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Abstract: A global existential and interlocking environmental, climate and cooperation/equity
polycrisis is being faced, which increasingly impacts and is impacted by water and land systems.
As a result, transformations in response are gaining increasing traction. Advances in approaches to
visualising and communicating how innovations and changes in landscape features enable shifts,
transformations and transitions are more crucial than ever before. Visions help focus actions, col-
laboration and alignment of multiple actors in working towards a common purpose, whilst also
entering people’s consciousness at the deep level of values, transforming beliefs and consequently,
thinking and action. They give direction on effort and pull on transformational innovation. The ev-
idence-based ‘Water Visions Visualisation Platform’ presents an innovative and accessible way to
illustrate, communicate and support future water visioning and strategizing at the landscape scale
based on composite paradigms, scenarios, horizons and concepts. Plausible visions of the future are
envisioned, illustrated, narratively described and qualitatively assessed, as well as connected with
real-world examples and resources through the interactive Platform. This paper outlines the co-
creation methodology, the architecture and the co-development of the Platform, as well as a prelim-
inary evaluation through literature-based criteria and the sharing of the Platform with a number of
audiences.

Keywords: communication; future; horizon; landscape; platform; scenario; sustainability; transi-
tion; visualisation; water

1. Introduction

Scientific consensus suggests that the scale of global challenges faced in the current interlocking
systemic polycrisis will require transformative change over a long-time scale to deliver sustainable
outcomes, with different actions needed over different time horizons [1-3]. Global pressures have
also resulted in cross-disciplinary consensus that in the water management context it is time to both
critically review the effectiveness of existing policies, approaches, processes, technologies and mech-
anisms and take a fresh and more systematic exploration of how water management might look, cope
and adapt from the present into the future [4-8]. This is of course not limited to water management
but in depth coverage of other areas is beyond the remit of this paper, though we touch on different
domains and sectors where they directly interconnect with water. Paradigm shifts and sustainability
transitions for water management are key and a large volume of work exists highlighting the trans-
formational changes required in long-term horizons, principles, approaches and strategies, as well as
action, including towards more regenerative systems [9-17].
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Consequently, to visualize and communicate these shifts, transitions and changes, it becomes
necessary to collectively identify positive visions of the future. Such visioning and resultant visions
provide hope, direction, gain commitment for a common cause and can lead to co-design of effective
responses and programmes of action for a better future, pulling on transformational innovation, ra-
ther than dwelling on doom, gloom, catastrophe and plummeting people into eco-anxiety, despair
and reactive responses. Visions can also act at the deeper level of peoples’ values and mental models;
move effort away from "futures modelling" based on past trends and current system limitations; and
cut through often contradictory individual and collective short-term opinions and actions. Visions
provide a pathway towards long-term desired goals and a way of envisioning alternative futures [18—
22].

However, understanding, translating, visualising and communicating the concepts, principles,
innovations, layers of disciplines, scales, dimensions and actions behind paradigm shifts, sustaina-
bility transitions and transformational change are major challenges. These challenges require re-
sponses that act systemically, through circularity and across the nexus, thus requiring reframing and
viewing our world as an overlapping, interconnected and interacting complex system rather than a
complicated system. Sustainable and resilient adaptive water futures/catchment landscapes must
therefore be viewed and visualised as complex socio-ecological-technical systems (SETS). Socio-eco-
logical-technical systems (SETS) are defined where interactions occur across social and economic sys-
tems (socio); ecosystems, habitats and other natural systems (ecological); and infrastructure, built,
engineered and technological systems (technical). This requires sectors to view these interacting sys-
tems as one integrated system rather than as separate systems. Several authors consider a false sepa-
ration of these components (in conceptualisation, policy and management) to be a major reason for
environmental and social decline that has reinforced a paradigm of failing attempts at protecting the
‘natural world” from the ‘other separate” degenerative, unsustainable, human world’. This separa-
tion establishes conflicting and adversarial agendas in which nature generally loses out. Only once
SETS are acknowledged and reframed across multiple domains can further effective, equitable, resil-
ient and sustainable transformational change occur [20-28].

In addition, approaches to visioning and envisioning aim to enable people to suspend reality,
visit a positive version of the future, bring back what they saw and shape it into something in the
present that can lead back to the future. Such ‘backcasting’ methods produce visionary images of
long-term futures that can motivate accelerated movement towards achieving sustainability goals.
Backcasting often requires ‘generation of images of the future’, ‘construction of future visions” or
similar [29]. However, whilst visioning and backcasting is the act or process of making such mental
‘images’, what remains after this to represent that process and the futures discussed, is often not
explicitly considered; artefacts remaining are often not coherent images or pictures or illustrations.
Very few studies go beyond textual or diagrammatic future representations and [30] refer to these
‘images’ as being “...mental images of attainable futures...shaped by a collection of actors.” (pg. 1035); this
is not to say all backcasting projects do not produce artistic depictions beyond these mental ones.
Whilst artistic depictions of snapshots of the future abound for various topics and themes on the
internet, they are often not tied to real-world visioning, backcasting or futures and are thus more akin
to science fiction [31]. However, if future ‘images’ are to be powerful enough to capture people’s
minds and imaginations and inspire exploration of challenges and opportunities, then backcasting
and futures illustrations and artefacts need to creatively present what is possible through a range of
media [28,31].

This brings us into the world of visualisation and communication (and to some extent e-learn-
ing), where storytelling and realistic illustrative depictions enable objects, people, nature, technology,
infrastructures, systems and society to be situated in and connected across these futures, alongside the
textual descriptions of the plans, goals, objectives, outcomes, feasibility, potential and consequences.
The end result needs to be a way to communicate these whole-system illustrations of the future to
audiences who were not party to the workshops and activities through which they were derived and
whom did not formulate the textual or mental visions or images. In addition, in a fully participatory
way, illustrated artefacts can be used to include people from across all walks of life in their re-
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interpretation and re-configuration ex-post. This can help non-scientists feel they are not excluded as
opposed to always included; they can engage if and when they want rather than throughout their
whole life [33]. As [23] also notes, envisioning the future with communities enables individuals and
groups to bring aspects of their cultural and sub-cultural attributes into an otherwise potentially
dominantly technocratic process.

From a science communication point of view, whether that be environmental science, climate
change science or futures communication, the selection and use of messaging, narratives, storytelling
and visual imagery has been subject to substantial research and practical guides issued from various
organisations [31-37], [ISO 14063:2020]. Futures communication is in its early days and as [41] assert,
whilst communication is noted as a crucial part of futures work, there are areas with limited or no
published work and a definition of futures communication is needed. In a UK context [40] produced
a list of “top tips’ for futures communication, synthesised from a network of over 300 Futures practi-
tioners.

With this context and background in mind, the Environment Agency England, the Westcountry
Rivers Trust and Plan Vision aimed to co-create a, proof of concept, interactive platform through
which to explore illustrations and narrative visions of the future. Platform content would be under-
pinned with an extensive evidence synthesis [20], as well as real-world examples of the “art of possi-
ble” and “pockets of the future in the present’. The Water Visions Visualisation Platform was co-cre-
ated to achieve this aim and to act as a platform for further information collation, organisation, com-
munication and deliberation.

The rest of this paper proceeds as follows: the next section outlines the Water Visions Visualisa-
tion Platform co-creation methodology. This is followed by a section outlining a brief “user journey’
through the Platform to demonstrate the illustrations and interactive elements (to undertake a full
interactive journey please visit: https://wrt.org.uk/project/water-visions/). The penultimate section
provides a preliminary evaluation of the Platform based on the initial monitoring and evaluation
activities and contextualizes them in the literature. A final section brings all previous sections to-
gether in concluding remarks and recommendations.

2. Co-creation methodology

The Water Visions Visualisation Platform (‘Platform’) project set out to co-develop illustrations
(visualisations) of future regenerative, sustainable, resilient, shared and socially just landscapes to
showcase and communicate evidence-based material and the ‘art of the possible” in relation to sus-
tainability transitions with a focus on water. The aim was to provide accessible, inclusive visualisa-
tions and other supporting content to enable stakeholders with highly diverse levels of prior
knowledge and technical skills to engage with and co-develop a shared vision for future SETS land-
scapes.

The illustrations and wider Platform needed to help illustrate landscape wide interventions (ur-
ban and rural) as well as coherent systemic programmes of interventions; illustrate and promote con-
sideration of different routes to resilient, sustainable, regenerative and socially just landscapes to
benefit all; depict a shift to more coherent management and governance of artificial (grey) and natural
(blue/green) infrastructure, technology and processes to deliver resilient and sustainable water and
environmental systems; highlight possible futures for farming/food production, land management,
water service provision and waste processing, blue-green urban landscapes and the increased (but
appropriate) use of nature-based solutions to support thriving communities and businesses; be flex-
ible in terms of self-guided or pre-designed tours of the material and for updating, wider input and
further co-design.

Consequently, stages of the work included:

e  arapid scoping review and workshops on key concepts, principles and approaches identified in
the science discourse, such as systems thinking and analysis; management change; circular econ-
omy principles; regenerative methods; water-energy-food-nexus; polycentric governance; co-
creation; shared values; the Three Horizons Framework; scenario planning and policy mapping;
Systems Innovation Approach; future visioning, future-scaping, envisioning, transition
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pathways, adaptive pathways and the “What if’ approach; forecasting and backcasting; biore-
gional planning; landscape frameworks and optioneering; and communication and pedagogy
[17,20,23,29,31,36,42-61];

e  synthesis of this material into provisional scenarios based on axes of econo-centric to eco-centric
and technology for private good to technology for public good.

e  co-development of a visualisation ‘architecture” framework to accommodate visual and narra-
tive description of elaborative content and synthesis;

e  co-development of conceptual and technical designs for the illustrations and supporting infor-
mation;

e co-development of interactive content with links to supporting resources;

e  delivery of initial “pilot-testing’ to high-level audiences and a formal launch to wider audiences.

As the visualisations represent the physical landscape with horizons, paradigms, scenarios, vi-
sions and futures playing out across them, the three detailed visualisations and one wireframe (to
represent a socio-eco-centric scenario which is difficult to illustrate and poorly supported by easily
accessible by literature and/or to enable stakeholder and community workshopping) are conse-
quently referred to as:

1. Landscape 1 (L1) - “Unsustainable’;

2. Landscape 2 (L2) - ‘In Transition’;

3. Landscape 3 (L3) - ‘Regenerative Sustainability’;

4. Landscape 4 (L4) — Regenerative Utopia/Transformed.

In a very general sense L1 operates within an ‘econo-technical” paradigm (economics and tech-
nology are the dominant drivers); L2 and L3 in an ‘eco-technical’ paradigm (ecology and technology
are increasingly the dominant drivers) and L3 and L4 operate within a socio-ecological-(technologi-
cal) paradigm (where social and ecological aspects are the dominant drivers with technology focused
to support the optimisation of these). These paradigms are described further as vignettes in [20].

To fully commence the co-creation process, a reframing of the ‘desirable” characteristics of the
‘art of the possible’ for such future water visions of the complex catchment landscape systems and
sub-systems was required, which is summarised in Table 1. This was used as a starting and return
point to ensure the visualisations were progressing as needed. The co-creation methodology subse-
quently took the following steps:

i Co-defining the system and timescales: sub-systems, capitals, features and actions;
ii. Assessing and visualising system services and nexus outcomes (‘benefits’);
iii. Co-production of illustrations, messages and narrative content.

The methodology to co-create the visualisation platform developed and evolved organically as
the project participants developed an understanding of each other’s perspectives, knowledges, ideas,
preferences, ways of working and requirements through meetings, workshops and other communi-
cations (e.g. emails, documents). The Theory of Change approach [62,63] was used to track the work
for monitoring and evaluation.
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Table 1. Commencing transformations — mapping out characteristics (areas, principles, ways of work-
ing, actions for potential influence) to reframe to facilitate transformational change, some ‘real world’
examples and how they are visualised in the Water Visions Visualisation Platform. H=Horizon;
L=Landscape.

Framing for Framing Actions/Potential Real world example/s  Representation in
Compliance forregen- for influence (for ex- Visualisation
(Unsustain-  erative isting decision mak- Platform
able); H1; L1 sustaina- ers)

bility and

resilience

(futures);

L2 and L3
Addresses Addresses Co-develop more 3 capitals/systems ap- ~ Landscape fea-
symptoms systemic ‘upstream’ regenera- proach —natural sys- tures map onto
and ecologi-  causes tive & sustainable tems, infrastructure these systems &

cal (and win-win systems -fo-  systems (natural & demonstrate their
some e.g. cused interventions  built), social systems interdependencies
health) con- (ideally at source), (social & cultural).
sequences including design and

retrofit, generating

zero-pollution/envi-

ronmental & social

harm (aka net zero

carbon)
Non-regen-  Regenera- e System (SETS) e Whole water cycle e Nature-
erative (i.e. tive, resili- understanding, management & based solu-
degenera- ent nexus- analysis and governance/Inte- tions,
tive), non-re- focused management grated Water Re- blue/green
silient, bio- Socio-eco- e Adoption of sources Manage- cities &
physical wa- logical- multiple capi- ment (water, land homes,
ter-only sys-  technolog- tals into analy- & other resources) multi-scale

tem with in-

ical system

sis, business

water sensi-

completely ~ based practice & re- e Communities of tive urban
imple- (SETS) porting practice, design
mented lin-  with fully e Reinforce, knowledge net- (house, de-
ear & siloed  imple- strengthen & works, learning velopment,
working & mented enhance exist- alliances, citizen city)
governance  circular & ing polycentric assemblies (all

and compet-  systemic structures, in- these need to be * Regenerative
ing incen- working teractions & en- cross-institution farming
tives focused and poly- forcement however)

on mitiga- centric e Co-create & co- e Sustainable
tion, restora-  systemic ordinate coher- e EUWEFD land prac-

tion &

ent & effective

implementation in

tices — multi-
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inflexible,
‘one ap-
proach fits
all’ perma-

nence

Neo-liberal
(private
good, profit
driven),
technocratic
& opaque

with limited

govern-
ance in-
centivised

for sus-
tainability
focused on
reuseabil-

ity, adap-
tation &
flexible,

‘fit for use’” o
imperma- e

nence

Social .
(public

good,

shared

value

driven),
democratic

&

alliances with
shared govern-
ance, visions,
strategies &
purpose — sup-
ports full imple-
mentation
across public,
private & non-
profits

Fit for purpose
Regenerative
planning
amongst sectors
Environmental
equity & fair
transitions (‘lev-
elling up’)
Establish stand-
ards for better
co-design of in-
frastructures &
governance
(‘better by de-
sign’)

‘Instep co-transi-
tioning” - iden-
tify win-wins &
avoid unin-
tended conse-
quences
Review & re-
verse perverse

incentives

Co-produce
new policy ap-
proaches &
tools for SETS-
focused analysis
& assessment of

multiple
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agement

Individuals &
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functional

landscapes

e Repurposed
industrial
landscapes &
reprocessing
& remanu-
facture facili-

ties

e Centralised
& distrib-
uted water

networks

e Source con-
trol (RWH,
SuDS) to re-
duce surface
water vol-
ume; reed
beds, con-
structed wet-
lands, sludge
biodigesters
& other in-
novative so-
lutions to
treat & reuse
wastewater
products &
generate
heat &
power

e Co-created
‘Perfor-
mance
wheels’ for
System Ser-
vices &
Nexus Out-

comes
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understand-
ing of nega-
tive unin-
tended con-
sequences.
Clearly un-
fair /unjust
and conse-
quently
leading to
unhappiness
and poor
health and
wellbeing.
Unhealthy
food and ur-

ban systems.

Non-evalua-
tive & non-
adaptive,
lags behind

transpar-
ent with
under-
standing
of risk &
trade-off
manage-
ment.
Driven to
be fair/just
leading to
happiness
and im-
proved
health and
wellbeing.
Healthy
food and
urban sys-

tems.

Evaluative
& adap-
tive, keeps

up with &

capitals/ser-
vices/goods (in-
stead of cost-
benefit analysis
or £-based met-
rics only)
Promote corpo-
rate responsibil-
ity & participa-
tory approaches
for adoption of
corporate
shared value in
all organisa-
tions over a cer-
tain size (see
OFWAT re-
quirement of

water industry)

Co-develop
structures for
enhanced eval-

uation & policy
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e Distributed
ownership
between, for
instance, pri-
vate, com-
munity and

public (state)

e Changesin
social prac-
tices includ-
ing behav-
iour change,
citizen sci-
ence, partici-
patory ap-
proaches, en-
vironmental
education
(including
different
value &
worldview
systems),
embedding
equity &

fairness

e Regenerative
economics —
sustainable
finance,

green bonds

e Socially just
and eco-cen-
tric alterna-
tives to GDP

e Landscape 3
provides an
open interac-

tive space for
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ing with sci- Culm Blueprint production
ence/research of science
organisations communica-
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ployment state-
of-the-art
knowledge (in-
cluding place-
based scale/ac-

tors)

2.1. Co-defining the system and timescales: sub-systems, capitals, features and actions

A number of online tools, such as MURAL, were used to facilitate meetings and workshops and
digital workspaces, such as MS Teams, were used to share materials, resources, working documents
and other files. MURAL boards covered (example in Figure 1):

1. A workshop to brainstorm visualisation of sustainable landscapes — to collate knowledge, refer-
ences, examples, images, diagrams, ideas and suggestions on perspectives, approaches, frame-
works, tools, innovations, features etc to include in the visualisation platform;

2. A workshop to undertake scenario and policy mapping — to map out existing policy and suggest
potential future policy requirements for three scenarios/horizons/visions along a timeline out to
2050-80 (or ‘open’), covering policy, governance and society and identifying barriers to change
at the micro and macro scale;

3. A workshop to determine Landscape 1 and 2 feature label allocation, messaging and narrative
development tasks — agreeing on label length, content and convention was crucial to ensure con-
sistency in the visualisation platform textual content to enable ease of recognition, association
and navigation during the user experience;

4. A workshop to explore Landscape 3 features and undertake sharing, monitoring and evaluation
planning — to brainstorm ideas for a landscape representing transformation/transition (i.e. in-
cluding full implementation across the SETS of regenerative, circular, nexus approaches etc).

These MURAL boards were active documents that were contributed to by all participants
throughout the project duration. Boards were synthesised into Excel spreadsheets using a bespoke
structure based on the content and architecture needed to begin to develop and populate the elements
of the visualisations. A deliberative process was undertaken [64,65] using the initial MURALSs and
spreadsheets to determine the elements that would form the main foci for the illustrations. The
spreadsheets were also used to track all of the components required in their co-creation (images,
links, resources).
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Figure 1. Example MURAL board (online work board tool) co-created during the project methodol-
ogy.

The elements represented sub-systems — water, energy, waste, transport, food; capitals — natural,
built/infrastructure and socio-cultural; assets/features — individual technologies, processes, policies
and transactions; actions/pathways — shifts in function and feature representing steps of change; and
timescales — present, range of futures. Repositories, inventories and finally an online Content Organ-
iser (Figure 2) were iteratively developed to dynamically collate all elements underpinning the visu-
alisation platform architecture into one place. The creation of the repositories and inventories enabled
the illustration elements to be finalised and communicated to Plan Vision (project partner illustrator)
to enable the illustration work to commence. The evolution of the repositories and inventories into
the Content Organiser then enabled the mapping of the elements and illustrations to a ThingLink
architecture in order to begin construction of the interactive visualisation Platform. However, before
this step was undertaken, ‘benefit wheels’ were developed in order to enable users to compare the ‘3
capitals’ performance of the outlined elements.

3 Excel Content Saved 2 Looking for something? Search for itl

> = Messagematix 1UP 1AG TWSU TLOW IFRM 1PHI 1C1 1COM 1B 1HOM 10S 1EC TINT 2UP 2AC 2WSU 2LOW 2FR

Figure 2. Snapshot of the Content Organiser used to collate all visualisation platform elements and
content.

2.2. Assessing and visualising system services and nexus outcomes (‘benefits’)
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The Local Action Project’s Opportunities Assessment Method [66,67], which is used to visualise
various metrics in the form of ‘wheels’, was built on and adapted for application to the visualization
platform to produce wheels to embed in the Platform. The adaptations required co-defining and add-
ing additional metrics to represent benefits provided by the landscapes, zones and features with a
focus on their performance and contributions to sustainability. Additional metrics focused on resili-
ence, sustainability and the nexus components and led to the development of two separate wheels
focused on System Services and Nexus Outcomes, which are summarised in Table 2 and an example
wheel illustration in Figure 3. The Content Organiser was used to collate expert opinion scores (pro-
vided by project participants) for each of the System Services and Nexus Outcomes metrics. This was
undertaken at the whole landscape level, for each landscape zone and system and for all the features
within each landscape zone and system. The wheels enable the performance and contribution of the
different features, zones and systems to be compared across the landscapes, as well as being able to
undertake a comparison at the overarching landscape level. The wheels were based on deliberation
by project participants in the first instance but allow for wider participatory deliberative discussion
and revision or modification through future co-development phases.

Table 2. System Services and Nexus Outcomes benefit ‘wheels’ categories and segments.

System services (wheel) Nexus outcomes (wheel)

o  Natural assets (category): o  Water (category):
= Supports biodiversity (seg- = Sustainable water management
ment); (segment);

=  Water cycle regulation;

= Greenhouse gas (carbon) regu-

Low flood and drought risk;

Sustainable access to water;

lation; o Land:

* Connection to nature; * Healthy ecology and biodiversity;
o Infrastructure: * Sustainable industry and

=  Water resources; transport;

= Waste management; = Liveable towns and cities;

* Food and drink production; = Sustainable access to land;

* Energy generation; o Food:

* Housing provision; = Sustainable food and drink;

* Industry and transport; o  Energy:

= Flood risk management; = Sustainable energy supply and de-

* Recreation and amenity; mand;
o  Social and cultural assets: o  Climate:

* Work and productivity; * Low hydrometeorological hazard;

* Community cohesion; * Good air quality

= Social justice and equality; o  Society:

= Behaviour and attitude.

Sustainable society.
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2 Landscape 2:
|

n transition

Figure 3. Example System Services and Nexus Outcomes benefits wheels for Landscape 2: In transi-
tion.

2.3. Co-production of illustrations, messages and narrative content

The completion of the Content Organiser and the initiation of the construction of the wheels,
enabled the project to shift into the illustration, messaging and narrative co-production phase. During
the workshops it emerged that more than illustrations would be needed to convey the concepts, prin-
ciples and messages the project aimed to communicate and therefore the approach was modified so
that accompanying each Landscape, Zone, System and Feature was a detailed textual narrative to
provide context and depth to the illustrations. [llustrations and narratives were drawn and written
iteratively in parallel to enable them to eventually be connected together within the ThingLink Plat-
form. The Platform allows for further narrative and other information and media to be attached
through embedding additional links to further better describe and illustrate concepts, principles and
messages and to provide case studies of them the concepts ‘in action’.

IMlustrations of the main three Landscapes were sketched on layers of A0 (L1-3) tracing paper in
ink as wireframes during the first iteration (Figure 4), allowing time for feedback and style and con-
tent shifts as needed. Vignettes or ‘zoomed in’ areas, which became the ‘Zones” were also produced
at this time. This style of illustration and process was consciously chosen, as it brings humanity, com-
fort and connection into the illustrations, which can be missing from illustrations and graphics pro-
duced through more graphic design and computer aided design (CAD) methods and processes. Fol-
lowing this first stage, an initial colour version of each whole Landscape and Zone containing de-
tailed Features was produced, shared and reflected upon for Landscapes 1, 2 and 3. Minor changes,
edits and updates were then made, before the final illustrations were produced.

The whole landscape colour illustrations bring the Platform user/viewer into the world of water
and land management, situating them as the explorer of this world —in either a self-guided or guided
way depending on journey type, which is discussed in the following section. The Zones and Systems
enable users to zoom in to a more manageable and visually more ‘friendly’ vignette scale, which
draws them into the detail of what is featured and what is happening in the Zone or System they
have chosen to explore. As the user becomes more comfortable with what they are viewing, they may
choose to explore the detail of the Features and interact with the clickable elements of the Landscapes.
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Figure 4. Example illustration production: whole landscape wireframe image on tracing paper.

Each layer of the illustrations — Landscape, Zone/System, Feature - has clickable elements. These
clickable elements contain the narrative for the element, as well as multi-media links to images, fur-
ther information and resources (Figure 5). The narratives are written in an accessible, engaging lan-
guage and in styles representative of what needs to be communicated through each, depending on
the Landscape within which the user finds themself: Landscape 1 - providing reflection on what is
not working well; Landscape 2 - providing an indication of a shift or change to what is better for the
environment, society and the economy; Landscape 3 — providing insight into how the new innova-
tions or approaches have positively influenced the Landscape; Landscape 4 — wireframe only (for use
in co-visioning and co-creation workshops).

Landscape 2: In transition Agriculture
- . ; 8k

TG .
' Agriculture w

ensuring no livests
within 10m of an;
of these practices help to increase
crop productivity and maintain or
improve the structure and health of

Figure 5. Example narrative boxes from Landscape 2 - Agriculture Zone and the Sustainable Land
Practices Feature.

Some of the narratives were co-produced with collaborators external to the project team who are
experts in their field, such as coastal and marine environments. The narratives were also required to
more explicitly depict messages around the socio-cultural institutions and infrastructures that play-
out across the landscapes. During the co-creation process it became apparent that depicting such
features in the illustrations would require a different approach than for natural or built environment
infrastructure - social and cultural capitals, “assets’ and services are more difficult to visualize in de-
tail through imagery. Additionally, considering which institutions and decision-making structures
will be needed in a future where citizens are more educated, knowledgeable, skilled, engaged and
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empowered required extra attention in the workshops. To accommodate these perspectives, addi-
tional categories were added to the Wheels previously described. Future phases of the project aim to
more fully consider additional multi-media devices that could be used to better depict and explore
these dimensions of the Landscapes, which highlight the complex interactions amongst changing
knowledges, changing institutions and broadening imaginations (both public and institutional) that
require representation. This is particularly the case for the Regenerative Utopia Landscape (4), which
is potentially highly populated with more abstract socio-cultural, eco-technical, eco-economic and
socio-eco-political concepts.

The previous section describes the steps in the co-creation methodology. The following section
describes an example user journey to demonstrate the steps that might be taken in exploring the
illustrations, narratives and multi-media resources that have been populated into the proof-of-con-
cept Platform.

3. User Journey

Undertaking the co-creation methodology described in the previous section and bringing to-
gether all of the elements and components resulted in a Platform with the architecture outlined in
Figure 6. To navigate this complex architecture a User Guide is included in the landing page. In this
section an example user journey is provided to indicate how a Platform user might move in and
around the architecture.

Water Visions e
Visualisation Platform RSN\
(LanDscapE1 ) [ianbscapE2 ) [ LANDSCAPE3 ) [LANDscaPEs )
Unsustainable In transition Regenerative Regenerative

L ) 9 ) L sustainability ) L utopia

4 (" zones N\ [ swstems O\ /0 ... N\
features—mgre Wire frame - work in
interconnection progress

AN T J
[ POP UP FACT SHEET ] [ POP UP FACT SHEET ] [ POP UP FACT SHEET ] [ POP UP FACT SHEET ]

Key messages, information, examples & resources

Figure 6. The current overall architecture of the demonstration Water Visions Visualisation Plat-
form.

The Platform can be used as a resource in a number of ways:

e As aresource to support fully guided webinar presentations with pre-set narratives or “user
journeys’ through the use of slide decks.

®  Asaresource to support a hybrid - part-guided, part self-exploratory - live online session.

e Asaresource to support an entirely self-guided session through a user-led journey.

Within this paper only the first resource example is possible to demonstrate. To undertake the
third option - a live, entirely self-guided session through a user-led journey — please refer to the pre-
viously provided web URL address. Figure 11 illustrates a user journey with a pre-set narrative fo-
cused on agriculture. The steps in the user journey are intended to guide the user around the Platform
to maximise convenience and focus and to avoid cognitive overload:

Landing page — Welcome video, Introduction, User Guide, Landscapes 1-4;
Landscape 1 — Landscape 1: visualisation of an Unsustainable scenario landscape;
Landscape 1 — Overall scenario landscape description and scenario wheels;
Landscape 1 — Zone: Agriculture; Feature: Livestock sheds;

Landscape 2 - Visualisation and description for Landscape 2: In transition;

AN
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6. Landscape 2 — Landscape 2: In transition wheels;

7. Landscape 2 - Zone: Agriculture; Feature: Livestock sheds;

8. Landscape 2 - Zone: Agriculture description, list of Features and wheels;

9. Landscape 2 - Zone: Agriculture; Feature: Animal waste digestors description;
10. Landscape 2 - Zone: Agriculture; Feature: Animal waste digestors wheels;

11. Landscape 3 - Visualisation of Regenerative Sustainability;

12. Landscape 3 — Description and wheels.

13. (optional step of considering Landscape 4 wireframe)

(> =]

Figure 7. A flow chart of an example Platform user journey focused on agriculture aspects (refer to
text for title of each individual numbered canvas and description 1 to 12.).

Upon interacting with the clickable Features, the user is drawn further into the layers of infor-
mation and invited to explore more about each Feature to the level to which they feel comfortable.
Shown first in the pop-up factsheets are the narrative text and wheels. If the user clicks the arrows in
the bottom right corner of the pop-up box, they can navigate through a range of additional links to
multi-media resources, such as reports, journal papers, magazine articles, videos and other external
materials, which describe the feature in action. Once finished, clicking on the cross at the top right
corner of the pop-up box closes the box and the user is back in the Zone or Landscape. From there
they can consider their next element to explore or can return to the home page using the navigator in
the top left corner of the screen.

The Platform was demonstrated to high-level audiences during 2022 whilst in development and
formally launched in April 2023. The following section summarises preliminary monitoring and eval-
uation undertaken after these activities.

The platform also features other functionality to encourage interest, exploration and use such
as:
¢ A swipe animation from Landscape 1 to Landscape 3;

e A simple animation illustrating the reimagining of wastewater treatment plants as circular ‘bio-
resource centres’ operating across the nexus;
¢  Downloadable illustrations, for, for instance, developing bespoke user journeys.

4. Preliminary Evaluation

Once the proof of concept demonstration Platform was completed, a preliminary evaluation was
undertaken, which comprised two aspects: (i) evaluation against criteria from reviewed literature; (ii)
evaluation through pilot testing and feedback forms.
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Criteria for evaluation were synthesized from relevant literature and focused on implementation
of a futures approach [40], effective communication of futures alternatives [68] and meaningful and
effective adaptation communication [69]. The final 40 evaluation criteria are summarised in Table 3
alongside evaluation of whether or not the Platform achieved the criteria and how. The Platform
achieved all 40 criteria, highlighting the importance of the intensive and extensive co-design, co-de-
velopment and co-creation methodology implemented. [68] also noted the importance of improving
the quality of visualisation tools and involving stakeholders in co-development, as well as ensuring
tools are accompanied by dedicated community engagement capability if aiming to make landscape
science more accessible and applicable to current and future users.

Table 3. Water Visions Visualisation Platform evaluation criteria achievement summary.

So what? Now
what?” ques-
tions to ex-
plore impacts
and include
next steps,
time-frames,
impact sever-
ity and inter-
connections

# Criteria Achieved? How?
Promotes un- Yes Introductory,
derstanding of disclaimer and
futures think- item description
ing as being texts cover this
imperfect and in their narra-
exploratory tives
Explores a Yes The ques-
particular tion/aim is pro-
question vided in the In-

troduction/Wel-
come
Grounds Yes Evidence-based
thinking in [19], which un-
data and derpins narra-
trends whilst tives with imag-
recognising inative illustra-
creative think- tions to support
ing and distin- creative  think-
guishing be- ing
tween objec-
tive facts and
imaginative
visions
Uses “What? Yes Benefits wheels

provide the ‘so
what’, potential
impacts and in-
terconnectivity,
guiding  next
steps and time-
frames for con-
sideration
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Uses narra-
tives and sto-
rytelling for
visualisation

Asks the audi-
ence how they
want to be
communi-
cated with.
The language,
content and
format(s)
should be au-
dience specific
and under-
stood from the
outset

Recognises
uncertainty
and tipping
points

Clearly de-
fined purpose,
aim, objectives

Strategic and
evidence-
based, with
links to the ev-
idence embed-
ded to pro-
vide accuracy
and legiti-
macy
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Yes
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[ustrated land-
scapes, zones,
systems and
features are ac-
companied by a
textual narra-
tive, which
weaves a wider
story

Methodology
includes co-cre-
ation to embed
these aspects

Narratives are
framed using
uncertainty and
multiple illus-
trations indicate
there is no set
future

The ques-
tion/aim is pro-
vided in the In-
troduction/Wel-
come

Evidence-based
[19], with links
to the evidence
embedded in
the clickable
pop-ups (jour-
nal papers, re-
ports, websites,
videos, anima-
tions, images,
podcasts)
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12

13

14

15

16

Current and
future scenar-
ios, as well as
a variety of
scenarios

Accessibil-
ity/easily ac-
cessible, in-
cluding soft-
ware used

Includes a
User guide

Zoom-in abil-
ity (similar to
‘virtual globe”)

Interactive
view and ex-
plore function

Easily naviga-
ble

Easy to inter-
pret/under-
stand

: 20 September 2023

Yes

Yes

Yes

Yes

Yes

Yes

Yes

doi:10.20944/preprints202309.1357.v1

L1 - current, L2
& L3 — futures,
L4 - co-creata-
ble wireframe

Heavily Mi-
crosoft  Office-
biased, as this
tends to be in-
dustry standard
in the country of
origin (UK) but
could be substi-
tuted with other
preferred soft-
ware

User guide pro-
vided on web-
site and landing
page of Plat-
form

Illustrations de-
crease in scale to
facilitate zoom-

ng

Clickable pop-
ups and naviga-
tion icons pro-
vide interaction
and explore
functions

Navigation is
via click and go,
which is famil-
iar to most audi-
ences

Format follows
standard proto-
cols, content is
designed to
avoid cognitive
overload (short
text boxes etc)

17
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18

19

20

21

22

23

Clear visuals
(e.g. text/pixel
size), assump-
tions, limita-
tions and
methods

Includes spa-
tial and policy
aspects

Media in a va-
riety of for-
mats to en-
gage users

Cost/bene-
fit/trade-
off/perfor-
mance infor-
mation

Supports
stakeholder
engagement

Facilitates re-
flection

Enables co-de-
velopment/co-
creation

Yes

Yes

Yes

Yes

Yes

Yes

Yes

doi:10.20944/preprints202309.1357.v1

Appropriate
font sizes and
image resolu-
tion

Spatial element
provided
through use of
landscapes,
zones and sys-
tems; policy ele-

ments con-
tained  within
narratives

Links out to
journal papers,
reports,  web-
sites, videos, an-
imations, im-
ages, podcasts
and others

Benefits wheels
and narrative
elements in

pop-ups

Co-created
amongst stake-
holders and can
be used as a
stakeholder en-
gagement tool

Supports ‘what
i’ thinking,
which is inher-
ently reflexive

Co-created

amongst stake-
holders, L4 spe-
cifically in-
cluded for co-
creation/work-
shopping and

18
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25

26

27

28

29

Supports
learning (in-
cluding social
learning)

Supports
online/work-
shop collabo-
ration

Empowers de-
cision making
at a range of
levels

Opportunity
for face to face
support (e.g.
through
knowledge
brokers)

Is useful and
satisfies users’
needs

Climate
change is
framed as a
phenomenon
personally rel-
evant to the
target audi-
ence

Yes

Yes

Yes

Yes

Yes

Yes

doi:10.20944/preprints202309.1357.v1

Platform can be
further co-de-
veloped as is
fully reconfigu-
rable

Enables users to
acquire and ap-
ply new
knowledge; can
bring together
multiple users
to share and
learn together

Parallel explo-
ration possible
and L4 specifi-
cally included

for co-crea-
tion/workshop-
ping

Enables users to
compare  and
consider a range
of interventions
and actions

Authors can
provide  sup-
port or train
others to pro-
vide support

Indicated
through co-cre-
ation  process

and user feed-
back

Yes, includes in-
dividual-scale
interventions
and actions

19
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30

31

32

33

34

35

Communica-
tion on risks
and impacts

resonates with
local practices,

values, con-

cerns and pre-

vious experi-
ences

Communica-

tion provides

opportunities
to explore im-
pacts by one-

self

Information is
transparent:
uncertainties
are made un-
derstandable
and are visu-
alized to ap-
pear credible

Information is
not over-sim-

plified

Not only fear-
ful messages
are spread

Information
relates to es-
tablished im-
plementation
barriers

Yes

Yes

Yes

Yes

Yes

Yes

20

Narratives are
grounded in the
local  (though
currently  con-
text-specific to
UK)

Self-guided
user journey op-
tion

All narratives,

wheels and
pop-ups are
framed in this
way

Narratives and
media are clear
and use explicit
rather than sim-
ple  language
with definitions
provided where
needed and in a
glossary  and
List of Features
to support

Message fram-
ings and narra-
tives are realis-
tic but optimis-
tic and hopeful

Evidence-based

barriers are
framed appro-
priately
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36

37

38

39

40

Communica- Yes
tion presents

clear options

and lists of al-

ternative ad-

aptation

measures to

choose from

Communica- Yes
tion on actions

is tailored to

the needs and

objectives of

the target au-

dience and re-

lates to every-

day concerns

Adaptation Yes
options are

visualised

It is clear how Yes

individual ad-
aptative re-
sponses can
make a differ-
ence

Communica- Yes
tion enhances

engagement

and discus-

sion among

users

21

Clickable item
menus and List
of Features
clearly convey
options

Everyday con-
cerns are articu-
lated through
Features  that
work less well
(L1) and work
better (L2, L3) at
different scales
for a range of
audiences

Illustrations,
imagery  and
multi media

Through bene-
fits wheels and
narratives

User feedback
indicates the
Platform is be-
ing used to
communicate
future water vi-
sion interven-
tions and action
within and
amongst differ-
ent groups

Whilst the Platform was co-created by participants from three different types of environmental
organisation (charity, non-departmental public body, consultancy practice) with a diverse range of
knowledge and expertise, pilot testing with other audiences was required to enable initial monitor-
ing, evaluation, feedback and review activities.

Pilot testing took the form of webinar feedback, which was collected after providing two fully
guided webinar presentations with pre-set user journeys through the use of slide decks to high-level
audiences on 14t July 2022 and 19t January 2023. Answers to direct questions asked in feedback were
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answered during the webinar. Feedback received at both webinars was accommodated to enable the
Platform to be revised and updated ahead of the launch of the demonstration Platform. In addition,
website feedback form responses were gathered after the demonstration Platform was officially
launched via the Water Visions website on 14" April 2023 alongside other feedback submitted during
the launch via social media and other contact. As the evaluation is still ongoing, statistical results are
not detailed here. Instead a summary of feedback questions and comments from the webinars and
survey is collated in Table 4 by theme to indicate the overall impression of the Platform at the time
of writing.

Table 4. Collated feedback on the Platform from webinars and initial website feedback forms.

Theme Comment

General Thanks everyone - great and interesting presentation
Thanks so much for sharing - great work
Excellent...thanks
Thanks, food for thought, hope we can use it in our work
Thanks all. love this work
Great presentation, many thanks

Thank you- really amazing - great to see this emerging

This is all amazing thank you so much for presentation
and tour, really fascinating work.

Navigation I found that where I was to go next not always clear, but
that just maybe me!

Visuals/Platform Excellent graphics, really strong navigation and great
overall look and feel

Platform looks very good

[ustrations are really clear and comprehensive and un-
derpinning text and sources are helpful; could be en-
hanced through additional features such as short vid-
eos/sound files; vignettes from different 'personas’, etc

Illustrations were good and clear and easy to navigate be-
tween landscapes etc. Although urban areas were in-
cluded overall the landscape did look quite rural alt-
hough that may be representative of actual real-life
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proportions? There were areas that looked liked towns,
but nothing that looked like a city.

How do the landscapes take into account the additional
pressures/risks that climate change will place on them?

Which organisation created the platform? E.g. the draw-
ings and assembling the interactive elements?

Noticing that the illustrations are prepared by a Land-
scape Architect, and encapsulate thinking and skills of
that profession. Can the creative and artistic skills used
here be acknowledged and promoted?

Futures Interesting alternative futures - EEA have different imag-
inaries to 2050 that are more generic Imagining sustaina-
ble futures for Europe — European Environment Agency
(europa.eu)

The realistic descriptions of BAU are welcome

Surely there is a plausible scenario that is worse than
BAU - why isnt it included

Why 21007 is this too far in the future? will people be able
to engage effectively with this timescale? can there be
some interim timescale?

Thank you for presenting a really positive view of our fu-
ture, it certainly feels like it has achieved what is intended
and gives hope. A pressure that is quite significant on the
emphasis on community involvement is time availability
and often this links to employment - forgive me if I
missed it but is employment/how we work factored in to
the model?

Approach is dominated by eco-technical scenario that
may not be successful and sufficient — sorry

Video/anima- In the video for 'Circularity of bioresource centre' I

tion/sound thought it was completely silent until the sound of the toi-
let flushing, which then meant I was unsure if there
should have been any other sounds throughout the video
so turned volume up in case I was missing anything, to
just have one sound seems a bit strange. The last slide in
that video could do with staying up a bit longer to give
people time to have a proper read of the points.
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Wheels I was unsure in the scoring system of the nexus wheels if
1 or 5 was good/bad, it would maybe be useful to say this
in the user guide in the relevant section.

Hi...great work....be interested to know if the scales on the
wheels are qualitative or quantitative. Thanks

Technical infor- How are land utilisation change and functional vegeta-

mation tion types on these lands considered here at hydrological
basin level from the perspective of soil composition and
porosity change, hydraulic conductivity etc. at say, A and
B horizons to understand 1) temporal and quantitative
variation of run-off discharged into rivers, and 2) pollu-
tion load and carrying capacity of increased run-offs
where this is observed? NB: these observations relate also
to aquifer recharge time and future water quality. Apolo-
gies for the long question @) Thank you.

Livestock sheds could/should include issues around air
quality re ammonia emissiosn

What about non-coastal sewerage discharges? Is there a
scenario for that?

I may have missed it but was there anything on changes
to transportation, goods and people?

I think I know what green and blue skills are, but what
are grey/black - assume it is not concreting and tar-
macing!

Is there a vision that these features might be presented as
Expected and investment opportunities suggested with
planning status etc

Audience/users To what extent was the platform co-created with users to
ensure it meets their needs?

Are you planning to track how the tool is used and its im-
pacts?

Do you have a feel for who would be the principle user
group? I can see a scenario where it is of more use for pol-
icy makers in its depiction of a standardised catchment
but in practice it will be accessed and used more by those
looking to make local environmental improvements.
Does the tool have a mechanism to explore the infor-
mation tailored to groupings of catchment type?
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I can see this being a really useful engagement tool but as
currently populated is not so relevant to a developing
world context (my interest). However the approach and
framework could be used to produce such a version

Learning It's a great platform and is quite fun to use with all the
different landscapes and buttons. I will probably spend
longer another time having a proper look around the plat-
form and linking through to some of the articles etc. You
could spend a lot of time on it which would be really
worthwhile for learning.

The complex interplay of each individual issue and how
they can impact upon the whole.

Importance of taking a forward-looking systems and
Nexus approach; seeking systemic transformation and
building underpinning competencies and capabilities to
achieve sustainable futures

Glitching I'just had a couple of issues. One was that I couldn't open
the user guide in the sidebar of the landscape section, I
had to go back to the homepage and then into the user
guide (I wanted to do this to double check if the nexus
wheel 1-5 scoring system said which was good or bad).
The second was I had a box pop up with an error ran-
domly, then when I came out of the landscape and back
into it it did work the second time, but this could put peo-
ple off from persevering with the platform.

Feedback fell across the 10 themes of General, Navigation, Visuals/Platform, Futures, Video/an-
imation/sound, Wheels, Technical Information, Audience/Users, Learning and Glitching. Overall the
feedback was positive with some technical information queries and minor glitches experienced dur-
ing use. The majority of feedback focused on visuals, futures and users, which was to be expected
during pilot testing. This provided further evidence through which to verify the achievement of the
evaluation criteria in Table 3. By meeting these criteria the Platform achieves the implementation of
a futures approach, effective communication of futures alternatives, meaningful and effective adap-
tation communication, improvement in the quality of visualisation tools and co-creation with stake-
holders. The only gap the Platform and project team could not address was to ensure tools are ac-
companied by dedicated community engagement capability as this is subject to a range of factors
outside their control.

Consequently, through consideration of the evaluation criteria and collated feedback, it was de-
termined that the Platform achieved the aim and objectives of the project, which were to:

e  co-create an interactive platform through which to explore illustrations and narrative visions of
the future underpinned by an extensive evidence synthesis, as well as real-world examples of
the “art of possible” and ‘pockets of the future in the present’.

e co-develop illustrations of future regenerative, sustainable, resilient, shared and socially just
landscapes to showcase and communicate evidence-based material in relation to sustainability
transitions with a focus on water.
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e  provide accessible, inclusive visualisations and other supporting content to enable stakeholders
with highly diverse levels of prior knowledge and technical skills to engage with and co-develop
a shared vision for future SETS landscapes.

e  provide a robust platform for further information collation, organisation, communication and
deliberation.

In summary, the preliminary evaluation highlights that a magnitude and diversity of co-benefits
have been realised in the most cost-effective and efficient co-production process. Ongoing co-devel-
opment and further monitoring and evaluation activities will assess the Platform in relation to the
Theory of Change set for the project (beyond the scope of this paper).

5. Conclusions

The Water Visions Visualisation Platform project set out to illustrate and communicate evidence
and insights for water system management in a current and future context of an interlocking systemic
polycrisis. In particular, concepts, principles and interventions for water (and nexus) system trans-
formation.. This was partly in response to comments and questions from decision-makers during the
course of the literature scoping synthesis such as “those are just academic ideas aren’t they?; “but what
does that look like?”; “how does x intervention relate to y intervention?”; “that is just a concept what does it
look like in practice? Further, the aim was to illustrate these in the context of transition from unsustain-
able to sustainable, indeed more regenerative landscape-level scenarios. Evidence and literature de-
scribes many of the concepts and principles and interventions separately, so it was important to bring
them together to demonstrate their interactions and how they work together as a coherent ‘set’ of
changes. The Platform supports not only communication and learning about potential futures and
their visualisation but also provides a basis for stimulating further collation, deliberation and ‘co-
creation’ in both generic and place-based contexts. The co-creation of a, proof of concept, interactive
platform comprising coherent illustrations, narrative, examples and resources of visions of the future
as landscape visualisations enables such futures to be explored and interrogated through ‘wheels’.
The Platform content was underpinned with an extensive evidence synthesis [19], as well as real-
world examples of the ‘art of possible” and ‘pockets of the future in the present’ to demonstrate that
many of the identified changes are already happening somewhere and in some form. This is crucial
for policy makers or strategy managers to increase their awareness of options beyond their opera-
tional space.. Through the presented comprehensive discussion on approaches to visualisation and
alternative futures, a description of the co-creation methodology and a preliminary evaluation for the
Water Visions Visualisation Platform, it is possible to make the following conclusions and recom-
mendations.

Conclusions:

e The co-creation process outlined provides a useful framework for further visualisatrion, illus-
tration and communication projects;

e  Scenarios were an effective way to organize and synthesis scoping review findings into coherent
landscape, ‘zone’ and ‘system’ visuals and narratives;

e  Scenarios were an effective way to demonstrate transition between unsustainable practices to
more sustainable practices;

e  Visualisation of evidence was an effective engagement, communication and learning tool for
these coherent scenarios for several audiences;

e Aninteractive Platform supports the linking of real-world examples to the illustrated contents.
This is essential to communicate to more operationally-focused decision-makers who need to
see examples;

e  Notall concepts and principles are easy to visualize or illustrate in the landscapes (e.g. systems,
regenerative, circularity and nexus approaches). Therefore, other means are needed such as nar-
rative, animation and links to other resources;

Recommendations:
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e  When working collaboratively on co-design and co-creation ensure significant time is allocated
to workshopping and conceptual elucidation;

¢  Ensure that interfaces such as the Platform are built using standard software to enable onward
collaboration and updating where possible;

e  The Platform should be further tested and co-created with a wider set of audiences;

e  The Platform Landscapes L1-L3 should be further populated with new findings and examples
that are in the Content Organiser but could not be included during the project duration;

¢  Explanation of concepts and principles could be developed further through narrative, animation
and examples;

e  The L4 wireframe should be used for (i) developing short-term acceptable / fundable generic or
place-based scenario and programme of work using L3 as a ‘pull’; (ii) developing a place-based
long-term ambition scenario; (iii) co-developing a more transformational scenario than L3.

The Platform is structured to evolve and is available to co-develop with various audiences’ re-
quirements, with the benefit of reference to the principles upon which the current proof of concept
demonstration version is based. Please contact the authors.
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