. Prizes will awarded based on the feedback provided from at-

tendees. So please get involved and provide valuable feedback to the talks you attend.  If you have any 

questions during the conference, please feel free to ask one of the Committee Members through Whova 

or email. 

We look forward to seeing some great presentations and networking with you all after the difficult year 

we’ve faced.  

 

Abi, Beth, Dan, Hana, Isabel, Joy, Rosie, Stuart, Will and Zoe  

THE 2021 DTP CONFERENCE ORGANISING COMMITTEE  
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PROGRAMME 

Day 1: Wednesday 8th September  

12.15-12.30 Welcome and Instructions 

 Sustainable Solutions Evolution and Adaption 

Ana Andries Carys Cunningham 12.30-12.45  

Neil Grant Christopher Owen 12.45-13.00  

Victoria Hoare Hana Merchant 13.00-13.15  

Liam Yasin Lily Peck 13.15-13.30  

13.30-14:00  Networking Session and Break 

 Health and Wellbeing 

Allison Gaines 14.00-14.15 

Jo Herschan 14.15-14.30 

Gina Charnley 14.30-14.45 

14.45-15.00 Break 

15.00-16.00 Keynote Speaker: Professor Sir Robert Watson 

Poster session 16.00-17.00 

ONLINE SOCIAL 
Quiz 

17.30 -18.30 

https://ucl.zoom.us/j/94019640790
https://ucl.zoom.us/j/93375466236
https://ucl.zoom.us/j/95840955218
https://ucl.zoom.us/j/94379490580
https://ucl.zoom.us/j/93382358369
https://ucl.zoom.us/j/92631440610
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PROGRAMME 

Day 2: Thursday 9th September   

 Ecosystem Restoration/Regeneration Past Life and Environments 

Amanda Cooper Maria Zicos 9.00-9.15 

Caitlin Lewis Daniel Parkes 9.15-9.30 

Hollie Folkard-Tapp Adam Smith 9.30-9.45 

9.45-10.00 Break 

 Earth and Atmosphere Human-Environment Dynamics 

Laura Warwick Zoe Withey 10.00-10.15 

Harry Frost Jarmo Kikstra 10.15-10.30 

Sam Willard Caitlin Hinson 10.30-10.45 

10.45-11.00 Break 

11.00-12.00 Keynote Speaker: Professor Veena Sahajwalla 

12.00-13.00 Lunch 

 Ecology 

Verity Miles 13.00-13.15 

Rachael Thornley 13.15-13.30 

Angela Bartlett 13.30-13.45 

Katie Powell 13.45-14.00 

14.00-14.30 Break 

14.30-15.30 Panel Discussion: Equality, Diversity and Inclusion (EDI) 

15.30-16.00 Networking Session and Break 

Workshop: Mental Health in Academia  16.00-17.00 

https://ucl.zoom.us/j/91836725674
https://ucl.zoom.us/j/94502937648
https://ucl.zoom.us/j/98321922484
https://ucl.zoom.us/j/97093319683
https://ucl.zoom.us/j/96292124543
https://ucl.zoom.us/j/92825925729
https://ucl.zoom.us/j/97255151397
https://ucl.zoom.us/j/96546725493
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PROGRAMME 

  Day 3: Friday 10th September   

 Biodiversity and Conservation Natural Hazards 

Laura Kor Rachel Hunt 9.00-9.15 

Nick Dunn Devon Francis 9.15-9.30 

Tom Weeks Hannah Croad 9.30-9.45 

Stuart Negus Wilson Chan 9.45-10.00 

10.00-10.30 Break 

10.30-11.30 Panel Discussion: Natural Networks  

11.30-12.00 Networking session 

Awards and closing remarks 12.00-12.30 

Whova: Agenda  

The programme can also be found in the agenda tab in Whova when you have access to your profile. 

Here you can look through the sessions and select which ones you want to attend by adding to your own 

agenda. The Zoom links for each session will also be found here. See Whova guidelines if you need fur-

ther information or contact a member of the committee.  

17.00-19.00 

IN-PERSON SOCIAL* 

(with free snack and alcoholic/non-alcoholic drinks) 

 

Location: The Queens Tower Rooms, Imperial College London  

*If you would like to attend and haven’t signed up already, you can do so here. 

https://ucl.zoom.us/j/99523819802
https://ucl.zoom.us/j/93279927124
https://ucl.zoom.us/j/97045438450
https://ucl.zoom.us/j/97269261357
https://www.imperial.ac.uk/food-and-drink/catering-outlets/queens-tower-rooms/
https://imperial.eu.qualtrics.com/jfe/form/SV_a5Y2yys0V8sxCqW
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INSTRUCTIONS 

Sessions: 

During the conference there are a variety of online sessions (oral presentations, posters, panel discus-

sions) for you to listen and participate in. The following basic guidance should be adhered to so each ses-

sion can run smoothly. Whova, the online platform we are using should make attending and choosing 

which session to join more accessible. 

To join the session you wish to attend, select the session and click on “View Session”.  

 

 

 

When prompted to choose how to join a session select “Join in Whova”. 

 

 

 

 

 

 

If you’re early to a session you will be told to check back soon. Click on “Proceed anyway” if you are 

speaking and need to set up beforehand, or would just like to be there early. 

 

 

 

 

 

 

 

Should you be unable enter the sessions this way for any reason, you can alternatively click on the links 

embedded in the programme schedule to join any of the talk sessions. 

Before entering a session, please make sure that your microphone and video are switched off. If you are 

presenting in the session the chair will call you to speak when it is your turn. Please unmute yourself, 

share your presentation and switch on video if you wish.  

If you would like to ask a question during the talk, please post your question in the Whova chat (at the 

side of the session), other attendees can vote up questions so check to see if your question has already 

been asked. Here you can also participate in any posted polls. Alternatively wait until the end of the ses-

sion to raise your hand using zoom. The chair will read posted questions or invite those with raised hands 

to speak.  

If you have any difficulty during the session, please do not hesitate to contact a committee member and 

they will try their best to help you with your issue.  
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INSTRUCTIONS 

Networking Sessions:  

Throughout the conference, we hope there will be lots of engagement and networking between the at-

tendees and speakers. As part of the program, we will host three 30 minute speed networking sessions 

either as part of a workshop or an event where you will be added to a call of 3 or 4 people for 10 minutes. 

You can also go to the community tab along the side and introduce yourself, suggest meet-ups, ask the 

organisers or post your own announcement or content. During breaks and lunch feel free to use the meet-

up function to set up small calls to interact and connect with others. 

 

 

Contacting the Committee:  

Leading up to the conference, the committee can be contacted at: dtpconf@protonmail.com. If your con-

cern is related to DTP rules and regulations, please contact your relevant DTP office administrator.  

Two weeks before the conference you will have been invited to join Whova. Through this you will be able 

to contact committee members during the conference. Specifically you can go to the community tab and 

select “Ask the Organizers Anything” or private message if you prefer.  

Alternatively the committee members’ names and contact details can be found on the Joint DTP Confer-

ence 2021 website by clicking here. 

https://dtp.earth/contact/
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CODE OF CONDUCT 

The DTP Joint Conference is a yearly event held for postgraduate researchers from the SCENARIO, Lon-

don, and SSCP DTPs. It is organised and run by a committee of student volunteers representing each of 

the doctoral training programmes. The conference offers a platform for students to present their research, 

and to discover the work being carried out by their peers across the broad spectrum of natural sciences 

research.  

Each year the conference adopts a unique theme, with last year’s conference exploring the “Engaging 

Sustainability”. This year, we will be focussing on Inclusivity and Connectivity. After working from home for 

so long we hope this conference will provide a platform for people to connect, interact and share their re-

search. With this new theme adopted, we would like speakers to be able to share their work after the con-

ference, as long as the presentation doesn’t contain any confidential research. We would like to provide a 

means to share and publish your presentation to a wider audience.  

This document presents the principles and code of conduct adopted by the DTP Joint Conference. The 

aim is to promote ethical integrity and an inclusive, constructive and positive approach to science within 

the broad scope of research conducted by joint DTP student researchers. The standards set out in this 

document are intended to guide all participants and speakers of the conference, on the expected and re-

quired behaviour and conduct. We encourage the reporting of any misconduct by following the guidelines 

outlined in this document. The DTP Joint Conference Committee are reachable at dtp-

conf@protonmail.com to address any unresolved issues relating to ethics and misconduct. Any such que-

ries will be treated with strict confidentiality by committee members.  

 

General Principles:  

The Joint DTP Conference is committed to establishing a fair, safe, open, respectful, and ethically correct 

environment for sharing research and ideas. We encourage all students to pursue integrity, honesty, and 

responsibility, and to treat other researchers with due courtesy, and respect. As such, we ask that you:  

• Present your research honestly and openly, demonstrating scientific rigour. Findings and interpreta-

tions should be reported accurately and objectively, along with statistical uncertainties where appli-

cable.  

• Uphold diversity and equality as essential values for an equal scientific community. Intimidation, har-

assment, bullying, discrimination, coercion, and plagiarism are considered unethical behaviours.  

• Take responsibility to act where possible to prevent misconduct, and to report cases of misconduct 

to the Joint DTP Conference committee or to your DTP administrator where appropriate.  

Any unacceptable behaviour, including but not limited to, discrimination, harassment or bullying in any 

form, disruption of presentations and inappropriate use of the conference platform, will result in immediate 

action including removal from the session, day or entire conference and a report to your DTP administra-

tor. 
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CODE OF CONDUCT 

Presentations:  

Authors are expected to demonstrate scientific rigour in their research. We understand that a full exposi-

tion of methods and analysis will not be possible in the limited time window available for each speaker, 

however we encourage you to be prepared to answer questions from attendees. Ensure that you credit 

those who have contributed to your work, making a clear distinction between the research of others, and 

research you have conducted yourself. Disclose any conflicts of interest that could compromise the trust-

worthiness of work, and clearly distinguish scientific comments from personal opinions when presenting 

and discussing research.  

 

Recording & Social Media:  

We encourage students to share their research, and the research of others’ outside of the conference, es-

pecially with a focus on making it accessible to those outside your own field of research. The Joint DTP 

Conference committee wish to promote open discussion on social media, including blogging and mi-

croblogging platforms such as Twitter. The following rules aim to clarify how to be respectful when sharing 

others’ work, presenting their research output.  

If a presenter wishes for their work to remain confidential and not shared outside of the conference, they 

should state this at the start of the presentation. We also encourage the adoption of the “no tweet” symbol 

on relevant slides to indicate that figures and results should not be shared online or with others.  

 

 

 

 

 

 

It is prohibited to take photos or record scientific materials shown in any format of presentation without the 

consent of the presenter (i.e. if a presenter states that their research is confidential, you must NOT share 

any of their results or figures without their direct and explicit consent). The presenter upholds the right to 

withdraw their consent for research to be shared at any time before and after presenting their work.  

Presentations will be recorded to be made available to researchers unable to attend the conference in its 

entirety (this may be due to pre-existing commitments, time zone differences, etc.). We ask that you do 

not share your own recordings of presentations and discussions, unless granted permission by the com-

mittee or the speaker(s) involved. Any recordings of conference attendees used in a misleading or deroga-

tory way is strictly prohibited.  

We encourage making use of the official hashtags, #JointDTPCon, when sharing snippets of the confer-

ence on social media. 
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KEY NOTE SPEAKERS 

Biography 

Professor Sir Robert Watson is one of the most influential environmental scientists worldwide, contributing 
to multiple assessments of sciences to inform international and national policies and actions. 

Watson is Professor of Environmental Sciences and the Director of Strategic Development at the Universi-
ty of East Anglia and has been the Chief Scientific Officer for Defra since 2007. Among key positions held, 
Watson was former Chair of the Intergovernmental Panel on Biodiversity Ecosystem Services (IPBES), 
Chief Scientist at the UK Department of Food, Environment, and Rural Affairs; former Chief Scientist and 
Director for Environmentally and Socially Sustainable Development at the World Bank; and Associate Di-
rector for Environment in the Office of Science and Technology Policy in the Executive Office of the Presi-
dent in the White House; and Director of the Science Division and Chief Scientist for the Office of Mission 
to Planet Earth at the National Aeronautics and Space Administration (NASA). 

Watson Chaired and co-Chaired a number of influential scientific assessments, including: Chair of the In-
tergovernmental Panel on Climate Change (IPCC); co-Chair of IPCC Working Group II; co-Chair of 
UNEP's Global Biodiversity Assessment; co-Chair of the International Assessment of Agricultural Science 
& Technology for Development; Board of Directors of the Millennium Ecosystem Assessment; and multiple 
International Scientific Assessment of Stratospheric Ozone. Most recently he co-Led the UNEP Report 
" Making Peace With Nature" launched in February 2021. 

Watson has received many national and international awards and prizes for his contributions to science, 
including the Asahi Glass Blue Planet Prize and the UN Champion of the World for Science and Innova-
tion.  

Wednesday 8th September 2021 

15:00 - 16:00 

 

Professor Sir Robert Watson  
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KEY NOTE SPEAKERS 

Biography  

Professor Veena Sahajwalla is an internationally recognised materials scientist, engineer, and inventor 

revolutionising recycling science. She is renowned for pioneering the high temperature transformation of 

waste in the production of a new generation of ‘green materials’ at the UNSW Sustainable Materials Re-

search and Technology (SMaRT) Centre, where she is Founding Director. Professor Veena is the inventor 

of polymer injection technology, known as green steel, an eco-friendly process for using recycled tyres in 

steel production. In 2018, Veena launched the world's first e-waste MICROfactorieTM and in 2019 she 

launched her plastics and Green Ceramics MICROfactoriesTM, a recycling technology breakthrough. 

Veena is the director of the ARC Industrial Transformation Research Hub for ‘microrecycling’, a leading 

national research centre that works in collaboration with industry to ensure new recycling science is trans-

lated into real world environmental and economic benefits. Professor Veena has also been appointed hub 

leader of the national NESP Sustainable Communities and Waste Hub. In 2021, Professor Veena featured 

in the ABC’s Australian Story.  

Thursday 9th September 2021 

11:00 - 12:00 

 

Professor Veena Sahajwalla  

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.smart.unsw.edu.au%2F&data=04%7C01%7Ci.h.smith%40pgr.reading.ac.uk%7Cae276606df3a42e1486b08d961d81410%7C4ffa3bc4ecfc48c09080f5e43ff90e5f%7C0%7C0%7C637648402965619780%7CUnknown%7CTWFpbGZsb3d8
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.smart.unsw.edu.au%2F&data=04%7C01%7Ci.h.smith%40pgr.reading.ac.uk%7Cae276606df3a42e1486b08d961d81410%7C4ffa3bc4ecfc48c09080f5e43ff90e5f%7C0%7C0%7C637648402965619780%7CUnknown%7CTWFpbGZsb3d8
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.smart.unsw.edu.au%2Fnews-events%2Fnews%2Fabc-australian-story-veena&data=04%7C01%7Ci.h.smith%40pgr.reading.ac.uk%7Cae276606df3a42e1486b08d961d81410%7C4ffa3bc4ecfc48c09080f5e43ff90e5f%7C0%7C
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PANEL: EDI 

Thursday 9th September 2021 

14:30 - 15:30 

Insert image  

Chair: Anson Mackay  

Anson Mackay (they/he) holds a BSc in Biological Sciences 
(Botany) from the University of Edinburgh, and a NERC-
funded PhD in upland ecology and palaeoecology from the 
University of Manchester. Anson is a professor at UCL, 
where their main research interests are on freshwater eco-
systems, and how they are impacted by climate change and 
human impact, especially over long timescales. Anson also 
works extensively on equality, diversity and inclusion (EDI) in 
academia, and is currently Faculty Vice-Dean for EDI. In 
2020, Anson won a UCL award for Diversity and Inclusion in 
Education. 

 

  

 

Panellist: Chris Jackson  

Professor Christopher Jackson is Chair in Sustainable Geo-

science at the University of Manchester. Having completed 

his BSc (1998) and PhD (2002) at the University of Manches-

ter, Chris was employed as an exploration research geologist 

in the Norsk Hydro (now Equinor) research centre, Bergen, 

Norway. He then moved to Imperial College in 2004, where 

his research focused on using traditional fieldwork techniques 

and seismic reflection data to study the tectono-stratigraphic 

analysis of sedimentary basins. Chris then returned to the 

University of Manchester in 2021, where he continues to work 

on a range of problems related to basin structure and evolu-

tion. When not studying rocks and the ways in which they de-

form, Chris gives geoscience lectures to the general public 

and in schools, having appeared on several, Earth Science-

focused, television productions and podcasts. Chris is active-

ly engaged in efforts to improve equality, diversity, and inclu-

sivity in Earth Science in particular, and Higher Education in 

general.  

Our panel will be discussing a variety of EDI related topics from assumptions about minorities in science 

to how we can change the way we act to be more inclusive and connected to the individuals around us. 

Please use this interactive session to engage and ask questions to our expert panellists. 

Introducing our panellists: 
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PANEL: EDI 

Thursday 9th September 2021 

14:30 - 15:30 

 

Panellist: Nathalie Pettorelli 

Dr Nathalie Pettorelli is a Senior Research Fellow at the Insti-

tute of Zoology, Zoological Society of London, with a main re-

search focus on global environmental change ecology. A cli-

mate change ecologist and rewilding expert, her scientific 

achievements include demonstrating how satellite data can be 

used to support vulnerability assessments of species and eco-

systems to climate change, to pioneering social media as a 

source of data for species on the move due to climate 

change. She is a senior editor for Journal of Applied Ecology 

and Philosophical Transactions of the Royal Society, a subject 

editor for Ecography, and the Editor in Chief of Remote Sens-

ing in Ecology and Conservation. She co-founded Soapbox 

Science, a global science communication initiative now running 

events in >15 countries, including Tanzania.  

  

 

Panellist: Yasmin Benoit  

Yasmin Benoit is a British model, award-winning asexual activ-

ist, writer, speaker and project consultant. At 18, she began 

modelling with the goal of diversifying the fashion industry and 

became one of the UK's most prominent Black alternative 

models. In late 2017, she publicly came out as aromantic-

asexual and quickly became an unlikely face and voice for 

those communities. Her goal is to empower the aromantic and 

asexual people, bring those identities into the mainstream, 

fight for their social and legal inclusion, and dispel misconceptions about them in an intersectional, cross-

sectional way. Yasmin created the popular #ThisIsWhatAsexualLooksLike movement to show that there is 

no asexual way to look or dress, which has been embraced by asexual people worldwide. In 2019, she 

became a board member of the Asexual Visibility and Education Network (AVEN) and in 2020, an asexu-

alities researcher at California State University and made her presenting debut with her 'Me and My Asex-

uality' BBC Sounds series. Her unconventional approach to activism has attracted the attention of interna-

tional press, including Vogue, Cosmopolitan, Glamour Magazine, British GQ, and Sky News. She has giv-

en talks and seminars at a range of companies, institutions, conferences and Pride events about asexuali-

ty and aromanticism, including Prague Pride 2020, Oslo Pride 2021, the LGBT Stem Conference, the Uni-

versity of Cambridge, King Ltd, Kings College London, Twitter HQ, and she has worked as a project con-

sultant for Stonewall and some television projects. Yasmin has recently signed with literary agency, Gleam 

Titles, acting agency International Actors London, and made her literary debut in the LGBTQ+ anthology, 

'We Can Do Better Than This.' (Penguin, June 2021) She also gave a TED Talk with the University of Ar-

kansas on asexual representation in the media. Yasmin was one of the co-founders of International Asex-

uality Day, which was held for the first time on April 6, 2021 to much success. Soon after, she was includ-

ed on the Attitude101 Influential Figures List as a "trailblazer" in "The Future: Under 25" category and 

made the Visible100 List as a Community Campaigner.In June 2021, Yasmin won an Attitude Pride Award 

for her activism, making her the first openly aromantic-asexual activist to win an LGBTQ+ award.  
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PANEL:  

NATURAL NETWORKS 

Friday 10th September 2021 

10:30 - 11:30 
Our panel will be exploring the issues around discussing climate change, increasing positivity on climate 

action and enhancing interdisciplinary collaboration for climate action as well as much more. Please use 

this interactive session to engage and ask questions to our expert panellists. 

Introducing our panellists: 

 

Chair: Jake Causley 

Jake is a passionate environmentalist, heavily engaged in the 
natural world, climate change and sustainable development. 
A Zoology Graduate and former National Trust Trainee Rang-
er, Jake has an underlying love of the natural world, and thus 
is enthusiastic about promoting the role it currently plays – 
and will play – in safeguarding the health and wellbeing of 
both the Planet and us. Jake is always looking for opportuni-
ties to engage with people, share his passions, and help cat-
alyse a transition to more sustainable thinking and behav-
iours. 

 

  

 

 

 

 

 

Panellist: Pen Cabot 

With over a decade spent living and working in Africa 
(Tanzania, Kenya, Uganda, DR Congo, Sudan, Nigeria, Gha-
na, Ivory Coast), Pen has vast experience of designing, run-
ning and managing projects both on the ground and remotely 
across the Continent. Initially with NGOs and latterly in the 
private sector, Pen has focused on climate and climate 
change, agricultural extension and soft commodity supply 
chains. Particular expertise is in business development, part-
nership formation and management and in raising capital for 
start ups and projects. 

Having been the CEO and Co-Founder of a crop commodity yield prediction company based in the Neth-
erlands and funded by private equity, Pen is accustomed to leading from the front and enjoys taking ideas 
from conception to actualisation as well as building sustainable business models that lead to growth and 
impact. She is able to take vision to strategy and implementation, believing that a great team with a com-
mon goal is capable of achieving anything. Before working in Africa, Pen worked in the UK and New Zea-
land: starting her career in human resource and management consulting, she moved into further business 
consultancy roles and finally into communications for a fair trade NGO. Her first role in Tanzania was as 
communications lead for a large locally based disability organisation followed by a consultancy with the 
International Committee of the Red Cross. 
Most recently, Pen has joined Walker Institute as Partnerships and Business Development lead, focused 
on building the financial sustainability of the Institute through partnerships, projects and commercialisation 
of products. 

Jake has been working for just over a year now as Falmouth University’s Sustainability Coordinator, 
where he has helped design their Sustainability Policy and is currently driving the institution’s sustainabil-
ity action plan from within the University and collaborating with the University of Exeter, FX Plus, and the 
Students’ Union. He works across a vast array of key sustainability themes, from operational challenges 
like procurement and waste & recycling, to crafting regular sustainability communications and engage-
ment events, and progressing the embedment of sustainability into Falmouth’s curriculum. Find out more 
about Sustainability at Falmouth University here, and Jake welcomes you to connect with him on 

LinkedIn or via email. 

https://eur01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.falmouth.ac.uk%2Fsustainability&data=04%7C01%7Chana.merchant.19%40ucl.ac.uk%7C19c01424a3164a413f2208d96ef04a37%7C1faf88fea9984c5b93c9210a11d9a5c2%7C0%7C0%7C637662800586678299%7CUnknown%7CTWF
https://eur01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.linkedin.com%2Fin%2Fjake-causley%2F&data=04%7C01%7Chana.merchant.19%40ucl.ac.uk%7C19c01424a3164a413f2208d96ef04a37%7C1faf88fea9984c5b93c9210a11d9a5c2%7C0%7C0%7C637662800586688296%7CUnknown%7
https://eur01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.linkedin.com%2Fin%2Fjake-causley%2F&data=04%7C01%7Chana.merchant.19%40ucl.ac.uk%7C19c01424a3164a413f2208d96ef04a37%7C1faf88fea9984c5b93c9210a11d9a5c2%7C0%7C0%7C637662800586688296%7CUnknown%7
https://eur01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fmailto%3AJake.Causley%40falmouth.ac.uk%2F&data=04%7C01%7Chana.merchant.19%40ucl.ac.uk%7C19c01424a3164a413f2208d96ef04a37%7C1faf88fea9984c5b93c9210a11d9a5c2%7C0%7C0%7C637662800586688296%7CUnknown
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PANEL:  

NATURAL NETWORKS 

Friday 10th September 2021 

10:30 - 11:30 

 

Panellist: Alyssa Gilbert  

Alyssa Gilbert is the Director of Policy and Translation at the 

Grantham Institute for Climate Change and the Environment. 

Alyssa connects relevant research across the university with 

policy-makers and businesses. Together with the team at 

Grantham and academics across Imperial, she delivers out-

puts for those audiences ranging from briefing papers 

through to workshops and events. She has expanded these 

outputs to include digital learning through a Massive Open 

Online Course on Clean Power, and an Art & Science exhibit, 

amongst other approaches.  

Alyssa keeps abreast of developments in climate change and 

environmental policy in the UK and internationally and shares 

this information with the Imperial community. This information 

helps us target our research efforts and impact engagements 

  

Insert image  

Panellist: Andrew Fleming 

Andrew Fleming is Head of University Partnerships at The 

Brilliant Club, a charity that works with PhD students to in-

crease the number of pupils from underrepresented back-

grounds progressing to highly-selective universities. He re-

ceived a DPhil in History from the University of Oxford in 

2014.  

In preparation for the UK's hosting of the United Nations Framework Convention on Climate Change 

(UNFCCC) meeting in Glasgow in November 2021, Alyssa is chairing the COP26 Universities Network, a 

nation-wide network of academics and professionals working to deliver impact on climate change.  

Alyssa is currently a member of the Natural Environment Research Council (NERC)’s Advisory Netowrk 

(NAN) Previously, Alyssa was a Member of NERC's Strategic Programme Advisory Committee (SPAG) 

and a Board Member of the Climate Markets Investments Association (CMIA). 

Prior to joining Imperial, Alyssa worked at the specialist energy and climate consultancy Ecofys providing 

policy design and evaluation services. She covered a range of topics including emissions trading and 

market-based mechanisms, carbon pricing developments, forestry and REDD , adaptation to climate 

change and climate finance. She has published a wide range of reports, including the World Bank State 

and Trends of Carbon Pricing report (2013,2014). Alyssa has worked on environmental and climate 

change issues across a range of countries including China, France, Spain Romania, Morocco, the UK 

and the US.  Alyssa has also worked as a researcher for the Deputy Mayor of London and as a journalist 

on Environmental Policy in Brussels.    
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WORKSHOPS 

This talk, followed by a discussion, brings together multiple elements key to mental health awareness. We 

will discuss mental health, its manifestation and impacts under isolation and burnout during stressful 

times. There are many misconceptions about psychiatric disease, what causes it, who is at risk, and how it 

manifests. Increasingly we are understanding how immense a problem this is within academia. Next, we 

will discuss mental health in isolation during the times of a global pandemic, it can be challenging to main-

tain your mental health. This part of the talk will explains how our body and mind function during this glob-

al disease outbreak and subsequent isolation, pinpoints the main areas of everyday life which are affected 

by the pandemic, and provides suggestions, tips and tricks to gain the feeling of stability and sanity. Final-

ly, yet briefly, we will discuss when does situational or occupational stress become detrimental? We define 

the core components of burnout, presents evidence based strategies to treat the symptoms, and discuss-

es how to prevent work-related stress.  

 

 

About our host: 

 

 

 

 

 

 

 

Our workshop is hosted by Dr Akhil Kallepalli, a Dragonfly Mental Health volunteer. Dragonfly Mental 

Health is a non-profit organization created to improve mental health care access and address the un-

healthy culture currently pervading academia. Their aim is to develop, deploy, and evaluate evidence-

based strategies to produce sustainable mental health culture in higher education.  

 

If you would like to learn more about what they do, show your support by donating, or seek any advice or 

help, please visit their website here to find out more. 

Mental Health in Academia 

Thursday 9th September 2021 

16:00 - 17:00 

https://dragonflymentalhealth.org/
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ABSTRACTS 

Day 1: Wednesday 8th  

Session 1  12:30-13:30 

Sustainable Solutions 

 

 

Evolution and Adaptation 

SCENARIO  

SSCP 

SSCP 

SSCP 

Ana Andries 

Neil Grant  

Victoria Hoare 

Liam Yasin  

SCENARIO 

London 

London 

SSCP 

Carys Cunningham 

Christopher Owen 

Hana Merchant 

Lily Peck 

    

Session 2  14:00-14:45 

Health and Wellbeing  

 

SSCP 

SCENARIO 

SSCP 

Allison Gaines 

Jo Herschan 

Gina Charnley 

  

———————֍——————— 

Day 2: Thursday 9th  

Session 3  9:00-9:45 

Ecosystem Restoration/Regeneration 

 

 

Past Life and Environments 

London 

SCENARIO 

SSCP 

Amanda Cooper 

Catlin Lewis 

Hollie Folkard-Tapp 

London 

London 

London 

Maria Zicos 

Daniel Parkes 

Adam Smith 

    

Session 4  10:00-10:45 

Earth and Atmosphere 

 

Human-environment Dynamics 

SSCP 

SCENARIO 

SSCP 

Laura Warwick 

Harry Frost 

Sam Willard  

SCENARIO 

SSCP 

SSCP 

Zoe Withey 

Jarmo Kikstra 

Caitlin Hinson 

    

  Session 5  13:00-14:00 

Ecology   

SSCP 

SCENARIO 

London 

SCENARIO 

Verity Miles 

Rachael Thornley 

Angela Bartlett 

Katie Powell 

  

———————֍——————— 

Day 2: Friday 10th  

Session 6 9:00-10:00 

Biodiversity and Conservation  

 

 

Natural Hazards  

London 

SSCP 

SSCP 

London 

Laura Kor 

Nick Dunn 

Tom Weeks 

Stuart Negus 

London 

SCENARIO 

SCENARIO 

SCENARIO 

Rachel Hunt  

Devon Francis 

Hannah Croad 

Wilson Chan  
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SCENARIO  Cohort 4 Ana Andries 

Affiliations  University of Surrey  

Title  
Contribution of Earth observation data to support SDG indicators: analytical framework and 

related case studies  

In 2015, member countries of the United Nations adopted the 17 Sustainable Development Goals (SDGs) 

at the Sustainable Development Summit in New York. These global goals have 169 targets and 232 indi-

cators that are based on the three pillars of sustainable development: economic, social, and environmen-

tal. Substantial challenges remain in obtaining data of the required quality, especially in developing coun-

tries, given the often limited resources available. One promising and innovative way of addressing this is-

sue of data availability is to use Earth observation (EO).  

This research aims to critically analyse and optimise the potential of applying EO approaches to data col-

lection to support SDG indicators and targets with the particular focus on those indicators covering the 

social and economic dimensions of sustainable development as these are relatively unexplored in the EO 

context.  

Firstly, it has been developed a novel analytical framework entitled Maturity Matrix Framework (MMF) 

which was further consolidated by using a wide consultation with 38 experts in sustainability and EO, thus 

obtaining the advanced MMF 2.0 framework. Both frameworks have been applied to all SDG indicators 

and the results of their applicability demonstrated that although the potential of EO‐derived data do vary 

between the SDG indicators, overall, EO can have a direct contribution to make towards populating envi-

ronmental indicators and an indirect (proxy) measure or weak contribution for socio-economic indicators.  

Furthermore, the research focused in exploring the applicability of two specific socio-economic SDG indi-

cators that have emerged from the previous analysis. The two case studies include EO satellite data ap-

proaches to measure inequality of development in Romania and to estimate overcrowded schools in rural 

areas of Nigeria. Likewise, it has been evaluated species habitat suitability and habitat assessment by us-

ing a range of different spatial and spectral resolutions, and how these results are useful for diverse are-

nas such as policy makers, land managers and ecologists. Lastly, it has been assessed the potential of 

EO data to estimate soil organic carbon based on the literature and experts’ interviews, whilst a monitor-

ing, reporting and verification (MRV) framework and a cost accuracy analysis have emerged.  

SSCP   Neil Grant 

Affiliations  Grantham Institute for Climate Change and the Environment, Imperial College London  

Title  An assessment of the UK's progress towards net zero  

The UK Government often presents the UK as ‘world-leading’ in tackling climate change, highlighting the 

ambitious climate targets that have been set for 2030 and 2050. However, the development of climate pol-

icies achieving these goals is lacking. As a result, the UK is not on track to meet our future climate targets. 

This ‘delivery gap’ makes tracking governmental progress in introducing policies to get the UK on track 

with our future climate targets an invaluable exercise. Multiple assessments exist, most notably from the 

UK’s Climate Change Committee (CCC), but these assessments are often infrequent, opaque in their 

methodology, or too in-depth to be of substantial use to time-poor decisionmakers such as MPs. This 

analysis will present the Climate Policy Dashboard, a recent tool developed to provide regular, objective, 

multi-level, and transparent assessments of governmental progress in developing climate policies. The 

Dashboard tracks policy development across seven major sectors of the UK economy and provides a 

strategic overview of progress made in an intuitive and visually appealing way, as well as an in-depth as-

sessment based on key recommendations made by the CCC. The results of the Dashboard provide a re-

ality check on the Government’s aspirations to present themselves as a world-leader in the field of climate 

action. They can motivate greater climate action from decisionmakers in the run-up to COP26, and can 

help members of the public, journalists, and MPs alike to understand and scrutinise governmental pro-

gress in tackling climate change. To view the Dashboard, see https://www.policyconnect.org.uk/

sustainability/climate-policy-dashboard.  



21 

 

SSCP  Cohort 6 Liam Yasin  

Affiliations  Imperial College London  

Title  Improving lifetime and performance of fuel cells by modelling oxygen transport  

Solid Oxide Fuel Cells (SOFCs) are devices which can generate power at both small and big scales with-

out carbon emissions. They rely on the diffusion of oxygen to generate electricity and heat from hydrogen 

and air. Understanding the mechanisms governing diffusion in these devices is important for improving 

their performance and durability. The tracer diffusivity, D*, is a commonly used material property to quanti-

fy diffusion and can be measured by Isotopic Exchange Depth Profiling (IEDP). This method has, so far, 

primarily been used to characterise single materials; however, SOFCs are multilayer devices with solid-

solid interface that may also affect transport. 

A finite-difference model for diffusion in a system containing multiple layers with interfaces has been de-

veloped. It numerically solves Fick’s second law of diffusion with various boundary conditions. This model 

can be used to fit experimental diffusion data, yielding a new way of quantifying interfacial resistance. A 

new interfacial resistance parameter, which quantifies the resistance to diffusion across an interface, has 

been defined.  

The validity of the developed method has been experimentally demonstrated in a sample consisting of a 

layer of lanthanum strontium cobalt ferrite (LSCF) on a gadolinium-doped ceria (GDC) substrate, both 

common materials in SOFCs. Initial data from tracer diffusion experiments have shown the presence of a 

significant concentration drop at the interface of the LSCF-GDC stack, which can be fitted to the numerical 

model. This approach could be used to measure the changing interface properties under various ageing 

conditions, as well as the influence of interlayers and material selection on the interfacial resistances both 

in SOFC and other diffusion systems with interfaces, such as solid state batteries. 

SCCP  Cohort 6  Victoria Hoare  

Affiliations  CEP 

Title  The utility of climate calculators as decision support tools within the land sector  

Anthropogenic greenhouse gas (GHG) emissions vary sector to sector, with Agriculture, Forestry and Oth-

er Land Uses or AFOLU responsible for just under 25% of the global annual GHG emissions. AFOLU is 

one of the largest and most complex sectors, as it is both a carbon sink, through sequestration, or source. 

New managements, technology and policy will have to be developed in order for countries to hit their ever 

more ambitious climate targets, yet the process in which policies are established often struggles to ad-

dress the significant amount of ambiguity there is when decision-making and setting national climate tar-

gets, especially in more complex sectors, such as AFOLU. Climate calculators are non-policy prescriptive 

decision support tools (DSTs) designed to explore different pathways to net zero. Whilst designed to help 

bridge the gap between a goal and policy there is little research on the effectiveness of climate calculators 

as decision support and whether they are successful in bridging this gap. By looking at the nationally de-

termined contributions submitted to the Paris Agreement (COP21), commitments within the land sector 

can be established. Through a systematic map of the literature, paired with engagement with key experts, 

the actions that were taken within the land sector can be identified and compared to the original desired 

commitments. The disparities between planned actions and actual outcomes from actions taken can help 

avoid repeated mistakes in light of the updates NDCs being released for COP26, as well as the role that 

climate calculators did or could have had in the development of national targets and policies. Discussion 

with local experts will expand the discussion on the land sector in COP21, the future of the land sector in 

light of COP26 and the robustness of current climate calculator parameters in light of conditions set by 

COP26.  
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Evolution and Adaptation 
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ABSTRACTS 
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SCENARIO Cohort 6 Carys Cunningham 

Affiliations  University of Reading, UKCEH  

Title  Investigating the relationship between Acute Oak Decline and Woodland Birds  

Acute Oak Decline is a syndrome that has been decimating areas of oak dominated woodland in the UK 

for several decades. Diseased oaks present with a range of symptoms, most notably stem bleeds, along-

side a reduced canopy. These stem bleeds are associated with a variety of enterobacteriaceae, with four 

key bacterial genera consistently found across diseased trees - Raoultella, Rahella, Brenneria, and 

Gibbsiella. The dispersal method of these bacteria associated with Acute Oak Decline is not yet fully un-

derstood, however properties of these bacteria suggest the role of a warm blooded animal vector such as 

birds. Birds such as great tits and blue tits are closely associated with oak trees, using them as nesting 

and feeding sites. Oak trees are an integral source of herbivores for both tit species, which utilise caterpil-

lars as their primary food source for their nestlings during breeding season. This talk will delve into the 

methodology used to investigate the transmission of these bacteria between oak trees, and to examine 

what impact living and breeding in diseased woodlands have on the fitness of these birds.  

London NERC DTP Cohort 4 Christopher Owen 

Affiliations  University College London & Institute of Zoology, ZSL London Zoo  

Title  
Phylogenetic dating points to global spread of a wildlife pathogen over a century before 
disease detection  

Globalization is a key contributor to the spread of infectious diseases which can often only be reconstruct-

ed by the phylogenetic analysis of genomic data. Time calibration of pathogen phylogenetic trees stands 

as a major pillar of phylodynamic methodologies, which in recent years have yielded vital insights on host-

pathogen associations at different evolutionary scales. In this study, I characterised the historical origins 

and translocations of Ranavirus, amphibian pathogens of conservation concern, with a particular focus on 

characterising introductions of the FV3 lineage into the UK. To do so, I employed a phylodynamic ap-

proach using a dataset of 58 FV3-like ranavirus whole-genome sequences sampled globally to recon-

struct their patterns of genetic diversity through time. I uncovered extensive human-mediated transloca-

tions of ranaviruses between North America and the UK dating back as early as the 19th century, preced-

ing the first detection of amphibian ranaviral disease in the UK by nearly two centuries. Furthermore, pop-

ulation structure analysis by genetic marker clustering revealed haplotype signatures shared by viruses 

causing outbreaks in frog-farming facilities on different continents, suggesting an intercontinentally trade-

linked network of viruses. This work exemplifies the risk animal trade poses in disease emergence of wild-

life pathogens, both since the onset of globalization and in current times, which could only be revealed by 

genomic data in addition to standard epidemiological approaches.  
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SSCP Cohort 5 Lily Peck  

Affiliations   

Title  
Wake up and smell the coffee: Fifty years of emergence and divergence of Fusarium cof-
fee wilt disease  

Background: Nearly 50% of crop yields are lost to pests and disease, with plants and pathogens locked in 

an amplified co-evolutionary process of disease outbreaks. Coffee wilt disease, caused by Fusarium 

xylarioides, decimated coffee production in west and central Africa following its initial outbreak in the 

1920s. After successful management, it later re-emerged and by the 2000s comprised two separate epi-

demics on arabica coffee in Ethiopia and robusta coffee in east and central Africa.  

Results: Here, we use genome sequencing of six historical culture collection strains spanning 52 years to 

identify the evolutionary processes behind these repeated outbreaks. We show that the robusta coffee 

population arose from the initial outbreak, whilst the arabica coffee population is different and an evolu-

tionary “sister” group to the other strains. A screen for putative effector genes involved in infection shows 

that the populations have diverged mainly by traditional evolutionary vertical processes. However, 15 pu-

tative effector genes show evidence of horizontal acquisition, being highly similar to genes from F. ox-

ysporum, a closely related and devastating plant pathogen infecting over 120 different crop species. 

These findings support a working hypothesis that the arabica and robusta populations partly acquired dis-

tinct effector genes via horizontal transfer from F. oxysporum, which shares coffee as a host and lives on 

other plants intercropped with coffee.  

Conclusion: Our results show how historical genomics can help reveal mechanisms that allow fungal path-

ogens to keep pace with our efforts to resist them. Our list of putative effector genes identifies possible 

future targets for fungal control. In turn, knowledge of horizontal transfer mechanisms and possible donor 

taxa might help to design future farming strategies that minimize the risk of transfer of effector genes be-

tween closely-related Fusarium species.  

London NERC DTP Cohort 6 Hana Merchant 

Affiliations  
Department of Biological Sciences, Royal Holloway University of London, London, UK 
School of Biological and Chemical Sciences, Queen Mary University of London, London, 
UK  

Title  Is there a signal in mammalian basal metabolic rate associated with a fossorial lifestyle?  

Basal metabolic rate (BMR) – the rate of energy use needed to perform basic, life-sustaining functions – is 

a universal measure of metabolic rate allowing for comparisons of energy expenditure between species. 

Many animals inhabit a vast array of challenging environments, an example being living in confined spac-

es where oxygen levels are likely to be low. Previously it has been shown that species can exhibit both 

geno- and phenotypic adaptations in metabolic rate to exploit such unique niches. Living for extended pe-

riods of time within an enclosed space – in a burrow, den or crevice – will likely require certain physiologi-

cal and morphological adaptations, and thus influence the biology of the species that occupy them. In this 

study we are taking a global look at the mammalian kingdom to understand the relationship between BMR 

and burrow use (fossoriality) in mammals. In particular, we aimed to determine if there was a trait within 

BMR associated with fossoriality, versus species which live above ground. We used pre-existing data for 

mammalian BMR and body mass, and 24-life history traits, controlling for any phylogenetic trends through 

a phylogenetic mixed model (PMM). The preliminary results for this study suggest there are no significant 

differences in BMR between species that are terrestrial, fossorial or entirely subterranean. Additionally, 

flying mammals show no significant difference in their BMR to the other respective groups, and aquatic 

mammals had a significantly higher BMR compared to all other mammals. This suggests aquatic mam-

mals are the only group to have a uniquely high metabolic demand associated with their lifestyle, likely a 

result of their size and need to maintain their body temperature in cold waters. Furthermore, these results 

infer that there is no basal metabolic trace associated with fossoriality, and thus subterranean species are 

not paying a basal metabolic cost as a result of this lifestyle.  
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SCCP Cohort 7 Allison Gaines 

Affiliations  
Imperial College London Department of Epidemiology and Biostatistics, The George Insti-

tute for Global Health  

Title  Product-specific planetary health indicators for Australian packaged foods and beverages  

Life-cycle analyses are the gold standard for defining the planetary health impact of foods. Lifecycle anal-

yses are, however, resource intensive to do and available for only a tiny proportion of the hundreds of 

thousands of products on supermarket shelves in the EU. The very large number of available foods is 

made from a much smaller set of ingredients. These ingredients typically account for much of the environ-

mental impact of the final food product. Lifecycle analyses are available for many of this smaller set of in-

gredients and an alternative approach to individual product lifecycle analyses may be to generate environ-

mental impact estimates based upon ingredient composition.  

A novel linear programming method has been developed to estimate ingredient proportions. Using GHGe 

data for about 1000 ingredients this has enabled GHGe estimates for about 25,000 Australian foods with 

additional adjustments for characteristics such as level of processing and country of origin.  

The method requires validation and refinement, but initial findings indicate the potential to provide low cost 

product-specific GHGe data for hundreds of thousands of products. Expansion to include other dimen-

sions of the environmental impact of foods such as packaging, land degradation and water use has com-

menced. This grant proposal could include a component of novel scientific investigation to develop this 

method for EU food products. It could potentially be expanded beyond fresh and packaged food products 

to also include restaurant foods. 

SCENARIO Cohort 6 Jo Herschan 

Affiliations  BGS  

Title  Improving the water quality of small drinking-water supplies: using data to take action  

Around half of the world’s population live in rural areas and are supplied by ‘small drinking-water supplies’. 

People living in rural areas are more likely to spend more time collecting water, have a lower quality of 

water and are less likely to use treated water than those in urban areas. In response to setting Sustaina-

ble Development Goal (SDG) Target 6.1, the focus on collecting monitoring data to better understand, 

verify, and in turn improve the water quality of these small drinking-water supplies increased. Although 

ongoing work regarding data collection is still required it is becoming increasingly noted that ‘even where 

data is collected, it is not necessarily being used to improve decision-making’ [1].  

The World Health Organization (WHO) have become increasingly aware of and concerned with the lack of 

action being taken even though data are being collected. Findings of this research are feeding into a 

chapter in the latest WHO Guideline document for small drinking-water supplies, entitled ‘Using Infor-

mation’. 

Qualitative data collected from semi-structured interviews with stakeholders in two case study countries 

(England & Wales and Rwanda) have been collected to highlight factors which facilitate or hinder the use 

of data.  

This presentation will highlight some of the key themes which have been identified from these two case 
studies including discussions around: 

- The quality and usability of the data - ensuring the data represents reality, 

- The importance of communication and collaboration between and within institutions, 

- Transparency of data and open sources of data, 

- Resources – human, financial, technology and technical expertise, 

- Regulatory environment and enforcement of action, 

- Stakeholder responsibilities. 

[1] WaterAid. From data to decisions: How to promote evidence-based decision making through external investments in country-

led monitoring processes. 2019. Available online: https://washmatters.wateraid.org/sites/g/files/jkxoof256/files/from-data-to-

decisions.pdf (accessed 14 February 2020). 
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SCCP Cohort 6 Gina Charnley 

Affiliations  

School of Public Health, Imperial College London, Norfolk Place, London, W2 1PG; MRC 

Centre for Global Infectious Disease Analysis, School of Public Health, Imperial College 

London, London, W2 1PG, UK  

Title  Relationships between drought and epidemic cholera in Africa  

Temperature and precipitation are known to affect Vibrio cholerae outbreaks. However, the impact of 

drought on outbreaks has been largely understudied, especially in comparison to other hazards including 

floods. Several links between droughts and cholera outbreaks have been described and it is hypothesised 

that limited contaminated drinking water sources and increased risky drinking water behaviours are likely 

mechanisms for transmission. Cholera is also considered a disease of inequity and droughts may exacer-

bate vulnerabilities, heightening pathogen exposure. Here, we fit generalised linear models to publicly 

available cholera data and nineteen environmental and socioeconomic covariates, to understand the im-

plications of droughts for cholera outbreak occurrence at a continental scale across Africa. We used the 

model to project cholera outbreaks until 2070 under three scenarios of global change, reflecting varying 

trajectories of CO2 emissions and socio-economic development. Temporal and spatial confounders were 

assessed, and leave-one-out cross validation was used to assess model performance. The best-fit model 

included drought as a significant risk factor for cholera outbreaks, alongside higher population, tempera-

ture and poverty and lower freshwater withdrawal per capita. The “worst-case” scenario (Representative 

Concentration Pathway (RCP)8.5, drought extrapolation and poor attainment of Sustainable Development 

Goal (SDG)1 and 6) saw a slight increase in cholera outbreaks to 2070, whereas the “best-

case” (RCP4.5, drought baseline and attainment of SDG1 and 6) and intermediate scenarios saw cholera 

decreases. Despite an effect of drought and water scarcity in explaining recent cholera outbreaks here, 

socioeconomic covariates had a larger impact and future projections highlighted the potential for sustaina-

ble development gains to offset drought-related impacts on cholera risk. This novel work sheds new light 

on the potential infectious disease risks of drought. These results highlight the importance of lifting people 

out of poverty and strong climate change mitigation to improve health and reduce mortality.  
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SCENARIO Cohort 6 Caitlin Lewis 

Affiliations  University of Reading, British Geological Survey, Forest Research  

Title  Snapshots in time of soils during the forest restoration process  

Following timber shortages in the early part of the 20th century, vast areas of the UK’s native broadleaf 

forests were replaced with faster growing, non-native coniferous plantations. Whilst providing a valuable 

source of timber, these plantations are frequently associated with potentially negative impacts on surface 

water and groundwater quality due to high levels of nitrogen accumulation in their soils.  

As the world faces both a biodiversity crisis and a climate crisis, the restoration of broadleaf forest on 

these plantation sites is needed to enhance native biodiversity and forest resilience to climate change, but 

little is known about the potential negative consequences of this conversion on nitrate leaching fluxes. Alt-

hough established mature broadleaved forests are usually associated with enhanced water quality, a con-

version of coniferous woodland typically stimulates breakdown of organic matter, leading to a release of 

nitrogen which cannot be retained up by the nascent broadleaved forest.  

Here, we present the initial findings from a chronosequence study running from summer 2021-2022 at 

Thetford Forest, East Anglia. During this study we are measuring throughfall chemistry, soil nitrate leach-

ing fluxes, soil C/N ratios and microbial nitrogen transformation processes, in a series of 30 stands which 

are at different stages in the conversion process. We go on to discuss how we will use this research in 

future to model the long-term impact of forest conversions on groundwater nitrate concentrations to fully 

understand the legacy of coniferous plantations on water quality after forest restoration.  

London NERC DTP Cohort 5 Amanda Cooper 

Affiliations  Royal Holloway University of London, Royal Botanic Gardens Kew  

Title  
What is the Story in the Understorey: Does Boreal Forest Trees Diversity Affect Diversity 
Below the Canopy?  

Boreal forest plant diversity is predominantly found in the understorey. Understorey plants provide vital 

ecosystem services, including resources for animals (such as berries), water regulation, and carbon stor-

age. Trees control understorey plant communities by regulating light availability, intercepting precipitation, 

and controlling nutrient availability. We hypothesize that increased tree diversity will positively effect un-

derstorey plant diversity as this will drive variability in understorey habitat. To test the impact of tree spe-

cies diversity on the understorey, a survey of understorey plants, including edible berry species, was con-

ducted in the Satakunta Boreal Forest Diversity Experiment during the summers of 2019 & 2020. Sa-

takunta, located in southwest Finland, consists of twenty-year-old forest plots that range in tree species 

richness from single species to plots with up to five tree species: Scots pine (Pinus sylvestris), Norway 

spruce (Picea abies), silver birch (Betula pendula), black alder (Alnus glutinosa), and Siberian larch (Larix 

sibirica). Preliminary analysis showed that tree species richness had no effect on understorey plant spe-

cies richness. However, increased proportion of Norway spruce and Siberian larch in plots had a negative 

effect on understorey plant species richness whereas increased proportion of silver birch had a positive 

effect. Cover of three berries species, raspberry (Rubus idaeus), bilberry (Vaccinium myrtillus), and cow-

berry (Vaccinium vitis-idaea), was not affected by tree species richness, but bilberry cover was higher 

when pine was present in the overstorey. This study demonstrates that tree species identity, rather than 

tree species richness, had stronger effects on understorey species richness and edible berry cover. This 

may be due to variation in the canopy structure between tree species, causing differences in light and pre-

cipitation available to the understorey. Further work will explore variation in tree canopy structure and tree 

density as controlling mechanisms for understorey plant diversity.  
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SCCP Cohort 7 Hollie Folkard-Tapp 

Affiliations  Imperial College London  

Title  Optimising the Recovery of Degraded Tropical Rainforests  

Tropical forests comprise 40% of the planet’s terrestrial carbon sink (Malhi, 2010; Ciais et al., 2014) but 

can act as both a sink and a source of CO2. Human activity such as logging impacts this natural carbon 

flux controlled by growth and decomposition (Riutta et al., 2018). Up to 70% of the world’s remaining for-

ests have been affected by selective logging, yet these degraded forests are under-studied compared to 

old-growth forests. Previous research also focuses primarily on live aboveground biomass. This study 

aims to quantify the carbon flux and biomass recovery rate of logged forests in Borneo, including above-

ground and belowground biomass, comprising live wood, deadwood, and soil. Initial results show that the 

live biomass recovery is affected by the former logging regime, with areas that have been shielded from 

logging displaying greater increases in aboveground biomass between 2011 and 2019. Models show opti-

mum biomass increase to occur in forests with an initial biomass of around 320 t/ha, over the course of a 

decade. Subsequent analysis of tree mortality and deadwood stocks will confirm whether this optimum 

value also holds for minimising C loss, or is restricted to maximising C sequestration. If applied to forest 

management, these findings could inform sustainable logging limits and REDD+ accreditation schemes.  
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London NERC DTP Cohort 4 Mario Zicos 

Affiliations  Queen Mary University of London, Natural History Museum  

Title  
Exploring the genetics of the extinct Darwin’s ground sloth (Mylodon darwinii) population 
from Cueva del Milodón 

Sloths (Xenarthra, Folivora) were one of the dominant mammalian groups in Southern and Central Ameri-

ca until the early Holocene. Folivora used to have a large range of body sizes, locomotion and ecology, 

while extant sloths are morphologically and ecologically similar. Research into the molecular evolution and 

biology of sloths, previously limited to extant species, has started to leverage information contained in the 

large recent fossil record of this group through ancient DNA methods. 

Cueva del Milodón (Ultima Esperanza, Chile) is renowned for its exceptionally preserved faunal record. 

Remains of Darwin’s ground sloth (Mylodon darwinii) are found there from the end of the last Ice Age to 

their extinction in the early Holocene.  

Here I present novel findings from genomic data from multiple M. darwinii individuals, exploring genetic 

diversity in this site. Using ancient DNA methods, twelve new mitochondrial genomes and two nuclear ge-

nomes were recovered from bone, skin and coprolites from Cueva del Milodón in British and Swiss muse-

um collections. 

The mitochondrial diversity was low, yet higher than that found in another megaherbivore population, 

sampled near its extinction: Holocene woolly mammoths (Mammuthus primigenius) from Wrangel Island. 

Nuclear diversity in the two higher coverage genomes will reveal whether low diversity is also found in the 

nuclear genome.  

These findings, combined with direct radiocarbon dates, will be used to reconstruct the demographic his-

tory of the species, and to test models for their extinction, hoping to better understand why these sloths 

became extinct, while extant sloths persisted.  

London NERC DTP Cohort 6 Daniel Parkes 

Affiliations  Royal Holloway (1st), UCL (2nd)  

Title  Investigating the cause and structure of abrupt climate change events during MIS 11c  

Throughout the last 2.6 million years the earth’s climate has oscillated between cold and warm phases, 

known as glacial-interglacial cycles, as a result of orbital forcing. To better understand climatic responses, 

it is necessary to look at interglacial periods with similar orbital parameters to today. Of these, Marine Ox-

ygen Isotope Stage (MIS) 11 (~424,000 years ago) is of growing importance as; 1) an orbital analogue to 

the present day; and 2) a time of significant Greenland Ice Sheet (GIS) loss. Freshwater influx as a result 

of GIS melt is thought to induce climatic instability in the northern hemisphere by disrupting ocean circula-

tion, which normally brings warm water to the higher latitudes. This is hypothesised to be the cause of a 

cooling event known as “The Non-Arboreal Pollen Phase” in MIS 11c, which is recorded in sediments 

across Europe, though the mechanism of this event is not well understood. Presently, there are a number 

of cores that indicate reduction in sea surface temperature in the early stages of MIS 11c, seemingly con-

current with this event, though no deep-water connection has yet been found. This PhD project aims to 

investigate this further by (1) producing high-resolution temperature and aridity records for palaeolake ba-

sin(s) that record the event (2) investigating this event in multiple marine sites across the North Atlantic (3) 

establishing the driving factors responsible for this event.  
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London NERC DTP Cohort 7 Adam Smith 

Affiliations  Birkbeck, UCL  

Title  
Never mind the trunk stream, here’s the tributaries! Incorporating entire stream networks 
into river profile analysis  

The shape of river profiles reflects local tectonic processes and climate conditions. The stream power 

model, a family of equations based on river properties, is widely used by geologists and geomorphologists 

to learn about landscape development and the underlying conditions that shape it. One particularly im-

portant metric derived from the stream power laws is channel steepness index (ksn ), a proxy for uplift 

rate. Owing to the development of different solutions to the stream power laws, multiple approaches can 

be used to calculate ksn, however, each approach can produce different values. This is problematic. How 

can we compare values across studies that have used different approaches, how do we know which val-

ues are truly representative, and which approach is best? 

We have evaluated several key approaches, assessing accuracy and bias with aid of an artificial river pro-

file. Each approach is used to calculate ksn from the same artificial dataset, where the values of ksn are 

already known. A river profile is then reconstructed using the calculated ksn values, and the residuals be-

tween the reconstructed profile and the true profile are determined, offering some quantification of bias. 

Two of the best performing approaches were then tested on a real dataset from the Sierra Nevada, Cali-

fornia. This mountain range has an interesting and debated uplift history, owing to it's unusual structure. It 

was found that an approach based on a linear inversion of river network data provides the most accurate 

results with high spatial resolution. Applying this approach to the southern Sierra Nevada two separate 

processes of uplift that operated in different parts of the study area are identified, improving on the resolu-

tion of previous geomorphic studies and the other approach in this study. Choice of methodology is there-

fore crucial to ensure we leverage as many signals from a dataset as possible. 
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SCCP Cohort 5 Laura Warwick  

Affiliations  Imperial College London  

Title  Developing a spectrometer for measurements of far-infrared emissivity  

The emissivity of a surface is a measure of the amount of radiation that surface emits at a given tempera-

ture. Knowledge of the emissivity of the Earth’s surface is vitally important for the prediction of future cli-

mate. The emissivity of a surface is dependent on wavelength, material type, surface properties (such as 

roughness) and temperature, making it difficult to model. This means physical measurements are required 

to characterise surface emissivity. The emissivity of important surface types, including ocean, ice, and de-

sert, are well known in the mid-infrared (wavelengths 8 to 15 microns) however only 2 measurements 

have been made of emissivity in the far-infrared (wavelengths longer than 15 microns), even though the 

far-infrared makes up around 50% of the outgoing radiation from Earth. Previously, it had been thought 

that far-infrared emissivity did not have a large impact on the global climate, as surface radiation from this 

portion of the spectrum was mostly absorbed by atmospheric water vapour. However recent modelling 

studies have indicated that this is not the case and including realistic far-infrared emissivity values can 

reduced observed biases in global climate models. It is therefore important to have accurate measure-

ments of far-infrared emissivity for a variety of surface types. To address this lack of measurements, we 

are developing a spectrometer that will make in-situ measurements of emissivity in the far-infrared.  

SCENARIO Cohort 5 Harry Frost 

Affiliations  University of Surrey  

Title  Microplastic Fibres: Generation, Transport and Interactions with Metals  

The laundering of synthetic textiles has been highlighted as a diffuse source of microplastic (< 5 mm 

length) fibre pollution. Up to 6,000,000 synthetic fibres can be shed from an average wash, and are trans-

ported to wastewater treatment plants via wastewater systems. Up to 99.9% of fibres are retained in the 

sewage sludge, which is often applied to agricultural land, providing a pathway for microplastic fibres to 

enter soils. During wastewater treatment, fibres are exposed to elevated concentrations of potentially toxic 

metals, which may sorb (attach) to the fibre surfaces and be transported to agricultural soils. 

Our research aims to investigate the mechanisms influencing the adsorption of these elements to micro-

plastic fibres. Polyester fabric was milled to produce microplastic fibres. Fibres were shaken with metal 

solutions to calculate the concentration of metal sorbed onto the fibres. Fibre-metal interaction time was 

varied from 5-360 minutes to investigate the kinetics of the sorption of mercury, cadmium, and lead. After 

shaking, suspensions were filtered, and metal concentrations were determined by ICP-MS. 

Sorption was highest for mercury, followed by lead and then cadmium. For mercury and lead, initial sorp-

tion was very rapid, followed by a plateau after approximately 3 hours. Mercury sorption reached 16 µg/g 

at equilibrium. Fabric rinsing revealed significant leaching of antimony, probably due to the use of antimo-

ny trioxide as a catalyst in polyester production. These findings suggest polyester has the capacity to rap-

idly adsorb toxic metals such as mercury and lead in wastewater, which may alter metal bioavailability to 

soil organisms. Pristine fabrics may also act as a diffuse source of antimony. Further work aims to con-

struct isotherms describing the adsorption of these metals to polyester fibres over a range of pH values, 

and to use microcosm studies to investigate the bioavailability of polyester-bound mercury to earthworms. 
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SCCP  Sam Willard 

Affiliations  Imperial College London, Forestry Commission  

Title  Organic carbon storage along a nitrogen deposition gradient  

Soil plays a major role in the cycling of water and nutrients, thereby impacting plant productivity and the 

turnover of soil organic matter (SOM), which represents a larger carbon pool than the atmosphere and 

vegetation combined. Long term storage of SOM is largely controlled by the soil microbial community and 

can influence plant productivity. SOM stocks are characterized by the accessibility of organic compounds 

to microbes. Quantifying the turnover of POM to MAOM and its chemical stability is extremely informative 

for predicting the residence time of soil C and understanding its regulators. Because of its fertilization 

property for microbes and plants, known quantities of deposited N could be used to predict POM build-up 

and turnover rates. Efforts to distinguish the effects of N addition on microbial decomposition in field stud-

ies have only added more uncertainty. SOM levels have been shown to lessen upon N fertilization at 

some sites while other studies found slowed microbial respiration and accumulation of SOM upon addition 

of inorganic N, indicating less SOM turnover. Measuring POM and MAOM levels as a function of N availa-

bility could be informative for quantifying SOM stability and longevity. Given the scope of global N deposi-

tion and the presence of accurate georeferenced datasets, exploring the dynamics through which it im-

pacts SOM storage could be extremely consequential for C modelling and land management. Through my 

research, I am exploring the storage of SOM and soil microbial dynamics along a N deposition gradient in 

the UK.  
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SSCP Cohort 7 Jarmo Kikstra 

Affiliations  Imperial College London, International Institute for Applied Systems Analysis (IIASA)  

Title  Quantifying energy needs for modelling multidimensional poverty  

Humanity is facing a double challenge, and energy plays a role in both. On the one hand, large popula-

tions in many parts of the world observe elevated levels of multidimensional poverty and inequality. Allevi-

ating poverty in many situations requires a growth in energy provision. On the other hand, meeting climate 

targets means reducing emissions fast, with the energy supply transitions being more less challenging 

under pathways that reduce energy consumption. Climate mitigation pathways have generally only fo-

cused on the latter question, and generally do not include sufficient representation of inequality. Our re-

search uses energy to link multidimensional poverty and climate. We assess gaps and needs using the 

Decent Living Standards framework.  

Decent living deprivations are estimated for 193 countries in 2015, using several heuristics including linear 

regression, cross-sectional correlation, or averaging depending on the nature of data gaps. Using a simu-

lation model, Multi-Regional Input-Output tables, and Life Cycle Analysis literature we calculate the ener-

gy requirements for operating and constructing material prerequisites of a decent life, separate from luxu-

ry services.  

On a global scale, energy for eradicating poverty does not pose a threat for mitigating climate change, but 

energy redistribution across the world and strong final energy growth in many poor countries are required. 

These estimates arguably represent one interpretation, or component, of ‘equitable access to sustainable 

development’, a foundational principle of climate justice. It provides a method for considering the missing 

link between planetary boundaries and human development. While providing support to earlier findings 

that climate mitigation is not fundamentally incompatible with eradicating poverty, these insights should be 

combined with future research on decarbonization pathways which offer more insight on the implications 

for transitions that are compliant with the Paris Agreement. 

SCENARIO Cohort 6 Zoe Withey 

Affiliations  University of Reading 

Title  
Down the Drain: Characterization of communal sink drain communities of a university cam-

pus  

Microorganisms are widely distributed throughout the built environment and even those found in con-

cealed environments such as sink P-traps can have an impact on our health. To date, most studies on 

sink bacterial communities focused on those present in hospitals with no to little information regarding 

sinks in residential or communal settings. Here, we conducted a characterization using 16S rRNA se-

quencing of the bacterial communities of communal restroom sinks located on a university campus to in-

vestigate the diversity, prevalence, and abundances of the bacteria that reside in this understudied envi-

ronment. The study found that community composition and structure were highly variable across individu-

al sinks, and there were marginal differences between buildings and the two different parts of sink exam-

ined. Proteobacteria were the most abundant phylum in the sink communities, and the families Burkhold-

eriaceae, Moraxellaceae, and Sphingomonadaceae were found to be ubiquitous across all sinks. Notably, 

human skin was identified as a primary contributor to the below-strainer sink bacterial community. These 

data provide novel insight into the sink bacterial communities' constituents and serve as the foundation for 

subsequent studies that might explore community stability and resilience of in situ sinks.  
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SSCP Cohort 6 Caitlin Hinson  

Affiliations  NERC, Thames21  

Title  When participation matters. Stakeholder engagement in natural capital decision making  

Participation - the involvement of stakeholders in decision making, planning, and development of environ-

mental planning projects - is generally considered as a requirement for success. However, focused under-

standing of specific benefits, successful methods, and outcomes is overlooked. In the case of river catch-

ments, where the pervasive policy of integrated water management has dominated planning, participation 

revolves around the themes of power, agency, and responsibility. But when do we know we have done it 

right? Included the right kinds of people, asked the right questions, and understood why we are doing it all 

in the first place. This research takes the concept of natural capital, the system of environmental re-

sources that supports society, and applies it to participation in river catchment management. By evaluat-

ing the contribution of natural capital in environmental decision making, we can determine when participa-

tion matters.  
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SSCP Cohort 7 Verity Miles 

Affiliations  ZSL  

Title  Counting badgers: it’s not all black and white  

Badgers (Meles meles) are one of the UK’s most charismatic animals and yet, most people rarely see 

them. So, how do we know how many badgers there are in the UK? And why does this information mat-

ter? This research aims to test a novel approach to counting animals, using remote cameras and the theo-

ry of particle collision. The model is applied to badgers, which are implicated in the transmission of Tuber-

culosis (TB) and where data on population size is vital to controlling the spread of the disease. Over 200 

cameras have been placed in random locations across four sites in Cornwall to capture images of badg-

ers as they move around their environment. In addition, 81 badgers have been given unique markings on 

their fur during the vaccination procedure, which will function as an alternative method of estimating popu-

lation size. Data analysis will compare two methods of estimating animal density and use this information 

to answer key questions about the control of TB.  

SCENARIO  Rachel Thornley 

Affiliations  University of Reading, Centre For Ecology and Hydrology  

Title  Spectral variance in grasslands as a proxy for taxonomic and phenological diversity  

The Spectral Variation Hypothesis (SVH) proposes that the variance in spectral reflectance within a given 

area can be used as a proxy for either plant species or community diversity. The hypothesis has been 

tested at varying scales, from those of land cover types using broad-band satellite data products down to 

the leaf-level with close-range imaging spectrometers. However, the relationship between spectral infor-

mation and species diversity when examined over time and space has been shown to be inconsistent. In-

ter-annual studies with similar sampling dates in temperate systems suggest this inconsistency is not 

merely a product of ‘time of year’ but may be due to a complex relationship between reflectance and sea-

sonally dynamic leaf and canopy traits. We collected repeat taxonomic and phenological inventories of 

grassland plant communities, alongside high resolution hyperspectral reflectance data of canopies in or-

der to test the SVH theory over a growing season. Although at some sampling dates there was a good 

positive correlation between spectral variance and species / phenological variance, this relationship was 

not consistent over the growing season. Across the data set, we found that spectral variance was most 

affected by the number of species in the sward displaying leaves at mature growth stage. A significant in-

teraction term of mature material and species diversity was also found, with the most parsimonious model 

explaining 43% of the intra-annual change. These results indicate that the dominant canopy phenology 

stage is a confounding variable when examining the spectral variance -species diversity relationship. We 

emphasise the challenges that exist in tracking species or phenology-based metrics in grasslands using 

spectral variance but encourage further research that contextualises spectral variance data within season-

al plant development alongside other canopy structural and leaf traits.  
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London NERC DTP Cohort 5 Angela Bartlett 

Affiliations  KCL, UCL  

Title  Non-random characteristics of alien plant species across invasion stages in Australia  

Human-mediated transport of species to non-native locations forms the initial stage of the invasion path-

way. Factors relating to the introduction stage and non-random selection of plants to introduce constitute 

important drivers for species’ movement through invasion stages. However, trait-based biosecurity profil-

ing of known successful invaders bypasses assessment of the introduction stage. Here, we use a compre-

hensive list of known alien plant species introduced to Australia to compare species-traits and factors re-

lating to species introductions across invasion stages. Human-mediated introductions of plant species 

have resulted in at least 34,122 alien plant introductions to Australia, 4,483 of these have moved through 

the invasion pathway to naturalise, and a further 580 are invasive. We show that patterns of non-random 

selection of plant species to introduce are evident in later stages of invasion, and that residence time was 

the most important controlling factor for invasion stage, and in some cases may be able to predict the like-

lihood of introduced species naturalising and becoming invasive. The number of introduction pathways 

was identified as the second most important predictor of invasion stage, with introduction pathway num-

bers increasing through invasion stages. Observed increases in naturalised and invasive species num-

bers increasing with numbers of species introduced from a particular region, is indicative of colonisation 

pressure driving invasion success.  

SCENARIO Cohort 6 Katie Powell 

Affiliations  UKCEH, University of Reading  

Title  Delivering the Local Nature Recovery Strategies 

Local Nature Recovery Strategies (LNRS) will be introduced from April 2022 by the UK Government as a 
way of spatially planning habitat conservation and restoration on local scales in England. In my placement 
with the UK Parliamentary Office for Science and Technology, I researched how this policy is laid out in 
the Environment Bill, the ecological network theory and restoration science underlying it, and the opportu-
nities and challenges surrounding the future implementation of LNRS. LNRSs themselves will be stake-
holder-informed habitat maps, laying out locally important habitats and sites for nature alongside priorities 
for future habitat restoration. Defra intend that implementation of priorities laid out in these maps deliver a 
range of policies and strategies laid out by the Government, such as the England Woodland and Peat 
Strategies. From discussions with stakeholders during my placement, it was clear that LNRSs may have 
the potential to tie together policy areas to deliver a multifunctional landscape for the benefit of nature and 
people. However, huge challenges lie ahead for LNRS delivery, such as the need for working across spa-
tial and administrative boundaries, major funding requirements which are not set in stone, and a lack of 
foresight around monitoring and adaptive management of strategies.  
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London NERC DTP Cohort 6 Laura Kor 

Affiliations  King's College London, RBG Kew, UCL  

Title  The uses and stories of London’s plants: inspiring conservation action in an increasingly 

Increasing urbanisation means that more people than ever will primarily experience nature within metro-

politan environments. Meanwhile, despite their importance to life on earth, plants are ignored and under-

valued in many societies and conservation initiatives globally. In the face of this double challenge, this 

presentation will focus on London – a city described as the world’s largest urban forest – to discuss how 

highlighting useful plant species could help to ignite and encourage plant awareness and conservation 

interest amongst urban populations. 

We assessed plant records in London to identify the range of known useful plant species across the capi-

tal. We found that 950 species (over 50%) have one or more reported uses globally – from food and fuel, 

to spiritual and aesthetic values. We reviewed ethnobotanical studies in the capital, which highlight the 

continued medicinal use of plants amongst London’s diverse communities. 

This presentation will summarise the methodologies used, and results gained, showcasing plant stories 

and uses for some of the most commonly occurring species.  This is placed in the broader context of the 

importance of plants and green spaces in urban environments and current issues of inequitable access 

and opportunities in conservation and ecology. We discuss how focusing on the biocultural values of ur-

ban plants could provide a route for nature organisations to reach broader audiences and harness grow-

ing environmental awareness into conservation engagement, support, and action. 

SCCP Cohort 5 Nick Dunn 

Affiliations  ZSL  

Title  Detection of Silvertip sharks using eDNA  

Detecting species from environmental DNA (eDNA) is a rapidly developing technique that has the poten-

tial to revolutionise biodiversity monitoring. The ability to detect rare species that are often absent in tradi-

tional monitoring methods is one of the greatest advantages of using eDNA and is especially valuable for 

the monitoring of highly-mobile, elusive species, such as elasmobranchs (sharks, rays and skates). The 

ability to detect relative abundance of species using eDNA is still highly disputed and few studies have 

investigated this for elasmobranch species. In this study, water samples taken from around remote coral 

reef atolls in the Indian Ocean were investigated for the concentration of eDNA derived from silvertip 

sharks (Carcharhinus albimarginatus). Hotspots of eDNA were identified and these were compared and 

validated using acoustic telemetry data from an extensive array of receivers around the atolls and boast-

ing nearly 200 tagged individuals. Results from this will help determine the sensitivity and reliability of 

eDNA to detect sharks from water samples which will aid future biodiversity monitoring and conservation 

efforts.  



45 

 

London NERC DTP Cohort 6 Stuart Negus 

Affiliations  Queen Mary, University of London  

Title  Connecting regional scale foraging habitats of immature to adult sea turtles with drones  

To best protect threatened wildlife, their habitat needs at different life-history stages must be elucidated. 

Here, we used unmanned aerial systems (UAS) to explore the determinants of threatened immature 

(juvenile, subadult) and mature loggerhead sea turtle (Caretta caretta) distributions at a regional scale. 

We evaluated UAS-derived data (including turtle location, straight carapace length [SCL] and habitat type) 

and combined these with environmental records (including bathymetry). Surveys were conducted in the 

non-breeding season (September-October, 2019-2020) along 534 km of cumulative coastline across 

western Greece. Overall, 520 individuals were detected, with subadults being the most abundant group 

(50-65 cm SCL; 41% of all turtles). Turtles were generally detected at low densities along most coastlines, 

but 41% of turtles were in high density distributions (>20 turtles/km) in two distinct areas of <3 km coast-

line (within the Argostoli Gulf and Amvrakikos Gulf). High turtle densities were characterised by shallow 

(<5 m bathymetry), vegetated substrate and dominated by immature turtles (juveniles [<50 cm SCL] and 

subadults), representing 73% of all turtles inside the aggregations. In low density areas, subadults and 

adults (>65 cm SCL) were prevalent (representing 73% of all turtles outside of aggregations), particularly 

in waters of >10 m bathymetry. This large-scale survey suggests that sea turtles undergo an ontogenetic 

shift in habitat use from juvenile to subadult and adult life stages. Furthermore, it demonstrates that con-

servation efforts which target high density groupings fail to capture the habitat needs of all life stages in 

our study region, particularly for subadult and adult turtles. As 78% of all turtles were observed within 5 m 

bathymetry, we recommend the introduction of policies that regulate the intensity of recreational and fish-

eries use in the nearshore zone across the entire region to protect all life-stages.  

SCCP  Cohort 6 Tom Weeks 

Affiliations  Imperial College London  

Title  
Reduced functional redundancy of local avian communities leaves ecosystem functions 

vulnerable to further species losses  

Land-use change is a key driver of avian species losses worldwide and can result in distinct changes to 

the structure and function of local communities. However, only modest declines in functional trait diversity 

have been identified along disturbance gradients. It is likely that this resistance is due to the removal of 

functionally redundant species which have limited impact on ecosystem function, but may leave the func-

tion of these communities vulnerable to further species losses. In this study of 1435 avian communities, 

we support the findings of only modest declines of functional diversity in response to land-use changes, 

but we also observe a significant drop off in functional redundancy. Next, we identify that this decline in 

functional redundancy reduces the ability of communities to resist further declines in functional diversity 

through species loss simulations. Together, these results indicate that the productivity of avian communi-

ties may remain high in human-modified habitats but the functionality of these assemblages is vulnerable 

to further species losses.  
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SCENARIO Cohort 6 Devon Francis 

Affiliations  University of Reading  

Title  What Happens if the Information Used in Predicting the Weather is Biased?  

To predict the weather, we rely on many satellite observations. Satellites allow us to take more observa-

tions of the Earth, which means much more of the Earth, especially areas that are difficult to access, can 

be observed more regularly.  

However, satellites contain large non-random errors, known as biases, which need to be corrected before 

they can be used in weather prediction. Biases can also occur in the dynamical models which relate the 

observation measurements to the atmospheric variables we are interested in, such as temperature, wind 

speed and humidity. To correct the observation biases to the true atmosphere (and not to the biased mod-

els) we use unbiased observations to anchor the system to the truth. As we increase the number of satel-

lite observations available for use in numerical weather prediction, the proportion of unbiased to biased 

observations decreases. In my research, we look at how we can use the unbiased observations most ef-

fectively to reduce the effect of model bias on the observation bias correction.  

In this study we look at the importance of the location of the unbiased observations in their ability to re-

duce the effect of model bias in the observation bias correction. We derive analytical expressions to show 

the sensitivity of the observation bias correction to the unbiased observations. We find that the ability of 

the unbiased observations to correct the model bias is dependent on the information shared between the 

biased and the unbiased observations via the background error correlations. We show that it is necessary 

for the unbiased observations to observe the regions of significant model bias, in order to reduce the ef-

fect of model bias on the estimate of the observation bias.  

London NERC DTP Cohort 5 Rachel Hunt 

Affiliations  UCL  

Title  
Tsunami Early Warnings and Responses in New Zealand: Communication and Public Edu-
cation  

Individuals and communities are known to respond in different ways to official tsunami warnings and natu-

ral tsunami warning signs. This interdisciplinary research seeks to understand how official warnings are 

decided upon and communicated and the ways in which warnings can be tailored through education 

measures to improve tsunami awareness and preparedness. Online social research methods were used 

to investigate tsunami early warnings and responses in New Zealand. 

Documents and archives were studied to examine the nature and content of official tsunami information 

and the methods currently used to communicate these warnings, these resources were provided by the 

interview participants. Semi-structured interviews were conducted with tsunami researchers, warning spe-

cialists, and emergency managers to gain an understanding of the opinions held on the effectiveness of 

official warnings and public education. Participants were recruited from research institutes, national agen-

cies, and regional groups in New Zealand, Australia, the Pacific Islands, the UK, and the USA. 

Preliminary content and thematic analyses show numerous recurring themes emerging from the qualita-

tive data. The identified themes concern the responsibilities of the various research institutes, national 

agencies, and regional groups involved in monitoring, disseminating, and responding to official tsunami 

early warnings. These warnings are communicated on a national scale, whilst the responses vary be-

tween regions, similarly national education campaigns are used in conjunction with regional awareness 

and preparedness measures. Differences in the management of distally and locally generated tsunami 

events are also apparent, with the capability to communicate official warnings for distal events but a reli-

ance on educating the public to observe natural warning signs for local events. 

This research aims to improve the understanding of tsunami responses to official warnings and natural 

warning signs, as well as to strengthen the design of education materials for preparedness methods, con-

tributing to the development of tsunami resilient communities in New Zealand.  
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SCENARIO Cohort 7 Hannah Croad 

Affiliations  University of Reading  

Title  Structure and Mechanisms of Summer-time Arctic Cyclones  

The rapid decline of Arctic sea ice extent is allowing human activity (e.g. shipping) to expand into the sum-

mer-time Arctic, where it will be exposed to the risks of Arctic weather. Arctic cyclones are synoptic-scale 

low pressure systems in the Arctic, and they produce some of the most impactful Arctic weather in sum-

mer, associated with strong winds and atmospheric forcings that have large impacts on the sea ice. 

Hence, there is a demand for accurate forecasts. However, Arctic cyclones are ~1-2 days less predictable 

than mid-latitude cyclones in current numerical weather prediction models. Improvements in forecasts of 

summer-time Arctic cyclones can be achieved through a better understanding of their structural evolution 

and mechanisms, since our current knowledge is based on a limited number of case studies. In this work, 

the 2020 Arctic summer season is analysed and used to illustrate the wide variety of cyclone structures in 

the Arctic. Cyclones can be classified as low-level dominant (warm core) or upper-level dominant (cold 

core). Furthermore, some cyclones develop as part of a baroclinic wave at maximum intensity (like typical 

mid-latitude cyclones), whilst others develop as separate anomalies far from a jet stream (with tropopause 

polar vortices), looking quite different from mid-latitude cyclones. This initial classification will motivate the 

formulation of conceptual models for Arctic cyclones. Examination of Arctic cyclone case studies high-

lights these structures, and also the role of frictional and diabatic processes (surface drag, surface heat 

SCENARIO Cohort 6 Wilson Chan  

Affiliations  University of Reading  

Title  Current and future risk of unprecedented UK droughts  

Hydrological droughts, extended periods of below-normal river flow or groundwater levels threaten water 

resources availability. The UK has experienced recurring periods of hydrological droughts in the past and 

their frequency and severity are predicted to increase under future warming. Quantifying current and fu-

ture chance of extreme droughts are challenging given the short observational record.  

Here, we apply the UNSEEN (Unprecedented Simulation of Extreme Events using ENsembles) method to 

estimate current and future risk of unprecedented droughts and identify the meteorological conditions as-

sociated with their occurrence. The EC-Earth large ensemble, consisting of 2000 years each of present 

day, 2°C and 3°C conditions, is used to estimate current and future risk of low rainfall and to drive the 

GR6J hydrological model at 100 UK catchments to estimate risk of droughts.  

Averaged across the UK, we find a 13% and 4% chance in summer and winter respectively with rainfall 

lower than the observed seasonal minimum in present day climate. Under future warming, the risk in-

creases significantly in summer (average 38% at 3°C) but slightly decreases in winter due to projections 

of wetter winters. Simulated river flow show that mean annual minimum flow is projected to reduce across 

the UK under future warming. There is a low chance (~1%) of unprecedented droughts exceeding the 

worst observed drought in present day climate (notably difficult to exceed the 1975-76 drought) but the 

risk increases with future warming. Despite low current risk, it remains possible for worse droughts to de-

velop across the UK in present day climate with the worst drought in the large ensemble being significant-

ly longer with greater deficit and higher intensity compared to the worst observed drought. These results 

can improve risk estimates of extreme droughts and further research will focus on the occurrence of differ-

ent drought types (e.g. heatwave-driven droughts and multi-year droughts).  
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London NERC DTP Cohort 6 Aaron Halpern 

Affiliations  UCL  

Title  The origin of the genetic code and the translational system  

The intertwined history of life and the environment is perhaps most closely linked at life’s origin. A particu-

larly fundamental part of this transition from geochemistry to biochemistry is the emergence of the genetic 

code. The steps required to move from a natural chemical network to an information-based system capa-

ble of heredity and self-improvement are not yet clearly known. Patterns observed in the assignment of 

the genetic code point toward inherent stereochemical interactions between amino acids and nucleotides 

as the basis from which genetic information evolved. However, information is useless without a system to 

read it. In modern life, this system is the highly sophisticated translational machinery. Using a range of 

techniques sometimes referred to as molecular palaeontology, the most ancient structures and functions 

of the translational system can be identified. The chemical activation of amino acids using ATP and the 

transfer of this intermediate onto the universal CCA motif of tRNA before polymerization is the ubiquitous 

conserved core of protein synthesis. Using molecular dynamics simulations, the interactions of these mini-

mal key components can be predicted, and the results of these predictions can then be tested in the lab, 

providing a window back to the chemical networks which initially drove amino acid polymerization. Fur-

thermore, by extending the structure of the CCA motif into a small RNA hairpin, the presence of additional 

nearby nucleotides may be enough to demonstrate the stereochemical selectivity from which information 

arises. Together, these hypotheses aim to link the origin of information and the chemistry which enables it 

in a single, testable system.  

London NERC DTP  Adam Cotterill  

Affiliations  University College London  

Title  
Application of Satellite-Based Remote Sensing to Monitor Thermal Emissions at Manam 
Volcano, Papua New Guinea  

Volcanoes pose a range of hazards to those living in close proximity. However, most volcanoes are not 

adequately monitored but satellite-based remote sensing techniques can be used when ground-based 

monitoring is not possible. Manam is a frequently active and inhabited volcanic island in Papua New Guin-

ea which currently is not extensively monitored. This research aims to use satellite-based remote sensing 

to identify patterns in thermal emissions and to understand the processes driving activity at Manam. 

A multi-year timeseries of thermal emissions at Manam has been produced for the period November 2015 

– March 2021, a period marked by increased eruptive activity including 9 eruptions generating ≥10 km ash 

columns. Two methods were used to quantify Manam’s thermal emissions: a) Surface temperatures were 

derived from the short-wave infrared Sentinel 2 MSI imagery using the Dual-Band Method, b) Volcanic 

Radiative Power (VRP) was calculated using the MODVOLC algorithm from thermal infrared imagery. 

Large explosive eruptions at Manam are generally generated from the South Crater and surface tempera-

ture measurements show that south crater tends to be hotter than the North Crater by an average of 13°

C. Additionally, the hottest measured average daily Pixel Integrated Temperature of 499°C coincides with 

observations of magma at very shallow depths at South Crater. A key finding is that the 9 large eruptions 

were all preceded by thermal anomaly clusters containing at least one VRP measurement of ≥100Mw. 

While not all ≥100Mw VRP measurements were followed by large eruptions, this threshold potentially rep-

resents a precursor for future large eruptions at Manam. 

This research demonstrates the potential for using satellite measured thermal emissions to not only moni-

tor but to forecast Manam’s eruptions and raises questions regarding the processes causing the differing 

eruptive styles at Manam’s two craters. This work forms part of a wider study incorporating seismicity and 

gas emissions.  
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London NERC DTP Cohort 4 Alex McGoran  

Affiliations  RHUL, NHM, Fishmongers Company  

Title  Microplastic ingestion by deep-sea fishes  

Microplastics are an increasingly studied pollutant found in marine and freshwater environments as well 

as in terrestrial systems and in the air. Evidence has shown that microplastics are abundant even in re-

mote regions, such as the Antarctic. As yet, there is limited evidence for microplastic pollution around the 

remote islands of the South Atlantic: Tristan da Cunha and St Helena. The present study addresses this 

knowledge gap and investigates the abundance of microplastics in the digestive tract of mesopelagic fish-

es from the region. A comparison is made between fishes with different feeding strategies.  

London NERC DTP  Andrew Bond 

Affiliations  Royal Holloway University of London  

Title  
A HIGH-RESOLUTION STUDY OF LATE TRIASSIC MARINE REDOX CHANGE AND EX-
TINCTION, LARNE BASIN, NORTHERN IRELAND  

The uppermost Triassic and lowermost Jurassic [~201 Ma] witnessed one of the largest extinction events 

of the Phanerozoic, the end-Triassic mass extinction event (ETME). The ETME is strongly endorsed as 

being the result of provincial volcanism in the form of the Central Atlantic Magmatic Province (CAMP). 

CAMP activity has been linked to terrestrial wildfires and marine acidification, with strong evidence of ma-

rine anoxia and photic zone euxinia being revealed in recent years. It is for this reason that global marine 

anoxia has been cited as a key driving factor behind marine pulses of extinction during the ETME. Howev-

er, there are very few high-resolution redox studies across the ETME interval, and few which directly cor-

relate marine redox to marine biodiversity. To further understand Upper Triassic marine anoxia and its 

connection to marine biodiversity, major, minor and trace elemental concentrations have been measured 

from 63 intervals of an expanded Upper Triassic core section. The data will be discussed in terms of local 

progression of marine anoxia and the relationship between marine redox change and extinction.  

SCCP Cohort 7 Benjamin Bowers  

Affiliations  DTP, Materials, Ludmilla Steier  

Title  
Formation of a La2CuO4 catalyst for eCO2RR and the effect of lattice changes on selectiv-
ity  

eCO2RR (electrochemical CO2 reduction reaction) is the conversion of CO2 to valuable products and 

fuels in an electrochemical cell at low temperatures. Using electrical energy from renewables, CO2 can be 

converted to fuels at low grid demand and combusted at high demand, enabling CO2 to become an ener-

gy storage molecule. Research has centered around tuning the surface of copper catalysts to increase the 

selectivity towards an in-demand single product (such as ethanol or ethylene). Here the performance of 

La2CuO4 (LCO) catalyst is reported and the stability of the catalyst under reductive potentials in different 

conditions is tested. Sol-gel formed LCO nanoparticles were deposited onto electrodes and tested over a 

range of aqueous basic electrolyte. Across potentials (-0.7V to -1.3V), it has been shown that the mainte-

nance of the lattice is important for the selectivity of CO2RR over the competitive HER (hydrogen evolu-

tion reaction) through a combination of XPS and product distribution analysis. The degradation of the lat-

tice leads to significantly reduced currents which are unable to perform the more energy intensive 

CO2RR. Rather than forming a LCO-Cu interface as stated in previous literature, this study suggests the 

surface copper preferentially goes to dissolution in electrolyte leaving behind a HER selective, low current 

La2Cu(1-x)O4 backbone.  
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London NERC DTP Cohort 6 Clara Matthews Torres  

Affiliations  Birkbeck University of London, The Natural History Museum of London  

Title  
Understanding the role of crustal processes and volcanic degassing in local chalcophile 
element behaviour at Popocatépetl volcano, Mexico.  

Matthews Torres, C. (BBK/NHM); Jennings, E. (BBK) ; Petrone, C M. (NHM); Downes, H. (BBK); Jenner, 

F E. (OU) 

Chalcophile elements are a suite of ‘sulfur loving’ elements, many of which are highly sought after such as 

copper and gold. These elements become concentrated in shallow magma bodies and form sulfide-rich 

porphyry ore deposits, however the distribution of these chalcophile rich deposits is sporadic across glob-

al continental arcs. The manner and extent to which chalcophile element behaviour is affected by mag-

matic processes, such as sulfide-saturation, magma mixing, as well as volcanic degassing remains un-

clear. This study is concerned with understanding the underlying mechanisms which drive chalcophile ele-

ment behaviour in continental arc regions, through the study of pyroxene hosted melt inclusions. 

Popocatépetl is an active continental arc stratovolcano well known for its explosive behaviour and degas-

sing of large quantities of sulfur. It is also a barren system, making it an interesting location to study the 

impact of various magmatic processes on local chalcophile element pathways, leading to this lack of min-

eralisation. 

A selection of lavas and pumices spanning ~40 ka of eruptive activity, have been studied using a combi-

nation of petrographic and analytical techniques, including the use of an electron microprobe and mass 

spectrometer to obtain major, minor and trace element data within select melt inclusions and their host 

pyroxenes. Data will be used to model and trace magmatic evolution and assess the impact of several 

parameters including pressure, temperature, and the timing of sulfide-saturation on the fate of chalcophile 

elements within the continental arc region, and the implications this might have for other barren systems 

globally.  

London NERC DTP Cohort 6 Chloe Metcalfe  

Affiliations  UCL, KCL  

Title  The Effectiveness of Terrestrial Protected Areas  

We are facing an extinction crisis fuelled by anthropogenic pressures and climate change where protected 

areas can be a useful tool to help to slow or even reverse these detrimental effects on biodiversity and 

prevent land use change. It is important to track the successes of protected areas through continuous 

monitoring and comparative studies, so that we are best prepared for the future of conservation. What 

makes a protected area resilient to anthropogenic and climate change pressures is the focus of my thesis. 

In particular, I aim to determine how protected areas can be future proofed for the conservation of mam-

mals. Mammals are an important taxa to consider in this context as they are sensitive to habitat fragmen-

tation through land use and climate change. I aim to test the effects of protected area characteristics such 

as their size, connectivity, border complexity, and IUCN management and governance categories on 

mammal species richness and abundance. So far, my analyses have shown that there is a significant in-

crease in mammal abundance at sites located further within protected areas, especially, those sites fur-

thest from the boarder that are surrounded by a larger percentage of natural habitat. Species abundance 

was also found to be higher at lower elevation sites with high natural habitat surrounding them. In future 

chapters I aim to explore how climate change will influence the suitability of current protected areas for 

mammals, and whether increasing their connectedness could make them more resilient. I will also focus 

on anthropogenic pressures within and surrounding protected areas, and how they affect mammal biodi-

versity. The outcome of my project aims to determine what makes a protected area effective at conserving 

mammals and make suggestions for the future of their conservation.  
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SCENARIO Cohort 7 Dan Shockley 

Affiliations  BGS, CEH  

Title  
Modelling the effect of size and plastic type on the potential for microplastic mobility in soil 
as a potential route into groundwater  

Unlike sewage effluent which has received a recent increase in research focus as a source of microplas-

tics into freshwater systems, the risk posed by sewage sludge applied to land as a mean of biosolid recy-

cling remains poorly understood. Likewise, the presence and source of microplastics in groundwater sys-

tems is also not understood well and the limited number of sampling studies to date show a high level of 

variation of microplastic presence in differing groundwater catchments. Sludge application to land is al-

ready regulated to mitigate the risk of pollutants such as nitrates reaching surface water and groundwater 

systems. However, the potential risk from microplastics that sludge application to land poses has not been 

investigated, particularly, where the soil type that sludge is applied to may influence the leaching of micro-

plastics into lower strata. This poster describes the experimental design of a new approach for modelling 

the potential for the most common types of microplastics found in groundwater to leach through soils of 

varying textures. Using a new soil column leaching design and experimental approach which reduces the 

risk of sample contamination and identification of false results. The poster also sets out some of the chal-

lenges surrounding assessment of microplastics in environmental samples, and how these have influ-

enced the rationale of this experimental design. 

SSCP Cohort 5 Elysia Lucas 

Affiliations  
Science and Solutions for a Changing Planet DTP, and the Department of Chemical Engi-
neering, Imperial College London, South Kensington Campus, London SW7 2AZ, UK  

Title  
Optimising diets to reach absolute planetary environmental sustainability through consum-
ers  

The environmental impacts of food are currently at unsustainable levels. Consumers undoubtedly play a 

central role in reducing the impacts of the food system to more sustainable levels via dietary changes and 

food waste reduction. Mathematical optimisation is one approach to identifying less environmentally im-

pactful dietary patterns. A limited number of studies, however, have assessed whether impact reductions 

offered by optimised diets are enough to remain within planetary boundaries (i.e. attain ‘absolute’ environ-

mental sustainability). 

This work investigates the potential for consumer actions (i.e. dietary change and reduction in food waste 

at consumer stage) to reduce environmental impacts of UK food consumption to levels within its shares of 

an environmental impact ‘budget’ that helps to ensure we stay within the ‘safe operating space’ of the 

planet – as defined by the ‘Planetary Boundaries’ (PBs) framework. Linear programming was employed to 

determine nutritionally adequate and socio-culturally acceptable diets that minimise the transgression of 

PB shares, cost or deviation from the UK baseline dietary pattern. 

Results suggest dietary changes and food waste reduction hold great potential to significantly reduce 

transgressions of PB shares allocated to UK food consumption. However, the promise of consumer ac-

tions to reduce environmental impacts of UK food consumption below all PB shares depends on the im-

pact ‘budget’ allocation principle adopted. Supply-side measures (e.g. agricultural practice improvements) 

are, therefore, likely to also be required to mitigate residual PB transgressions – particularly for critical cli-

mate change and biodiversity loss PBs. Additionally, optimal diet compositions that minimise PB trans-

gressions were found to be not as cheap as the minimum cost optimal diet solution, indicating that the 

most environmentally sustainable diets are not incentivised by the relative costs of food items in the UK.  

This work (a) demonstrates the value in embedding ‘absolute’ environmental sustainability in diet optimi-

sation and (b) underlines improvements needed to ensure environmentally sustainable diets are in the 

best interest of consumers across economic and health dimensions as well.  
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London NERC DTP Cohort 7 Emily Watt 

Affiliations  NHM, UCL  

Title  The shape of things: shape-based identification of small mammal postcranial fossils  

Small mammals are ubiquitous in the fossil record, yet they are often overlooked in favour of larger mam-

malian fossils. Historically, research has only focussed on taxonomic identification of craniodental remains 

as there are no frameworks within which to analyse small mammalian fossil postcrania. However, small 

mammals can be vitally important for reconstructing palaeoenvironmental conditions as, in life, they often 

live within specific ecological niches.  

In this research, visual descriptions were made of a reference sample of small mammalian postcrania 

across four elements commonly preserved in the fossil record (astragalus, calcaneus, femur and humer-

us). This was applied to a sample of Lateglacial and Early Holocene (ca.12kya BP) small mammalian fos-

sil material from Gully Cave, Somerset to investigate the potential for taxonomic identification.  

Taxonomic identification was possible for 275 of 421 postcranial fossils, including 160 identifications to 

species level. This is an identification rate of 62% of all fossil material, irrespective of level of element 

preservation, which is comparable to the identification rate of the craniodental material (65%) at the site. 

The rate of taxonomic identification of a more heavily fragmentary postcranial sample was significantly 

higher than the rate of craniodental identification (60% : 27.7%). A particular success is the identification 

of shrews in one of the samples, as these had not previously been identified in the corresponding cranio-

dental sample. The environmental reconstruction of the postcranial fossil sample largely reflected that 

from the craniodental fossils. 

This research contributes a significant new method for analysing small mammalian postcranial fossils to 

suggest taxonomic identification and infer palaeoenvironmental conditions. This can both support and of-

fer complementary information to the traditional craniodental fossil analyses. This research establishes 

the role of small mammalian postcranial fossils as effective archives of taxonomic and palaeoenvironmen-

tal information and provides a foundation for future research in this field.  

London NERC DTP Cohort 7 Emma Deeks  

Affiliations  Queens College London, Kings College London  

Title  Treacherous trichechus territory: Predicting manatee strongholds in Brazil  

Understanding the relationship between environmental change and species persistence is a major issue 

of interest in ecology. Mangrove, coral and seagrass ecosystems in Northern Brazil support an immense 

amount of biodiversity and act as carbon sinks through sequestration. Due to climate change and degra-

dation from anthropogenic activities, these habitats are in decline both regionally and globally. This puts 

the organisms they support at risk of extinction. The Antillean manatee (Trichechus manatus), which is 

listed on the Brazil IUCN Red List as ‘Vulnerable’ but ‘Critically Endangered’ on the Brazil IUCN Red List, 

use these ecosystems as pathways for feeding, mating and nursing their young. Globally, Antillean mana-

tee populations are under increasing pressure from habitat degradation and climate change, which are of 

particular concern due to their slow life history. The death of nearly several hundred manatees in the be-

ginning of 2021 along their Florida stronghold, has led to increased urgency to understand the quality of 

these species habitats and the threats that challenge their survival. Due to population declines, they are 

now a conservation priority species in Brazil. Currently, very little is known about manatee habitat use and 

the quality of resources along the Brazilian coast, especially seagrass habitats. Through the use of remote 

sensing approaches (satellite and drone imagery) and publicly available datasets, we characterised the 

North Brazilian ecological seascape at the regional scale. This provided a comprehensive map, useful for 

habitat assessment and evaluation of the spatial coverage of key manatee habitats. These maps can be 

used to determine the long-term persistence of manatees across a gradient of habitat degradation and 

future climate change scenarios through parametrising ecological niche models (MaxEnt).  
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London NERC DTP Cohort 6 Eve Tripoliti  

Affiliations  UCL Earth Sciences  

Title  Thermal expansion and magnetostriction in fayalite, Fe2SiO4  

Olivine is a ferromagnesian silicate mineral that shows a complete compositional variation between pure 

forsterite (Mg2SiO4) and pure fayalite (Fe2SiO4). It is thought to be one of the most important and abun-

dant minerals in the Earth’s upper mantle and can also be found in meteorites and interstellar dust. Unlike 

forsterite, the iron end-member has a complex magnetic structure that does not allow for accurate inter-

pretations of its thermodynamic properties. Above room temperature, the expansion coefficients of all 

crystallographic axes of Fe2SiO4 have roughly a linear temperature dependence. However, below 80 K 

its thermal expansion depends solely on its magnetic properties. For the first time, the axial and volumet-

ric thermal expansion as well as the effects of the antiferromagnetic phase transitions on the cell parame-

ters of a synthetic fayalite have been determined by neutron powder diffraction. The sample was synthe-

sised using a new buffering reaction at UCL and measurements were taken at the HRPD, at ISIS labora-

tory, in two different environments; using the cold stage (CCR) between 10 and 340 K, and, the hot stage 

furnace between 298 and 1453 K, close to the melting point of Fe2SiO4. Two magnetic transitions have 

been identified at 23 and 65 K allowing to measure the anisotropy of the thermal expansion over the full 

temperature range.  

London NERC DTP Cohort 6 Guy Mercer  

Affiliations  Royal Holloway University London, Queen Mary University London  

Title  
Assessing the Risk of Insecticide Formulations to Wild Bees: Are Co-Formulants “Inert” or 
Threat Amplifiers?  

Flupyradifurone (FPF) is a novel insecticide licenced in over 30 countries worldwide for use on bee attrac-

tive crops. The overemphasis of regulatory testing on worker mortality in one surrogate species, the hon-

ey bee, repeatedly results in the approval of agrochemicals that pose a risk to wild eusocial bee species. 

Consequently, the additional testing undertaken by the academic community is crucial to adequately ap-

praise the risk these agrochemicals pose. For this reason, it must itself be appropriate.  

Currently, there is a paucity of research surrounding the risk that FPF may pose to bumblebee species at 

field-realistic concentrations, especially its fitness effects at the colony level: a recent literature search 

found only one study characterising the effects of FPF on bumblebee species. The same literature search 

highlighted another issue: the majority of existing studies selected pure FPF as a treatment, instead of its 

most widespread commercial formulation, Sivanto, which is actually released into the environment. This 

highlights an assumption by the academic community that the commercial formulation (Sivanto), which 

contains many untested co-formulants, and the pure active ingredient (FPF) exhibit similar effects, which 

may be incorrect. 

To address this we intend to perform a comparative study between Sivanto and technical grade FPF on 

the bumblebee, B. terrestris, to determine if the risk posed by the two differs. The project will utilise a com-

bination of B. terrestris based models, including queenright colonies and microcolonies, to elucidate any 

potential differences in fitness effects between Sivanto and pure FPF. For both parts of the project the 

dosage regime will be based on existing field residue studies and exposure will occur via both nectar and 

pollen, which will enable close modelling of real world exposure. Overall the project will determine if co-

formulants can amplify the threat insecticides pose to an important generalist pollinator.  
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London NERC DTP Cohort 6 Hannah Wood  

Affiliations  Kings College London, Institute of Zoology ZSL  

Title  Trends in the use of remote sensing to study seabird ecology: A Systematic Map.  

Remote sensing tools, including Earth observation satellites, manned and unmanned aircraft, allow re-

searchers to collect information about seabirds and their environment without requiring an in-situ observ-

er. Effective implementation of this technology into ecological studies bypasses traditional financial and 

logistical constraints, however many of these techniques are under-utilised or limited to a small number of 

focus species, environmental variables and locations. Using systematic mapping methodology, this review 

investigates and summarises how remote sensing tools have been used to study seabird ecology. Using a 

Boolean search string in Google Scholar, Scopus and Web of Science, published, peer-revied journal arti-

cles were filtered and meta-data was extracted about study focuses and methods. Preliminary results indi-

cate that although the use of remote sensing to study seabirds has become more prevalent over time, 

studies are disproportionately centred on a small range of the least vulnerable seabird families, with 

patchy global coverage. Despite advances in the scope and availability of satellite data (the most fre-

quently used remotely sensed information) research has primarily incorporated only two main environ-

mental variables (sea surface temperature and chlorophyll concentration) and there is a lack of systematic 

or consistent reporting of the source, format or scale of satellite data being used. We suggest a standard-

ised format for researchers to systematically report their use of remote sensing tools to aid transparency 

and reproducibility in the field. Seabirds have been undergoing a dramatic global decline since the 1970s 

but despite the research opportunities which remote sensing tools have created, few studies discuss or 

include clear applications for their findings into conservation policy. Without the translation of this new in-

formation into clear protection and management guidelines, the benefits of these developing technologies 

do not extend to the species studied with them.  

SCENARIO Cohort 7 Harriet Turner 

Affiliations  University of Reading  

Title  The influence of spacecraft latitudinal offset on the accuracy of corotation forecasts  

Knowledge of the ambient solar wind is important for accurate space-weather forecasting. A simple-but-

effective method of forecasting near-Earth solar-wind speed is “corotation”, wherein solar-wind structure is 

assumed to be fixed in the reference frame rotating with the Sun. Under this approximation, observations 

at a source spacecraft can be rotated to a target location, such as Earth. Forecast accuracy depends up-

on the rate of solar-wind evolution, longitudinal and latitudinal separation between the source and target, 

and latitudinal structure in the solar wind itself. The time-evolution rate and latitudinal structure of the solar 

wind are both strongly influenced by the solar cycle, though in opposing ways. A latitudinal separation 

(offset) between source and target spacecraft is typically present, introducing an error to corotation fore-

casts. In this study, we use observations from the STEREO and near-Earth spacecraft to quantify the lati-

tudinal error. Aliasing between the solar cycle and STEREO orbits means that individual contributions to 

the forecast error are difficult to isolate. However, by considering an 18-month interval near the end of so-

lar minimum, we find that the latitudinal-offset contribution to corotation-forecast error cannot be directly 

detected for offsets < 6 degrees, but is increasingly important as offsets increase. This result can be used 

to improve solar-wind data assimilation, allowing representivity errors in solar-wind observations to be cor-

rectly specified. Furthermore, as the maximum latitudinal offset between L5 and Earth is approximately 5 

degrees, corotation forecasts from a future L5 spacecraft should not be greatly affected by latitudinal off-

set.  
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London NERC DTP Cohort 6 Harrison Ostridge  

Affiliations  UCL, IoZ  

Title  Non-invasive sampling to investigate local genetic adaptation in chimpanzees  

Chimpanzees are our closest living relatives and are endangered with numbers in continuous decline. 

They inhabit a diversity of habitats in sub-Saharan Africa, from deep forest to woodland savannah. These 

environmental differences provide the opportunity for genetic adaptations that affect both the genome and 

phenome. Because environmental differences do not follow subspecies boundaries, studying adaptation 

to the environment requires an analysis that is fine scale at the geographic level. Generating this type of 

dataset is extremely difficult for a species that is endangered, protected and for which only non-invasive 

sampling is possible. Here we overcome this challenge by using faecal samples from wild individuals 

across the range of the species. As part of the Pan African Programme, we captured and sequenced 800 

exomes from non-invasive samples of wild chimpanzees across all four subspecies. We show that this 

process produces a valuable genetic dataset that allows us to identify the characteristic signatures of local 

adaptation. Further, for each sampled population a wealth of information on habitat, climate and behaviour 

was also collected. As a second step in our analysis, we will combine these unprecedented genetic and 

environmental datasets to jointly identify fine-scale local adaption together with the likely associated selec-

tive factors. This will provide the first map of local adaptation in chimpanzees which, besides having obvi-

ous interest to understand the species, can inform conservation efforts by identifying populations that ex-

hibit adaptive genetic diversity and key environmental pressures that influence chimpanzee survival and 

reproduction.  

SCENARIO Cohort 7 Helen Hooker  

Affiliations  University of Reading  

Title  An evaluation of ensemble flood inundation mapping spatial skill  

An ensemble of forecast flood inundation maps has the potential to represent the uncertainty in the flood 

forecast and provides a location specific, probabilistic, likelihood of flooding. This gives valuable infor-

mation to flood forecasters, flood risk managers and insurers and will ultimately benefit people living in 

flood prone areas. The selection of spatial scale for presenting the flood maps is important as it should 

reflect the spatial uncertainty of the forecast. High resolution digital terrain models can be used to produce 

very detailed forecast inundation maps. It is an open question whether such detailed forecast flood maps 

are skilful at accurately capturing this level of spatial detail. 

We investigate a method of evaluation of the spatial spread-skill for forecast ensemble flood inundation 

maps from the Flood Foresight system. The Flood Foresight system utilises a hydrodynamic model to cre-

ate a simulation library of potential flood inundation maps. The forecast flood map is selected using Glo-

FAS output and compared to flood maps derived from Sentinel-1 Synthetic Aperture Radar (SAR) satellite 

data. The spatial spread-skill method, previously applied to convective precipitation forecasts, computes 

an agreement scale (at grid level) between each unique pair of ensemble flood maps and between each 

ensemble flood map with the SAR derived flood map. The resulting agreement scale maps tell us the spa-

tial predictability of the ensemble flood inundation forecast and provide an evaluation of the spatial spread

-skill performance.  
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London NERC DTP Cohort 7 Isaac Taschimowitz  

Affiliations  University College London (UCL) and Natural History Museum (NHM)  

Title  How did Earth evolve from its “magma ocean” origins?  

The Earth we inhabit today is made up of chemically differentiated layers from the deep core, through the 

mantle, to surface crust. Apart from the outer core, these layers are generally solid, and we call this solid 

Earth. However, during the early stages of formation, Earth was molten perhaps all the way down to the 

core, the so-called magma ocean Earth. As Earth cooled, this magma ocean crystallised to form the solid 

Earth. This process created the early atmosphere and potentially isolated parts of the mantle from mantle 

convection. The fundamental material properties during the magma ocean to solid Earth transition, is den-

sity. This is because as minerals form in the magma they will either sink, float or remain neutrally buoyant, 

depending on the mineral’s density relative to the surrounding magma. However, there are very few 

measurements on the density of melts under magma ocean conditions which may reach up to 135 GPa 

and as high as 5000 K.  

As Earth’s interior is inaccessible to direct study, my project will utilise an experimental and theoretical ap-

proach. The experimental work will develop a novel system for measuring the density of a melt by inte-

grating a diamond anvil cell (DAC) with x-ray computed tomography. The DAC will allow samples to be 

subjected to the pressure-temperature conditions of the Earth’s interior, while density will be obtained us-

ing x-ray tomographic imaging. To extrapolate our measured densities to higher pressures and tempera-

London NERC DTP Cohort 6 Jason Lynch  

Affiliations  
UCL: Department of Geography | UCL: Centre for Biodiversity and Environmental Re-
search (CBER) | Zoological Society London Institute of Zoology (ZSL-IoZ)  

Title  The social-ecological impact of fisheries on tropical coral reef biodiversity.  

Coral reef ecosystems are facing unprecedented natural and human-induced pressures. However, it is the 

overexploitation of fish stocks that threaten to destabilise coral reef fisheries across the Great Sea Reef in 

the South West Pacific Ocean. Despite this, fish is a primary protein source for many humans living in Fiji 

and surrounding Pacific Islands. Therefore, striking a balance between managing reef fisheries sustaina-

bly whilst feeding a growing population is critical. As such, understanding the impact of fisheries on coral 

reef biodiversity will be important for informing best practice management. In Fiji, fisheries have complex 

socio-economic and ecological dynamics. Thus, research requires a multi-pronged and holistic approach 

to quantify ecological impacts, whilst understanding associated governance perspectives. Using a combi-

nation of videography, high resolution coral reef photogrammetry against a gradient of human fishing 

pressure and then integrating additional environmental variables, this study aims to find the biggest driver 

of reef fish community health. The results at present do not yield significant findings and this can be spun 

two ways: 1) coral reefs across the GSR are relatively healthy with not enough impact from the surround-

ing human population to significantly affect reef fish health. 2) Variation in the data cannot be fully ex-

plained by the variables included in this study and therefore more must be done to refine the exiting met-

rics and to find additional metrics that are known to impact reef fish health that can add value to the mod-

els being presented in this study.  
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London NERC DTP Cohort 6 Jessica Turner 

Affiliations  Institute of Zoology, Queen Mary University of London, PTES (CASE)  

Title  
Mapping habitat suitability for hedgehogs using citizen science records in a large urban 
landscape  

Conserving biodiversity within rapidly expanding urban environments is increasingly needed. Urban land-

scapes can be important refuges for some charismatic species which can promote nature appreciation in 

increasingly urbanised human populations. However, conserving these species requires understanding of 

where they occur and habitat features they depend on, which is challenging in diverse urban environ-

ments that vary widely at fine scales. Sightings records from citizen scientists can provide valuable distri-

bution data, but present additional complications from biases in variable observer efforts and a lack of ab-

sence records. 

European hedgehog (Erinaceus europaeus) numbers are falling across the UK, but important populations 

are found in urban areas. Here, I use over 3000 hedgehog observations from citizen science datasets to 

build a multiscale habitat suitability model for the species across a large urban area, Greater London. 10 

variables relating to built infrastructure, greenspace, and a competitor/ predator species, the Eurasian 

badger (Meles meles), were investigated and habitat suitability predicted across the city, using pseudoab-

sences inferred from other mammal species records to address biases in the dataset.  

Gardens were found to be important for hedgehogs, as were parks and allotment cover, whereas water 

and woodland cover were negatively related to hedgehog presence. Hedgehog presence was favoured at 

intermediate impervious cover, but declined at high impervious cover and human densities. We also found 

a negative impact of badger presence, in agreement with findings from rural habitats.  

Our results show that citizen science data, despite underlying biases, can be useful for identifying large 

scale species-habitat relationships across a heterogenous urban landscape. The results highlight both 

private and public greenspaces as critical for urban hedgehog populations, and suggest that disturbance 

and loss of green habitats may be an important limitation for their distributions in these landscapes. 

London NERC DTP Cohort 7 Jessica Savage  

Affiliations  Royal Holloway University of London; Institute of Zoology, Zoological Society of London  

Title  The impacts of plastic pollution on filter-feeding megafauna in the central Indian Ocean  

Plastic is ubiquitous in the environment and is known to have major negative impacts on marine ecosys-

tems. Marine organisms can entangle in discarded fishing gear, ingest plastic debris, and accumulate 

leached toxic chemicals in their systems. The reef manta ray (Mobula alfredi), a large filter-feeding elas-

mobranch, is exposed to the risks of plastic pollution, due to its low trophic level and its habitat overlap 

with known areas of plastic accumulation. The central Indian Ocean is home to many reef manta ray pop-

ulations. However, there is a large data gap on plastic pollution in that region, and little is known about the 

impacts of plastic pollution on reef manta rays. 

This project will firstly use plastic dispersion models to examine the sources, pathways and sinks of macro

- and microplastic pollution in the central Indian Ocean, including debris stemming from shipping lanes 

and fishing activities. The models will focus on the British Indian Ocean Territory (BIOT), a near-pristine 

remote island, the Maldives, a highly touristic location, and Indonesia, the largest plastic polluter in the 

area. The project will then produce a meta-analysis of reef manta rays and filter-feeders movement data. 

The global map of their home ranges and movement patterns will be overlaid with maps of plastic data to 

assess their exposure to microplastic ingestion and entanglement in discarded fishing gear. Finally, the 

project will develop a methodology to explore the presence of leached toxic plastic additives, particularly 

phthalates, in reef manta ray tissues, their feeding grounds and their prey (zooplankton). 

We hope this project will allow us to assess the current plastic pollution management solutions in the Cen-

tral Indian Ocean and inform potential mitigation policies and initiatives, by focusing on a species that is 

so important to ecotourism and livelihoods in the region.  
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London NERC DTP Cohort 6 Joshua Powell 

Affiliations  ZSL, UCL  

Title  Tracking urban leopards (Panthera pardus) in Asia’s history  

While urban environments may appear hostile to large carnivores, it is increasingly recognised that hu-

mans and leopards (Panthera pardus) co-inhabit major urban centres like Mumbai (India), Nairobi (Kenya) 

and Johannesburg (South Africa). We show that urban leopard populations are not, however, a recent 

phenomenon. Instead, historic records from the Korean Peninsula in the 19th Century indicate the pres-

ence of Amur leopards (P. p. orientalis) in Seoul, a major urban centre with a high human population den-

sity. Our results show that coexistence between humans and leopards in urban environments may be 

more widespread than is currently acknowledged. We suggest that in the absence of unsustainable levels 

of persecution by humans, leopards are able to persist in urban environments which contain small patch-

es of dense vegetation and have alternative food supplies. In light of the continued expansion of urban 

environments in the 21st Century, as well as conservation efforts to re-establish large carnivore popula-

tions in areas where they have previously been extirpated, these findings provide context to the long his-

tory of human co-existence with large carnivores – and what we can learn from it for the future.  

SCENARIO Cohort 7 Joy Wingrave 

Affiliations  University of Surrey, EnFlo  

Title  Fast measurements with slow sensors  

Measuring pressure changes in a wind tunnel through a length of tube from the measurement location to 

the transducer causes attenuation of the signal amplitude and time lag of the signal phase. This phenom-

enon occurs because the mass and compressibility of the air inside the tube behaves like a spring-mass 

damper system. 

To measure anything other than time-averaged data, a correction must be applied. Using spectral decom-

position, a semi-empirical technique has been developed to recover the high-bandwidth contents of pres-

sure signals through long lengths of tubing. This is especially valuable to the EnFlo facility, which operates 

at low speeds and is particularly sensitive to unwanted pressure fluctuations. 

A loudspeaker produces sinusoidal pressure signals at different frequencies in an enclosed box. One 

transducer connects directly to the plenum, providing a true signal with no time lag or amplitude attenua-

tion. Additional transducers are connected to the box with tube lengths from 1.5m to 4m. 

Fourier decomposition splits the signal into its magnitude and phase response. Amplitude gain is equal to 

the ratio of the true magnitude and long tube magnitude, phase shift is equal to the difference between the 

true phase and long tube phase.  

For each tube length, the corresponding values of frequency and amplitude gain/phase shift are used to 

calibrate the long tube signals. This is validated by comparing the reconstructed and true signals. The 

longer the tube, the greater the amplitude gain and phase shift. This calibration method can be integrated 

into the lab software so output data accounts for the effect of tube length. 

In conclusion, amplitude and phase of long tube pressure measurements can be corrected by developing 

a calibration function which compares long and short tube measurements. This will be implemented for 

the smart cube which will be used for researching air quality. 
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London NERC DTP Cohort 7 Konstantinos Panagiotidis  

Affiliations   

Title  Effects of environmental pollution on Molluscan endocrinology  

Endocrine disruption, caused by environmental pollution, is known to result in abnormalities in the repro-

duction, development and growth of Molluscs. For example, exposure of molluscs to xenobiotic chemicals 

(e.g. TBT) has been shown to cause the masculinisation (i.e. imposex) of female gastropods. However, 

the underlying mechanisms of many endocrine disruption disorders, including imposex, have yet to be ful-

ly understood due to a deficit of knowledge of molluscan endocrinology. For example, there has been an 

assumption that vertebrate-type steroids (e.g. testosterone) are part of de novo biosynthesis in molluscs. 

However, there is a growing body of evidence indicating that molluscs do not possess all the steroidogen-

ic enzymes needed to produce vertebrate-type sex hormones. In contrast, homologues of other gene, 

such as 5-alpha reductase (5αR), which plays an important role in vertebrate and plant steroidogenesis, 

have been identified in mollusc genomes. Chemical disruption of 5αR enzymes in a freshwater gastropod, 

Biomphalaria glabrata, elicits a strong phenotypic response disrupting normal development, demonstrat-

ing how a lack of mechanistic understanding can result in chemicals, such as pharmaceuticals, having 

unpredictable impacts on mollusc physiology. This project aims to address critical gaps in the endocrino-

logical processes of molluscs, by combining ecotoxicological in vivo methods with molecular/omics ap-

proaches. Expanding our understanding of molluscan endocrinology can thus allow appropriate chemical 

London NERC DTP Cohort 7 Laura Hemmingham  

Affiliations  Royal Holloway University of London; Natural History Museum, London  

Title  
Holy Mol(ar)y! Understanding the dietary ecology of Quaternary deer through dental wear 
analysis.  

Understanding the palaeodiet of cervid (deer) species can help to reveal ecological interactions such as 

dietary flexibility, niche differentiation and ecological resilience. Food availability is a key factor in the reg-

ulation of many biological processes for cervids, such as reproduction rates, gestation periods, calving 

synchrony and migrations. As vegetation growth is strongly linked to prevailing climate, determining die-

tary preferences of past species during climatic and environmental changes can also help us to predict 

how modern herbivores may react to our current climate crisis. 

My project will use dental wear analysis, which involves microwear and mesowear determinations. Micro-

wear involves the study of tiny micro-features made on the enamel of teeth by the dietary properties of 

food consumed shortly before the animal’s death. Mesowear is formed over a longer period, and de-

scribes the gross morphology of the tooth crown. 

While my project is still in its infancy, previous literature suggests Quaternary deer species have distinct 

dietary preferences, which show interspecific variation in their flexibility when presented with climatic and 

environmental change. My research will explore intraspecific palaeodietary signals across broad spatial 

and temporal scales during variable climates, and potential community-level interactions between contem-

porary species. 

Going further into the conservation applications of palaeobiology, my research may involve a deer species 

currently classed as ‘Extinct in the Wild’ – Père David’s deer (Elaphurus davidianus). By applying dental 

wear analyses to a broader question of habitat-suitability, I hope to model potential wild habitat available 

for the species to thrive in.  
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London NERC DTP Cohort 5 Liam Nash 

Affiliations  Queen Mary University of London; Institute of Zoology  

Title  
Patterns of aquatic insect emergence across latitudes and climates: a global meta-
analysis.  

The emergence of aquatic insects, such as mayflies, stoneflies and midges, as flying terrestrial adults rep-

resents a key link between aquatic and terrestrial ecosystems across most of Earth. They include im-

portant pest-control agents (e.g. dragonflies), pollinators (e.g. hoverflies) and vectors of human disease 

(e.g. mosquitoes), and are a major food source for many terrestrial predators, such as birds, bats and spi-

ders. Thus, the timing and pattern of their emergence represents an important phenological event for eco-

systems which interface with freshwater. While changes to organism phenology is understood as one of 

the most universal and significant responses to climate change, aquatic insect emergence has not re-

ceived the same degree of study as other phenological events such as leaf-budding and butterfly migra-

tion. It has been widely assumed that aquatic insect emergence follows a latitudinal pattern. At the tropics, 

where seasonal environmental variation is low, insects are thought to emerge year-round, while at the 

poles, where seasonal variation is high emergence is thought to become increasingly constrained leading 

to synchronous mass emergence events, as observed in mayflies. However, large-scale, global studies 

testing this hypothesis are lacking. Here, I conducted a global meta-analysis to elucidate the patterns of 

aquatic insect emergence across latitudes and taxonomic groups. I aimed to determine which climatic var-

iables are most important in driving these patterns and predict how a changing climate might influence this 

important global ecological process into the future.  

SCENARIO Cohort 6 Linda Toca 

Affiliations  University of Reading, The James Hutton Institute  

Title  
Investigating SAR signal sensitivity to hydrological dynamics in peatlands: high resolution 
C-band laboratory study  

Peatlands are one of the most valuable ecosystems on Earth but their wellbeing and role as carbon stor-

age and active carbon sequestrator depends on physical factors of the ecosystem. Radar is sensitive to 

both plant structure and dielectric properties of the soil; therefore, SAR data may offer valuable infor-

mation about changes in the peatland ecosystem condition. This laboratory-based study used a fully-

polarimetric C-band Synthetic Aperture Radar (SAR) system operating in tomographic profiling (TP) mode 

within a 4-8GHz frequency band to analyse radar backscatter from peat and associated blanket bog vege-

tation throughout different hydrological regimes in high resolution for a period of 6 months. 

The results demonstrated how the radar signal of the peat surface and subsurface returns were depend-

ent on both soil moisture and water level, chosen reconstruction incidence angle and polarization. The 

backscattering signal was strongest when the water table depth was closest to the surface, and reported a 

7-8dB decrease and 140° differential phase increase after an extended period of drought. Additionally, soil 

probes closest to the surface (3-7cm) reported the strongest correlations with changes in backscatter. 

Overall, time-series analysis demonstrated close sensitivity of backscatter strength and radar phase to 

hydrological patterns in the peatbog ecosystem, further affirming previous research suggesting radar as a 

potential tool for peatland state and health monitoring.  
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London NERC DTP Cohort 5 Lucia Andreuttiova  

Affiliations  UCL  

Title  
The new constraints of the three-dimensional offset and the rupture properties of the 1959 
Mw 7.2 Hebgen Lake earthquake from the optical image correlation of the historical aerial 
photographs.  

In this work, we measure 3-dimensional near-field displacement using optical image correlation (OIC). 

The method compares pre- and post-earthquake images and quantifies shifts between pixels in the image 

pair, measuring 2-D (horizontal) offset. The third dimension is calculated by differencing the pre- and post-

earthquake topography while accounting for the horizontal displacements. Optical image correlation has a 

sub-pixel detection capability and can provide information on the displacement field close to fault ruptures. 

OIC is frequently applied to recent earthquakes where the image footprint is large relative to the rupture 

extents. However, historical ruptures are documented by aerial photographs which cover a relatively small 

area. This means that many images are needed This creates complications for image co-registration, 

alignment and correlation of the final mosaics. To address this problem we developed a workflow that au-

tomatically generates a DEM (digital elevation model) and an orthorectified image mosaic. The process 

uses structure-from-motion (SfM) and stereo-matching approaches and results in precise and accurate 

registration between the image pairs. We applied this method to the 1959 Hebgen Lake earthquake. We 

used pre-earthquake and post-earthquake stereo images from 1947, 1977 and 1982. The final results 

show a 3-D displacement localized onto several prominent structures: the Hebgen fault and the Red Can-

yon fault. From the final correlations, we were able to extract high-resolution on-fault and off-fault move-

ment and determine the offset and kinematics of the Hebgen Lake earthquake. Apart from providing an 

insight into the rupture properties, this method offers potential for the characterisation of historical earth-

quakes. It also promises to improve our understanding of rupture behaviour through a statistical analysis 

of many earthquakes.  

London NERC DTP Cohort 7 Lucy Mead  

Affiliations  Institute of Zoology, Queen Mary University London  

Title  
The spatial ecology of the Critically Endangered Angelshark (Squatina squatina) and impli-
cations for conservation.  

The angel shark family (Squatinidae) is one of the most threatened families of sharks and rays globally, 

and Squatina squatina (Angelshark) is listed as Critically Endangered on the IUCN Red List of Threatened 

Species. Once widespread across the northeast Atlantic and the Mediterranean and Black Seas, overex-

ploitation and coastal habitat degradation have driven drastic range contractions. Angelsharks are now 

limited to a few small, fragmented populations. Due to their low numbers, there remains a distinct lack of 

data on the life history, distribution, movement ecology and habitat requirements of Angelsharks. Further 

research is essential and urgent to guide policy and support conservation decision making. 

As the last remaining stronghold of Angelsharks, the Canary Islands play a crucial role in the future of the 

species across its whole range. In this study, acoustic telemetry will be used to collect fine-scale data on 

patterns of adult Angelshark movement, habitat use, residency and site fidelity within the La Graciosa Ma-

rine Reserve, a large Marine Protected Area north of the island of Lanzarote.  

Between July 2018 and April 2021, 84 adult Angelsharks were tagged with Vemco V9 transmitters, and 13 

acoustic receivers have been deployed across the study site. More than 100,000 detections have been 

recorded within the same period. Throughout this PhD, Angelsharks will continue to be tagged with both 

Vemco V9 and V13 acoustic transmitters. The improved battery life of V13 transmitters will allow multi-

year data to be collected. The receiver array will continue to be expanded within the marine reserve. Pre-

liminary data exploration is already providing novel insights into spatio-temporal patterns of movement 

and habitat use of adult Angelsharks. Crucially, the data and findings from this project will be used to in-

form effective protection, with the aim of securing the future of the species in the Canary Islands and fur-

ther afield. 
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London NERC DTP Cohort 6 Luis Moliner Cachazo  

Affiliations  King's College London  

Title  
Unravelling the unknown: freshwater biodiversity in the Okavango Delta and Lake Ngami 
(Botswana)  

Many freshwater organisms in the Okavango Delta and Lake Ngami (Botswana) provide direct (e.g. fish-

eries) and indirect (e.g. water purification) benefits to people and the economy of the region, but their ex-

istence might be threatened by future activities and developments (e.g. the tentatively planned construc-

tion of several hydropower structures in Angola, or the potential water extraction to satisfy the demand in 

Namibia’s capital). On the other hand, some species are vectors of human and cattle diseases (malaria, 

sleeping sickness, etc.). Therefore, it is essential to know their distribution, ecology, and status of the eco-

systems that they inhabit. To date, studies on certain taxa from the Delta, particularly within the macroin-

vertebrates (e.g. Chironomidae, Ostracoda, Ephemeroptera, Trichoptera) are scarce, the majority have 

not identified them beyond family level or morphospecies, and many ecological aspects are still unknown. 

As the responses to abiotic and biotic filters can be very species-specific in some groups (e.g. Chirono-

midae), identifying organisms at species level can provide more accurate information for ecological stud-

ies, conservation programmes and control of infectious diseases. This review is the first attempt of gather-

ing from the literature all the described species of freshwater organisms from the Okavango Delta and 

Lake Ngami, as well as some species recorded in other areas in Botswana that could potentially be pre-

sent in the Delta. In total, 1,291 species with confirmed distribution in the Delta were found. Phytoplank-

ton, macroinvertebrates, and macrophytes dominate, with the highest number of families and species.  

SCCP Cohort 6 Marie Shaylor 

Affiliations  Imperial College London, Grantham Institute  

Title  Australian Aerosol Activity: Models and Observations  

There has long been a struggle to pin down the extremely variable spatial and temporal distribution of at-

mospheric dust aerosols. This can be for many reasons, sometimes it is mixed up with other aerosols, 

and current satellites produce only a total aerosol column, non differentiated. Attempts have been made to 

isolate the dust component of Aerosol Optical Depth (AOD) in the literature at scales up to around 10km 

resolution. A relatively new aerosol retrieval algorithm called MAIAC outputs aerosol properties at a much 

finer 1km resolution. As of writing there have been no noted attempts in the literature to derive a dust cli-

matology from this algorithm. There is also a dearth of information in the literature on the characterisation 

of Australian dust variability, believed to be the greatest dust source of the Southern Hemisphere. A novel 

dust aerosol isolation algorithm for MAIAC is developed and applied to the 20-year data record over Aus-

tralia. From this the spatial distribution of dust source locations are analysed on a seasonal basis. A popu-

lar and published algorithm for dust isolation for Deep Blue MODIS data is also applied to the 20-year set 

to produce an equivalent Deep Blue Dust Climatology of the same area at lower 10km resolution. The out-

puts from these two algorithms are explored in terms of monthly average variances. MAIAC shows some 

indication of improvements over the Deep Blue method, particularly in terms of smoke removal. Outputs 

from the Met Office's latest Global Climate Model, the United Kingdom Earth System Model configuration 

1 (UKESM1) are also analysed. The model produces output for both total AOD and dust AOD and these 

are compared with the MAIAC and DB observations. It is found that the UKESM model seems to over pre-

dict AOD and conversely under predict DOD.  
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London NERC DTP Cohort 7 Mira Adhikari  

Affiliations  King's College London  

Title  The response of the Antarctic Ice Sheet to solar geoengineering in 2300  

Sea level rise (SLR) is one of the most significant problems resulting from anthropogenic climate change, 

exposing coastal populations to higher risks of storm surges, coastal erosion, and tsunamis. The IPCC 

has very high confidence that glaciers and ice sheets are the dominant contributor to SLR and that SLR is 

projected to continue into the 22nd century regardless of which emissions scenario is followed. Conse-

quently, more dramatic measures have been proposed such as geoengineering, the deliberate act of ma-

nipulating an aspect of the earth system to alleviate the impacts of anthropogenic warming. This research 

investigates the Antarctic Ice Sheet’s response in 2300 to two idealised geoengineering experiments us-

ing the BISICLES ice sheet model – fixing the climate forcing at 2100 (both RCP2.6 or RCP8.5), or imme-

diately returning it to 2015 levels from both RCP2.6 and RCP8.5. This will provide initial estimates for long

-term commitment and reversibility questions but also serve as a base for me to build upon for future pro-

jections. This research is in progress; thus, results are pending but should be available when the confer-

ence takes place.  

London NERC DTP Cohort 6 Miranda Sherlock 

Affiliations  NHM, UCL  

Title  Genomic phylogeography of endemic Iberian frogs  

Phylogeography is the study of the distribution of genetic lineages in space. Modern advancements in mo-

lecular biology have facilitated the emergence of the nascent field of genomic phylogeography which in-

corporates high-resolution data (e.g. RADSeq derived SNPs) in order to investigate fine-scale phylogeo-

graphic patterns including cryptic diversity and recent genomic introgressions. Traditionally, phylogeo-

graphic research has relied upon mitochondrial DNA which is limited biases incurred from sex-biased dis-

persal and selective advantages of mitochondrial genomes. The inclusion of genomic data not only allows 

these limitations to be controlled for but allows their incorporation into phylogeographic inference through 

active investigation into the causes of cytonuclear discordances, e.g. range fluctuations and dispersals.  

Climatic oscillations in the Pleistocene resulted in transitions between glacial and interglacial periods, 

causing populations to undergo range-shifts to ‘glacial refugia’ at lower altitudes (depending on their opti-

mal climatic conditions). With glacial retreat individuals could subsequently recolonise post-glacial re-

gions, resulting in periodic connection and isolation between populations. The Iberian Peninsula compris-

es one of the three major Mediterranean Pleistocene glacial refugia, and was subdivided into multiple re-

fugia which has contributed to the status of the Iberian Peninsula as one of the major biodiversity hotspots 

in the Western Palearctic. The Iberian pensinsula hosts multiple amphibian species, several of which have 

been the subject of phylogeographic studies including Rana iberica, Rana temporaria, Rana parvipalmata 

and Chioglossa lusitanica. Despite some general patterns being observed in phylogeographic patterns of 

refugial species (e.g. star-shaped haplotype networks and a lack of spatial genetic structure) the distribu-

tion of genetic diversity and dispersal routes varies depending on several extrinsic and intrinsic factors 

including dispersal ability, climatic adaptations and life-history traits. 

Here, a RADSeq dataset comprising 418 individuals of Rana iberica in 63 populations has been geno-

typed for SNPs for population-level phylogeographic analyses; we will measure genetic structure, gene 

flow and mitonuclear discordances of the species to investigate the phylogeography of the species.  
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London NERC DTP Cohort 6 Naima Harman 

Affiliations  Royal Holloway, KCL  

Title  
Extending coupled cryptotephra and palaeoclimatic analysis of marine cores to the Eastern 
Mediterranean over the last ~200ka  

This study aims to improve the chronological resolution at which we currently understand past climates in 

the Eastern Mediterranean over the last 200 000 years. This is achieved by creating a climate record 

through the geochemical analysis of a 21m marine sediment sequence obtained from the Eastern Medi-

terranean, 60km south of Cyprus. Tephra (small shards of volcanic glass within the sediment) is used to 

date the record of past climate, and develop a timeline of past climate events in the region by correlation 

with known and dated volcanic eruptions. The chemistry of the tephra is matched to past eruptions of 

known ages, giving an age to the point in the climate record in which the tephra is found. Tephra can then 

be matched by geochemical composition to archaeological sites that show evidence of early modern hu-

mans in the Levant and Arabia, in order to determine the climatic conditions under which early humans 

migrated out of Africa. Preliminary work has discovered multiple tephras throughout the sediment se-

quence with potential correlatives in eruptions from Santorini, the Hellenic Arc (Kos, Yali, and Nisyros), 

the Campanian region, the Aeolian Islands, Pantelleria, and Anatolia.  

SCENARIO Cohort 7 Natasha Harris 

Affiliations  University of Surrey, British Geological Survey, UK Centre for Ecology and Hydrology  

Title  
Investigating Fluoresence Spectroscopy as a tool to investigate instream process of natural 
organic matter  

The River Thames basin contains major urban centres such as London, Oxford and Reading as well as 

relatively rural areas, such as upper reaches in the Cotswolds. This means the river, and its tributaries, 

cover many different environments and land uses, and so is exposed to a range of stressors such as sew-

age pollution or run off from agriculture. This has attracted much attention from scientist over the decades. 

Indeed, UKCEH has been conducting water quality monitoring of the Thames since 1997, which later ex-

panded into the Thames Initiative. The Thames Initiative collects a wide range of chemical and biological 

data, at 19 sites across the Thames and its tributaries. This study looks at 18 months of fluorescence 

spectroscopy data applied to the Thames initiative samples from 2012 to 2013. PARAFAC analysis was 

used to identify 4 fluorescence components, this research focusses on the role of the fourth component, 

C4. C4 has been identified as representing a tryptophan like peak. Previously it is a peak that has been 

used to trace sewerage pollution or as an indicator of anthropogenic activity. Here multiple variate linear 

models using forward stepwise regression techniques have been applied to the data at each site investi-

gate the sources of C4 and therefor help understand the role it might play within the Thames. The models 

were limited to 3 predictors per model and had the option to use all dissolved chemical parameters along-

side total bacteria, suspended solids, and chlorophyll to try to predict the fluorescence component over 

time at each site. We found that the models had a mean R2 of 0.819 and most models were found to use 

between 2-3 predictors (mean 2.58). Dissolved potassium was most often added to the model (17 times) 

and had, and had the highest average coefficient (0.639). The second and third most common predictor 

was dissolved calcium (8 times) and total bacteria counts (7 times). These results were somewhat ex-

pected, as dissolved potassium can also be used as a sewerage trace, however the regular occurrence of 

total bacteria within the models suggest that the C4 component might not be solely sourced from sewer-

age or anthropogenic activity there could be a bacteriological element as well.  
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London NERC DTP Cohort 6 Nicole Barber 

Affiliations  University College London, Natural History Museum  

Title  Approaches to analysing morphological variation in the primate tarsal skeleton  

Variation in the morphology of the tarsal skeleton, the seven bones that make up the hind- and mid-foot, is 

likely to have played a major role in the evolution of the diverse range of locomotor modes seen in the or-

der Primates. Despite this, the determinants of tarsal morphology are still not well understood. We aim to 

conduct the first integrated analysis of the tarsal skeleton using existing and newly collected CT and sur-

face scans and high-density geometric morphometric approaches, characterising morphological variation 

in all seven elements across the entire primate clade. We have developed new landmark schemes for the 

astragalus and the calcaneus to allow us to capture morphological variation across the primate clade and 

its nearest extant relatives (colugos and tree shrews). We collected a test dataset of CT and surface 

scans for the full tarsal skeleton for 132 primate individuals, representing 32 genera and 50 species, to 

test these schemes and perform a preliminary analysis of morphological variation.  

London NERC DTP Cohort 6 Peggy Bevan 

Affiliations  UCL, ZSL  

Title  
Biodiversity shows unique responses to land use change across Biome and Realm in tropi-
cal but not temperate biomes  

To restore and maintain functioning ecosystems, it is imperative that biodiversity monitoring methods give 

accurate trends that can be used to apply conservation interventions effectively. Biodiversity trends will 

vary with geography and taxonomy as threat type and intensity are not globally uniform, and community 

responses will depend on ecological traits of the species present. Quantifying community-level threat re-

sponses would therefore be most accurate at fine scales e.g. ecoregions, but it is not feasible to expect 

detailed field data to be collected at such a high resolution for global monitoring purposes. Accordingly, 

there is a need to determine an appropriate scale for monitoring biodiversity that optimises the balance 

between resource use and accounting for biological variation. I used an extensive database of biodiversity 

records to model the responses of species richness and abundance to land use change across multiple 

spatial scales: biomes, realms and regional biomes. Model selection found that an interaction between 

regional biome and land use created the best fitting model for all response metrics. To investigate regional 

biomes further, I selected data from three highly sampled biomes to ask how responses to threat differ 

between regional biomes. Responses of biodiversity to land use type were distinct between realms of 

tropical forest, with Indo-Malay and Afrotropics exhibiting strong declines in human-dominated land use 

types compared to the Neotropics. All temperate forest regional biomes showed no strong response to 

any land use type, which should most likely be attributed to biotic homogenisation and past biodiversity 

loss rather than ecological differences between realms. The results suggest that regional biomes have 

potential as a reasonable spatial scale for monitoring biodiversity, but the difference in variation between 

temperate and tropical regional biomes could mean that this framework would be more beneficial for mon-

itoring tropical habitats.  
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London NERC DTP Cohort 7 Sasha Bradshaw  

Affiliations  University College London  

Title  An adaptive response to sperm destruction in male T. dalmanni carriers of meiotic drive.  

The sex-ratio ‘SR’ meiotic drive system in the Malaysian stalk-eyed fly, Teleopsis dalmanni (T. dalmanni), 

involves an X-linked meiotic drive gene that subsequently attacks and destroys all Y-bearing sperm. De-

spite this, drive males are able to maintain normal fertility due to their greatly enlarged testes. What re-

mains to be understood is whether this occurrence is a novel adaptation of drive males in response to the 

costly effects of meiotic drive, or whether it is a natural built-in response of the testes to respond to sperm 

levels. A further prediction is that there is a reallocation of resources away from the accessory glands to-

wards the testes, where increased testis growth in SR males results in the retardation of accessory gland 

growth. This investigation undertook the dissection and measurement of the testes and accessory glands 

of SR and wildtype T. dalmanni at several timepoints post-eclosion. Here we show that the enlargement of 

the testes in SR males is likely to be a novel adaptive response to meiotic drive, occurring prior to sperm 

maturation. Accessory gland growth rate is retarded during periods where testis growth is high, alluding to 

a testis-accessory gland trade-off exaggerated in SR males. It is expected that adaptations should evolve 

in the face of drive because of the intragenomic conflict it creates within carriers. Understanding more 

about how drive genes can cause evolutionary adaptation will allow us to better predict the subsequent 

effects on the mating system, speciation, and potential extinction of the populations in which they spread.  

London NERC DTP Cohort 6 Todd Downing  

Affiliations  UCL, NHM  

Title  
Understanding the role of metasomatism in the formation of layering and element enrich-
ment at the Ilímaussaq Complex, South Greenland  

The Ilímaussaq Complex in South Greenland exhibits world-class examples of macroscopic layering 

achieved by variable concentrations of red, white, and black minerals, in largely sub-horizontal aspect, 

considered undeformed since their formation ~1160 Ma ago. Some of the rock-forming minerals contain 

elements of high economic value (e.g., Zr, REE), as assessed by systematic field drilling campaigns. We 

question whether or not the macroscale fabric is primary (igneous, two models) or secondary 

(metasomatic, new), which will be evaluated. Here we investigate the textural behaviour of minerals and 

their crystallization sequences. The results show that primary mineral assemblages have been partially to 

completely pseudomorphed by complex secondary minerals. These regions have been mapped to reveal 

differences between primary magmatic and secondary metasomatic phases. From these findings, we can 

conclude that there is evidence of mobility within these systems. Therefore, the next approach will aim to 

date key phases identified by the petrology.  
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