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ABSTRACT: The conception of Global North is referring, from geographical point of view
to the Northern Hemisphere located above the Equator and the Global South, but the expres-
sion is more used to describe a grouping of countries along socio-economic and political charac-
teristics. The namely the part of the earth below the Equator is transforming more and more.
Major dynamics of historical, post and new colonisation, greater economic discrepancy, politics
power and subsequent accessibility to resources have created and engendered throughout the
years the geographical difference. These phenomena inevitably lead to different approaches in
spatial planning, territorial governance and particularly, in emergency assessment. This paper
illustrates two different approaches to deal with natural hazards that occurred, one in the
Global South, specifically the 2019 Tropical Cyclone Idai in the central area of Mozambique,
along with the 2016 massive earthquake that took place mainly in the city of Amatrice in the
central region of Lazio (Italy). This study seeks to investigate both hazardous events in their
overall occurrence, focusing on the undertaken emergency approaches and the variety of diffi-
culties encountered along these two challenging processes of recovery: geographical and geo-
morphological intrinsic features - the presence of the Indian Ocean and the configuration of the
Mozambican country, so as the disposition of the Italian country over the Eurasian and African
plate, resulting in a consistent number of faults throughout Italy -, multi-level approach of
administrative sectors, legal framework and community awareness. This parallel discussion will
eventually highlight the need to improve communities and professionals’ preparedness, learn
from previous mistakes, capacity building and raise awareness towards more conscious, fairer
strategies to tackle emergencies. To this end, the main advantages identified in the BIM technol-
ogy that could make major changes in this field, are certainly interoperability and the possibility
of simulating the work process in a virtual way, using a constantly updated template. These
and other innovative aspects will be discussed and analysed.
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1 INTRODUCTION

Traditional architecture has evolved to intimately relate social and economic imperatives
with the specific needs of a cultural milieu'. Adapting to its environment during centur-
ies, it has become an excellent example of sustainable and efficient architecture able to
withstand the climatology of a location and specific risks. Current climate change inten-
sified the frequency and formation of some natural threats®, such as the cyclones in
regions of Sofala and Manica (Mozambique), as well as the earthquakes in Amatrice
(Ttaly) that repeatedly occurred during the past centuries. In both cases, traditional
buildings adapted to its natural disasters and every culture generated a succession of
guidelines for recovery after a disaster.

In the Global North, a globalised architecture has developed where new technologies
and materials were introduced. Specialised technicians manage, control and adapt the
buildings, laws and normative to improve environments pre and post disasters. On the
other hand, in the Global South people live in strong communities whose know-how is
essential in order to adapt traditional buildings according to the hazards. Their capacity
to create networks between citizens and institutions is an advantage to implement rapid
resilient reconstruction interventions and facilitate social mitigation post-disaster effects.
Both sides of the world manage a post-disaster event in a very different manner,
according to their acquired knowledge over the centuries. These good practices can be
learnt and possibly applied to the other side of the world so as to manage the threats
and weaknesses they may have.

2 METHODOLOGY

A comparison has been made between two cases, above and below the equator. Amatrice rep-
resents a global north world village located in Italy, which has been affected by several earth-
quakes during its history. Sofala and Manica regions represent two global south areas located
in central Mozambique where mostly tropical cyclones, among other hazards, repeatedly
reach their territories with a growing frequency.

The investigation analyses the strengths and opportunities, weaknesses and threats for
both areas, according to the political situation, economical deals of a disaster and new
technology applied pre and post hazards to avoid social exclusion and depopulation of
the area and return to normal life as quick as possible, in terms of minimum life-
condition and primary services in the initial responding phase, with the goal of rehabili-
tated and/or reconstructed building and a full reestablishment of the services in the
long term response.

Different approaches take place during the recovery of the affected areas and its inhabit-
ants, and both outcomes are compared in order to find a possible solution to the weakness
previously found for the other side of the world.

3 AIMS

The current investigation compares the different approaches to reconstruction, particularly
the actions taken towards the recovering of normal living conditions; in the global north
public services are in charge of inspecting, monitoring and rebuilding, while in the global
south the aim is to train the communities to rebuild in a more resilient and durable way. Aim
of this analysis is to underline the importance of sharing knowledge, expertise, as well as the
involvement of the communities in the decision-making® so to detect solutions to both weak-
nesses and threats each side of the world has according to their exposure, configuration and
culture. Some of the proposals to improve the management of a post disaster event can feas-
ibly be found in the opposite part of the world.
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4 CASE STUDY

4.1 Global North. Amatrice earthquake study case

The 2016 earthquake in central Italy was chosen for the Global North. Although the area of
the seismic crater was vast, we decided to focus our attention on the city of Amatrice. On 24th
of August 2016, a magnitude of 6.2 earthquake struck central Italy, to the southwest of the
town of Norcia. The earthquake’s epicentre was at a shallow depth of only 5.1 km. It was the
strongest earthquake to hit Italy since the 2009 L’Aquila earthquake, when over 300 people
lost their lives in the earthquake measuring 6.3 on the Richter Scale.

The Amatrice earthquake was felt over 100 miles away, in Rome. The town of Amatrice
experienced a range of primary and secondary effects that had a range of social, economic and
environmental impacts. To understand the effects of the earthquake (Tablel), it is necessary
to know the reasons and causes.

Ttaly lies on the collision border of the Eurasian and African plate. As a result, Italy is rid-
dled with faults. Two major fault lines are running through Italy, the north-south fault and
the east- west fault. As a result of this, the country is being pulled and pushed in several direc-
tions. The Apennines, a mountain range that runs down the middle of Italy, is being stretched
in a north- west direction at a rate of around 3 mm per year.

Pressure builds along the fault and, when released, causes earthquakes. The shallow depth
of the earthquake, the focus was just 5.1km deep, led to severe damage on the surface, particu-
larly in the towns of Amatrice, Accumoli and Arquata del Tronto. As the earthquake struck
at 3.36 a.m., most people in the area were asleep in buildings that collapsed.

Table 1. Effects of the Amatrice earthquake.

Primary Effects

a Two hundred ninety-nine people lost their lives, 400 were injured, and 4454 were made homeless.
b 293 historic buildings were damaged or destroyed including the Basilica of San Francesco in
Amatrice
c Over half the buildings in Amatrice were damaged or destroyed.
Despite their reinforcements, 80 percent of the buildings in the old town were affected.
d Although the government allocated €1 billion for building improvements since the 2009 L’Aquila

earthquake, many properties did not meet seismic building standards. The uptake of the funding
had been low.

e Despite being restored in 2012, the school in Amatrice collapsed, indicating substandard building
practices.

Secondary Effects

Landslides blocked roads, making access to the area difficult

Local residents suffered psychological damage

Individuals were reported to have been involved in looting

Unsafe buildings led to the town center being cordoned off. This had a negative impact on
tourism.

e Ninety percent of barns and stalls for sheep, goats, and cattle in the affected area were destroyed,
alongside the mechanical milking systems

As a result, farmers struggled to milk by hand, leaving their cattle at risk of mastitis, an udder-
tissue disease. Farmers struggled to make a living in the aftermath of the earthquake

oo o

It has been estimated 13,000 people experienced severe ground movement for around 10-20
seconds and more than 200,000 would have felt strong tremors. By 29th of August 2016, there
had been about 2,000 aftershocks, some as strong as magnitude 5.5.
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It is also worth noting that Amatrice, which usually has a population of 2,500, was about to
celebrate its fiftieth annual food festival, so there were additional visitors in the town at the
time. In the early hours of 24th of August, following the first 6.2 magnitude earthquake,
immediate inspection was undertaken of all Mobile Network Operators (MNO), network
equipment to assess functionality of fixed telephone communications, mobile, and internet,
identifying no damage to networks. The assessment of the infrastructure was reported to the
National Civil Protection Service (Protezione Civile); the institution - formed in 1992 - respon-
sible for the prevention of various types of risk and for the coordination of activities needed
to overcome emergencies. MNOs immediately made contact with the Joint Operating Com-
mittee, established by the National Civil Protection Service, to create a channel of communi-
cation with all internal units performing emergency-related activities. All MNOs provided
special emergency equipment, including fixed and mobile communications located at the relief
centres.

4.2 Immediate Responses

Over 10,000 homeless people were accommodated in 58 tents. Sports halls were converted to
provide shelter and hotels on the Adriatic coasts were used to temporarily house people.

Many rescue workers arrived within an hour of the earthquake. 5000 soldiers, alpine
guides, and the Italian Red Cross were involved in searching for survivors, providing food
and water, and supplying tents. Seventy dog teams and twelve helicopters were involved in the
rescue effort.

Six of the Vatican’s 37 firefighters have travelled to Amatrice to help civil protection work-
ers look for survivors.

A temporary hospital was set up and patients at Amatrice hospital, which was severely
damaged during the earthquake, were transferred to a nearby hospital in Rieti.

Appeals were made by the national blood donation service to ensure demand was met.
Safety check features were activated by Facebook, so local people could inform family and
friends they were safe.

The local population removed their passwords from wi-fi at the request of the Italian Red
Cross in order to let rescue teams communicate more effectively.

Funds of 50 million Euros for emergency response were announced by the Italian Govern-
ment. The taxes for residents were cancelled and reconstruction work began immediately.

4.3 Long Term Responses

Students were educated in neighbouring schools while 12 classrooms were constructed in pre-
fabricated buildings in Amatrice. Six months following the earthquake, the government prom-
ised to move people from temporary camps into wooden houses.

The cost of rebuilding was reduced by tax incentives, allowing 65 percent of total renova-
tion costs to be used as tax breaks.

Villages were rebuilt, with the building of the same character through a 42 million Euros by
government initiative called ‘Ttalian Homes’. A year on, 2.4 million tons of debris and rubble
remained in the areas affected by the earthquake.

The emergency response of the National Civil Protection Service was coordinated by the
National Civil Protection Department (DPC) until 7th of April 2017, when the administrations
of the four affected regions took over the management of most of the ongoing emergency activ-
ities. Meanwhile, the reconstruction process started on 9th of September 2016, when a special
commissioner for the reconstruction was appointed by the President of the Republic.

Besides search and rescue, civil protection activities were focused on assisting the popula-
tion, by providing shelters and food. Up to 4,807 people were assisted in the first few days. At
the end of August 2016, 43 tent camps had been set up, but their use was limited to a few
weeks and then they were replaced by containers, because of the cold weather in the epicentral
areas, while most of the population was f hotels in the Adriatic coast.
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Prevention and mitigation strategies have always been strongly influenced, in Italy, by
the occurrence of catastrophic events. After the Mw 6.9 Irpinia earthquake in 1980,
a new classification of the national territory was adopted and, in 1982, the DPC was
established. During the Mw 5.9 Umbria—Marche earthquake emergency in 1997, the civil
protection system positively tested both its organisation and a new technical emergency
management system. After the Mw 5.7 Molise earthquakes in 2002, a Prime Minister’s
ordinance enforced new seismic classification and seismic code aligned with the Euro-
pean Code (EN-1998, 2004). It also established that strategic and important public
buildings and infrastructures had to be subjected to safety evaluations. The Mw 5.9
Emilia earthquake in 2012 boosted initiatives for resilience improvement in the private
production sector. Finally, after the central Italy 2016-17 sequence, technical standards
were updated, and tax incentives for seismic retrofitting of private buildings were intro-
duced, based on their risk classification. Introducing compulsory seismic risk insurance
for residential property, would allow the Italian state to save progressively money paid
for damage and then invest more in prevention.

According to the Italian Senate (Senato della Repubblica — Ufficio Valutazione Impatto,
2017), about 75 % of the 13 billion Euros of the budget allocated for the reconstruction is
devoted to infrastructure and real-estate assets. A large amount of the budget (c. 20 %) is also
committed towards the resumption of economic activities and supporting the economic needs
of the population.

4.4  Emergency and reconstruction management are closely related

- Many of the choices made in the emergency phase can affect the success of the reconstruction
and vice versa, as they are partly overlapping in time and activities. At the national level, this
was managed through close relations between the civil protection and the special commis-
sioner for the reconstruction. Similarly, continuous and close collaboration is needed among
the national, regional and local levels of governance on the reconstruction process. The inter-
ventions must be compatible with the protection of the architectural and environmental
aspects, to obtain eco-sustainable architecture and energy efficiency and the reconstruction
process must take into account the need for reinterpretation of the landscapes.

- Population ageing, the depopulation of some areas, the effectiveness of educational and
health infrastructures, and either a cohesive or a disintegrated social fabric affect earth-
quake impacts. The discovery of the different dimensions of the vulnerability of communi-
ties adds knowledge necessary to promote resilience, i.e., the ability to channel community
energy and territorial resources positively. Social and psychological aspects are important
components of this vulnerability. They are analysed and taken into account in Italy, for
instance to prepare a more effective emergency management.

- The principles for the analysis, conservation and structural restoration of architectural heri-
tage state that each intervention should be in proportion to the safety objectives set, thus
keeping intervention to the minimum to guarantee safety and durability with the least harm
to heritage values.

The impact of the 2016-2017 moderate to strong earthquakes on assets and communities
was high. The recurrence of strong earthquakes for 5 months made the emergency and recov-
ery phases extremely complicated, and time has turned out to be critical owing to multiple
socioeconomic and other external factors. Damage and safety assessment is crucial for both
phases, since its outcome is needed to ensure safety and the continuity of residence, schooling
and production, especially by zootechnical firms in the central Italy case. This continuity and
effective infrastructures are fundamental to avoid depopulation and to support a prompt
recovery to normal life conditions.

In this case study, the repeated infrastructure disruptions over time called for continuous
adaptation of the response, and public—private cooperation was very useful to handle infra-
structure disruption and recovery.
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Structural prevention is sorely needed, especially because of the high vulnerability of old
masonry buildings. Special attention is required when energy efficiency upgrading is carried
out. A specific comprehensive plan is especially needed to seismically upgrade the huge
number of inadequate schools within a reasonable time.

Cultural heritage requires a great effort in the emergency phase, not only to secure damaged
immovable assets but also to recover cultural and architectural remains from collapsed heri-
tage buildings for future restoration work.

Disaster risk reduction, and particularly structural prevention, is one of the most important
general policy targets to be implemented in the coming years. Discovering different dimen-
sions of the community’s vulnerability adds knowledge that is necessary to promote resilience.
Emergency and reconstruction management are closely related. Many of the choices made in
the emergency phase can influence the success of the reconstruction and vice versa as they are
partly overlapping in time and activities.

Not all issues related to the disaster caused by the 2016-2017 central Italy earthquakes
could be considered in this chapter. However, the wide variety of issues discussed provides an
example of complex emergency management, prevention activities and governance at national
and European levels, and shows how long the process is to reach an effective disaster risk
reduction strategy.

4.5 Global south. Tropical cyclone Idai study case

For the Global South, the chosen case study was the Tropical Cyclone Idai in 2019, that
turned the spotlights of the world’s media on Southern Africa, specifically Mozambique and
its neighbouring countries, Malawi and Zimbabwe. Tropical Cyclone Idai made landfall on
the night of 14th to 15th March 2019 at Beira City, Sofala Province, in Central Mozambique.
The Cyclone brought strong winds (180 — 220 km per hour) and it was followed by heavy
rains (more than 200 mm in 24 hours) across the provinces of Sofala, Manica, Zambezia, Tete
and Inhambane, causing rivers to overflow, with flood waters reportedly rising by 10 metres.
Idai also brought a large storm surge in the coastal city of Beira and surrounding areas of
Sofala province. Six weeks later, it was followed by another cyclone, Kenneth, impacting
mainly the northern part of the country, especially Cabo Delgado Province. These two events
were ranked among the top five worst cyclones to ever hit Mozambique. They provoked cata-
strophic flooding, killing over one thousand people, displacing dozens of thousands, and
affecting close to 2.2 million people in total. Cyclones Idai and Kenneth caused an unprece-
dented amount of losses and damage.

Contextualising the country, it is important to highlight that the Republic of Mozambique
has an estimated population of 27,909,798 with a population density of 36.1 per square
kilometres*. The country is divided into 11 Provinces and 154 Districts. The country had
a GDP of billion in 2017 which grew at 3.3% in 2018 and prior to the cyclone was projected to
marginally improve to 3.5% in 2019°. The country has a tropical climate that is predominant
in the north, and also experiences dry weather in the south. These climatic conditions have
influenced epidemiologic patterns with seasonal malaria, meningitis, cholera and other diar-
rheal diseases®.

The cyclone impacts demonstrate that the majority of houses and as well as public infra-
structure like schools or health centres in Mozambique are built with inadequate materials
and not to resilient construction standards. We can find many reasons for these results.
A large part of the public infrastructure was built with so many different projects, partners,
lack of technical oversight, projects not appropriate for the geographic area, mediocre quality
of material and execution. Suffice it to say that before the initiative of Safer School, the Minis-
try of Education used to build schools all over the country with the same executive project,
even if the country is large and with a very diverse geography, open to different hazards, such
as cyclones, drafts, heart quakes and floods. In some areas there is also an overlap of them
(Figurel)
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Most of the cyclone damage to infrastructure was caused by wind, emphasising the import-
ance of increasing resilience to wind hazard and heavy rain. Due to climate change, Mozam-
bique is exposed to increasingly frequent and extreme cyclones.

Indeed, Mozambique is nestled within the South-Eastern African region, whose hydro- geo-
graphical profile is strongly characterised by the presence of the massive water extension of
the Indian Ocean and by nine international river basins flowing through the country, among
which the Zambezi is the largest one, followed by the Limpopo, Rovuma and Save.

The presence of the Indian Ocean is the main cause of the generation of high intensity storms
and tropical cyclones, which are the most serious threat for the region as a whole and for Mozam-
bique in particular, since they also trigger torrential rains causing devastating floods. For
a cyclone to generate, warm, moist air over the ocean rises upwards from near the surface, creat-
ing an area of lower air pressure below. Warmer ocean temperatures allow stronger storms to
form, and the South Indian Ocean is warming rapidly, because of the effects of gradual warming
on a global scale, which has resulted in a net increase in ocean temperatures. With the acceler-
ation of climate change effects, temperatures of 30°C are occurring more and more often and
over longer periods of time, hence storms and cyclones are growing stronger in intensity and
frequency.

After cyclone Idai, in order to let the machine of humanitarian aid work, it was necessary
to wait until the president had declared the state of emergency. So, it is just after this declar-
ation that the United Nations and other organisations can enter in action, managed by UN
Agency OCHA (Office for the Coordination of Humanitarian Affairs) who create the organ-
isation groups divided by sectors called clusters (i.e., Education cluster, Health cluster, etc.).

4.6 Immediate Responses

Just a month after the cyclone, in April 2019, the institution “Gabinete de Reconstrugdo Pos
Ciclones” (GREPOC) was established to coordinate the reconstruction. GREPOC coordinated
the Post Disaster Needs Assessment that served as a basis for the Beira Donors’ Conference,
organised by GREPOC at the end of May 2019. Then, GREPOC coordinated the preparation of
the Disaster Recovery Framework (DRF) known as the PREPOC (Programa de Recuperagao
e Reconstrugio Pos-ciclones) which was issued in August 2019 and served as a framework to pre-
pare Post-Cyclone Housing Program (PALPOC), aiming to create the conditions to support
households and communities to reconstruct. The Mozambican government elaborated and
approved the Disaster Recovery Framework — DRF, where there are prioritisation criteria, the
immediate recovery priorities, the implementation challenges etc. Based on the result of the
PDNA (Post-Disaster Need Assessment) it was estimated that the damages and losses were over
3 billion USD. The tropical cyclone Idai was a disaster of epic proportions, probably one of the
worst ever recorded in the region.

The plurality of needs assessments (not just about infrastructure, but also from agriculture
point of view, social and psychological aspects etc.) produced a plurality of different results.
About the damage assessment, the lack of information about the construction history of the
building (who built, in which year, was the executive project deposited somewhere or not etc.)
made the work more complicated. Most of the buildings were just built with spontaneous
architecture, not following any resilient construction rules at all.

4.7 Long Term Responses

Building resilience is a summary of the respect of different conditions: adequate executive pro-
jects respecting the zone hazard conditions, correct orientation and localization, suitable con-
struction materials, quality of the materials, quality of the work execution, adequate
execution oversight to control all the process. The normative changed according to the elabor-
ation of Multi-Hazard Map in 2016, that recognized different 6 zoning according to the 4 haz-
ards. After the tropical cyclone Dineo in 2017, the normative elevated, for example, the limit
for resilient roofs (that it was previously 180km/h) to 210 km/h. In several sectors it is now
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Figure 1. High risk zones of natural hazard in Mozambique, UN-Habitat, Mozambique, 2014.
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mandatory to respect the guidelines regarding resilient buildings and use of certificated mater-
ials. During these hard times between Covid-19 pandemic, the several natural hazards that hit
Mozambique after-Idai (Cyclones Kenneth, Chalane, Eloise, Ana, Goma etc.) there were
some really positive signals to a desire to change perspective. The most significant one is the
introduction of the Ministerial Diploma n°® 122/2021, published in “Boletim da Republica”,
Serie I, n° 206, made that resilient constructions are mandatory in Mozambique for the educa-
tional sector. The BBB “Building Back Better” methodology has been finally recognized as
the winning one, understanding the importance of resilient reconstruction and prevention.
The main challenge will be about the real control, about Monitoring & Evaluation (M&E) of
each post-disaster project, that involves construction, the hardest part is to make the norma-
tive respected and to verify the real implementation of this important strategy.

The diffusion of the BESP, Basic Emergency Scholar Plan, was also a big result, but it
needed to be extended, all over the country. In the health sector, there is not still a similar
document, but it is work in progress. After 3 years from the disaster, Mozambique is in the
recovery phase and it is where it is necessary to continue with advocacy in order to change the
construction habits at different levels, build resilience in several fields such as public infra-
structure, housing, food security etc. linking the Sustainable Development Goals (SDGs),
Agenda 2030 and Sendai Framework.

The Mozambique case shows lack of diffusion of technical knowledge, challenging data
information management and a lack of strategic prevention plan in many sectors. Simply
transform construction or rehabilitation into resilient (re)construction, learn how to “live with
disasters”, with the change of construction habits also thanks to the networks as the commu-
nities are.

Learning processes are the solutions. Capacity building and technical training about resili-
ent construction for bidder, oversight companies, academia, NGOs, governmental technicians,
etc. together with on-the-job-training during the construction works is the key to show and
pretend durable solutions. Reconstruction and rehabilitation processes that do not respect
resilience are an enormous loss of money. It is needed to break the cycle of never-ending con-
struction and reconstruction. According to UNDP and OCHA, since 2000, almost 1 million
of people have been killed, over 2 billion were affected, over then 1 trillion of dollars were
lost, but only 1% of international aid money was spent to reduce the impact of disasters.
When just 10% would protect development gains and save thousands of lives and billions of
dollars. Every 1 dollar spent on preparedness, save 6 dollars in response’.

5 CONCLUSION (DISCUSSION)

The comparison between the two study cases chosen has highlighted the importance of context
in the development of strategy of disaster risk reduction, preparedness and recovery recon-
struction. In this case, the contextual contingencies consist not only of physical and geograph-
ical conditions, but rather of an overlapping of cultural, normative and administrative
processes. Resilience approach impacts especially on the improvement of the effective inter-
vention methodologies, but also in the reduction of negative impacts and risks in case of
future disaster for communities. The comparison between the two study cases underlines the
possibility to tackle the challenges of post-disaster in respect of peculiar context. The role of
a resilient approach takes on extremely different characteristics with respect to the dynamics
already present in the area, which can be emphasised or reversed depending on the manage-
ment of the after-damages phase. The Italian case study for global north is emblematic from
the perspective of processes such as depopulation and population ageing. In relation to this,
the earthquake highlighted the efficiency of the first response, but it accentuated the fragility
of the built heritage with respect to these events and accelerated the socio-economic crisis of
the area in the long term. The case study of Cyclone Idai in Mozambique, for the global
south, is a significant example of the importance of implementing (re)construction based on
the specificity of hazard mapping and zoning, however as intervention with preparedness
methodologies and strategies where a complexity of conditions overlaps. The introduction of
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specific normative for resilient building, in a context of mainly informal and spontaneous con-
struction, marks a change of perspective in an area plagued by several natural disasters. In
conclusion, the shared potential of the two case studies is the role of communities in imple-
menting resilient disaster prevention and response policies. The need to embed this approach
in a vision that starts from the needs of the local area remains the most important challenge,
both in the global south and the global north.
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