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RESILIENT LANDSCAPES. THE 
LANDSCAPE PROJECT IN THE 
HOTSPOTS OF THE REGIONAL RISK 
MANAGEMENT PLAN. THE CASE STUDY 
OF THE ABRUZZO REGION 

DONATO DI LUDOVICO, LUANA DI LODOVICO, FEDERICO EUGENI 

Abstract 

The hereby presented interdisciplinary scientific research defined the methodology and prepared an 

experiment for the construction of a Regional Risk Management Plan (RMRP), implemented in the 
case study of the Abruzzo Region (It), identifying Spatial Prevention and Recovery Projects (PSRPs) 
within High Priority Hotspots. The paper will address an in-depth look at the issue of risk reduction 

in Hotspots, integrating it with that landscape protection and design. 

Keywords 

Landscape, Risk, Planning, Disaster risk management, Hotspot 

Introduction 

To pursue the goal of prevention and subsequently the reduction of territorial risk 
levels, the impact of natural disasters, and climate change, disaster risk management 

(DRM), a topic that involves numerous actors, factors, and scales [Poljansek et al., 2017; 

Rasmussen 1997; Marin G. et al., 2019], is becoming more and more central to spatial 
planning. In the context of this theme, the research presented in this article [Di Lodovico 
and Di Ludovico 2020; Di Ludovico 2021] focuses on the development and testing of 

an innovative form of Regional Management Risk Plan (RMRP) [Fema 2018] based 
on a semi-quantitative [Simmons et al., 2017] approach referring to an index-based 
multi-risk analysis scheme [Eshrati, Mahmoudzadeh, Taghvaei, 2015], with the simpli- 
fication of not taking into account the interactions between the Risks (cascade effect), 
as occurs in methodologies based, for example, on matrix analysis and mathematical 
hypothesis [Gallina et al, 2016]. Furthermore, from a planning standpoint, it refers to 
a Spatial/Structural approach as well as a wide Knowledge System on Multi-Hazards, 

Multi-Vulnerabilities, Multi-Exposures, and therefore Multi-Risks [Gallina et al, 2016]. 

It is a Basic Knowledge System [Di Ludovico and Fabietti 2017], obtained from offi- 
cial (institutional or scientific) sources of data and information [Di Ludovico 2017; Di
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Lodovico and Di Ludovico 2014; Alavi and Leidner, 2001], organized and administered 
via a specialized platform whose model is being evaluated [Di Ludovico 2017]. The in- 
terrelationship of these components was interpreted to create numerous Risk Scenarios, 
which served as the foundation for Prevention and Spatial Recovery Projects (PSRP) 

inside Hotspots. These PSRPs are tools for the implementation of prevention/mitiga- 
tion and recovery actions, as well as tools for coordination (governance) with landscape 
protection strategies, but also with those oriented to socioeconomic development, thus 
adding a strategic meaning and attention to the landscape components of the territory 

to the RMRP. The essay focuses on the interface between PSRPs and landscape valori- 
sation and quality methods for the case study of the Abruzzo Region and within the 
Hotspots. The research investigates the topic of integrating the actions of risk avoidance 
and mitigation associated with physical dangers with those of risk reduction associated 
with the effect of PSRPs. The ultimate goal is to conceptually evolve the RMRP, because 
in addition to its specific focus on mitigating the consequences of natural disasters, 
there is also a social, identity, and aesthetic component linked to the value of the land- 
scape. The study seeks to fill one of the major gaps in the scholarly literature on DRM. 
Moreover, the majority of scientific investigations in this field focus on a particular 

Hazard, Vulnerability, or Exposure [Gallina et al, 2016]. That is, many components are 
not considered. Instead, our study relates to the notions of Multi-Hazard (MH), Multi- 

Vulnerability (MV) (distinguishing Vulnerability in the anthropic and environmental 
components, another novelty we offer), Multi-Exposition (ME), and therefore Multi- 

Risk (MR), also known as Multi HVE Risk. It also aims to examine, on a regional basis, 

the little-studied link between Multi-Risk, its reduction and mitigation, and its influ- 
ence on the landscape. According to the European Landscape Convention, each Party 
agrees to “integrate landscape into its regional and town planning policies, as well as its 

cultural, environmental, agricultural, social, and economic policies, as well as any other 
policies that may have a direct or indirect impact on the landscape”. It does not directly 
reference dangers, vulnerabilities, or risks, but it does introduce the notions of impact 

and landscape quality, which are discussed in our research [ELC 2000]. The sections 

that follow briefly summarize the methodology used to define the RMRBP, its integration 
with Regional Landscape Planning and associated policies, as well as the key research 
findings and conclusions. 

The RMRP Methodology 

The study makes use of a common vocabulary to discuss transdisciplinary concerns 
of risk from natural and man-made disasters. This terminology is based on the 1972 
UNESCO publication “Consultative conference of experts on the statistical study of 
natural hazards and their repercussions” [Unesco 1972] and the 1979 United Nations 

paper “Natural disaster and vulnerability analysis” [Undro 1979]. These publications 
present the notion of (R) Risk being a function of (H) Hazard, (V) Vulnerability, and 

(E) risk components (Exposure).
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In the scientific literature, there are several formulations of Risk. The classic one, which 

was recalled by the EC in 2010 and is supported by scientific literature [Cardona, 2003], 
defines that the Risk may be derived as R=HxVxE. However, there are several varieties. 
The formulation used in our technique is a simple function (the sum of the risk compo- 
nents) in which the interaction between the risk components is dependent on the total 
of the relevant indicators that might substantially emphasize the areas of the region at 

high danger while hiding those at medium or low risk, which are not regarded as incon- 
sequential in our research. Furthermore, it was decided to employ a simple formulation 
since the scale of the research is regional (1:25,000) and it may identify complex loca- 
tions (Hotspots) rather than punctual events. Hs (seismic, flood, landslides, avalanches, 
anthropogenic, dams, and fires), Vs (natural areas, settlement, population classes), Es 
(population, settlement expansion areas), and Rs (combination of the previous com- 
ponents) are georeferenced spatial elements classified as high, medium, and low in the 
model we propose. Each of these classes has been assigned a numerical weight. 
The main process used to build the RMRP model is depicted in Figure 1. It gives an 
initial collection of geographical knowledge in GIS format of the three Risk, HVE 

Hazards 
Hazard 

N type 

Mgh Modium Low Prevention 
and 

°o° + ] Spatial 
‘ Envieonmental Recovery 
‘ 7 % 

| Vulnerability || Landscape Projects 
st B PSRP 

Vulnerability e e { 

| 
High Modium Low Vulnerability | ! [ 

| overail ‘ Risks actions ooolf = | 5x e 
- | Anthropic / actions 

| Settiement 

’ ] . Urban 
High Medi L Settiement Sami 

Exposure ooo Agricoltural 
P Exposure 

Hgh Modum  Low Overal 
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1: The RMRP methodology and its connection with the Regional Landscape Plan.
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elements. They are initially vectorial geographical coverage that has been transformed 
to a raster format to facilitate semiquantitative analysis and subsequent identification of 
Risk Scenarios. The latter has been divided into two broad categories: those impacting 
the environmental/landscape system and those affecting the anthropic/settlement sys- 
tem. The Knowledge System successfully communicates a synthesis of multiple Risks, 
Vulnerability (divided into Environmental/Landscape and Anthropic/Settlement), 

and Exposure, resulting in Multi-Hazard (MH), Multi-Vulnerability (MV), and Multi- 
Exposure (ME). In this way, we take into consideration the complicated interaction of 
Multiple Hazards (MH), Multiple Vulnerabilities (MV), and Multiple Exposure types 

(ME). This combination produces Multiple Risks (MR), allowing us to create Risk 

Scenarios from which we may pick risk treatment solutions, a topic studied in both the 
defence and finance areas. 
The identification of Risk Scenarios enables the planning of two sorts of actions: pre- 
vention actions and mitigation actions, and hence risk control. In our approach, these 
acts are also classified according to the three major land-use classes: natural/semi-nat- 
ural, urban, and agricultural. By selectively overlaying the Risk Scenarios, it is possible 
to identify the so-called ‘Hotspots, i.e. more or less large areas with a preponderance 
of high-risk combinations, and thus high priority areas in which to intervene through 
the Spatial Prevention and Spatial Recovery Projects (PSRP), which include low-impact 
spatial prevention/mitigation and recovery interventions consistent with the Landscape 
Sect’s objectives and strategies. 

The integration process between the RMRP and the 
Landscape Plan 

Figures 2 and 3 represents the application of the metodology rapresented in Figure 1 
to the case study, the Abruzzo Region. They depict the final step, from risk scenar- 
ios to PSRPs. The Risk Scenarios were obtained by combining the above-mentioned 
Knowledge System components using raster overlay GIS techniques. Figure 2 depicts 
one of them, the Seismic Risk Scenario, classified as EL - Environmental/Landscape and 

AS - Anthropic/Settlement. The following selective overlay of the Risk Scenarios per- 
mitted the identification of the Hotspots [Dilley et al., 2005], the locations with the larg- 
est density of high risks, as shown in Figure 2 in the bottom (the EL - Environmental/ 
Landscape Hotspots on the left, the AS - Anthropic/Settlement Hotspots on the right). 
Following the identification of Hotspots, the methodology in Figure 1 defines Prevention 

and Spatial Recovery Projects (PSRP), whose spatial interventions (design activities) 
aim to minimize risk through Prevention actions and Risk reduction measures. 
Figure 3 depicts two Prevention and Spatial Recovery Projects (PSRP), one on the left 
connected to the AS - Anthropic/Settlement themes and one on the right relating to 
the EL - Environmental/Landscape themes. The technique considers prevention and 
mitigation efforts to be further classified based on the kind of soil involved (urban, agri- 
cultural, or natural) and the urgency with which they are implemented (the urgency was 
expressed in terms of priorities). It is, therefore, feasible to determine which Prevention
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RISK SCENARIO: 

’i RISCHIO SISWCQAMBIENTALE 

P AP 
SES 

— vr 
2 ANTROPICA TUTALE 

2: Top: the Seismic Risk Scenario, classified as EL - Environmental/Landscape (left) and AS - Anthropic/ 

Settlement (right). Bottom: Hotspots, classified as EL - Environmental/Landscape (left) and AS - Anthropic/ 
Settlement (right) (elaboration: Elena Scarpone).
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3: Prevention and Spatial Recovery Projects (PSRP). Differentiated intervention zones. On the left related to 

the themes AS - Anthropic/Settlement. Right related to the EL - Environmental/Landscape (elaboration: Elena 
Scarpone). 

and Mitigation measures should be implemented first (high priority) and in which ter- 
ritorial area (Hotspot). It should be noted that PSRPs are designed activities for risk re- 

covery and mitigation in Hotspots. They are activities that have the potential to change 
and transform spatial components, and hence the landscape. As a result, the PSRPs 
must be more than just a collection of actions; they must also serve as governance tools, 
coordinating mitigation and recovery actions with the landscape design strategies out- 
lined in the Regional Landscape Plan, thus incorporating the contents and techniques 
of landscape urbanism and landscape design into the RMRP. These techniques improve 
prevention, recovery, and mitigation actions by considering their impact on the region- 
al landscape, but most importantly by deepening the theme of the landscape impact 
of these actions, which, it cannot be denied, have the potential to negatively transform 
the landscape, degrading its values and thus its identities. The use of landscape urban- 
ism and design methodologies enables us to appropriately handle the PSRPs, especially 
when confronted with large-scale acts that produce new landscapes. As a result, it is 
critical to focus preventative, mitigation, and recovery efforts on landscape design. In 
this regard, the Abruzzo Regional Landscape Plan, which is presently being developed, 
focuses on three instruments that also adhere to the European Landscape Convention:
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(1) Landscape policies and preservation, and (2) Landscape quality goals. (3) Strategic 
Landscape Projects [Albrechts, 2006] on vulnerable and degraded regions (also subject 

to threats). In this approach, the Abruzzo Regions Landscape Plan mixes landscape 
preservation with landscape design and strategy. Our study is particularly interested in 
aligning the Strategic Landscape Projects with the PSRPs. Figure 4 depicts this process, 
in which the contents of the RMRP are compared to those of the Regional Landscape 
Plan. As a result, the Hotspots are linked to the Landscape Units and the Strategic 
Landscape Projects to the PSRPs. Because spatial project activities in PSRPs have stra- 
tegic importance, they must be considered in terms of design and landscape quality, as 
they give rise to new landscapes. These characteristics, currently being researched, cause 
the RMRP to conceptually change, as the strategic/design character obtained from the 
Regional Landscape Plan is added to its management character. 

Hazards, Vulnerability, Exposure, Risks Risks, Value, Abandonment, Degradation, 
Settlement, Restriction 

.............................................. — 

s…muI./… — Landscape Units 

G e 1t | 

+ 

Priority areas of intervention 
Environmental / Landscape 
Anthropic / Settlement 

n li jecti 
Prevention and Spatial Recovery Projects La scape Qua ty Oblec ve 

PSRP Lanscape Protection 

Prevention actions and policy 

Risk mitigation actions 
Strategic Landscape Projects 

Compromised and Degraded areas 
Uiban / Natural and SemiNalural Agricoltural 

4: The integration process between the structure and components of the RMRP and those of the Landscape 
Plan.
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Conclusions 

The article covered if briefly, a broad study of Disaster Risk Management (DRM) at the 
regional level (NUTS 2). Following the Risk Mapping Assessment Planning approach, 

a Regional Management Risk Plan (RMRP) model was suggested using an Abruzzo 
Region case study. Because of the research, the major outcome was an RMRP model 
with various new features. First and foremost, it is based on a Knowledge System that is 
geared to the evaluation of multiple Hazards (MH), multiple Vulnerabilities (MV), and 

multiple Exposures (ME) and is not found in the scientific literature (is written only of 
MH). The model is then distinguished in its analytical application by an index-based 
Multi-Risk (MR) analysis scheme, which refers to a semiquantitative approach and 
leads to the creation of varied Risk Scenarios for the Environmental and Anthropogenic 
settings. Furthermore, the Disaster Risk Management Planning Paradigm, which de- 
scribes the model, refers to a hybrid approach, spatial-structural and evaluative per- 
formance. Another aspect of innovation is the RMRP’s measures carried out through 
Prevention and Spatial Recovery Projects (PSRP) inside Hotspots, which are complex 
locations considerably at risk defined by a selected overlay of Risk Scenarios. These 
PSRPs are carried out by design activities in the following fields: prevention, mitiga- 
tion, and recovery, which are integrated with the Regional Landscape Plan’s protection, 
conservation, and design actions. This is a cyclical and dynamic process that addresses 
the issue of risk planning holistically, bridging the management theme with those of the 
project/design, spatial alterations and their influence on the landscape (which recalls the 
concept of sustainability). As a result, the RMRP is not a Plan in and of itself, but rather 
employs the concepts of consistency and co-planning to achieve integration with other 
sectoral planning, which is not necessarily oriented to the management of phenomena, 
such as landscape planning, which is a type of plan oriented to conservation and valori- 
zation, including socio-economic, as indicated by the European Landscape Convention. 
This aspect, which we addressed in the research by developing a tool for verifying the 
consistency of prevention and mitigation actions with those of the Regional Landscape 
Plan, also involves the issue of risk governance, which involves multiple actors and de- 

cision-makers from other planning areas, the contribution of which has not yet been 
assessed, and which can be addressed by expanding the Knowledge System Platform 
with communication and participation tools. Among the limitations discovered during 
the experimental phase, those involving the numerical value of the index variables used 
to construct the Risk Scenarios, as well as their combination to identify the Hotspots, 

stand out. Changing the numerical value can likewise significantly alter the scenario 
setting. To avoid this impact, considerable balancing work was performed to locate 
Hotspots of the appropriate geographical dimension. This is the problem of “representa- 
tion as reduction”, which was addressed in the 1960s [McHarg, 1969]. 

Landscape planning can complement the PSRPs, and thus the results of the RMRP, 
through specific Landscape Restoration Projects. As a matter of fact, the RMRPs can 
modify the landscape and therefore specific addresses aimed at reducing their impact 
must be introduced in the Abruzzo Region’s Landscape Plan. In this sense, its draft
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identifies “Special Recovery and Redevelopment Projects’, strategic areas of interven- 
tion (the Strategic Landscape Projects), which can integrate the PSRPs, for which the 
Plan defines Guidelines aimed at the correct insertion of the interventions in the cur- 
rent landscape context. 

The next steps of the research concern some in-depth studies: the development of a 
digital platform for the Multi-Risks Knowledge System, the review of the indices and in- 
dicators to account for the dynamism of catastrophic events (time-variable), the exper- 

imentation on a specific instance of PSRP coherence and Strategic Landscape Projects. 
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