Civil Engineering and Architecture 4(5): 183-192, 2016
DOI: 10.13189/cea.2016.040502

http://www.hrpub.org

A Geodesign Approach for Using Spatial Indicators

in Land-use Planning

Andrea Matta®"

, Matteo Serra’

'Department of Civil and Environmental Engineer, University of Cagliari, Italy
2 . . . ..
Department of Architecture, University of Cagliari, Italy

Copyright©2016 by authors, all rights reserved. Authors agree that this article remains permanently open access under the
terms of the Creative Commons Attribution License 4.0 International License

Abstract This paper presents an original approach to
Strategic Environmental Assessment (SEA) for supporting
decision-making processes in Local Land-Use Planning
(LLUP) which integrates a set of frameworks and
methodologies into technologies based on the use of
Geographic Information. The technologies embrace the
domain of Planning Support Systems (PSS), whose
architecture is based on the Geodesign framework. The
structure of the Planning Support System includes spatial
indicators  frameworks rooted on the Driving
Force-Pressure-State-Impact-Response (DPSIR) framework.
The spatial DPSIR model allows dealing with common
issues in spatial planning, such as collaborative and
participative  decision-making  processes, informed
alternative design, real-time impact assessment and
environmental reporting. Furthermore, the planning support
system may foster the widespread diffusion of innovations in
the planning domain reeling on the availability of Spatial
Data Infrastructures. The study aims at investigating the
efficiency of this approach integrated into SEA-LLUP based
on the results of a case study developed in Sardinia (Italy).

Keywords  Planning Support System, Geodesign,
DPSIR, Spatial ~ Indicators, Land-use, Strategic
Environmental Assessment

1. Introduction

The sprawl of the cities and the urbanization processes
have gobbled up a big amount of rural and natural areas,
jeopardising the quality of environmental resources [1, 2].
Indeed, the evaluation process of the consumption of
resources is a current challenge for environmental scientists
and planners, who have to deal with the loss of natural capital
and the general preservation of well-being for the future
generations [3]. Urban development is usually related to the
conversion of natural areas, whose ownership may be public
or private. Often, the set of policies that regulate land-use

and influences the rights of private landowners is oriented
towards preserving natural areas and limiting the
urbanization processes. By contrast, often landowners aim to
achieve their advantage through specific actions, consuming
local resources. The sum of these actions produces a range of
cumulative effects on the environment that have to be
considered in the decision-making stages, through specific
plans, rules and policies. These phenomena led to producing
several threats for the environment, from the local to the
global scale, such as erosion and desertification, loss of
biodiversity, climate changes and flooding [4].

The concept of sustainability concerns the "development
that meets the needs of the present without compromising the
ability of future generations to meet their own needs" [5].
Indeed, sustainable development aims to ensure an adequate
degree of quality of the resources, their accessibility and
their availability for the future generations.

This general statement needs to be translated into policies
and plans for supporting concrete applications. Jepson [6]
pointed out that sustainability and planning are inextricably
linked, in order to create a system to "protect the natural
environment, meantime the economy has to be developed
and the equity achieved".

In the last decades, the European Union has proposed a
range of policies with the aim of integrating environmental
considerations into projects, plans and programmes for
protecting the environment. The Environmental Impact
Assessment (EIA, Directive 85/337/EEC) and the SEA
(Directive 2001/42/EC) directives are two of such policies
that put into effect the European Union’ objectives regarding
the environmental preservation.

The SEA Directive, in particular, is oriented towards
integrating environmental considerations into plans and
programmes with the purpose of creating an informed
process for supporting plan-making. In many European
countries, SEA is a mandatory and an ongoing procedure
applied at the national, the regional and the local levels [7].
The SEA has been implemented into the Italian Planning
System through the Legislative Decree 152/2006 and it is
intertwined with the plan-making processes. In Sardinia, the
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SEA is a mandatory procedure for Municipal Master Plans
(MMP). The MMP is the most important document for
managing Local Land-Use Planning (LLUP), in order to
ensure the sustainable development of the territory in
compliance with the Regional Landscape Plan (RLP) of the
Sardinia Region. Indeed, the RLP is based on a range of rules
and principles of protecting the environment, limiting the
fragmentation of landscape. These general
environment-oriented conventions should be taken into
account by the Municipal Master Plan, during the adjustment
process to the RLP, through specific methods for supporting
the land-use management. Despite the fact that the
adjustment process of the MMP to the RLP has to be
concluded within one year of approval of the RLP for all the
municipalities, only a few MMPs have been revised until
recently [35] and a range of difficulties are still presented
[21].

In the light of the above premises, the paper is organized
as follows. The first part introduces current pitfalls and
weaknesses in spatial planning, focusing on the integration
of the European Directives and innovations in planning
practices. The second section illustrates a possible way of
dealing with these issues, through innovative methodologies
and technological innovations. The third part demonstrates
how to operatively integrate this innovative approach to
planning for filling the gap between research and practice,
through a case study based on SEA-LLUP procedures in
Sardinia (Italy). Finally, the conclusions highlight the results
of the workshop and possible further research.

2. Current Barriers for Integrating
Innovations in Spatial Planning

The intrinsic complexity of Land-Use Planning concerns
a range of activities for managing the use of land in
compliance with future planning objectives. The current
innovation in computer-aided planning and accessibility to
(geographic) data is fostering breakthroughs in
decision-making [8]. Recently, the integration of European
policies into the Italian National legal framework has
promoted an environmental strategic approach to spatial
planning. Despite these environment-oriented developments
and the growth of the Information and Communication
Technology (ICT) domain, a fruitful implementation in
planning practices seems to be far from complete.

2.1. The INSPIRE Directive

The integration of the INSPIRE Directive (2007/2/EC)
into the legal framework of European member states,
promotes the creation and wuse of Spatial Data
Infrastructures (SDIs) to assist in formulating and
integrating Community environmental policies across
Europe. The concept of SDI arose in 1993 by the U.S.
National Research Council, in order to guarantee the
accessibility to Geographic Information (GI) for potential
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users. The SDIs encompasses a range of key elements (e.g.
metadata to catalogue spatial data through a range of
thematic attributes and, spatial data themes and services)
and implementation rules for guaranteeing the diffusion of
GI in a transboundary context. Despite the wealth of
interoperable services and the public access to GI, provided
by the SDIs, is offering opportunities for professional users
to innovate spatial planning practices [10], a fruitful
integration into decision-making processes is still limited
[9]. In Italy, several Regional Authorities have built their
own INSPIRE-compliant SDI for supporting the
management and planning of the territory. The Region of
Sardinia developed the Sardinian Regional SDI (SRSDI)
with the aim of sharing data and services to all web users,
via download or network services. The SRSDI offers more
than 300 spatial data and services which can be used for
supporting Local Land-Use Planning activities.

Despite the importance of SDIs is evident at the Regional
at the Local level, their efficiency in strategic planning and
decision-making is still limited [11]. Indeed, the
breakthroughs in the integration of SDIs into spatial
planning processes, contrast with a range of pitfalls, such as
incompatible and inconsistent spatial databases and limited
accessibility to GI [36].

2.2. An Environment-oriented Planning Approach

The research on Strategic Environmental Assessment
(SEA) effectiveness for evaluating the impacts of PPPs
(Policies, Plans and Programmes) on the environment
encompasses a wide range of scientific literature. SEA
(Directive 2001/42/EC) and the Environmental Impact
Assessment (EIA, Directive 85/337/EEC amended in 2014
by DIRECTIVE 2014/52/EU) have been developed as
environmentally oriented approaches with the aim of
integrating environmental concerns in decision-making
processes [12]. SEA is a procedure inextricably linked with
decision-making processes, which integrates the sustainable
development principles into PPPs [13, 14]. Tetlow and
Hanusch [15] pointed out that despite the benefits produced
by the application of the SEA in planning processes [16, 17,
18] different pitfalls arose from the evaluation of its
performance. One of these concerns the poor capacity of the
SEA procedure to generate informed alternatives for
supporting the decision-making process [18, 19]. In turn, the
evaluation process of the alternatives’ influence on the
environment may be inadequate [16] to support the scenarios
comparison for identifying the preferable planning solution.
Further pitfalls concern the scarce influence and efficiency
of monitoring programmes and public participation into
plan-making phases [13, 20]. As a matter of fact, the
efficiency of the SEA in informing decision-making
processes and LLUP is still limited [6]. Emerging
methodologies, such as the Geodesign framework and
computer-aided innovations such as Planning Support
Systems (PSSs), may contribute to filling the gap between
current SEA goals and their fruitful integration in planning
practices [21].
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Figure 1.

3. Innovations and Methodologies for
Supporting LLUP

3.1. The Geodesign Methodology

Geodesign is an emerging methodological approach to
planning and design that encompasses representation,
analysis, design and impact assessment of the geographical
space, through the participation of different stakeholders and
professionals to decision-making. The Geodesign
framework (GDF) may be able to bring innovation in spatial
planning across different spatial scales [22], and address the
current issues in the SEA procedures [10]. The GDF consists
in six interactive models that operate for offering an

innovative structure for dealing with planning processes (Fig.

1). The Representation Model (RM) describes the
environmental system in an attempt to bring a fruitful
comprehension of the geographic space on which the
Geodesign team operates. In turn, the Process Model (PM)
and the Evaluation Model (EM), generate information to
investigate the dynamics of environmental phenomena and
manage territorial weaknesses and strengths for addressing
development strategies. The Change Model (CM), takes into
account the knowledge base generated through the first three
models to design scenarios, including solutions and
alternatives. Finally, the influence of the design activities on
the environment is evaluated through the Impact Model (IM)
with the aim of producing information and supporting
suitable decision processes (Decision Model — DM). The
implementation of the GDF may occur in different ways
which can be supported by Planning Support Systems. An
early attempt to demonstrate the efficiency of
Geodesign-based PSS architecture for supporting LLUP was
carried out by Campagna and Matta [10]. An early approach
to structured information flow integrated into LLUP
procedures was carried out through a spatial indicators
framework, claiming the need for further research.

3.2. The Planning Support System Architecture

The term Planning Support System (PSS) is not new. It

How should the landscape be described?

What differences might the changes cause?
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was coined by Harris in 1989 [23] for describing an
architecture coupling a range of computer-based methods
and models into an integrated system in order to support
planning functions. This general definition was further
developed, integrating more operatively the early definition
of PSS as a system which couples Geographic Information
System (GIS), and non-GIS data, spatial models and
geo-tools for dealing with the complexity of planning
procedures [24, 25]. The geo-tools nested in the PSS
architecture concern the representation, management and
analysis of spatial data across different spatial scale and time,
through a user-friendly interface, providing planners support
to deal with the complexity of planning procedures. These
geo-tools include the Land Suitability Analysis (LSA), the
sketch planning and the real impact assessment, the scenario
comparison and the report production. The LSA is a
GIS-application which allows analyzing the geographic
space with the aim of locating predetermined uses of land
according to specific parameters [26]. It provides the base on
which to generate design activities for future territorial
developments. Sketch planning can be considered part of the
planning process and makes the planners able to explore
planning issues for producing alternatives and scenarios [27].
Sketch planning offers opportunities to enhance spatial
modeling fostering participation and collaborative processes
to decision-making steps. The real-time impact assessment
concerns the influence of the alternatives on the environment
through a set of spatial indicators, enclosed in a dynamic
electronic dashboard. The indicators are able to support the
communication of complex phenomena in a simple way [28,
29]. Indicators show the value of specific parameters used
during the representation, analysis and decision procedures,
fostering a collaborative and participative decision-making
processes since the early plan-making phases. The PSS
architecture makes available to users a range of indicators
that realize the integration of spatial data into planning
processes through structured frameworks. The production of
predefined reports allows generating a transparent
decision-making process, including maps, data, indicators
and formulae, used during the plan-making phases. The role
of spatial indicators in the PSS architecture is currently

—_—r Y WL

&

The Geodesign Models (Source: Author)



186 A Geodesign Approach for Using Spatial Indicators in Land-use Planning

undefined. Although there are predefined indicators that
show a set of parameters that influence the design and the
impact assessment, there is a lack of relationship among
them and a non-structured information flow across the
geo-tools. For this reason, the fruitful integration of a
structured spatial indicators framework into the PSS
architecture can be considered far from being achieved.

3.3. A Spatial Indicators Framework

The role of indicators in planning processes concerns
different phases and tasks. Indicators may show the current
territorial situation and how specific environmental and
urban parameters change during the design activities. In
addition, they support the monitoring program for
evaluating the influence of the design activities on the
environment. According to the requirements of the regional
planning regulations and the SEA-LLUP guidelines in
Sardinia, a set of structured indicators have to be
implemented in the Environmental Report (ER) for
integrating impact assessment and monitoring program.

The most important indicators frameworks used at the
international and the national level are based on the concept
of causal chains, where the output of each component of the

1.Driving Forces

framework feeds the other in a loop [29]. An indicator
framework based on the causal chain theory, may help to
organize the cause-effect relationships among indicators, in
order to  provide reliable information  about
interdependencies between human societies and the natural
environment [30].

The Driving-Force-Pressure-State-Impact-Response
(DPSIR) is a casual-based indicators framework able to
support the decision-making process [29]. The DPSIR is
often used to stimulate the societal responses related to the
environmental problems, in order to preserve the resources
for the future generation, according to the sustainability of
development principles [31]. The framework is based on
five components that support the comprehension of
phenomena and fills the gap between the real world and its
representation. These components interact in a loop (Fig. 2):
(1) Drivers (D), (ii) Pressures (P), (iii) States (S), (iv)
Impacts (I) and (v) Responses (R). The first three
components represent the “causes” that generate the
“problems”, encompassed in the fourth component. In turn,
the fifth component deals with the problem putting the basis
for the “solution(s)” [32].

2.Pressures
® Related on Human Activities

® Human Activities DF
G
00\9
%
» DPSIR
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% Loop 5
[=]
5.Responces R 2
® Societal Responces to Impacts P\'Ob‘ems
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® Evaluation of changes in the states

e Changes provided by pressures

Figure 2. The DPSIR framework (Source: Author)

The Environmental Protection Agency (EPA), provides generic relationships among the DPSIR components for
supporting the integration of the framework into spatial planning. These relationships drove the connections between the
DPSIR framework with the GDF, as argued by Campagna and Matta [10] (Fig. 3). The iterations of the DPSIR loop are
intertwined with the GDF models: the first loop concerns the analysis of the current territorial conditions (RM, PM and EM),
such as the representation and analyses of current urban-environment phenomena and general proposals for producing future
development strategies of the territory. The information and spatial data produced in this early phase can be considered the
base on which operatively modelling the geographic space in compliance with the planning objectives and the sustainable

resource consumption (CM, IM and DM) (Fig. 3).

Nevertheless, the research on sDPSIR for supporting LLUP concerns just a few practical case studies [10, 33, 31].
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Figure 3. The relationships between DPSIR framework and GDF

The fig. 3 shows an early integration of the sDPSIR framework into SEA-LLUP, implemented in 2014 [10]. In order to
extend the investigation into the role of spatial indicators in LLUP practices, a case study that concerns a practical
workshop in the municipality of Gonnesa (Sardinia, ITALY) is proposed in the next paragraphs.
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Figure 4. An early integration of the sDPSIR into SEA-LLUP
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Figure 5. The Web-based PSS architecture for representing and analysing the DPS components

4. A SEA-LLUP Workshop for
Integrating Innovations in Practices

4.1. The sDPSIR Integrated into a Geodesign-based PSS
Architecture

The case study concerns a workshop on LLUP, realized by
the UrbanGIS Lab of the University of Cagliari, in
collaboration with the local authority of the municipality of
Gonnesa. It was carried out in compliance with the COST
TU 1002 guidelines for innovating spatial planning practices
[37]. The group of participants to the workshop (Workshop
Users - WUs) was composed by a range of professionals,
researchers, and local administrators, with the aim of making
value of their experiences for comparing current practices
and the proposed methodologies and innovations.

The workshop aims to investigate how technological
innovations and emerging methodologies may influence
current planning practices. The goal was to analyse the
process of location, design and evaluation of a new touristic
area in the municipality area. This paper takes into account
the influence of these innovations in spatial planning for
demonstrating the role of GI and spatial indicators for
supporting collaborative decision-making.

4.1.1. Representation and Process Models

The first phase of the workshop was oriented both to
represent the municipal territory and to perform spatial
analyses through the use of spatial data, made available by
the Regional SDI (SRSDI) and the public administration. In
a broad sense, the WUs were able to compare the current
system for sharing and represent spatial and non-spatial data
of the local administration with the innovative approach
based on a Web-architecture. In this phase, a Web-Based
PSS was used to generate information and integrate the
Representation Model and the Process Model into practice
(Fig. 5). The Web-based PSS is an architecture that makes
available a range of thematic maps, such as the current

land-uses, hydrogeological hazards and cultural and
historical goods, and a range of nested geo-tools for
performing spatial analyses (e.g. the number of historical
sites in a specific portion of the area). The outputs of these
analyses are shown through spatial indicators, representing
the first three component of the sDPSIR: DF, P and S.
Indeed, the values of the indicators represent the Driving
Forces that dominate the urban phenomena (i.e. number of
inhabitants, residential volumes and areas) and produce
Pressures on the environment (i.e. soil consumption, costs).
In turn, the PM, through the geo-tools, provides the
information for feeding the State component (i.e. loss of
natural landscape, production of goods and services).

4.1.2. Evaluation Model

The third phase of the workshop is based on the
management and the analyses of the knowledge generated
through the RM and PM. Indeed, the first three components
of the sSDPSIR depict the “causes” of the “problem” that in
turn, generate the Impacts on the environment. This
information  flow allows establishing both the
environmental questions and the development goals for the
territory. These issues can be dealt with a range of
proposals that may arise from different groups of
stakeholders, related to their own purposes, such as
environmental and socio-economic questions. Nevertheless,
if not adequately supported by methodologies and analysis
tools, the process of combination and analyses of different
planning goals may be too complex. For this reason, the EM
supports the process of evaluation of these purposes,
driving the design of future suitable alternatives.

The EM may enclose both mitigation actions for reducing
the environmental impact of current urban phenomena and
suitable proposals for new design and developments. This
planning task is supported by the Land Suitability Analysis
(LSA) tool with the aim of generating a range of suitability
maps [26] and fostering the negotiation among stakeholders,
concerning different plan solutions.
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Figure 6. An Evaluation map for supporting the development of future strategies

The LSA tool allows combining a wide range of spatial
data for producing maps that represent the result of a range
of spatial analyses. The maps, namely suitability maps,
concern specific urban and environmental phenomena that
should be analyzed for defining the alternatives in the CM.
The spatial data are combined through different spatial
operations, such as weighted selections, that generate a
range of criteria, which value can be changed during the
negotiation phase. These variations produce real-time
changes in the suitability maps, offering different planning
solutions. The maps may represent, with a different colour
ramp, for instance, the suitability rate of adequate sites for
the planning purposes. The lightest colours represent the
lowest suitability rate, where the combination of selected
criteria defines the non-adequate areas. The darkest colours
concern the highest suitability rate, representing the
adequate areas for the proposed planning goal (Fig. 6).

The WUs were able to produce real-time map variations,
thanks to a set of dynamic weighted attributes (e.i.
proximity to the main roads), informing the discussion
regard their own purposes for future territorial
developments (Fig. 6).

The evaluation maps represent the location of suitability
areas on the territory for a specific planning goal, in order to
deal with the “causes of the problems”, depicted through the
Impact component of the DPSIR framework. The group of
spatial indicators related to the Impact, show the influence of
the design activities on the environment, through a dynamic
dashboard enclosed in the PSS architecture. It can be argued
that the impact component embraces the base-knowledge of
the territory both for supporting planners in design activities
and for driving suitable planning solutions, in compliance
with participative and collaborative planning procedures.

4.1.3. Change and Impact Model

The CM encloses the transformation of the geographical
space due to the results by the design setting. The causes of
the territorial metamorphosis may have different drivers,
represented through the DPSI components. In order to
support planners for dealing with this task, the CM is
supported by the PSS architecture through the sketch
planning tool that makes the users able to design a range of
alternatives. The sketch planning is a GIS-based planning
tool that allows putting into effect abstract concepts for
evaluating their effect on the environment referring to a
specific planning objective [34]. The WUs were able to
negotiate a range of alternatives based on the evaluation
maps, for generating different scenarios. Each design
solution is related to a real-time variation of the spatial
indicators that foster the comprehension of the design
influence on different domains (e.g. environmental, social
and economic).

On the one hand, the sketch planning activities may
support the design of mitigation actions that arose from the
evaluation of the territorial phenomena originated in the
preliminary analysis phases (e.g. environmental problem).
On the other hand, the design concerns proposals for the
municipal territory in order to support development
strategies (e.g. a new touristic area). For this reason, the CM
operates for dealing with the “Responses” that arise from the
DPSI components, feeding back the framework with new
Drivers and Pressures. It can be argued that, the CM both
complete the first loop of the sDPSIR framework and put the
basis for the second one (Fig. 3). Indeed, the spatial
indicators are able to show how the Driving Forces may
create new Pressures on the environment leading to changes
in the State. For this reason, the Impacts change, in
compliance with the new information generated during the
design activities.
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Figure 7. How the sDPSIR is able to help planners to

The CM and the IM operate at the same time, representing
how changes in the geographical space are instantly related
to a variation of different parameters. The DPSIR framework
nested in the PSS architecture is able to support the
communication of information to stakeholders in a simple
way, improving the comprehension of how these alternatives
influence the environment and providing a structure for
organising complex information flow along the
decision-making procedures.

4.1.4. Decision Model

The different scenarios and the relative environmental
impacts show how the decision-making process may
influence the environment and the citizen’ well-being. In
order to generate a suitable response to the planning goal, the
scenarios should be compared and analyzed. The process of
comparison may lead to operating further design activities
for enhancing the final design solution. This process
contributed to the production of the final alternatives is in
compliance with both the planning goal and the stakeholder’
purposes. The “responses” generate a negotiation among
stakeholders with the aim of merging the requests of
sustainable resource consumption from the SEA and the
purposes of economic and urban growth from the local
administration. The final scenario represents both how the
information flow supports the decision-making process since
the early phases, starting from the analysis of the current
situation to the scenarios comparison, and how the sDPSIR
contributes to the management of this information (Fig. 7).
The DM depicts the future developments of the municipal
territory in an attempt to communicate in a simple way the
intrinsic complexity on which the decision-making process
is based.
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manage information during the plan-making phases

5. Conclusions

Land-Use planning encompasses a wide range of
methodologies, technologies and groups of people, such as
politicians, citizens and stakeholders, in order to orchestrate
the uses of lands in compliance with sustainable
development goals [38]

In this context, the paper presents an innovative approach
to Strategic Environmental Assessment of a Local Land-Use
Planning Support System implemented for the municipality
of Gonnesa (Sardinia, Italy). The case study shows how
structured GI frameworks, integrated into SEA-LLUP
procedures, fulfil an important role in supporting
decision-making processes.

The PSS architecture allow the integration of the GI in the
Sardinian planning context, and may contribute to dealing
with the complexity of planning activities in all the
plan-making phases, such as the creation of the
base-knowledge for generating an informed design of
alternatives and for supporting the negotiation among
stakeholders.

The sDPSIR framework nested in the PSS architecture
provides a structure for developing the cause-effect
relationships on which the planning goals are built. This
causal chain supports a collaborative and transparent
planning process since the early plan-making phases. Indeed,
it allows generating a shared comprehension of the territorial
context making available dynamic data that change thanks to
a continuous integration of information from stakeholders. In
addition, this base-knowledge becomes the source for
addressing informed alternatives’ design and supporting the
monitoring of their influence on the environment. For this
reason, this innovative approach may allow emphasising the
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role of the GI technologies across the plan-making phases in
the Sardinia planning context.

The workshop was enriched by a range of questionnaires
for assessing the WUs’ opinions on this innovative approach
to SEA-LLUP. The participants pointed out that the PSS
architecture, and in particular the management of the
information flow across the decision-making, may be
considered a reliable plan-making support. Moreover, the
PSS architecture allows not only of dealing with the request
of the SEA-LLUP procedures both for integrating informed
environment-oriented  procedures into practice and
monitoring their impact, but also of fostering a transparent
and collaborative decision-making process, from the early
plan-making phases until the final decision, supporting a
shared comprehension of the planning processes among
stakeholders and decision-makers.

In conclusion, this PSS can be considered an innovative
approach that contributes to the integration of the Geodesign
framework into planning activities, such as in the
representation and analysis of the current territorial context,
in the design of plan alternatives, in the support of the
participation processes and in the evaluation of the most
suitable development scenario. The sDPSIR framework may
contribute to putting into effect the GDF models in practice,
supporting the planning process through an informed design
of alternatives and a real-time impact evaluation across the
decision-making phases.

However, the results illustrated in the paper concern an
early approach to planning practices, for this reason, further
case studies may contribute to ameliorating the architecture
for dealing with the complexity of the plan-making
activities.
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