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th
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st
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Monday 20
th

 April 2015   

Coffee 10:30 - 11:15 Welcome to venue 

   
Introduction 11:15 - 11:30 Mark Allen, IAPETUS Academic Director 

Matthew Tinsley (Stirling) 

   
Keynote speaker 11:30 - 12:00 Eugenio Loinger, ENI  

“Collaborative research with academia: an industry perspective” 

   
DTP speakers 12:00 - 12:15 Tom Jones, Durham 

 

12:15 - 12:30 Lyndsey Graham, Newcastle 

 

12:30 - 12:45 Robin Whytock, Stirling 

 

12:45 - 13:00 Diana McLaren, Stirling 

   
Lunch  13:00 - 14:30 

    

Keynote speaker 14:30 - 15:00 

Corynne McGuire, Scottish Environment Protection Agency 

“Successful collaboration & research - a regulatory perspective” 

   
DTP speakers 15:00 - 15:15 Clare Bliss, Durham 

 

15:15 - 15:30 Sonja Felder, Newcastle 

 

15:30 - 15:45 Ed Rollason, Durham 

   
Coffee 15:45 - 16:00 

    
Workshop 16:00 - 17:00 Achieving successful collaboration I 

   
Dinner & social event 19:00 - 20:30 Stirling Court Hotel 

 



 

Tuesday 21
st
 April 2015   

 

   
Keynote speaker 09:30 - 10:00 Paul Robertson, Scottish Natural Heritage 

“The work of SNH and links to academia” 

   
DTP speakers 10:00 - 10:15 Kenneth Porter, Stirling 

 

10:15 - 10:30 Catherine Gallagher, Durham 

 

10:30 - 10:45 Chris Harbord, Durham 

   
Coffee 10:45 - 11:00 

    
Keynote speaker 11:00 - 11:30 John MacDonald, University of Glasgow 

“Establishing collaborations for academics: an early career researcher 

insight” 

   
DTP speakers 11:30 - 11:45 Chris Pollard, Stirling 

 

11:45 - 12:00 Rosie McDonald, CEH 

 

12:00 - 12:15 Joanna Moore, Durham 

 

12:15 - 12:30 Ben Taylor, St Andrews 

   
Workshop 12:30 - 13:15 Achieving successful collaboration II 

   
Concluding remarks 13:15 - 13:30 Mark Allen, IAPETUS Academic Director 

Matthew Tinsley (Stirling University) 

   
Lunch 13:30 - 14:30 

    



Day One. First Session. 

Keynote speaker: Eugenio Loinger. 

ENI 

Collaborative research with academia: an industry perspective 

Tom Jones  

Earth Sciences/Durham 

Pulling the plug on a Hawaiian fissure eruption 

Basaltic volcanoes are responsible for the bulk of the planet’s magma output. Their 

eruptions are often spectacular, but are rarely violently explosive; consequently the 

hazard that they pose to life is modest. Nonetheless, basaltic eruptions can have 

serious impacts on a local scale (through lava flows) and regional scale (through 

emission of toxic gases); Icelandic fissure eruptions are one of the top three risks on 

the UK National Risk Register of Civil Emergencies. The 1969 Mauna Ulu eruption 

of Kilauea initiated as a fissure with coeval fire fountaining and lava flows.  Despite 

the exceptional preservation at this fissure, features observed today largely represent 

lava drain back and spattering during the waning stages of the eruption and little 

evidence of primary effusion survives. We reconstruct drained lava volumes 

associated with different fissure segments across the flow field and discuss the 

dynamic behaviour required to create the surface topography observed today. Using 

Mauna Ulu as a case study, we explore the role that drainage of dense, relatively 

outgassed lava back down the conduit plays in controlling the system fluid dynamics, 

and shutdown of the eruption. This aids our understanding of the evolution and 

longevity of basaltic fissure eruptions.



Lyndsey Graham  

Civil Engineering & Geosciences/Newcastle 

Optimizing hedgerow structure for biodiversity: developing and testing LIDAR-based 

structural condition models 

Hedgerow is an important feature of agri-ecosystems; providing habitat and resource 

requirements not found elsewhere in the surrounding agricultural matrix for a range of 

farmland species, including those of conservation concern. Hedgerow structure is 

complex and strongly effected by both current and historical hedgerow management 

and farming attitudes, with many hedgerows now removed, inappropriately managed 

or neglected. If the aim of Agri-Environment Schemes is to provide suitable habitat 

for wildlife then it is necessary to first be able to identify, measure and quantify 

relevant structural components and secondly relate these components to particular 

management regimes through structural condition modelling.  

This research has the aim of exploiting the potential of terrestrial laser scanning to 

quantify hedgerow structure; where derived structural variables are both capable of 

differentiating hedgerows under differing management regimes, and are relevant to 

wildlife conservation. A rational for the use of terrestrial LiDAR is presented 

including the use of a full wave-form, dual-wavelength SALCA instrument and the 

mobile handheld ZEB1. The potential to adapt and develop LiDAR processing 

algorithms from those that have revolutionised the measurement of forest structure is 

discussed alongside the consideration of the unique challenges in adapting this 

technology and it’s processing to quantify hedgerow structure



Robin Whytock  

Biological & Environmental Sciences/Stirling 

Assessing the effects of landscape structure on woodland birds 

Habitat fragmentation and destruction threatens wildlife globally, with wooded 

habitats experiencing some of the greatest losses. Woodlands support high levels of 

biological diversity and provide numerous ecosystem services. As such, there is an 

increasing global drive to restore woodland cover and rebuild functional ecological 

networks. Woodland networks are typically conceptualised as spatially distinct core 

areas linked by linear or patchy sub-units that facilitate the movement of individuals 

and species through the landscape. However, for many taxa, the relative importance of 

local and landscape-scale metrics is unknown, potentially limiting the effectiveness of 

restoration efforts. There is a long and well-documented history of woodland creation 

in Britain, and the historical effects of woodland creation on biodiversity can be used 

to inform future restoration efforts. Using secondary agricultural woodlands of known 

age as a model system, my PhD aims to identify the relative importance of site versus 

landscape characteristics for breeding bird diversity and abundance. Birds will be 

surveyed using territory mapping and passive acoustic recorders in approximately 100 

woodlands in two large study areas in Scotland and England in 2015. Results from this 

and previous work will be used to inform land management decisions for the benefit 

of woodland biodiversity.



Diana McLaren  

Biological & Environmental Sciences/Stirling 

The effects of climate-induced flood events on the mobility and bioaccessibility of 

potentially harmful elements, biological and radiological contaminants 

The Intergovernmental Panel on Climate Change (IPCC) predicts that the number of 

extreme precipitation events will increase considerably by the end of the century for 

mid-latitude land masses (Intergovernmental Panel on Climate Change, 2013). 

Analysis of UK weather patterns over the last 40 years has shown decreases in short 

summer rain events and an increase in longer duration events (Jones et al. 2013).  

Potentially harmful elements (PHEs) such as heavy metals, metalloids and 

radionuclides are transported within a river system along with its suspended material. 

It is known that the mobility of PHEs is affected by flooding; however most studies 

have determined absolute PHE concentrations only, so there is scope for improving 

our understanding of biogeochemical processes occurring during and after flood 

events. Characterising changes in, for example, the solid phase distribution and the 

bioaccessibility of chemical and biological contaminants before, during and after 

drying and wetting cycles will provide essential new knowledge of contaminant 

mobility and redistribution in catchments.  

Laboratory experiments will subject soils and sediments contaminated with a range of 

PHEs to wetting and drying cycles. Changes in PHE fractionation, availability and 

bioaccessibility will be determined at different time steps throughout the inundation 

experiments. The work will then be replicated at mesocosm and field scales



Day One. Second Session. 

Keynote Speaker: Corynne McGuire 

Scottish Environment Protection Agency 

Successful collaboration & research - a regulatory perspective 

Clare Bliss  

Geography/Durham 

How do you solve a problem like SAR…(ia)?  Challenges in SAR inversion over 

vegetated and geomorphically active terrain. 

Synthetic Aperture Radar (SAR) has been in use for environmental remote sensing 

applications for three decades.  However, the complexity of processing its output 

means that each processing solution is, to a greater or lesser extent, optimised to the 

topic for which it is being used.  Within this suite of inversion techniques, and despite 

a pressing need exhibited by the number of hydraulically-controlled landslide deaths 

there are worldwide each year, there is currently a gap for monitoring soil moisture in 

geomorphically active settings containing both relief and vegetation components.  

The presentation introduces the knowledge gap this project fits into, as well as the 

intended outputs from the project – namely an inversion technique, a new long-term 

data set linking soil moisture and slope instability and a GIS-based model of soil 

moisture-landslide relationships.  Within this framework, the field site, the technical 

parameters of the in situ, ground-truthing data, the AirSAR and the SatSAR data that 

will be used in the project are introduced; likewise, the methodological principles 

underlying the future development of this project are addressed.  Finally, the 

challenges associated with the project are opened for discussion.



Sonja Felder  
Geography/Newcastle 

What is the role of the Asian Monsoon in pacing the global climate system? 

The precipitation provided by the Asian Monsoon is the main freshwater source for a 

third of the world’s population. But this precipitation regime, and its environmental 

consequences, might also control the rhythm of ice ages on Earth over the past 

millions of years.  

My PhD project “The Mid-Pleistocene Transition in the Asian Monsoon” uses marine 

sediments as environmental archives over a rather peculiar period in Earth’s history. 

Until about one million years ago, ice ages and warm periods alternated at a well-

defined frequency of ~40,000 years. However, this very frequency changed suddenly 

for yet unknown reasons during the Mid-Pleistocene Transition, to the present-day 

~100,000 year cycles. The question my project will address is: Did the evolution of 

the Asian Monsoon have an influence on this climate transition? 

For my paleoceanographic reconstructions, new sediment cores recovered during 

IODP Expedition 346 in the Japan Sea are an ideal archive, as they record the 

potential coupling of changes in ocean circulation and continental climate in a marine 

setting close to the Asian hinterland. I will study the sediment record using a 

multidisciplinary approach including micropaleontology and geochemistry. The 

results of this project will contribute to a wider research framework studying the Asian 

Monsoon system.



Ed Rollason  

Geography/Durham 

Exploring local and institutional conceptualisations of flood risk using interactive 

mapping 

In response to a succession of major floods since 1998, institutional flood risk 

management activity in England has undergone a change in approach.  This has seen 

the focus of activity move from stopping floods through structural flood defence 

towards managing the effects of floods as they occur, partially transferring 

management responsibility onto those potentially at risk from flooding.  But efforts to 

raise awareness of flooding and promote the adoption of protective behaviours have 

had only limited impact.   

Research into improving the communication-behaviour interaction has been largely 

institutionally driven and focused on how individuals perceive risk abstractly, 

discounting both the importance of the spatial and temporal nature of flood hazard, 

vulnerability and resilience and how flood risk is conceptualised within people’s lives.  

Situated within existing flood risk research, but applying participatory-GIS techniques 

seldom used in flood risk management in England, my research will aim to further our 

understanding of how flood hazard, vulnerability, and resilience is conceptualised as 

one factor impacting on people’s lives by exploring local conceptualisations of flood 

risk and how it interacts with everyday activities. 

Focused on three study sites in the northeast of England, the aim of the research is to 

evaluate local perspective of flood risk against institutional perspectives and suggest 

recommendations by which local and institutional perspectives could be better 

integrated for more effective risk communication in both directions.



Day Two, First Session. 

Keynote Speaker: Paul Robertson 

Scottish Natural Heritage 

The work of SNH and links to academia 

Kenneth Porter  

Biological & Environmental Sciences/Stirling 

Risk-based modelling of pathogen exports from agricultural catchments under a 

changing climate 

Agricultural landscapes, through the management of livestock and their manure, 

provide a source of pathogens to the environment. With increasing frequency of storm 

events there is greater potential for diffuse microbial pollution of surface waters which 

can threaten important ecosystem services linked to clean and safe water. Regulators 

monitor microbial quality of water using Faecal Indicator Organisms (FIOs), a proxy 

for pathogen presence. Risk-based modelling is an important tool to help determine 

spatial and temporal patterns of diffuse pollutants across agricultural catchments but 

as yet no such approach has been extended to microbial pollutants. SCIMAP is an 

existing risk-based modelling framework that predicts diffuse pollution risk to 

receiving waters. At present the framework is optimised for inert pollutants such as 

fine sediment and nutrients. The aim of this project is to generate novel data to 

underpin the development of SCIMAP to account for the risk of diffuse microbial 

pollution. The risk of FIO pollution in catchments varies both spatially and temporally 

due to the dynamic survival patterns of micro-organisms which are influenced by a 

multitude of biotic and abiotic factors. Integrating FIO ‘life-cycles’  & hydrological 

travel times into the modelling framework are key challenges for SCIMAP FIO, and 

mark a significant departure from previous SCIMAP frameworks.



Catherine Gallagher  

Earth Sciences/Durham 

Fingerprinting the processes that drive magmas to volatile saturation in basaltic 

fissure eruptions, ultimately dictating their potential atmospheric sulphur (S) burden. 

Flood Basalt (FB) eruptions are considered to induce significant atmospheric 

perturbations, which produce changes in the Earth’s atmospheric chemistry that 

impact our climate.  Recent studies of the Deccan Traps and Columbia River Basalt 

Group, demonstrate that the earliest erupted lavas from these events have been driven 

to volatile saturation, unlike their later counterparts. The geochemical heterogeneities 

in these FB provinces have been attributed to temporal changes in S oversaturation 

during eruption. In turn, this influences the nature of the eruption itself, controlling an 

eruptions’ ability to loft S gases and aerosols into the upper levels of the atmosphere. 

This dictates the size, coverage and impact of the resulting aerosol cloud.  

Regardless of magnitude, the nature and style of basaltic fissure eruptions and their 

products are similar. Therefore it’s very important to improve our understanding of the 

climatic and environmental impacts of these events, using smaller scale modern 

analogues. This study uses established petrological techniques combined with novel 

geochemical proxies to identify the compositional signature of the magma evolution 

processes responsible for S saturation.  

New data from the Nornahraun 2014-2015 eruption will be presented, as it provides a 

platform to ground truth the above methods, through real-time lava and gas sampling.



Chris Harbord  

Earth Sciences/Durham 

Laboratory earthquakes; an investigation of earthquake dynamic rupture in a 

laboratory setting. 

Earthquakes represent a significant geohazard to all members of society, however the 

exact physical processes occurring during earthquake rupture remain largely 

unknown. In particular the evolution of stress before, during, and after the passage of 

an earthquake dynamic rupture. Dynamic stress evolution ultimately determines the 

magnitude and damage associated with earthquakes, which is largely a function of the 

frictional evolution of faults. Unfortunately it is not possible to directly observe these 

phenomena, and it is therefore necessary to conduct experiments simulating conditions 

at seismogenic depths (2-10km).  To allow a realistic simulation of these fundamental 

tectonic processes a triaxial deformation apparatus will be utilised, which can deform 

rock at high pressure and temperatures. I aim to outline the experimental techniques 

we want to use, and the current technological challenges which need to be overcome, 

offering potential solutions. Potential results from these experiments and their 

implications for earthquakes will be discussed with particular focus on furthering 

predictive capabilities, and consolidation of two separates strands of research into 

fault friction.



Day Two. Second Session: 

Keynote Speaker: John MacDonald 

University of Glasgow  

Establishing collaborations for academics: an early career researcher insight 

Chris Pollard  

Biological & Environmental Sciences/Stirling 

Linking game theory and structured decision-making for the resolution of 

conservation conflicts 

Conservation conflict can arise when two or more parties clash over conservation 

objectives and one party is perceived to assert its interests at the expense of another. 

Instances of such conflict are increasing and present a major threat to conservation 

efforts globally. One approach used to investigate conflict is game theory. Originally 

developed in economics to study how competing groups or individuals interact with 

each other, game theoretic concepts have been applied extensively in such fields as 

evolutionary biology, shared resource use and climate change negotiation.  

This project will use game theory to better understand how social-ecological systems 

in a state of conflict are sensitive to the behavioural decisions made by the individuals 

or groups involved. This can then be used in the design of a model to evaluate 

different conflict management strategies and to identify conditions needed to promote 

cooperative behaviour. 

Two conservation conflicts in Scotland will be used as case studies: (1) hen harrier 

predation on red grouse bred for the shooting industry; and (2) increasing goose 

populations imposing costs on farmers.



Roseanne McDonald  

CEH 

Greenhouse gas release from UK reservoirs 

Reservoir creation continues to be driven by demand for water supply, irrigation, 

flood and drought mitigation, and hydropower. For a decade, reservoirs have been 

investigated as potential sources of greenhouse gas (GHG) emissions e.g. carbon 

dioxide (CO2), methane (CH4) and nitrous oxide (N2O). However, the focus has 

fallen on Brazil, Canada and – recently – China. Reservoir GHG production is 

affected by factors including soil type, residence time, stratification, and drawdown 

events. Flooding kills terrestrial plants, eliminating a sink for atmospheric CO2. 

Bacterial decomposition of organic carbon in plants and soils releases CO2 and CH4 

to the atmosphere. Reservoir creation results in net emission of GHGs to the 

atmosphere over many decades. Studies typically measure GHG flux at the air-water 

and soil-air interfaces, with few measuring material transport, or carbon accumulation 

in reservoir sediments. This research aims to determine whether UK reservoirs 

represent a significant source of GHG emissions, and how this might change under 

future climate scenarios such as increased variability. A primary research goal will be 

an evaluation of the role of water level fluctuation on evasion and ebullition, 

addressing the hypothesis that this leads to greater annual reservoir GHG emissions. 

The talk will also provide an overview of the proposed methodology for GHG 

measurements, and initial findings from a recent field excursion.



Joanna Moore  

Archaeology/Durham 

Environmental lead pollution in the Roman Empire: characterising its effects on 

juvenile exposure, health and geographic mobility 

Despite its toxicity the Roman use of lead was extensive and commonly utilised as an 

ingredient in medicines, cosmetics, pigments and food sweeteners as well as in the 

making of cooking utensils, cisterns and water pipes. The high demand for Pb resulted 

in large scale Pb mining throughout the Roman Empire and the resultant 

anthropogenic pollution has culminated in a convergence of human Pb isotope ratios 

(cultural focusing) consistent with the isotope ratios associated with the predominant 

Pb ore source utilised by a particular population. This makes Pb isotope ratios a useful 

discriminant in identifying migrants in culturally mixed skeletal populations from the 

Roman period. Thus, individuals exposed to foreign Pb sources should be readily 

identifiable from those exhibiting ratios congruent with local Pb ores. This cultural 

focusing is also associated with elevated Pb concentrations and as lead is a cumulative 

poison, it has deleterious effects on health, especially in early childhood. This research 

will build upon the work of Montgomery et al. (2010), establishing the geographic 

variation in Pb isotope ratios throughout the Roman Empire and exploring the link 

between human Pb burdens and the deleterious effects of Pb on juvenile health during 

the Roman period.



Ben Taylor  

Earth & Environmental Sciences/St Andrews 

Waking the Giant – The Role of the North Pacific in Glacial/Interglacial Cycles 

This research focuses on the last glacial termination, a period where rapid CO2 rise 

between 18 ka and 11 ka lead to a transition from a glacial to an interglacial world. 

Although the increase in CO2 which drove much of this transition can be observed 

accurately from ice core data, the cause of the increase remains controversial. Current 

research focusses on the upwelling of carbon rich deep waters and consequential CO2 

degassing around the Southern Ocean as the primary cause of deglacial CO2 rise, with 

evidence derived from radiocarbon, opal, and recent boron isotope data. However 

other regions may also play a role. The deep North Pacific is one of the largest stores 

of dissolved carbon in the ocean, which has the potential, if brought to the surface, to 

have a large impact on atmospheric CO2. As the North Pacific Ocean is today highly 

stratified it has thus far been largely ignored in terms of its potential role in deglacial 

CO2 release. However recent research suggests the possibility of deep water 

formation and upwelling of carbon rich deep waters in this region.  My research aims 

to test this idea by expanding radiocarbon and boron isotope records both spatial and 

temporally, to achieve a better understanding of the role of the North Pacific in 

Glacial/Interglacial cycles.  


