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Abstract

There is a clear demand for a collaborative knowledge-sharing by online climate
adaptation platforms that contribute to (inter)national knowledge exchange and
raising awareness about climate change. Climate adaptation platforms (CAPs)
can contain decision-support tools to facilitate the process of decision-making,
and may include capacity building, networking, dissemination to assist planning
and implementation of proven adaptation concepts such as Nature-based solu-
tions (NBS) to mitigate floodings, drought, and heat stress. From 2014 over 6000
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global climate adaptation projects have been mapped on an open source platform
ClimateScan using citizen science. This chapter describes the potential of this
climate adaption platform by illustrated case studies with mapped climate adap-
tation measures in Africa, Asia, and Europe. The case studies illustrate engage-
ment and tangible results related to online platforms such as: the period of
relevance of ClimateScan, inclusiveness and engagement of users in different
stages and continents. Workshops in Indonesia illustrate the need for validation of
needs from potential users before implementing CAPs. Analyzing projects in
Africa showcase best management practices in water conservation and water
demand management that are of interest in many other regions in the world
facing drought. In Europe detailed analysis of over 3000 climate adaptation
measures in relation to neighborhood typologies is inspiring urban planners and
stormwater managers to design, plan, and implement climate resilient measures
with more confidence. These three global examples illustrate that mapping,
promoting, and sharing knowledge about implemented proven concepts is raising
awareness, contribute to community-building, and accelerate climate action
around the world.
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Introduction

Climate change and urbanization effect the water balance in our cities, resulting in
challenges such as flooding, droughts, and heat stress (IPCC 2019; GCA 2019). For
this reason, climate adaptation measures such as nature-based solutions (NBS) are
promoted under various names such as Best Management Practises (BMP), green
infrastructure (GI), water sensitive urban design (WSUD), sustainable drainage
systems (SuDS), low impact development (LID), and ecosystem-based adaptation
(EbA) (Fletcher et al. 2014). The benefits of these measures include strengthening
local capacity and information to better incorporate climate risks in the planning
process, harnessing the power of nature (nature-based solutions) to respond to
flooding, drought, and heat stress. This can be utilized by using community knowl-
edge to improve the living conditions of vulnerable communities, and increasing the
volume of climate-resilient investments to capture value from adaptation benefits
(GCA 2019).

(Benefits of) Nature Based Solutions

Urban areas are constantly expanding, and green areas are decreasing significantly
making cities more vulnerable to climate change. Urban green and blue spaces have
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the potential to counteract pressures arising from loss and degradation of natural
areas and loss of ecosystem functionality and human well-being in cities. To increase
the resilience of cities to climate change collaborative knowledge-sharing on climate
adaptation measures are needed. There is a demand for proven concepts that prevent
flooding by creating more space for water. Greening cities can provide a number of
environmental and cultural benefits while contributing to climate change adaptation
(Kabisch et al. 2016). The world could benefit from knowledge exchange on nature-
based solutions (NBS) that allow infiltration of stormwater to restore groundwater
levels to mitigate drought and minimize extreme temperatures in the urban dense
areas.

Implementing nature-based solutions (NBS) comprises solutions inspired and
supported by nature, which provide multiple benefits and help society to adapt to
climate change (Nesshover et al. 2017; Raymond et al. 2017). NBS implementation
can increase the vegetation coverage and green areas that are decreasing significantly
in cities (Liu et al. 2014), and will increase the perviousness rate in different urban
areas to increase the infiltration of rainwater. NBS can simplify implementation
actions in urban landscapes by making use of different services provided by nature.
For this, small-scale climate adaptation measures are being promoted, which provide
multiple benefits and help society to adapt to climate change (Majidi et al. 2019).

Examples of these NBS includes raingardens, bio swales, permeable pavement,
green roofs, and green walls. Allocation of natural habitat space in floodplains can
minimize the impacts of flood events or architectural solutions for buildings such as
green roofs and wall installations to reduce heat stress. By integrating NBS in urban
landscapes, multiple benefits are being recognized especially on determinants of
human health and well-being (Goddard et al. 2010).

The implementation of small-scale Nature-Based Solutions (NBS) or Sustainable
Drainage Systems (SuDS) can help to restore the water balance by capturing,
retaining, treating, and infiltrating stormwater that runs off roofs and impermeable
surfaces and potentially into the subsurface (Prudencio and Null 2018). NBS will
contribute to minimizing flooding, restoring groundwater levels, increasing soil
moisture to alleviate drought impacts, protect cultural heritage, and lowering tem-
peratures by evapotranspiration to mitigate heat stress (Majidi et al. 2019; De Beer
and Boogaard 2017). However, the multiple benefits of NBS regarding mitigating
flooding, drought, and heat stress are often unknown to the wider public.

While advocacy for NBS in scientific literature is on the rise, implementation in
practice is often hampered (Kabisch et al. 2016). NBS have the reputation to be very
costly and the multiple benefits of NBS are not well-understood and difficult to
quantify (Nesshover et al. 2017). Moreover, many NBS require the involvement and
enthusiasm of a multitude of stakeholders (Restemeyer and Boogaard 2021). This is
particularly true for implementing small-scale NBS in the urban (densely populated)
public space. For a resilience of the city, NBS need also to be implemented on private
land, requiring non-governmental actors such as individual house owners, housing
corporations, and property owners of business parks to take action.

To build momentum and foster implementation of NBS, Kabisch et al. (2016)
have pointed out that it is important to “learn from action that is already taking
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place,” and share existing approaches and experiences among different countries.
Everywhere in the world, stakeholders are experimenting with NBS and climate
adaptation. However, many of these experiments are on such a small-scale that they
do not reach beyond their regional boundaries. International knowledge exchange
should be stimulated among borders and stakeholders.

Climate Adaptation Platforms (CAPs)

An online platform could be an ideal tool to increase international knowledge
exchange and raise awareness, with the ultimate goal that good examples of afford-
able and well-functioning NBS can help actors in other regions of the world to move
forward in the implementation process. Especially during the current covid-19
pandemic, we have all come to realize the importance and the opportunities of
being connected through the Internet. The Internet offers the advantage that it is
accessible to anyone (with an internet connection) at any time (Palutikof et al. 2019a;
Uitermark 2015). This means that an online platform could potentially reach a
multitude of stakeholders: those that already have a say in climate adaptation and
water governance, and those who were not involved thus far. Web-based climate
change adaptation knowledge and community-building platforms provide a vital
means to enable international knowledge sharing; sharing information, evidence,
and guidance, and showcasing adaptation solutions to accelerate their uptake on a
wider context.

The term “online knowledge adaptation platform” or “web-based knowledge
portals” refers to a comprehensive resource with various data, tools, guidance, and
information needed to adapt to a changing climate that can be used by various
stakeholders such as for decision-makers (Palutikof et al. 2019b). Adaptation plat-
forms can contain decision-support tools to facilitate the process of decision-making,
and may include capacity building, networking, dissemination, and other compo-
nents to assist adaptation planning and implementation. Depending on the specific
scope of each platform (political mandate, target audience, sector focus, funding
model, etc.), they can have prominent or minor roles in the whole process, ranging
from the provision of an overarching climate adaptation strategies (such as drought,
flooding, and heat,stress) to the contribution of specific input in the implementation
of practical actions (e.g., with inspiring case study examples). Similarly, depending
on the above features and their main aims, these web portals contribute to different
extents to sharing exemplary and/or innovative insights in climate adaptation
(EEA 2021).

There are many platforms around the world (see Fig. 1), such as the European
platforms as Climate-ADAPT, weADAPT, NATURVATION Urban Nature Atlas,
OPPLA, BISE, DRMKC, Natural Hazards NBS, NBS Initiative, NWRM, PANO-
RAMA, ThinkNatureand, and ClimateScan (EEA 2021). The platforms have differ-
ent scopes, for example: policy relevance/mandate; target audience/profile;
geographical coverage and governance level; content focus; functionalities and
other features.
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The platforms (Fig. 1) were evaluated during the second International Climate
Change Adaptation Platform Meeting in in Dublin, Ireland, on the 10th and 11th of
October 2019 (WeAdapt 2020). The meeting “Bridging the Gap between User
Requirements and Climate Adaptation Services” focused on Climate Adaptation
Platforms (CAPs) supporting decision-making for climate change adaptation and an
exploration of the co-benefits of these approaches for service providers and users.
The workshop set out to develop an understanding of best practice in user engage-
ment and capacity building, to gather and distil lessons learned and suggest future
directions. Therefor key challenges were identified by the participating adaptation
service providers in engaging users:

* Defining Adaptation Platforms in an understandable manner for the users with a
common language, datasets, and interoperability.

* (changing) Landscape of climate change adaptation and adaptation of CAPs
itself.

* Continuous co-design, co-development, and co-production with evolving
requirements of users and their engagement.

* Maintaining users and user interest — during the development of the platform.

* (method of) Measuring the value of adaptation platforms/evaluation.

» Resources, continuity, and evolution.

Some of the initial findings to address these challenges in this workshop are
(WeAdapt 2020):

Scan the QR Codes and meuwn "E”E““""‘
explore the different platfotrm [=

2 International Climate Change Adaptation Platforms Workshop | Dublin | 10-11 October 2019

Fig. 1 Global Climate Change Adaptation Platforms as presentented during second international
climate change adaptation platform workshop in Dublin October 2019 (WeAdapt 2020)
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* CAPs should adopt a wide range of user engagement approaches with the primary
aim to ensure that information contained is relevant to its users.

* Embrace co-design, co-development, and co-evaluation approaches to ensure
platforms stay user focused with continuous engagement.

* When users requirements are considered, it is essential that CAPs are tailored
according to the specific needs of individual user groups.

To conclude, involvement and engagement of the platforms is essential for
maintaining the user interest or recruitment of new users. One way of supporting
this is by the means of citizen science, where users themselves are responsible for the
content of the platform. ClimateScan is one of the discussed CAPs during the second
international climate change adaptation platform workshop in Dublin October 2019
(WeAdapt 2020) that has adopted a “bottom-up” approach in which users have much
freedom to create and update content. Within 6 years, this has resulted in an
illustrated map with over 6000 NBS projects around the globe and an average of
more than 100 visitors a day. This chapter illustrates this open source global platform
with a focus on implemented climate actions uploaded by the means of citizen
science in Asia, Africa and Europe.

ClimateScan

As presented in Fig. 1 climate adaptation platforms are available for several regions
or countries around the world offering information to different target groups.
Climatescan, a web-based international knowledge exchange tool on urban resil-
ience, is a citizen science tool created through “learning by doing.” After implemen-
tation around 2014, the climatescan platform is in continuous development as more
data is uploaded, and improvements are made to respond to feedback from users
(Tipping et al. 2015). In the early stage of Climatescan, the tool was evaluated by
semi-structured interviews in the Climatescan community with the following result:
stakeholders demand tools that are interactive, open source, and provide more
detailed information (location, free photo and film material). Most stakeholders
would like to have tools that are (top 5):

. Interactive

. Open source

. Provide detailed information (location, free photo, and film material)
. Link to scientific research outcomes for that specific location

. Local and international examples

DA W~

In 2021, Climatescan has grown into an interactive web-based map application
for international knowledge exchange on ‘blue-green’ projects around the globe. It is
adapted as a “solutions-broker,” a role which will help in mobilizing action in the
field of climate adaptation and creating a network of collaborators and providing
these collaborators with a resource for assistance in their efforts towards achieving
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resilience. Its existing widespread user base and diverse portfolio of adaptation
projects/solutions is a widely used support tool for Climate Adaptation.

One of the biggest Unique Selling Point of ClimateScan scan has been its open-
source platform which allowed users to record and map climate adaptation solutions
themselves by the means of citizen science. Unlike its contemporaries (other knowl-
edge dissemination platforms), ClimateScan is global in its approach and scope
allowing international knowledge exchange on (small scale) already implemented
climate actions of any category. Other platforms are either restricted in their geo-
graphical scope or have a singular focus on one kind of adaptation solution. The
diversity in topics and its global outreach has enabled it garner a widespread user
base, becoming particularly popular among young practitioners and academi-
cians (Restemeyer and Boogaard 2021).

The global platform can be used as a first step to collect data by the means of
citizen science and share the knowledge on realized climate adaption measures of
that region compared to other parts of the world. Climatescan focuses mainly on the
topics surrounding the areas of urban resilience, climate proofing, and climate
adaptation. The main objective of the interactive international open access platform
is knowledge exchange on climate adaptation projects through the platform itself and
the connected social media channels as twitter, Instagram, and facebook.

Climate scan collects climate adaptation locations from all over the world and
classifies adaptation solutions into different categories. Currently, all the data points
are categorized into seven subgroups (Water, People, Nature, Heat, Energy, Urban
Agriculture, and Air quality) holding over 20 categories, which are each assigned a
different color as shown in the legend to the left of the webpage (Fig. 2). The first set
up of subgroups or themes are originated by the biggest challenges in (North East) of
The Netherlands (Climate-initiative 2020) where the ClimateScan platform has its
origin.

Users of ClimateScan can create their own climate adaptation categories and
upload projects. Most of the uploaded projects belong to categories related to
Nature-Based Solutions (NBS), Sustainable urban Drainage Systems (SuDS), and

Fig.2 ClimateScan platform with around 6000 projects around the world (left) and app for uploads
of climate adaptation projects (right)
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Best Management Practices (BMP) that are designed to reduce the rate and quantity
of surface water runoff from developed areas and to improve runoff water quality.
Most uploads relate to nature-based solution approaches: EA/EbAp Ecosystem
Approach/Ecosystem-based Approaches, GI/BGI Green Infrastructure and Blue-
Green Infrastructure, EbM Ecosystem-based Management, SFM Sustainable Forest
Management, SM Sustainable Management, NWRM Natural Water Retention Mea-
sure and Eco-DRR Ecosystem-based Disaster Risk Reduction (EEA 2021). Uploads
on ClimateScan include: constructed wetlands, swales, green roofs, permeable
pavements, rainwater gardens, and floating structures on public and private property
(see Table 1 for definitions and examples). Along with uploading implemented
climate adaptation measures also “problem areas” or “climate adaptation opportu-
nities” are mapped with photos and videos of flooding at that specific point, where
solutions can be implemented.

Due to the method of citizen science and increasing number of users, the platform
is under constant changes. The current status of the climatescan has over 1000
registered users that (can) upload projects around the world. More than 60% of the
users are younger than 34 and 51% of users are female (Boogaard et al. 2018). With
over 6000 uploaded projects, the platform is considered to be the biggest inventories
of “blue-green” projects around the globe for international knowledge exchange.

Due to the method of citizen science, the platform can raise awareness and builds
capacity (Wamsler and Raggers 2018) and with an increasing number of users and
categories the platform is under constant change. As mentioned, ClimateScan is a
“learning by doing” platform and is depending on enthusiastic registered users
uploading projects and categories. Some projects only have a location with short
description, the basis of analyzing these points (see illustrated case study Europe).
Citizen science does require quality control that now is being done by a dozen
volunteers that have required administration rights and check and adjust new pro-
jects and categories out of their own interest and share their views on the develop-
ment of ClimateScan.

The tool is developed with support from several international projects (such as
WaterCoG, IMPETUS) serving the need of different stakeholders creating maps on
climate resillence in different regions of the world. ClimateScan is used in several
international knowledge exchange activities as ClimateCafes and climate adaptation
workshops serving the needs of different people participating in those workshops
(Boogaard et al. 2017).

The platform is applied in international city ClimateCafés (climatecafe.nl)
targeting young professionals who were very helpful with uploading several projects
around the world as South America, Africa, Europe, and Asia (Boogaard and de
Jong 2020) and the platform will be used in various new projects and ClimateCafés
in the near future.
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Table 1 ClimateScan categories with definitions

Category

Definition

Example

Swale

A shallow vegetated
channel designed to
conduct and retain
water, but may also
permit infiltration. The
vegetation filters
particulate matter.
Example (picture to the
right): Swales at
Jakarta airport, more
infio: https:/www.
climatescan.org/
projects/973/detail

Constructed
wetland

Wetland: Flooded area
in which the water is
shallow enough to
enable the growth of
bottom-rooted plants.
Wetlands are
constructed in urban
areas to store water
after stormwater events
and improve
waterquality.

Example: Parcul
natural vacaresti,
bucharest Roemenia
(183 hectare)
https://climatescan.org/
projects/828/detail

Green roofs

A roof with plants
growing on its surface,
which contributes to
local biodiversity. The
vegetated surface
provides a degree of
retention, attenuation
and treatment of
rainwater, and
promotes
evapotranspiration.
Example:
Scandinavian green
roof institute Malmo,
Sweden
https://climatescan.org/
projects/3238/detail

(continued)


https://www.climatescan.org/projects/973/detail
https://www.climatescan.org/projects/973/detail
https://www.climatescan.org/projects/973/detail
https://climatescan.org/projects/828/detail
https://climatescan.org/projects/828/detail
https://climatescan.org/projects/3238/detail
https://climatescan.org/projects/3238/detail
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Table 1 (continued)

Category

Definition

Example

Floating
urbanization

Floating or amfibious
constructions as
floating homes will
adapt to variation of
waterlevels (flooding,
drought). Floating
homes are constructed
around the world to
adapt to climate
adaptation.

Example: Floating
Library in Semarang,
Indonesia
https://climatescan.org/
projects/2140/detail

Permeable
pavement

A permeable surface
that is paved and drains
through voids between
solid parts of the
pavement. A
permeable is a surface
that is formed of
material that is itself
impervious to water
but, by virtue of voids
formed through the
surface, allows
infiltration of water.
Example: Permeable
pavement at
sustainable building in
Tainan, Taiwan
https://climatescan.org/
projects/222/detail

Hollow
gully free
roads

Roads that are
constructed as drainge.
An example is a
surface flood pathway:
Routes in which
exceedance waterflows
are conveyed on the
ground. Also referred
to as ,hollow‘or ,gullly
free‘roads.

Example: Gully free
road in Nieuwleusen,
The Netherlands
https://climatescan.org/
projects/1113/detail

(continued)


https://climatescan.org/projects/2140/detail
https://climatescan.org/projects/2140/detail
https://climatescan.org/projects/222/detail
https://climatescan.org/projects/222/detail
https://climatescan.org/projects/1113/detail
https://climatescan.org/projects/1113/detail
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Table 1 (continued)

Category Definition Example

Sub-surface | A sub-surface structure
infiltration into which storm water
is conveyed, designed
to promote infiltration
to restore groundwater
levels.

Example: Tegal
infiltration pit or
biopori infiltration at
Java, Indonesia

https://www.

climatescan.org/

projects/2350/detail
Heatstress An upcomming
measures categorie linked to

implementation of
green and blue
measures in previous
categories (swales,
green roofs and walls,
raingardens etc.)
implemented to cool
down the city and
mitigate heatstress.
Example:
Implementing green
and creating shadow in
Hue, Vietnam
https://climatescan.org/
projects/3765/detail

ClimateCafe

ClimateCafé is a field education concept involving different fields of science and
practice for capacity building in climate change adaptation. ClimateCafés focus on
the education of young professionals and can thus be seen as a bridge between
bottom-up (as ClimateScan) and top-down. This multidisciplinary approach high-
lights obstacles from several perspectives for a collective understanding of the
challenges. These include areal planning, management, (lack of) regulations, tech-
nical design, (lack of) maintenance, pollution, water quantity and quality, ecosystem
services, biodiversity, sustainability, and the improvement of life quality by mapping
and implementing NBS in urbanized areas. By teaching young professionals to
gather local knowledge and data within several disciplines connected to climate
adaptation they become aware of multiple challenges that need to be addressed. The
Climatecafe method was developed by Dutch Universities of Applied Sciences
Groningen and Rotterdam to enable young professionals and practitioners to gather


https://www.climatescan.org/projects/2350/detail
https://www.climatescan.org/projects/2350/detail
https://www.climatescan.org/projects/2350/detail
https://climatescan.org/projects/3765/detail
https://climatescan.org/projects/3765/detail
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essential data in a short period of time (1-2 weeks) in order to assess the “level of
resilience” of a specific district or city. The ClimateCafe method is applied more than
25 times all over the world and aims to use low-cost and low-tech tools and
instruments such as ClimateScan that enables participants to map climate adaptation
measures (Boogaard et al. 2020a). The aim of the ClimateCafés is to create aware-
ness, connect practitioners, and generate data on adaptation measures. ClimateCafe
must produce a tangible result such as an open source interactive map with NBS
(Boogaard and de Jong 2020). During ClimateCafés, the current state of climate
adaptation in a city is assessed and the collected data is placed on ClimateScan for
international knowledge exchange. The relevance of ClimateScan is evaluated
during ClimateCafe Malmo with the question of “if ClimateScan is of value to
their daily practice and if they are inclined to use it in the future” which was
answered with strongly agree (50%), between strongly agree and neutral (30%)
and neutral (20%). None of the participants saw no value in ClimateScan for their
work or study (Boogaard et al. 2020b).

In the next paragraphs, three international examples are given to illustrate the
content of the ClimateScan platform used as a tool during the ClimateCafes
(Table 2).

Note that concern related to online adaptation platforms refers to the actual users
and the inclusivity of online adaptation platforms are addressed. Online platforms
often tend to have an overrepresentation of researchers and the Global North
(Hammill et al. 2013). ClimateScan certainly shows similar characteristics, with a
dominance of uploaded projects from the Netherlands and Western Europe (Table 2)
due to its origin and active promotion in the Netherlands or in European projects but
is gaining engagement and leadership in continents as Asia and Africa being in
different stages of CAP Climatescan as illustrated more in detail in the next
paragraphs.

Asia: First mapping of climate adaptation measures requires basic knowledge on
the challenges (described in introduction) and the solutions such as Nature based
solutions. An example of such a ClimateScan workshop is described in the next
paragraph 1: workshop in Java, Indonesia.

Africa: With basic knowledge of climate adaptation and working with the
ClimateScan platform numerous projects can be mapped in a certain area such as
South Africa. An example of the analysis of this data in Johannesburg is giving in
paragraph 2.

Europe: When a high density of different measures available on the platform a
more detailed analysis can be made on individual measures such as been conducted
in The Netherlands (over 3000 projects), which is described in the last paragraph 3.

Asia: Indonesia

Several locations in the North of Central Java have experienced significant effects by
climate change. Among these are Semarang City, Pekalongan City, Tegal City,
Pekalongan Regency, and Demak Regency (Adi and Wahyudi 2018). Two major



Climate Change Adaptation in Africa, Asia, and Europe with the Citizen. .. 13

Table 2 Overview characteristics of illustrated case studies in three continenets

Stage of
using CAP
ClimateScan
Goal and
action

Country

Focus region
case study

Number of
projects on
climatescan
(2020)

Area (km?)

Inhabitants
of targeted
area in this
study
(million)
ClimateCafe
and
ClimateScan
Results

Asia
Starting

Workshops on the
relevance of platforms
for potentials user and
content

Indonesia

Java, cities of Surababya
and Semarang

50

Surabaya (350) and
Semarang (374). Java
total (128.297)

Surabaya (2.7) and
Semarang (1.6) Java
total (141)

Workshops on mapping
climate adaptation
measures with
ClimateScan. Raising
awareness on climate
adaptation and relevance
study on platforms and
focus of content. Frrst
uploads of projects on
climatescan and
publication

Africa
Using and analyzing

Evaluation of the use of
the platform in Africa by
analyzing uploaded
NBS projects

South Africa

Gauteng (includes
Johannesburg) is the
smallest province of
South Africa and highly
urbanized

200

18000

15
South Africa: (58)

Climatecafe and
workshop and
presentations at
international congress
Adaptation future.
Several uploaded Best
Management Practices
in Gauteng area and
Capetown. Basic
analysis of first mapped
projects with
ClimateScan
Publications, guidelines
and reports

Europe

Analyzing and decision
support

Detailed analyses of
projects and
development decision
support tools

The Netherlands

The Netherlands,
national study

3000

42543

17

Several ClimateCafes
resulting in a high
density of mapped
projects of climatescan,
high involvement,
presentations,
guidelines and reports
Detailed analysis of
status of climate
adaptation measures
and guidance for
decision makers

problems linked to climate change are land subsidence and sea-level rise. To increase
the resilience of cities to climate change, such as Semarang, there is a clear demand
for collaborative knowledge-sharing on climate adaptation measures that prevent
flooding by creating more room for water storage, greater infiltration of water to
restore groundwater levels and reducing extreme temperatures (heat stress). Before
implementing small-scale climate adaptation measures to increase the infiltration of
rainwater and promote increased vegetation coverage combating the problem of
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Fig. 3 Raising awareness with media coverage of ClimateScan workshop in Semerang

green area loss in the cities Semarang and Surabaya, workshops were held to get
more information about NBS and the ClimateScan platform.

Two capacity building workshops were held on the 14th of February 2020 in
Semarang and Surabaya to discuss NBS and climate adaptation. The workshops
aimed at raising awareness regarding these topics, and evaluating the perception of
the participants about the different measures. Media coverage was also present of
national and local newspapers that helped raising awareness also outside the univer-
sity walls (Fig. 3).

The workshops consisted of activities such as introductory presentations, map-
ping of climate adaptation methods on climatescan.org, and surveys to participants.
The workshops were designed as knowledge sharing events, and the outcomes were
linked to the UN Sustainable Development Goals, namely, SDG #13 Climate action,
SDG#11 Sustainable Cities, and SDG#9 Industry, Innovation and Infrastructure
(UN 2020), such as flood resilience by floating infrastructure.

The survey during workshops was distributed to 36 participants in Semarang and
31 in Surabaya and the responses were analyzed. The participants in Semarang
where in the age of 18-45 years, of which 11% had an undergraduate level of
education, and 89% had a postgraduate education level. Most of them live in
Semarang and are currently studying at Sultan Agung Islamic University. The
31 participants in Surabaya were mostly students (26) working on their university
degree and four were at master’s degree level (Boogaard et al. 2020a).

Additionally, the participants were instructed to upload the locations of interest
regarding climate adaptation themselves directly with the ClimateScan app. The
mapping included a short description, the GPS location, the category of NBS and
selected photographs. For some locations additional information, documents, and
websites for further study were added later by the use of a desktop computer.


http://climatescan.org
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Fig. 4 ClimateScan for Java Indonesia after the workshop in Semarang: more than 50 projects
mapped on the open-source nature-based solution platform
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Fig. 5 Results from mapping of climate adaptation measures in Central Java

Results

This resulted in the mapping of over 100 locations where climate adaptation
measures have been implemented in Java, Indonesia (Fig. 4). This mapping exercise
showed the variety of climate adaptation methods that have been implemented on
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Java such as: (bio) swales, floating infrastructure, permeable pavement, constructed
wetlands, and retention ponds.

Highest scores of interest in specific climate adaptation measures in Semarang
and Surabaya (Fig. 5) were acquired for the categories: permeable pavement and
bio-swales, for infiltration of stormwater to groundwater and mitigation of high
temperatures with heat stress measures and flood barriers to mitigate flooding.
Floating urbanization received low scores in Semarang and Surabaya because of
the culture of Indonesian people, who prefer to live on land instead of on the water.
According to respondents, floating urbanization is synonymous with humid, dirty,
wet conditions, mold on the walls, fuel residues from stoves, and disturbing marine
ecosystems (Asrasal et al. 2018; Wahyudi et al. 2020). Building a floating house also
requires a greater cost because it must be equipped with sewage and sanitation
treatment systems so as not to pollute the sea or river (Adi et al. 2020).

The workshops raised awareness giving a value on using NBS to support climate
adaptation (Fig. 6). Some participants preferred working with the ClimateScan app
as opposed to the website that will be used in the field to map new projects. A high
majority see the value of ClimateScan and intend using it in the future.

After presenting the categories on ClimateScan, the participants were asked if
they knew other categories that could help Indonesia to become climate proof. Some
of the answers are: “start a climate conservation, implementation of infiltration wells
(for infiltration stormwater) and drainage under the paving roads (for flood protec-
tion)”. Important improvements raised in the survey on the ClimateScan are: quality
control since the method of acquiring data is done by citizen science. For quality
control a small commission of enthusiastic users is granted administration rights for
the platform. This commission will review new projects on the description and
locations of the new projects and will meet on regular basis to discuss uploaded
projects and stimulate more projects being uploaded to the database in the future.

South Africa: Johannesburg

Climatescan had a relatively large number of uploads in (South) Africa due to
international projects that are engaged with visualization and mapping of climate
adaptation measures in the Gauteng Province in South Africa. Not surprisingly since
climate change is a key concern within South Africa. Over the past five decades, the
mean annual temperatures have increased by at least 1.5 times the observed global
average of 0.65 °C and extreme rainfall events have increased in frequency. Both, the
2013 South African Long-Term Adaptation Scenarios and the Fifth Assessment
Report of the IPCC have suggested that these changes are likely to continue. Climate
change, therefore, poses a very potent threat to South Africa’s water resources, food
security, health, infrastructure, and ecosystem and biodiversity (Ziervogel et al.
2014). In the recent years, however, the issue of climate adaptation has also gained
some importance. In the South African context, the urgent need for social and
economic development and to protect the ecosystem services has led to adaptive
responses that can reduce vulnerability to current and future climate variability.
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survey results workshop Semarang 14/2/2020
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Fig. 6 Awareness giving a value on using NBS to support climate adaptation (Boogaard et al.
2020a)

South African cities face several challenges of rapid urbanization, rising
populations, expanding informal settlements, and inadequate water supply. For
instance, droughts experienced in cities like Cape Town and Windhoek have become
for frequent, intense, and widespread, while variations in the inter annual rainfall
have increase in the past half century. The South African cities due to these reasons
face a multiple stressor context with several development challenges (Ndebele-
Murisa et al. 2020). It has therefore become imperative for cities to respond to this
swiftly and flexibly by developing systematic, systemic, sustainable, and resilient
solutions to the climate crisis. These solutions can include physical planning
responses such as hardening of infrastructure, including storm-drainage systems
among others, and/or ecosystem-and community-based adaptation (Campbell
2016; Roberts et al. 2012).

The ClimateScan platform was presented and applied during the Adaptation
Futures & WISA conferences, both held in June 2018 in Cape Town (Boogaard
et al. 2018; Heikoop and Boogaard 2018). After the introduction of ClimateScan at
these conferences, the tool was implemented by stakeholders from Cape Town,
Durban, and Johannesburg. The first African projects were uploaded on ClimateScan
in the field (during fieldtrips) using the ClimateScan app for uploading of several
projects. New categories such as “water demand management” were created on a
desk top computer. Participants of a Wetskills challenge and the workshops at the
WISA and Adaptation Future conferences gave feedback on the ClimateScan plat-
form, which resulted in some changes in the platform and a fast-growing number of
projects being uploaded. The “learning by doing” concept raised legitimate ques-
tions of quality control, ownership, maintenance, business model, and sustainability.
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Fig. 7 Left: projects on ClimateScan in Johannesburg Africa (162 of 5000 projects around the
world). Right: over high density of (water demand management) projects in the Sandton area
uploaded on Climatescan.org

The recommendation of intensifying the interaction with stakeholders with social
media channels was implemented in the months after.

ClimateScan has been used in the project “Research on the Use of Sustainable
Urban Drainage Systems in Gauteng Province 2018-2019” (Dollie et al. 2019),
resulting in around 100 projects mapped in South Africa related to climate adapta-
tion (Fig. 7).

The 162 uploaded projects all have their own category and location. Some just
have a short summary of what is of interest in the project, some uploads have
pictures, movies, and links to websites and documents. In the next paragraph the
uploads in Gauteng Province are analyzed as a first glimpse of what kind of climate
adaptation measures are implemented in this region of South Africa.

Results

This orientating mapping analyses in Johannesburg area showed that many climate
adaptation measures are available such as nature-based solutions (NBS): (bio)
swales, permeable pavement, green roofs and walls, constructed wetlands, and
retention ponds.

Water Demand Management was a category created by a user needed to upload
32% of the projects (Table 2 and Fig. 8). Water conservation, such as Rainwater
harvesting or wastewater recycling have a high density in South Africa compared to
other regions in the world due to problems with severe drought. The most uploaded
climate adaptation projects within categories are listed in Table 3.


http://climatescan.org

Climate Change Adaptation in Africa, Asia, and Europe with the Citizen. .. 19

. = ENERGY solar cells; 1%
Climatescan = Urban Farming; 1%

Johannesburg area
(162 locations)

« (bio) swale; 5%
= Permeable pavement; 2%

= Other categories; 4%

b
>

Green roofs and walls; 4%

Water Demand Management; ® Constructed wetland; 3%

32%

= Rainwater harvesting; 14%

= Grey and black water Recycling; = Pond; 3%
4%

Fig. 8 Results of categorizing several projects mapped on climatescan in the Johannesburg region

One of the largest category “water demand management” was added to
climatescan by an African registered user to map projects in Africa. It is a broad
category with different definitions that needs background information or knowledge
exchange since different interpretation of definition might affect the quality of data
with citizen science. A workshop for a common understanding of challenges and
definitions of solutions is therefore advised. The International Union for Conserva-
tion of Nature (IUCN) defined WDM in 2000 as: a management approach that aims
to conserve water by influencing demand. It involves the application of selective
incentives to promote efficient and equitable use of water. WDM has the potential to
increase water availability through more efficient allocation and use. This is guided
by economic efficiency, equity and access; environmental protection and sustainable
ecosystems functioning, governance based on maximum participation, responsibil-
ity and accountability and political acceptability (IUCN 2000).

With the citizen science approach of climatescan, we cannot be sure if this
definition was in the mind of the uploaders. Since this is a broad category, phrases
added to the project are reviewed to catch the aim of the project and relate this to
WDM. This category involves project decriptions as:

* To reduce water demand there are efficient water fittings installed on the taps,
shower heads, WC’s, and urinals.

» Water saving features include a rainwater harvesting system, infrared motion-
controlled taps, and dual flush WC cisterns.

* Energy and water submeters inform screen displays of water and energy con-
sumption to meter and manage consumption.

» Collecting and re-uses rainwater for toilet flushing and irrigation.



F. Boogaard

20

[re1op/8 . 87/Syoolo1d /[urueosajeturo mma//:sdpy

dn pyinq juswipas 10y dex J[Is € se [[om Se uonen[yul

punoi3 pue uonenuaye pooy Jo asodind 2y 10J sa[eMSOIq

Qo) sapnpout osfe 3o9fo1d oy ], ‘uonenusye pooy pue Surdden
uawIpas ‘uonen|y jo asodind oy 10 pajoNNsuUOd S puL[IOM 31,

sossao01d puepjom

paronnsuod Jeuonounjinu suiziundo Aq
‘s9s50001d SureaUISUS [89130]009 pojeISaul
UO SOSNO0J BOTUOWLIBYIAJBA\ U], Tojem
90BJINS 9[qESN OJUT Iojem d)sem Sunean
Sur0ouITUD [80130]009 BOTUOWIRYIIBAN
Ayrenb

Ioyem 9A0IdWI PUB SJUSAD JOJRMULIO)S 1ol
I0JeM 2I103S 0} Sedle ueqIn Ul PAJONISUOd
are spuepopy ‘syueld pajooI-wonoq

JO yimoi3 oy 9[qeud 0} Y3noud Mmoj[eys %€
SI JojeM U} UOIYM UI BaIe POPOO],] PUB]IOA PUE[IOM PIJONNSUO)) z
[1e39p/€ 1 G 7/s100l01d/furueosajewur[d mmam//:sdpy
(syurenby :0joyd) yred 25UJ(Q WISYLION PLIWPOOA) [emsorg
Joyewr oye[nonted
S10)] uoneloSoA oy, “uonenjyur yused
OS[e Aeul Jnq Iojem UIR)OI PUB JONPUOD %S
; T 0) pouJIsop [oUURYD PILIOTIA MO[[EYS Y orems (org) I
(810" uROSOYRWI[D 190IN0S) [BNSIA BOLY yinog djdwexy (0707 urerpsns) uontuyaq (% s109fo1d u) £108938) | ON

BOLJY yInog ur sojdwrexd yim sorrogoreo peojdn o1 dog, € sjqel


http://climatescan.org
https://www.climatescan.nl/projects/2513/detail
https://www.climatescan.nl/projects/2878/detail

21

Climate Change Adaptation in Africa, Asia, and Europe with the Citizen. ..

(ponunuod)

[1e19p/88 £7/s109f01d /U redsarewur o mmm//:sdny

Kep 1od paaes st 103em 9[qerod Jo oz 03 dn pue 9,06 £q
Paonpal aIe WoISAS IFeIOMIS ) 0} SMOPINO ‘SSUIY pue SAIMIXY
WR1o1IR-ySI1y Jo uoneudw[dw 9y} pue SIOINOS I9JeM JANBUI[R
Jo osn oy ySnoiy], ‘uopred sndwres snoudipur oyj 0} uoneILLI
pue s1om0) Surjooo ‘Surysny [eULIN pue J9[10) St Yons sasn

10)em 9[qeiod-uou I10J po[[eIsul WIISAS JunsoAIey I9jemurel pue
w)sAs Juounear) Jajemyoe[q e sey Surp[ing ay ], ‘Sunel ySOGD
Ie)S , B PAASIYOE [30q J[ING-Se Pue USISOP 90LJO A [ "BOLJY YINOS
ur SuIp[ing payned Jeys uadid sy oYy st sy, :uonduosaq

N . * ‘\, -y e

Il 9seyd 3ueqpan

sooejINs SuIpunOLINS

pue sjoox woiy ‘Ayodoid e Jo saurepunoq
O} UIYIIM PIJOR[[00 ST JBY) Jojesm SOPNJOUI I
"Keme ureIp 0} )1 SUIMO][e Uey) JOUJeI S[[e] )1
QIoUM WO JOJeMUTRT S)OS[[0D Jet]) WSISAS

%1
(JuowoSeurW UOT)BAIOSUOD

Iojem) SunsoAIey I9jemuUrey



https://www.climatescan.nl/projects/4388/detail

F. Boogaard

22

[1839p/S 1 6Z/S100l01d/Jurueosarewur[o-mmmy//:sdpy
(dnoin ay1su] :221N0S) JOOY UID)
UBOSOJRWI[O UO SYUI] JO 1x9) ON uondiiosap oN

uonendsuenodeas sajoword pue
KJISIOAIPOIQ [BD0] 0} SAINQLIUOD “Iojemurer
JO JuSUnEaI) PUB ‘UONENUYE ‘UONUDIAI

Jo 22139p ® sopraoid ooeyIns paye1dadoa oy ],
*0eINS §)1 uo Jurmoid syuefd yim joor y

YoV
(S[Tem pue) SJOOI UAID) ¥

(310°uBISOIEWIO :20INOS) [BNSIA BOLY [Inog ojdwexy

(0T0T urerpsng) uonuya(

(9%, s1ooloxd u) A103918) | ON

(panunuod) € ajqey


http://climatescan.org
https://www.climatescan.nl/projects/2915/detail

23

Climate Change Adaptation in Africa, Asia, and Europe with the Citizen. ..

(ponunuod)

[re10p/€687/s100loxd/[uueosayewrjo mmam//:sdiy

(I'TVS :921n0S) 23810)S I19)eM PI)SIAIL]

10J puod "ous ay) uo s3urpjing ay) punore Surdesspue| pue 9SIN0O
oy} 9131 0) Pasn ST 1ajem PA)saATey Ay, “puod oy ojul 31 J921Ip 10
IoJeMULIO)S PIOY JBY} SMO[[OY pue sa[ems ‘suridq padeys A[njores
sopnjour osfe USISap SY, "OUS A} UO PA)OS[[0d Jajemures £q

PaJ A1AeIS st 951109 103 oy ut puod [eiusuwreuso oy, :uonduoseq

-

i

sjuepnjod dwos jo jusunean [esrsojolq
pUE JUSWIA[}IOS MO[[E O} SUIT} JUSIOLGNS
© IO} PauTe)dp sI Jjounr aroym puod v

%¢€
puod uonudey

[1B19P/006Z/5199f01d /U ueosajewuro-mmam//:sdny
'sj0] Sunyred Suraed ojqesuwrrod ojul PlIOAUOD IIM PUBISIONEMIAN
oy} Jo AJISIOATUN A} Je SP[OY SHods pazinn-Iopun om],

ed sjgest

10| bupyed &._3

sproa jo uaped ay) ysnoxyy

9seQ-qNs 9} 0 JojeMm JO UOHRIYUL SMO][e )T
‘90BJINS JU) Ul PAWLIOJ SPIOA JO dMMIA AqQ Inq
191eM 0) SnoIAISdI J[as)I SI Jey) [BLIdJRUW JO
dn opew st ooejans ojqeowad y Juswosed
ay Jo sued pIjos usamiaq SpIoA ygnoxy)
surerp pue paaed s1jey) doejans sjqesurrad v

%C
juswoAed djqeauog



https://www.climatescan.nl/projects/2900/detail
https://www.climatescan.nl/projects/2893/detail

F. Boogaard

24

[1e10p/H T /S100l01d /[uueosayewuro mmam//:sdny

Surdeospue] odeosLIox SI 9I9) PUBWIOP J9jeMm 2oNpal

IoYMNJ O "SISIN0dIAJeM [RINJRU ) JO uonnjjod pue jjo-uni
J10JBMULIO)S QZIWIUIW 0} PAUSISap sI juswdo[oAap ay [, "Jurp[ing
oy Jo uSIsop Ay WO PAJRUILUI[D ST ISLISIP B[[OUOITI[ JO YSLI

A} $1BAID JBY) S19M0) Sul[00d dAneIodeAy wlsAS JopjuLds o1y
© JO 9sn 9yew Jou sa0p JuIp[ing oy ‘@Feisem 10em d[qejod sonpar
Ioyngy o, ‘s3uraes 193em 10§ soniuniioddo ssosse 03 pue swISAS
Surpying a8euew pue puejsIOPUN 0) UOHBULIOJUT JoYeT 03 doe[d
ul SI SISWNSUO0J 1ojem Jofew Jo Suuejow-qng “wrbs/Aep/1 760
03 a3esn 19jem JuRdNO0 2 W] JBY) SSUINY JUANOLJD Iajem JO
asn oY) ySnoxy s3uraes Ioyem saAdryoe Jurpring oy, :uonduoseq

Juawabeuej (UONEAIBSUOD) PUBLLB(] JBIBM

SALIP 119400 g/

(000z NoND) Aniqerdadoe

Teanijod pue Ajiqejunodoe pue
Anqiqisuodsar ‘uonedonred wnwrxew uo
Paseq 20uBUIdA0S (Furuonounj SuISAS00d
J]qeure)sns pue uond2)01d [BJUSWUOITIAUD
£§5000€ pue A3nba (ASUIOLJe JTWOU09d Aq
PapIng sI SIY ], "9sn PUL UOHEBIO[[B JUSIIYJD
a1ow y3noIy) AJ[Iqe[reA. I1ojem 9SeaIoul

0} Tenuajod oy sey NOM 191eM JO asn
91qenbe pue juaroyge gjowoid 03 soArULOUT
9A1399]9s Jo uonesrjdde ayy soajoaur

J] "puewop Surouanjul Aq J9jem dAIISUOD 0}
swire jey) yoeoidde juowoSeuew € ST N

%CE

(anm)
aﬂ@ﬁ.ﬁowmﬁma puewap JI9Jep\ L

(310°uBDSOIBWIO :90INOS) [BNSIA BOLY UInog ojdwexy

(070 utespsng) uontuyaq

(9%, s1ooloxd u) A103918) | ON

(panunuod) € ajqey


http://climatescan.org
https://www.climatescan.nl/projects/4424/detail

25

Climate Change Adaptation in Africa, Asia, and Europe with the Citizen. ..

(ponunuod)

1e19p/§ [ S7/s109foad/[urureasarewuro-mmam//:sdny

(ez'00

‘syjurrenby yparo ojoyd) Singseuueyor ousidonuyg Juruapien
B[[LIOND) "9[qISIA 2JOW SINGSOUUBYO[ UT AINJONNSLIJUl UIT oyewt
03 ez'0o"syurfenby £q papeojdn 309foxd e st siy], (‘usppiqioy
AJ[eroygo SI 31 pue 31 Y] jou op A[qeqoid pooyroqu3rou swes

Ul SOLIOSINU [RIDIOWIWIOD dWOs yInoyife) aanentur onoyredwig
"SulIgjeM JOJ UTRID JOJeMULIO)S B 0) 1XU ‘peol dy) Suofe A1esinu
Suruopres-e[[uong e Sunie)s Aq puey umo sIy ur uoneard qol
uoye) sey Singsauueyor ur junds [eunauardonus uy :uonduosaq

1K ¥ .

QIMNonIoY
pue ‘3urdooy2aq ueqin ‘Ansorojoide
‘oimnoenbe ‘A1pueqsny [ewiue 9A[OAUI OS[®
ued oIM[NOLISE UeqI() "SEAIR URQIN PUNOIR
10 ur pooj Sunnquysip pue Suissaoord
‘Furrean|no jo osonoeid oy st Juruopied
ueqin 1o ‘Jurrej ueqin ‘@Imnougde ueqin)

%l
Suruurey ueqin



http://aqualinks.co.za
http://aqualinks.co.za
http://aqualinks.co.za
https://www.climatescan.nl/projects/2515/detail

F. Boogaard

26

[1e19p/S 6 £ /S100l01d /[urueosajeturo mma//:sdpy

SIOSUQS UOnOW pue JYSIALP YHM PIoURYUD

os[e aIe Juiping 2y jo Suraes 1omod pue ASULIOLJS AU, 1)eM
K213 Jo s1910W 21qNO G 9[0A031 01 Aroeded Y PP ‘BOLFY JINOS
ur syuepd J9yem K313 0o1jo 1s931e] oy} Jo duQ :uonduosaq

2A0ay J91em ydejg pue Al
(ABiau3 pue Jsiem o} patejal spafoid) A9HINT

1SOM SIoMO] esqy/

Seale UeqIn pue [erns ur suonejuow[du
A310U0 puIm pue JB[OS St yons ASIoud
9[qemauar yum syodford Surmoys A103918)

%8 M

Surokoar 10jem £213 10y ojdwexs
ue OS[e ST IOMO], BSqQY YL,

%l

A31oug 6

(810 ueOSOIRWILD 190IN0S) [BNSIA BOLYY yinog djdwexy

(00T urexpsng) uonruya

(9, syoloxd u) A1038918) | ON

(panunuod) € ajqey


http://climatescan.org
https://www.climatescan.nl/projects/4395/detail

27

Climate Change Adaptation in Africa, Asia, and Europe with the Citizen. ..

1e19p/4067/S109f01d/[urueasarewuro-mmam//:sdny

onjeA AJusue J00pul AJUBYUD

03 puod 21139} © puE Iojem JO 95eI0)S o) J0J SUE) UOHIUSIOP
punoi3iopun os[e a1e 219y ], 0] Suryred dJeULIR) B )M PIIRIOOSSE
109JJ0 PUB[SI JBaY AU} SOINPAI YOIYM SuopIes snoudipur ut
PAIOA0D ST IS A} JO 9,()/ ‘ISLISIP PUE $103SUI JsureSe Jsnqor aIow
dIe pue Jajem ssof axmbair yorym syuerd onuopus pue snouadipul
JO asn sayew 9)IS Y], "3)IS dY) JO AJISIOAIPOI] YY) SIIUBYUD
[OTYM OJI] JO9SUI PUE PIIq S}OIIE OS[e PUE[IOM JY [, UOneSLUI
pue Jurysnyy 10} pasn sI Ijemurel pajsdAtey Yim 12230}
10JeMAQIS Pajean SIY [, "paq Padl Ay} JO uonde 1001 Ay} Y3SnoIyy
PaAIYoR SI 10jem oy} Jo uoneosyund [einjeu oy [ "preAunod
eSO 9U) UI PJLOO] PUB[IOM PJONNSU0d wrbs (g & ojur pajoarp
SI SuIseq UAYOIIY PUB SUISEq [SEMPURY ) WO Jojem LIS oy,

9J1U3D UOHBAOUUI PUR UOIN|OS SJIS LWOIBPOA

uonduoseg

suoneUIqUO))

0l



https://www.climatescan.nl/projects/2904/detail

28 F. Boogaard

* The stormwater is managed with the aim of limiting the disruption of natural
ecology, pollution, and site deterioration. Stormwater management plans to limit
the disruption of natural hydrology, minimize pollution, and site deterioration.

» Black and greywater recycling facility to supply WC flushing and landscaping
irrigation.

* To reduce potable water demand, the water saving features include a rainwater
harvesting system, infrared motion-controlled taps, and dual flush WC cisterns.

» Landscape design makes use of drought resistant plant species and employ a
water conserving drip irrigation system.

» To further reduce water demand there is xeriscape landscaping.

» Efficient sanitary ware for taps, shower heads, WC’s and toilets/urinals are
installed.

* Smart irrigation system that makes use of drip irrigation, moisture sensors and
mulching are to save on potable water usage.

» Water uses are sub-metered and monitored via BMS to ensure that leaks are
identified and mitigated, ensuring no water wastage.

* Grey water harvesting from the showers to flush toilets and urinals and for
irrigation. A water benchmark for potable water consumption.

 Effective automated monitoring mechanism for water consumption data that is
able to perform as a leak detection system. Water meters are provided for all major
water uses to be effectively monitored.

As can be concluded from this summary, WDM is a broad spectrum with several
small- and large-scale implementations meeting the definition of IUCN in 2000.
With the projects checked in the categories we can count the number of projects
assigned to the different categories (Fig. 8).

The percentages in Fig. 8 and Table 2 should be interpreted as “a first glimpse” or
rough indication since it presents only what has been uploaded and should not be
used as a representative distribution of climate adaptation measures implemented in
this region. The content is depending on the citizen science of the registered users.
The uploaders will have a certain interest or aim with mapping and might not always
have the same definitions in mind. However, it does provide a valuable list of
projects and categories in the area and therefore an interpretation of what is
implemented and maybe could be promoted to increase the resilience to climate
change in this region. When no data is available, this can be a good start to accelerate
climate adaption in many regions around the world.

The data shows that multiple climate adaptation methods, and NBS in particu-
lar, are implemented in the area of Johannesburg such as: (bio) swales, permeable
pavement, green roofs and walls, constructed wetlands, and retention ponds. All
these 162 locations with measures divided in the 12 categories can be used for
raising awareness and to promote implementation of NBS around the country. Water
conservation and water demand management such as rainwater harvesting have a
high density in South Africa due to problems with drought. Many countries around
the world will face severe drought in the near future and can be inspired by the
methods and measures taken in South Africa that are now easy to find on the open
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source platform ClimateScan. It seems that renewable energy was a known topic of
the uploaders (1% of the uploaded projects) but not widely available in this region.
Again, this inventory is not representative, but this observation seems in line with
several reports and articles with titles as “Africa’s bumpy road to sustainable energy”
(Mourdoukoutas 2017) on this topic.

The results of this inventory have been discussed with several stakeholders from
international projects. So far this quick visualisation of proven implemented con-
cepts has proven to be helpful for practitioners and decision makers (triple helix:
private, public, and research institutes) in South Africa working with climate adap-
tation and is a particularly useful tool for (PhD) students and lecturers. Information
on this is widely available in reports as “Gauteng launches sustainable drainage
manual published 31 March 2020 by GCRO (Gauteng City-Region Observatory)
with free available documents as: (GCRO 2020).”

. Literature review on SUDS

. Selection of three case study areas
. Data collection

. Analysis of study areas

. Decision support tools

. Best management practices

. Implementation manual

~N N AN =

These project outputs are a result of the Gauteng Department of Agriculture and
Rural Development (GDARD) research into sustainable drainage systems (SUDS)
technology options for Gauteng using ClimateScan as a database for SuDS and NBS.

Looking Forward: Living Labs and Climatecafes in Africa

As previous discussed, new ClimateCafés will be organized around the world in the
near future using the ClimateScan platform (Boogaard and de Jong 2020). New
international projects will map more projects on ClimateScan such as ‘Bridging the
water’ which, as Climatecafe, also uses the living lab approach with South African
and Dutch triple helix partners. A living lab is triple helix initiative that connects
public, private and academic partners who apply their specific expertise in a specific
sector real life challenges. The living labs are an instrument to facilitate bilateral
cooperation and joint development of applied knowledge in close cooperation with
industry and with human capital development at their core. The living lab method is
being applied in this project that started in February 2019 and ends in 2021. The
project “Bridging the water” is a collaboration of triple helix partners in The
Netherlands and South Africa with the aim to address water challenges in relation
to climate change in both Durban and Cape town. In these cities several projects
have already been mapped on the climatescan platform (Fig. 9).

The project has set-up student centric research and research projects in partner-
ship with the professional practice. Authentic workplace issues and real-life water
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Fig. 9 “Popping up” African projects on climatescan uploaded in Capetown and Durban

challenges such as drought and waste water treatment in both cities are at the core of
each living lab with the aim to narrow the gap between real life challenges and
academic programs.

The “Bridging the water” project is just one example, more knowledge will be
exchanged in new international projects on climate adaptation where mapping of
BMPs will take place in the near future. ClimateScan and other Climate Change
Adaptation Platforms can be a source of inspiration to stakeholders to make their
cities more resilient to flooding, heat stress and drought.

EUROPE: The Netherlands

ClimateScan started in The Netherlands in 2014 which is one of the reasons for its
high density of climate adaptation projects (over 3000). This high density of climate
adaptation measures and their specific location enables more detailed analyses of the
implementation of NBS. Urban planners and decision makers use adaptation plat-
form with decision support tools (Palutikof et al. 2019a) and want to know where we
can implement certain NBS and ClimateScan and neighborhood typologies can help
to give this insight (Kluck and Boogaard 2021). Mapping, showing and analyzing
multiple existing examples in practice where ordinary residential streets can be made
climate resilient will help accelerating climate adaption convincing municipalities
and water authorities to choose for a climate resilient design. Analyzing the “evi-
dence based” existing examples should be presented in a way that stakeholders as
urban planners can relate to the existing large amount of data. A relation of this data
is made to neighborhood typologies making it easier to identify changes of climate
resilience in the urban dense areas around the world.

Street design in the Netherlands is often based on a particular philosophy of its
time. Ideas and technologies that were available at the time of constructing, are
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Table 4 Dutch Neighborhood typologies, based on (Kleerekoper 2016)

Dutch

neighbourhood

typology Period Features

Urban city block Before No front garden nor green skirting, 45 layers

1930

Pre-war city block | 1900-1940 | Occasional front garden, 3—4 layers, wider streets than
urban blocks and occasional green skirting

Garden village 1910-1930 | Spacious front and back garden, 23 layers, ample parking
space,1930s architecture, limited public green and rarely
street trees

Working-class 1930-1940 | No front garden, little public green, 2-3 layers, single-

neighborhood family units

Low-rise post-war | 1945-1955 | Open building block with ample green, 2-3 layers, single-

garden city family units

High-rise post-war | 1950-1960 | Open building blocks with ample green, 46 layers,

garden city apartments, storage on the ground level

Post-war 1940-1990 | Front and back garden, 2-3 layers, single- family terraced

neighborhood houses, semi-detached or detached

Community 1975-1980 | Single-family unit with front- and back garden, meandering

neighborhood street pattern, courtyards, wide green skirting around the

neighborhood

(continued)
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Table 4 (continued)

Dutch

neighbourhood

typology Period Features

High-rise city 1960— More than ten layers in grid formation

center present

Suburbanization — 1990-2005 | Single-family unit, terraced, semi-detached or detached
Vinex apartments

captured in the authentic details of these streets, such as the size of the houses,
gardens, public space for greens and playgrounds, the width of the streets and the
architecture of the buildings (Kluck and Boogaard 2021). Table 4 describes a set of
neighborhood typologies for urban climate adaptation. The typological variants give
direction to the approach to combat more extreme climate effects. For instance, the
abundance of public space in post-war neighborhoods can easily be employed for
climate adaptation, whereas in the dense urban housing blocks and pre-war blocks,
underground solutions are more important. The structure of garden cities offers
space for swales to absorb heavy rainfall locally. Knowledge of the neighborhood
typology, gradient (flat or sloping), type of soil, and the groundwater level enables us
to give a reliable projection of the possibilities and effectivity of local climate
adaptation. The typologies apply to many of the streets and neighborhoods across
The Netherlands. In every country common typology can be determined to present
climate adaptations that generally fit in. Throughout Europe typologies will vary
strongly, especially from North to South due to difference in climate. Northern
countries tend to have more spacious streets to allow sunlight entering the houses
during winter.

To illustrate how ClimateScan and neighborhood typologies can help Urban
planners one of the most frequent implemented climate adaptation measure “bio-
swales” is discussed. Since 1998 first swales were implemented in The Netherlands
and now almost every municipality has swales to store and infiltrate stormwater in
their urban area. Over 700 districts with Swales have been mapped in The Nether-
lands (Fig. 10) allowing a detailed analysis related to neighborhood typologies.
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Fig. 10 Over 700 districts with Swales spread out over The Netherlands (also lower parts that are
below sea level) on large scale implemented after 1998

Categorization of the specific swale locations to their neighborhood typology
leads to the conclusion that most of the Dutch swales are located in the three more
spacious and newer types of urban areas (Fig. 11): suburbanization — Vinex area
(30%), community neighborhood (22%), villa district (14%), and post war neigh-
borhood (14%). Swales that infiltrate stormwater require space in the urban area in
contrast to subsurface infiltration facilities that can be found more in densely built up
areas as working-class neighborhood and historical center. But exceptions of swales
being implemented in urban dense areas give best management practices to urban
planners in need for stormwater infiltration examples in specific districts.

This information gives an evidence-based proof to urban planners that swales can
be implemented in any type of district but mostly are constructed in spacious districts
built after 1970. Furthermore, examples of stormwater infiltration projects in low
lying districts with high groundwater tables and low permeable soil can be found
also in densely built up areas. Another example of a climate resilient urban retrofit
measure at street level is permeable pavement: 50% of the 168 locations of perme-
able pavement are located in the three more spacious and newer types of urban areas:
villa district, community neighborhood, and suburbanization area. Permeable pave-
ment is also present in densely built up areas like working-class neighborhood, and
historical center. This information gives an evidence-based proof to urban planners
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Dutch Swale locations [source: climatescan.org]
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Fig. 11 Dutch Swale implementations categorized in neighborhood typologies

that permeable pavement is implemented in any type of district but mostly is
constructed in spacious districts built after 1970 (Kluck and Boogaard 2021). The
fact that climate adaptation measures can be implemented everywhere in the urban
(dense) area can inspire urban planners and stormwater managers with the design,
plan, and implement climate resilient measures with more confidence.

Looking Forward: Upgrading Climate Adaptation Platforms

ClimateScan is a constantly evolving platform addressing Climate Adaptation.
Stakeholders have identified challenges and potential in an update to ClimateScan
2.0. Biggest challenge named during workshops is quality control and engagement
of users. Using citizen science as data acquisition provides engagement but also
requires quality control in order to make representative scientific presentations of the
data as regarded in this chapter. The following features are identified as high
potential upgrades for ClimateScan 2.0 and will be implemented in the near future:

* Problem-based categorization of adaptation solutions

* Uniformity in language and content

* Adding Case Studies to the platform

» Equal distribution of solutions across different categories
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* One-of-kind knowledge management and assistance tool. Extensive repository of
verified solutions

» Providing assistance to users (stakeholders) in decision-making

» User-driven and dynamic mapping of climate adaptation solutions globally

* Country profiles and Adaptation Scores to gauge efforts to become resilient in
different countries

+ Tailormade services for a diverse group of stakeholders

* An additional page for effective and widespread solution-brokering

To do so, a team for content curation and collaboration with ICT specialist and
web designers will be crucial in carving the way forward. Effective transferring and
relaying of the existing content without compromising the integrity of the informa-
tion will stay a major challenge. Once up and running, an improved version of
ClimateScan will require a team of researchers to constantly update the information
on the platform and vet any incoming information. These ideas can be further
developed in future international projects. Use this open source data and join us to
accelerate climate adaptation.

As mentioned, online adaptation platforms often struggle with creating and
maintaining a well-functioning community of practice (Hammill et al. 2013;
Palutikof et al. 2019b). The openness of ClimateScan and active promotion in online
and offline fora has resulted in quite a diverse and practice-oriented user group and
case studies around the world illustrated in this chapter. However, although quite an
amount of people have registered over the years, people can lose interest after a
while. Engaging with the ClimateScan community with workshops and social media
updates could stimulate long-term engagement and recruit new users. Workshops
could address different actor groups. Creating teams and using the element of
competitiveness (who finds most nature-based solutions in a short amount of time)
could be an idea to grow and foster the ClimateScan community in the future
(Restmeyer and Boogaard 2021).

Conclusion

ClimateScan is an open-source platform that was started in 2014 with the objective
of providing an interactive web-based map application for international knowledge
exchange on climate adaptation solutions. Few years later, it has grown to become a
tool being used by academicians and young practitioners garnering over 1000
registered users and over 6000 projects listed worldwide viewed by hundreds of
people per day. These projects span across different cross-cutting themes and are
diverse in their scale and impacts.

Case studies in three continents illustrate how online knowledge-sharing plat-
forms can promote climate adaptation. In the case of ClimateScan — an innovative,
bottom—up approach — to map best practices of NBS around the world citizen science
used to gather data. The ClimateScan platform has proven to be successful in
mapping thousands of international climate adaptation projects. The platform is
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used in several international workshops, climatecafes, international workshops, and
field trips, serving the needs of different stakeholders in different settings and
locations. The tool helps policymakers and practitioners to gather valuable data for
decision-makers at street, neighborhood and city level. The results create awareness
providing several Best Management Practices and nature-based solutions, insights
and bring together stakeholders in the different regions of the world as Africa, Asia
and Europe as presented in this chapter.

In several workshops around the world the relevance of climate adaption plat-
forms and individual solutions were evaluated with different stakeholders by the
means of a workshop and a survey. The conclusions from workshops in Asia
(Indonesia) showed high relevance scores for: biofiltration and (temporarily) flood
barriers to mitigate flooding. Floating infrastructure showed low scores in Indonesia
in contradiction to other parts of the world. The workshops raised awareness and
contributed to capacity building for climate adaptation. Participants are now able to
find climate adaptation measures that are relevant for their work and are able to share
their Best Management Practices (BMPs) on a local and global scale. The over
100 locations placed on ClimateScan during and after the workshops can be further
used for raising awareness and to promote implementation of NBS in Indonesia. For
example in the Semarang area, where groundwater levels have to be restored to
mitigate subsidence and saltwater intrusion, water conservation and water demand
management such as rainwater harvesting can get more attention as in regions such
as South Africa and Asia. Research projects on stormwater infiltration methods
which scored high on the survey will be set up in the near future. After introducing
this workshop in Semarang and Surabaya the survey will be conducted in other
regions of the world to see the relevance of climate adaptation platforms and
compare research outcomes.

Projects uploaded using citizen science in South Africa have been reviewed as a
first representation what strategies are applied in several locations in urban areas
related to climate adaptation and water management. The results show a large variety
of climate adaptation projects such as Nature-based solutions: (bio) swales, green
roofs and walls, constructed wetlands, retention ponds permeable pavement and rain
gardens implemented to conserve water, cool down the city, and mitigate tempera-
tures in the urban dense area (heat stress). Not surprising is the largest category
“water demand management” since drought is a major challenge in South Africa.
The approaches and projects in Johannesburg area can be an inspiration for all
regions in the world facing drought problems.

High density of mapped climate adaptation strategies in Europe allows more
detailed categorization of specific measures as illustrated for bio swales in The
Netherlands. Relating existing implementations to neighborhood typologies gave
urban planners evidence-based proof that climate adaptation measures can be
implemented in any type of city district. Furthermore, challenging examples of
stormwater infiltration projects in “worse case” low-lying districts (under sea
level) with high groundwater tables and low permeable soil have been an inspiration
to stakeholders around the world. General analysis of climate adaptation and specific
examples enables stakeholders such as urban planners and stormwater managers
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with the design, plan, and implement climate resilient measures with more
confidence.

In conclusion, the outcomes of three selected case studies with ClimateScan
illustrate some of the possibilities of climate adaptation platforms with stakeholders
and shown that there is a clear demand for open source collaborative knowledge-
sharing tools, where first impressions of different urban resilience projects can be
quickly gained. In the near future, climatecafes and new international projects will
proceed with mapping and analyzing climate adaptation measures with this method
presented in this chapter. We hope that you, as a stakeholder will join us and benefit
from this open source platform that helps to increase the resilience to climate change
in many regions of the world.
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