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When preparing last year’s Data by Design publication, I said 2020 had been an 
interesting year. Now 2021 is drawing to a close, I feel I can also call this year rather 
unique. The need to address the climate emergency has gathered momentum 
over the last 12 months, from galvanising global efforts at the COP26 summit 
in Glasgow to the UK’s own Net Zero strategy and the increasing number of 
organisations reflecting upon their own impact and making commitments that span 
broad sustainability aims to become more socially and environmentally responsible.

The role of spatial tools and techniques in tackling these momentous challenges is front of mind 
for us all. I’m delighted that many of my colleagues have been able to clearly pinpoint their role 
in mitigating climate impacts, promoting a healthier blue-green environment, and facilitating 
holistic social value across many projects over the last 12 months. We’ve quantified natural 
capital in Edinburgh, completed award-winning work with ecological receptors on the East West 
Rail Phase 2 rail link, and taken an in-depth look at how we promote diversity within our team 
to make sustainable change through inclusion in our day-to-day practices.

This flurry of sustainability projects and the growth of our geospatial teams over the last year 
reflects the importance of utilising spatial techniques to enable the multi-metric study which 
sustainability so demands. The diversity and interdependence of so many different elements 
means the best way to combine insights in a useful way is to analyse where they happen.

That’s why this year’s Data by Design is looking at our work through the lens of the UN’s 
Sustainable Development Goals (SDGs), interdependent targets acknowledge the need to 
balance social, economic, and environmental sustainability. What I hope we’ve shown here is 
a companion to those ideas, to share the technical detail and open up the real working delivery 
of progress towards the goals and the vital role spatial professionals will play in realising them.

So read on and enjoy, and do get in touch if you have any questions or are interested 
in learning more.

Geoff leads Atkins’ Geospatial and Asset Data 
business. This team specialises in deploying 
innovative geospatial technology across the 
UK’s largest projects. He has over 20 years’ 
experience of leading geospatial teams and 
providing GI Solutions to clients ranging 
from major national organisations and local 
authorities to small private sector companies.

Geoff Waite   
Associate Director  

geoff.waite@atkinsglobal.com
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Capitalising on natural 
capital in Scotland’s capital
The UN projects that 60% of the world population will live in cities by 2030, yet they 
present some of the most complex planning environments our industry deals with. 
They are tightly constrained by existing uses, constant high volumes of people and 
traffic, heritage aspects and limited free space. However they still must change; as with 
any other archetype, cities are vulnerable to climate change impacts on temperature 
and extreme weather, and these will present new problems, often in ways which 
exacerbate existing stubborn issues such as deprivation, lack of natural space, and 
traffic congestion. Accounting for around 70% of global carbon emissions, and 60% 
of resource use, the way we live in our cities has to change. 

Natural capital provides 
an answer. Over the past 
decades we have uncovered 
clear evidence of the benefits 
brought to cities by natural 
capital. A tree lined street has 
more potential to resist air 
pollution thanks to the natural 
filtering provided by the trees. 
Watercourses which provide 
spare capacity during extreme 
rain events can mitigate the 
impacts of our hectares of 
impermeable city surfaces, 
preventing flooding by carrying 
water safely away without 
requiring additional peak load 
in our wastewater treatment 
centres. Soil sequesters carbon 
and enables biodiversity 
to thrive. 

The examples are many, and 
it’s clear that green and blue 
assets are not just nice to see, 
but integral to sustainable 
city function. Spatial analysis 
provides an ideal technique to 
rapidly assess the benefits of 
these ecosystem services in 
order to know how to optimise 
the natural capital.

Edinburgh | A green 
blue visionary
The City of Edinburgh Council 
commissioned Atkins to identify 
opportunity areas where 
multiple natural capital benefits 
could be achieved through 
green-blue measures. 

This project was part of an 
ambitious wider two-year Green 
Blue Network project currently 
being undertaken by Atkins 
for the city. The Green Blue 
Network (GBN) will provide 
context and robust information 
to inform council decisions 
and will create a framework to 
enable opportunities for nature-
based solutions to provide 
environmental, social and 
economic benefits.

›

Elspeth McIntyre 
Senior Geospatial 
Consultant

UN Sustainable 
Development 

Goal:
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 › Habitat connectivity: 
habitat types were selected 
in talks with Edinburgh 
Council specialists and other 
stakeholders, then their 
connections to surrounding 
habitats were analysed, with 
additional value assigned to 
habitat patches in proximity 
to other patches of the 
same type. This provided a 
comprehensive idea of the 
biodiversity connectivity 
of each area, in order to 
preserve it and look for 
new connections.

 › Flow separation: 
topographical data and data 
on locations of large areas 
of impermeable surfaces 
were combined to identify 
areas where water would 
conceivably collect during 
storm events, and where 
it could be separated into 
surface water features to 
form sustainable urban 
drainage routes to planned 
ponds, removing the 
requirement for clean surface 
water to enter wastewater 
channels and be combined 
with foul water, where it 
would then require cost and 
energy to be cleansed.

These individual ranks were 
then combined, allowing a 
single value to be assigned to 
each 100m square across the 
city, presenting a single metric 
summarising the multiple 
ecosystem services present. 

Areas with high rankings were 
considered for opportunity sites, 
and will play a key role in the 
planning process.

Natural capital for all
Edinburgh has a diverse 
population, and the GBN is 
intended to benefit not just the 
environment but also be key 
to ameliorating the city for its 
residents. The project needed 
to carefully consider areas of 
deprivation, where provision of 
high-quality green space can be 
particularly advantageous, and 
also examine recreational and 
exercise access to see where 
facilities could be improved. 

Key datasets were used, 
including the Scottish Index of 
Multiple Deprivation (SIMD) to 
prioritise ecosystem services 
and green space in those areas 
where there was likely to be 
great need, particularly as 
more deprived households are 
less likely to have access to 
private green space, so natural 
capital can be a key piece 
of social value.  ›

This information will enable 
everyone involved in planning, 
maintenance, change or 
development in Edinburgh to 
routinely consider opportunities 
to identify and integrate 
nature-based solutions using 
the natural properties of soil, 
trees, greenspace, water 
and biodiversity.

Natural Capital opportunity 
areas were required to achieve 
potential benefits across 
four ecosystem services; 
carbon sequestration, air 
quality, noise reduction, and 
biodiversity connectivity. In 
addition potential benefits 
were identified relating to flood 
mitigation and storm water flow 
mitigation. Priority opportunity 
sites identified by this study 
for inclusion in the LDP action 
list have significant potential 
to contribute to the Cityplan 
2030 themes of sustainability, 
wellbeing, accessibility, fairness 
and economic success through 
high quality placemaking 
as part of area regeneration 
and development. A very 
wide range of datasets were 
considered, providing a uniquely 
comprehensive view of the city, 
and exploring newly available 
data resources such as Strava 
data on trip counts by cyclists 
and runners.

Getting down to data
To fulfil the identification 
of opportunity areas 
within the tight six-week 
timescale, a quantitative 
spatial methodology was 
developed, informed by 
qualitative expertise from an 
interdisciplinary team both from 
within Atkins and across the 
City of Edinburgh Council and 
regulatory stakeholders such as 
the Scottish Wildlife Trust. The 
process compared multi-metric 
data across the city, associated 
all dataset values to 100m grid 
squares, allowing direct and 
objective comparison of diverse 
data to determine potential 
multiple benefit areas.

The ecosystem services were 
split and developed as follows:

 › Air Quality: open data 
on particulate matter 
and nitrogen dioxide was 
combined with air quality 
management areas to 
produce an overall air 
quality amelioration 
opportunity index.

 › Noise Pollution: noise has 
already been modelled for 
Edinburgh and therefore 
total noise levels from rail, 
road and airports were all 
combined for a noise pollution 
reduction opportunity rank.

 › Carbon sequestration: 
using a specifically produced 
Atkins index of carbon 
values, vegetation and soils 
were both ranked for carbon 
sequestration potential, and 
an overall index was created.

Data copyright City of Edinburgh Council, 
contains Ordnance Survey data © Crown 
copyright and database right (2021). Informed by 
information from SNH, SEPA, & Hutton Institute, 
all licensed under the Open Government Licence 
v3.0. Contains, or is based on, information 
supplied by the Forestry Commission. © Crown 
copyright and database right 2018 Ordnance 
Survey [100021242]. Informed by data supplied 
by the Scottish Wildlife Trust © Scottish Wildlife 
Trust (2021). Contains information © SEPA, 
2019. Data created by Scottish Government 
under OGL.8
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A map for Net Zero: 
why spatial data will help 
us in the climate emergency
When navigating Net Zero, locational data can make the journey easier

Picture a network of moving 
pieces, each of them part of 
several smaller interconnected 
networks. Each of those pieces 
has a carbon footprint and 
influences the carbon footprint 
of the other players too. At 
times, the behaviours and 
connections within the network 
change and so do the footprints. 
That’s a human environment. 
Devilishly complex both to 
measure and manage. 

Net Zero as a goal unites city 
managers, energy engineers, 
environment experts and many 
more disciplines. But to work 
with such complex networks, 
they need to use spatial science 
as a unifying method to reach 
that goal. 

Atkins is currently working on 
a number of spatial-centric Net 
Zero projects across the UK. 

In Glasgow, the central 
innovation district - managed 
by the University of Strathclyde 
and Glasgow City Council in 
conjunction with a network 
of partners - is using this 
spatial approach to identify 
interconnections between 
assets which either exist in the 
same place or are used by the 
same people and therefore have 
mutual influence.  ›

11

A challenge put to the team 
was to consider use of green 
space, and the potential for 
use. Mental wellbeing was 
considered via a proxy of 
greenspace size – larger spaces 
have been found to provide an 
environment for destressing 
as users can move away from 
visible or audible reminders of 
the busy city life. Children were 
taken into account via provision 
of playparks, particularly where 
play equipment was provided 
for disabled users. 

For one of the first times in the 
UK, a dataset was incorporated 
from Strava that provided 
evidence of routes in the city 
used by cyclists and walkers. 
While analysis identified 
key existing routes where 
provision of cycling and walking 
infrastructure already existed, 
the data was hugely useful in 
identifying locations where no 
facilities existed yet, but which 
were already being informally 
used for leisure. Added to 
the natural capital rankings 
discussed above, this provided 
a useful input to the discursive 
process for opportunity 
area development. 

A comprehensive 
conclusion for cities
The Edinburgh Green Blue 
Network will be a pioneering 
example of best practice within 
the UK, building on solutions 
taken from previous examples 
abroad as well as developing 
uniquely suitable solutions 
facilitated by Edinburgh’s 
special natural character. The 
development of Natural Capital 
Opportunity Areas is a key 
step in developing the GBN 
as a whole and marks a key 
milestone in the use of spatial 
techniques as part of the active 
planning process.

With the sustainability goals 
in mind, where Goal 11 aims 
to “Make cities inclusive, safe, 
resilient, and sustainable”, 
this spatial methodology 
presents a way to optimise 
in a holistic way. Not to 
ameliorate one ecosystem 
service while damaging another. 
To incorporate the human 
population and the natural 
environment in one decision via 
fair data-driven comparison, 
and provide benefit to both. 
For our urban areas, the future 
must be spatial, and will rely on 
rapid, repeatable methodologies 
such as this one, backed up 
by the qualitative expertise of 
multiple discipline specialists. 
To optimise urban spaces, 
think spatially.
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Spatial approaches to Net 
Zero need to be utilised on 
more projects, to allow for 
the real ‘net’ to be considered; 
a balanced calculation of all 
assets, with ‘fixable’ challenges 
compensating for currently 
resolute obstacles. 

There are far more techniques 
geospatial professionals have 
in their back pocket. 

In the last year, the Atkins 
geospatial team has employed 
machine learning for 
biodiversity net gain, utilised 
mobile data tracking to gain 
a detailed insight of travel 
patterns, calculated electric 
vehicle potential uptake 
based on socioeconomic and 
commuting behaviours and even 
determined energy regeneration 
from train braking. In each case, 
locational data proved the key.

If project managers and decision 
makers don’t use location as a 
commonality between diverse 
assets, then they risk missing 
the connections between them 
and failing to deliver solutions 
which are easily available. So, 
let’s put Net Zero on the map.

Presenting results in a WebGIS 
has allowed for an interactive 
exploration of different assets 
in conjunction, backed up by 
data management through 
Atkins’ Spatial Common 
Data Environment. 

This has sparked numerous 
ideas for Net Zero opportunities, 
as well as identifying clear 
challenge areas where 
change will need particularly 
imaginative solutions. For 
example, did you know that 
Glasgow has a network of 
Victorian (and earlier) culverted 
watercourses running directly 
underneath the city centre and 
emptying to the Clyde? 

They’re large enough to walk 
down, and a potential source 
of energy to buildings which 
are close by. But you’d never 
know it unless you used a 
spatial approach.

Further south, as part of the 
Leiston Net Zero project, 
which saw a route to Net Zero 
developed for the village in 
East Suffolk, Atkins took a 
spatial approach to calculating 
baselines and modelling the 
route to Net Zero. In this village 
context, there was arguably a 
lower degree of complication 
in the underlying system, 
however the spatial approach 
again allowed for consideration 
of all possibilities. 

Open land carbon values were 
added to the building footprints, 
sourced from both measured 
values, such as energy 
performance certificates. 
A spatial analysis was then 
conducted to determine 
transport emissions and 
suitability on a per-property 
basis for alternative energy, 
such as heat-from-sewage. 

Again, all of these carbon 
demands and solutions were 
laid out on one interactive 
WebGIS, building up a complete 
picture of the project.

www.snclavalin.com/en/
beyond-engineering/a-map-for-
net-zero-why-spatial-data-will-
help-us

UN Sustainable 
Development 
Goal:

Katie Stenson
Geospatial 
Consultant
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Geospatial: emerging 
technologies in utilities
Utilities are required to be one of the most stable and reliable service items. If lights 
don’t illuminate, or the tap runs dry, it’s an instant and costly problem. How then, can 
new technologies be introduced to transform ways of working without causing major 
disruption to services? 

Geospatial techniques provide 
one of the largest areas of 
potential growth for utility 
providers. Locational data is 
already tightly interwoven 
within other ‘big names’ in 
research and development big 
data, Internet of Things sensors, 
Machine Learning and predictive 
maintenance, to name just a 
few. But to realise their benefits, 
utilities will need to have the 
basics really nailed down to 
reap the benefits of these 
technologies, without causing 
undue disruption to services. 

The core issue is locational 
data. Traditional Common 
Data Environments such as 
Projectwise struggle when 
confronted with spatial 
formats, so a Spatial Common 
Data Environment (sCDE) is 
a must-have. Current uptake 
of network-wide central 
data management is low 
among utilities, with many 
dependent on data silos within 
individual departments. 

This is a limiting factor when 
pinpointing spots for proactive 
maintenance, cleansing data for 
largescale analytics, and even 
scheduling engineers site visits.

Utility providers need to take a 
close look at their processes to 
analyse where an sCDE could 
improve their data.

Does data have 
unknown provenance? 
Dates on most recent reports or 
age of system elements can be 
key to predictive maintenance 
processes, so having these 
comprehensively recorded 
across the dataset, in a single 
date format, is critical. 

What is the precision and 
accuracy of the data? 
Knowing the margin of error 
when examining the spatial 
accuracy of data will enable 
better application of techniques 
such as Machine Learning 
thanks to an increased ability 
to understand limitations of 
results and build this into 
decision-making.

Where are the network 
data’s geometry errors? 
Having perfect virtual networks 
that reflect the real-life 
connections between assets is 
a key step towards building a 
digital twin. However common 
errors in spatial data can 
include mismatched connection 
points between wire or pipe 
links, or ‘island’ assets without 
linkages at all. Automated 
checks around geometry, 
built into a spatial common 
data environment, can keep 
data clean. 

Is the data incomplete?
Running checks across silos 
of data would simply add 
costs and mean analysing 
for incompleteness while the 
silo itself is incomplete. Using 
automated checks within an 
sCDE can uncover where gaps 
exist in data.  

Spatial data management runs 
the full gauntlet, from origin to 
revisioning and final archiving, 
and with very large datasets 
commonplace in utilities, 
expert versioning, potentially at 
feature-level, is a core enabler 
for making data a contributor 
to profit rather than loss. BIM 
is of course heavily entrenched 
to provide guidelines, with 
alignment to either ISO 19650 
or ISO 19115 dependent on 
which side of the pond networks 
are on. 

Better spatial data can make 
utility operations healthier 
well into the future, acting as 
a firm foundation for digital 
twins, complex analytics, and 
predictive maintenance. For 
utility asset managers, getting 
data right is just the first step.

Harriet McQuade 
Principal Geospatial 
Consultant

www.snclavalin.com/en/
beyond-engineering/emerging-
technologies-in-utilities

UN Sustainable 
Development 
Goal:

http://www.snclavalin.com/en/beyond-engineering/emerging-technologies-in-utilities
http://www.snclavalin.com/en/beyond-engineering/emerging-technologies-in-utilities
http://www.snclavalin.com/en/beyond-engineering/emerging-technologies-in-utilities
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The next generation sCDE
Better managed and more accessible geospatial data 
for everyone, saving time and reducing errors.

With the growth of BIM, and the need for projects to migrate to digital 
ways of working, spatial data management has become ever more 
important. Our Spatial Common Data Environment (sCDE) is the industry 
leading platform for spatial data management, offering a single source 
of truth. The system has been completely developed in house, designed 
to solve the issue of spatial data not being accessible when in a design 
common data environment such as ProjectWise. 

We create scaleable, automated and auditable sCDEs for clients, 
incorporating varying disciplines’ data formats while ensuring 
interoperability. By establishing an sCDE in the earliest project stages, 
data can be efficiently used throughout the full project or asset lifecycle. 
Data is costly to gather; we can make sure you don’t need to do it twice. 

The new system will enable projects to:

 › Access a single shared source of truth database
 › Trust BIM aligned data standards
 › View and interrogate project data in an intuitive webapp, 
complete with 3D and dashboarding capability 

 › Share data with clients, contractors and joint venture partners
 › Provide full data audit functionality, and easy final data delivery

Enabling roll out 
of data & analytics 

tools globally

Enhancing team 
working & whole 

project understanding

Reducing project 
risk & achieving 

efficiencies

Improve client 
results, data delivery 

& collaboration
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Exploring the ‘f word’ in GIS
Feminist GIS first emerged in the 1990s to demonstrate alternative ways in which GIS 
can be deployed. A major insight has been in highlighting spatial inequalities and the 
nuanced geospatial relationship of phenomena.

Due to the dominance of men 
in geography (and most other 
disciplines), throughout much 
of history, women have typically 
been under-researched and 
overlooked in the collection and 
analysis of geographical data. 
As a result, issues which are 
often associated with women 
have been neglected or not 
even realised. 

To challenge this, Feminist GIS 
has three areas of emphasis: 
increase the number of women 
who use GIS as an analytical 
and cartographic tool; collect 
more spatial data about women 
and distinguish the data we 
currently have by gender; 
challenge the predominant 
use of quantitative data and 
emphasise the usefulness 
of qualitative methods such 
as incorporating photos, 
interviews, participatory 
research and ethnographic 
studies into GIS. 

Methods from Feminist GIS have 
been used across disciplines to 
investigate a plethora of spatial 
relationships, from engaging 
in participatory GIS to explore 
environmental links with high 
breast cancer rates on Long 
Island, to disaggregating data to 
examine the gendered impacts 
of snow-clearing practices in 
Karlskoga, Sweden. 

I’ve chosen my three favourite 
examples of Feminist GIS. 

1. Challenging 
commuter patterns
One of the most prominent 
Feminist GIS academics to 
this day is Mei-Po Kwan. 
She led a series of studies in 
the late 90s and early 00s, 
exploring residents’ movements 
in Portland, Oregon. The 
unconventional data was 
collected using travel diaries 
and represented as continuous 
linear paths using 3D GIS. 
Analysis of the data showed 
significant differences in how 
participants moved around the 
city and the areas that they 
visited according to gender 
and ethnicity.

Fast-forward 20 years and 
municipalities across Europe 
have realised the value of 
capturing gendered travel data. 
Engineers and urban planners 
have begun to use this data to 
reconsider key infrastructure 
definitions such as “capacity” 
and “peak hours”. 

Traditionally, these are thought 
about in terms of economic 
commuter movements, despite 
such journeys making up only 
20% of distance travelled in 
the UK (with a notable gender 
imbalance – commuting taking 
up a greater share of men’s 
average travel). But, recently 
other patterns of travel have 
started being incorporated into 
projects which raise a different 
set of questions.

For example, urban planners 
in Vienna have been 
addressing the gendered 
differences, resulting in a 
focus on adding streetlights, 
widening pavements and 
changing from cobblestones 
to large paving slaps for easier 
pedestrian travel. 

So, should a new bus route 
be designed for commuters 
travelling directly between the 
city centre and the business 
park, or should it consider 
trip-chain journeys and stop 
at schools on the way to allow 
working parents to efficiently 
do the morning school run?  

›

Anwen Davis 
Graduate Geospatial 
Consultant



20 21

2. How many women 
does it take to change 
a light bulb? 
As we work towards 
achieving nationally and 
globally set climate change 
and sustainability targets, 
countries across the world 
have been re-designing their 
energy grids to increase energy 
supply whilst also increasing 
renewable energy proportion. 
Decisions surrounding national 
energy are typically top-down 
initiatives which trickle down 
to communities with varying 
degrees of success. However, 
bottom-up approaches have 
been gaining traction, with 
community-led data feeding 
up to contribute towards the 
decision-making process.

A great example of this comes 
from my own team. In 2016, 
Atkins was commissioned by 
the Kenyan Government to 
coordinate door-to-door surveys 
gathering data on current 
uptake of renewable energy 
technologies. A significant part 
of the project involved going 
into hard to reach communities 
which might otherwise have 
been excluded from the data 
collection process. Feminist 
GIS emphasises the importance 
of collecting data from 
women even with seemingly 
objective questions. 

For example, the gendered 
division of labour in the home 
means that men may not know 
the answer to certain questions 
e.g. “What fuel do you use to 
cook with?” or “How do you heat 
water?” which could result in a 
lack of data or misinformation if 
women are not consulted.

Although this project didn’t 
intentionally target women, the 
style of data collection with 
surveyors knocking on people’s 
doors supported fairer gender 
representation than if a method 
had been adopted which did not 
approach households directly. 
The data collected allowed 
national, regional and county 
level analysis, identifying trends 
about the attitudes, behaviours 
and practices towards 
renewable energy and the 
effectiveness of current policies. 

Feminist GIS 
methodologies 
are progressively 
adopted as part of GIS 
disaster management.

These are likely to influence the 
priorities and design of future 
projects surrounding Kenya’s 
energy, hopefully resulting in 
future development plans which 
successfully address the needs 
of Kenya’s diverse communities.

3. Inclusive 
re-building post-disaster
In recent decades, GIS has 
paved its way to being an 
imperative tool in each of 
the four stages of disaster 
management: mitigation, 
preparedness, response and 
recovery. GIS is used to map 
hazards, identify areas at risk 
of natural disasters and assist 
evacuation planning. In the 
event of a disaster, GIS can co-
ordinate immediate response 
and inform recovery plans to 
build future resilience.   

Feminist GIS methodologies 
are progressively adopted 
as part of GIS disaster 
management. Since the 2004 
tsunami in Indonesia where 
three times more women died 
than men, the collation of 
gender disaggregated data is 
increasingly used to highlight 
the inequality of hazard 
preparedness. As well as 
illustrating spatial differences, 
the data showed that a variety 
of socio-cultural factors 
contributed to risk, such as not 
being able to swim, wearing 
more restrictive clothing and 
having lower literacy. 

Therefore, subsequent local and 
national hazard preparedness 
initiatives have included posters 
with simple images instead 
of text, and women-only 
swimming lessons. Responses 
and recovery plans in more 
recent natural disasters in 
Indonesia have incorporated 
additional Feminist GIS 
approaches to build better 
community resilience. For 
example, women community 
groups and meetings are 
often established to provide a 
space for women to voice their 
opinions about re-building. 

Unconventional GIS data such 
as attitudes and feelings are 
increasingly incorporated in 
the spatial analysis of where 
to focus re-building efforts.

Following a tsunami, some 
groups may wish to be re-
housed further inland due to 
feelings of anxiety, whilst others 
(typically men) may earn a living 
fishing and therefore want to 
stay near the coast and their 
source of income. Thus, actively 
including women in disaster 
management planning not only 
saves lives but can also help to 
build back communities which 
are designed for the needs 
of all.

Integrating the f-word
Spatial relationships are 
complex and Feminist GIS 
approaches help to unpick 
these by raising new questions 
and identifying previously 
unrealised phenomena. Working 
at Atkins where more than 50% 
of the Geospatial team identify 
as women, I hope we’re able to 
reap the advantages of having 
a gender diverse team. Over 
recent years, the team has 
seen an increase in the variety 
of projects that we are getting 
involved in and use-cases where 
we are able to deploy GIS. I’m 
not saying this is because of 
the increasing proportion of 
women in the team but… there’s 
a correlation. 

www.snclavalin.com/en/
beyond-engineering/exploring-
the-f-word-in-gis

UN Sustainable 
Development 
Goal:

http://www.snclavalin.com/en/beyond-engineering/exploring-the-f-word-in-gis
http://www.snclavalin.com/en/beyond-engineering/exploring-the-f-word-in-gis
http://www.snclavalin.com/en/beyond-engineering/exploring-the-f-word-in-gis
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Ready Player One – 
inspiring the next generation 
of engineers and scientists
Sustainable development goal 4 aims to ‘ensure inclusive and equitable quality 
education and promote lifelong learning opportunities for all’. Within the engineering 
sector, we are always looking for new ways to inspire the next generation of engineers 
and recently Atkins began working closely with Digital Engineering Technology and 
Innovation (DETI) Inspire at UWE to explore accurate spatial data as a digital twin, 
delivered via the incredibly popular game Minecraft. 

Why Minecraft?
Minecraft is the second-best 
selling video game of all time 
and extremely popular with 
children. Players place and 
break blocks with a wide range 
of appearances and properties, 
to build a huge variety 
of constructions. It’s easy to 
make changes to your builds 
and quickly visualise new ideas, 
much like computer-aided 
design (CAD) software used for 
digital engineering.

The game has proven to 
be a successful science 
communication tool, and 
evaluations undertaken by 
the Science Hunters project, 
based at UWE’s Science 
Communication Unit and 
Lancaster University, indicate 
that use of Minecraft both 
attracts children who might 
not otherwise have engaged 
with science learning, and 
successfully improves scientific 
knowledge and understanding 
after participating in sessions.

The DETI Inspire team have 
taken things one step further, 
partnering with local design & 
engineering consultancy Atkins, 
and Science Hunters including 
Minecraft experts Dr Laura 
Hobbs and Jonathan Kim, to 
create a scale recreation of 
Bristol and Bath within the 
game, allowing local children to 
explore, build, re-design and re-
engineer their very own cities!

The Atkins Geospatial Team 
built a custom FME process 
to convert Ordnance Survey 
data into a to-scale Minecraft 
world, allowing a highly detailed 
Bristol and Bath to be created – 
the UK’s wild west in Minecraft.

This new world was then 
populated with famous 
engineering landmarks such as 
the Clifton Suspension Bridge, 
Temple Meads station and the 
SS Great Britain, all expertly 
crafted by Jonathan Kim.

STEM in the Community
DETI Inspire have been 
using this new Minecraft 
world at after school STEM 
clubs recently established 
in Lawrence Weston and 
Easton as part of a STEM 
in the Community project 
funded by UWE and the 
STEM Ambassador hub West 
England, in collaboration with 
local community groups in 
both areas.

By re-creating these areas 
of Bristol within the game, 
children from both Lawrence 
Weston and Easton are able 
to explore the parts of their 
community that are familiar to 
them, piquing their interest and 
giving them power to reshape 
where they live.

Exploring new areas of the city 
through Minecraft also opens 
up opportunities for children 
to visit and talk about some of 
the city’s famous landmarks, 
many of which they may never 
have seen before, strengthening 
their knowledge and cultural 
connection with these areas and 
our city as a whole.

So far the new Minecraft 
world has been a huge 
success amongst the young 
people attending these STEM 
clubs. There has been much 
excitement at finding their own 
homes within the model city, re-
building structures and adding 
to existing ones. Farms have 
been built on rooftops as the 
children have been encouraged 
to think about how they would 
re-design their city for a 
Net Zero future.

›

UN Sustainable 
Development 

Goal:

Lewis Mould 
Senior Geospatial 
Consultant

Sam Collier 
Geospatial Consultant

Copyright @ UWE
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Applying spatial 
open data for 
revolutionary 
wastewater 
network design
Sustainable Development Goal No. 6 seeks to ‘Ensure 
access to water and sanitation for all’. This is no small 
task; the UN estimates that one in three people cannot 
access safe drinking water, and used the Covid-19 
pandemic to highlight that 40% of people globally also 
do not have even a simple hand washing option. Making 
up this deficit, to provide water and wastewater networks 
for all, would be a matter of billions of dollars and several 
decades of planning and design work.

But this isn’t an issue we can 
afford to ignore. Fixing water 
and waste systems access 
would directly decrease deaths 
and illness from waterborne 
diseases, assist in improving 
surface water quality by 
reducing excrement pollution, 
and help increase gender 
equality by freeing up women 
and girls from their daily water 
collection tasks. 

So, how do we create water and 
wastewater networks in these 
areas quickly and efficiently?

A spatial solution for scale
The first use of spatial analysis 
is often attributed to John Snow 
in 1854. He used spatial data 
to trace cholera transmission 
to a single shared waterpump 
in Soho. Now the solution to 
the issue at scale is the same; 
spatial data.  

›
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UN Sustainable 
Development 

Goal:

A set of school resources to 
explore digital engineering 
this new Minecraft world are 
currently being developed 
by the DETI Inspire team for 
release next academic year. 

These 1-2 hour Minecraft 
lessons are currently being 
trialled with local primary 
schools, linking activities to 
the curriculum and drawing 
on several different subject 
areas to allow for a cross-
curricular and rather unique 
learning experience.

Given the success of the 
scheme, and the high quality 
design engagement it 
produces, the technique is 
also being developed further 
by the Atkins Geospatial Team 
to integrate into stakeholder 
engagement campaigns with 
adults. It’s hip to be cuboid. 

“Giving young people access to these places and giving them power to 
reshape them, even if it is just in Minecraft, offers them the opportunity to 
imagine their world as being different to what it is now. We hope that planting 
the idea that we can have some control over our own environment will lead 
some young people to think about the relevance of design and engineering 
to their lives, and then perhaps on to thinking of themselves as designers 
and engineers of the future.”

 – Liz Lister, STEM Ambassador Hub West England
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NetCreate offers significant 
time and cost benefits (80-
90%) compared with the 
traditional, manual approach for 
developing high level layouts 
for wastewater networks. It will 
accelerate outline planning to 
allow early scope definition for 
schemes and programmes of 
work. This will allow funding to 
be allocated more quickly, and 
with greater certainty, to areas 
with greatest need and help to 
facilitate the implementation 
of sanitation schemes in 
developing countries

The provision of resilient 
sanitation schemes will help 
to reduce the risk of infectious 
diseases and improve health 
which will in turn attract 
business, create jobs and help 
develop the local economy. A 
WHO study in 2012 calculated 
that for every US$ 1.00 invested 
in sanitation, there was a 
return of US$ 5.50 in lower 
health costs, more productivity, 
and fewer premature deaths.

A unique solution
NetCreate has the potential 
to permanently transform 
traditional ways of working on a 
massive scale. It demonstrates 
that digital technology is at 
its most powerful when used 
on a mass scale, bringing 
efficiencies to infrastructure 
design which can ‘turbo-
boost’ sanitation planning in 
developing countries.

NetCreate has been modified to 
automatically generate water 
supply and treated sewage 
effluent networks and could 
be further developed to create 
other linear infrastructure 
networks such as stormwater, 
telecommunications (fibre 
optic/broadband), energy (gas/
electric), district cooling and 
heating systems and sewer 
heat recovery systems – which 
if all designed together could 
ensure a fully coordinated, BIM 
compliant, utility layout for 
the catchment. 

As well as accelerating 
the development of global 
sanitation infrastructure, 
NetCreate will benefit the 
poorest two billion people in 
the world who lack access to 
basic sanitation, helping to 
achieve UN Sustainability Goal 
No. 6 (Ensure availability and 
sustainable management of 
water and sanitation for all).

The automation and 
standardisation of wastewater 
network planning using 
opensource datasets has the 
power to not only transform 
the way we develop networks 
but to enable a better quality of 
life in the process. We believe 
NetCreate can help improve 
the lives of those who need it 
most and is truly the future of 
utility planning.

With thanks to Andy Taylor 
and Matt McDonald

Richard Thomas 
GIS Technical 
Consultant

Enter NetCreate, an innovative 
digital process created by 
Atkins that uses global 
open source GIS datasets 
to automatically create an 
outline wastewater network 
on a repeatable basis. It brings 
together topographic data, 
road layouts and population 
distribution data to assign 
the shortest route from 
each property along defined 
roads to the lowest point in 
the catchment where the 
waste water treatment works 
will be typically sited. Pipe 
sizes are assigned based on 
the number of customers; 
manholes are inserted at 
junctions and defined intervals 
on straight pipes. Cover levels 
are taken from topographic 
data; minimum gradients and 
pipe depths are based on good 
engineering practice.

A standardised approach 
makes it repeatable throughout 
countries or across regions, and 
configurable to client needs. 
The output from NetCreate 
can also be integrated 
into proprietary hydraulic 
modelling software.

Why is this so 
transformational?
The manual planning of 
wastewater networks is an 
inefficient, time-consuming 
activity, requiring extensive 
data collection for engineers 
to define pipe layouts against 
standard specifications. It is 
a labour-intensive repetitive 
process that takes years 
to complete.

NetCreate disrupts the 
traditional manual approach 
to the planning of wastewater 
network infrastructure by 
processing global open 
source GIS datasets through 
a digital platform. 

Using continuously updated 
data, NetCreate removes the 
need for costly time-consuming 
bulk data collection. As a digital 
solution, it can quickly process 
the data against defined rules to 
generate a high-level network.

A tried and tested solution
NetCreate has been used to 
generate outline wastewater 
network layouts for 150 
catchments on a Master Plan in 
the Kingdom of Saudi Arabia for 
investment planning. Following 
subsequent applications in 
India and Kenya, we have 
recently recently completed 
three commissions for the 
Asian Development Bank in 
the Philippines, Cambodia 
and Indonesia.
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Our work
We’ve been helping our clients collect, analyse, manage and share data for over 
25 years, making a critical contribution to project safety and performance. Our wealth 
of knowledge and alignment with the highest industry standards (building information 
modelling (BIM) including ISO 19650 processes) makes us the perfect partner on large 
infrastructure projects. Explore some of our recent projects below.

NETWORK RAIL – 
VEGETATION ENCROACHMENT
We’re developing new digital tools to help 
Network Rail reduce the time and cost involved 
in monitoring earthworks and keeping vegetation 
clear of the tracks, so it can run a safe service 
and minimise inconvenience to passengers. To do 
this, our technology, cyber security and project 
management experts are working together to 
optimise the value of the operator’s data and 
make it easier for managers to identify and 
address issues before they disrupt services.

KENYA TRANSPORTATION 
GAP STUDY 
Kenya is experiencing rapid population growth 
and increasing urbanisation which is putting 
strain on a transport network with a historic 
investment deficit. We have conducted a study 
to identify gaps in the countries transport 
infrastructure and propose interventions 
for addressing these gaps.

EDF ENERGY, HINKLEY POINT C – 
DRONE SURVEY
We’re using a state-of the-art drone to gather 
information on the progress of construction 
the Hinkley Point C power station in Somerset, 
England. We used our fixed-wing, vertical take-
off and landing aircraft to make the collection of 
accurate survey data safer, more efficient and 
cost-effective. The high-resolution images that 
are produced can then be used to inform decision 
making about the infrastructure that’s being built 
on site.

NET ZERO LEISTON, 
EAST SUFFOLK
When EDF commissioned a complete route 
to Net Zero for Leiston, a rural village, Atkins 
undertook complex analytics to calculate a 
baseline individual energy demand for over 
3500 properties. To create a Net Zero plan, this 
baseline was converted to a time sensitive GIS 
model demonstrating the incremental carbon 
reductions as new measures were introduced.

PORTSMOUTH WATER 
AND SOUTHERN WATER – 
HAVANT THICKET RESERVOIR
The new reservoir will be the first for the 
south east since the 1970s, and represents 
a decade long project for Atkins. During the 
project we are prioritising stringent data 
versioning, interoperability between our sCDE 
and design systems, and clear visualisation 
of the final design. 

To look at more of our work visit: Projects | Atkins (atkinsglobal.com)

https://www.atkinsglobal.com/what-we-do/projects
https://www.snclavalin.com/en/beyond-engineering/vegetation-encroachment-vs-data
https://www.snclavalin.com/en/projects/hinkley-point-c-drone-surveys
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