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Este es un FORMATO (template) tipo, se solicta seguir las normas gráficas y de extensión
DISASTER RECOVERY AND PLACE-LED DEVELOPMENT THROUGH COMPREHENSIVE URBAN DESIGN. TITULO, Misma Letra, tamaño y estilo
Salgado, I. Dp. Planning and Urban Design, Universidad del Bío-Bío, Concepción, Chile. icartes@biobio.cl  AUTOR O AUTORES, Misma Letra, tamaño y estilo

Abstract

On the night of 27th February 2010, at 3:34am, Chileans were gently sleeping in their homes, when suddenly everything was shattered by tremors and destruction, all leading toward a human tragedy. An 8.8-magnitude earthquake struck the country, toppling buildings and driving thousands first into the streets and later to emergency shelters. The earthquake, the sixth largest ever recorded, triggered the second largest tsunami in the country´s history, which ripped houses off their footings, wiped out the urban fabric and turned buildings into debris, leaving behind massive destruction. Some 24 towns and cities were flooded either on or near the shoreline and 800 kilometres of coastline were heavily impacted by the tsunami; nature’s powerful one-two punch killed 524 people and changed the lives of millions.

Having observed these violent effects and changes, it could be possible to diminish impacts by educating and warning the population that is exposed to risk. To do so, risk maps should be made and risk management programs implemented. Creating resilient communities must be a priority, in addition to making them aware of future events, but also emphasis must be placed on the recovery of sense of belonging with a more comprehensive urban design. ABSTRACT, hasta 300 palabras max, Misma Letra, tamaño y estilo
Keywords: Tsunami, resilience, mitigation, entrepreneurs, place-led  5 palabras max
Introduction

Our cities are exposed, either directly or indirectly, to disasters. Unfortunately, the return rate of this type of phenomena has been increasing due to global climate change, especially if we consider urban expansion. This is mainly a result of urban limits expanding into areas with informal settlements with no risk diagnosis, which are later consolidated with basic amenities and infrastructure, where due to political or economic pressures in society, property development is practically run by free market economies, which is the Chilean case.

The international panorama reflects a clear trend towards the increase of losses caused by natural disasters as a result of poor environmental management, the disorganized growth of cities, the poor placement of neighbourhoods, and an uneven wealth distribution. The number of people at risk increases at a ratio of 70 to 80 million per year and this is mainly happening in the poorest nations (Rodriguez, 2010).

Together, all of this indicates that the impact on the ecosystems of the urban hinterland must be assumed along with the effects on the populations who inhabit these areas. Therefore, inclusive process can be used as a redesigning tool for those affected communities whose original habitat has been greatly affected. (Pelling, 2003) ABSTRACT, hasta 500 palabras max, Misma Letra, tamaño y estilo

Chile on the Pacific ring of fire, historically shaky ground for rebuilding cities
TEXTO GENERAL: No más de 8 hojas de este formato incluyendo fotos, gráficos y figuras

Set in the so-called "Pacific ring of fire", the Latin American nations of Ecuador, Peru and Chile form a triad which share UNESCO's Tsunami Prevention Program. These nations have prepared some risk maps where the danger of tsunamis is combined with meteorological risks, along with fluvial flooding, while also increasing the vulnerability index, which can lead to greater loss of life. Consequently, and once the damages caused by this type of events were tallied and calculated, including the Japanese Tsunami that reached Chile, 2011 was declared as the most expensive year in terms of natural disasters at a worldwide level, with an estimated impact of US$380 billion. (UNESCO, 2009) TODAS LAS CITAS, en este formato
In 1960, Chile experienced the greatest earthquake in recorded history, followed by a tsunami which cost the lives of approximately 2,000 people in Valdivia, that even bounced and reached the coasts of Japan, recording 200 fatal victims there. Despite the country having accumulated five of the largest earthquakes around the world since then, the risk of tsunamis on urban areas had not been recognized as a threat in Chile's General Ordinance on Urbanism and Constructions. Nor had a public policy been generated regarding the safety of inhabited coastal areas when the sixth largest event of this type severely hit its coasts. (OGUC, 2010)
It spectacular struck the Biobio Region. The epicentre of the 8.8 earthquake was recorded in the city of Cobquecura, on February 27th 2010, followed by a tsunami which then battered the coast. The loss of public infrastructure amounted to 990 million dollars, affected 2,320 urban hectares and cost the lives of 46 people in the area. Currently, there are still 28,400 urban coastal hectares located in flood zones for future tsunamis, according to updated risk charts. (Cartes, 2013)

Some 75% of the total population was affected either by the quake or the tsunami, and 800 kilometres of coastline were flooded. The cost in economic losses amounted to 18% of the gross domestic product. (Walker, 2013)
Ground Zero, from debris back to urban coastal communities
For the first time ever, the area scarred by the destructive force of a tidal wave received the name of "Ground Zero". The name, used by the press for the attack on the twin towers in New York, seems more appropriate for the areas affected by the tsunami, as it recognizes the magnitude of the disaster but also explicitly shows that the entire previous urban footprint was practically wiped away. In the Biobio Region, the town of Dichato, as a result of the 2010 tsunami, lost 80% of its building structures . The losses were down to two substantial factors. First, this is a vulnerable urban area with a high exposure. The low altitude of its historic downtown area allows the tsunami to enter upstream through the estuary. Secondly, because the building structures, mainly made of wood, were not sufficiently resistant to the impact of water. (Alvarez, 2010)
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Fig. 1. Coastal avenue hit by the tsunami in Dichato. Fig. 2. Timber frame structure destroyed by the tsunami
The combination of the location of Dichato's people, on the southern shore of the bay, along with the estuary's delta, with its low altitude, allowed flooding to spread quickly inside the inhabited area, helping it enter upstream through the estuary's channel, some 1,200 meters from the coast. The flooding caused systematic damage on the land with low altitude. The residential and commercial area of Dichato, had hydrodynamic accelerations of an average of 2.34 m/s (meters per second) - considering 1.5 m/s as the maximum resistance value of the buildings - which caused the almost complete destruction of the buildings with a water column of an average 2.43 meters in height. This meant flooding up to the second floor and resulted in the destruction of the second level in most cases, especially for light constructions or minor structures which put up almost no resistance against the water's pressure. (UC, 2010).
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TODOS LOS CUADROS Y FIGURAS CENTRADOS, N° FIGURA Y TEXTO MARGINADO A AMBOS BORDES

Fig. 3. Aerial view of Dichato centre before the Tsunami.  Fig. 4. Aerial view after the tsunami on 27th February 2010

There were 1,343 buildings totally or partially destroyed by the tsunami's force, with the substantial loss of around 543 homes. It caused the destruction of a similar number of summer homes since this was a seasonal resort which previously concentrated its economic activity in the summer period. The measure, albeit slightly radical, of moving most of the homes above the safety level was accepted by the population when, a year on, due , the centre of Dichato is flooded again on March 12th 2011 by the Tsunami formed on the Japanese coast and 24.3 hectares are flooded once more . This was a substantial amount of the 80.1 hectares that had been affected on February 27th 2010. (PRBC 18, 2010)

As a result of the commotion caused, in the months following the disaster, the Housing and Urbanism Ministry prepared guidelines for an "Action Plan and Reconstruction Criteria", saying that the coastal areas have to prioritize the protection of life and safety in general for the people. The criteria started promoting a rational use of the land for public-private use, and the following guidelines were prepared:

· "The protection of life is the primary role of the State, as such they must know, inform and warn inhabitants about the Zones that are subject to tsunami risk and about the risk conditions their property is exposed to.

· The coastal area constitutes a natural source of resources and work, which is why the Government recognizes the priority to support the communities whose sustenance depends on the economic, cultural, touristic and social development of the coast.

· Using coastal areas must consider all types of activities, regulating their risk using Territory Planning Tools, while considering the building conditions, the location and following current standards and complementary reconstruction criteria". (MINVU, 2010)

Considering these criteria as priority and as the basis for the "Urban Reconstruction Plan for the Biobio Coastal Area", four base premises were prepared for the Reconstruction Master Plans which, obviously, also transversally covered the reconstruction of Dichato, while defining four development concepts: resilience, sustainability, quality of life and future platforms.
Master plans for place-led development
Facing the urgent reconstruction process, the master plans (with no legal enforcement) were considered as a easily implemented urban design instrument; one that was indicative, flexible and that accepted other projects and complementary actions of interest. But above all, ones that were multidimensional, because these involved the social, economic and environmental aspects. 
Trigger projects, capable of generating and qualifying development areas and which were passed onto the public and private sector, were also included in its execution. These also allowed a second stage of social participation having agreed the urban master plan, and facilitate a more appropriate definition of the buildings design.
In its design synthesis, the Plan was developed looking to establish a mitigation strategy and to reduce the effects of a phenomenon with a similar or greater magnitude than 27F (27th February). It also looked to guarantee the safety of the people living in an area that is prone to tsunami impact.
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Fig. 5. Master Plan of Dichato with mitigation parks and evacuation routes to higher land.  Fig. 6. Horse shoe bay with a tsunamigenic shape and low altitude 
Several probable scenarios were modelled, with a combined strategy of a defensive coastal wall with a crown height of 5.2 meters above sea level, combined with a coastal park strip resulting most effective. Its main mission is to wear down the hydrodynamic energy of the tsunami, but also to filter the particulate material that it drags with it and that causes greater damage in its onrush. Along with this, the recovery of the estuary's delta was also considered. There, a dense contention forest was planted on the river's delta, in addition to refilling the soil that had been lost up to its previous levels. Finally, upstream a riverside park and defensive walls on both sides of the water source were added. All of this together, would manage to reduce the water speed by 57% and lower the flood height by 25% under a similar event like that of 27F or one that was even worse. (UC, 2010)

As FEMA recommends, once potential tsunami sources are identified, and the severity of the tsunami hazard is known, site-specific information on the extent of inundation, height of run-up, and velocity of flow is needed. In the absence of available maps or site specific inundation studies, analytical solutions can be used to estimate tsunami inundation parameters of preliminary or approximate design. (FEMA, 2008)
With the goal of protecting the residents and planning the replacement of homes, whose original precariousness led to their destruction, their provision was classified as "anti-tsunami" and "tsunami resistant". "The first category involves homes lifted up on pillars, where the ground level does not have a residential use. This is done so  the hydrodynamic energy can pass by and run underneath without damaging  human or material property. The second typology is located in floodable areas, where the hydrodynamic energy has less impact. But here, water flooding can be avoided, allowing that the first level, built with reinforced concrete or reinforced brickwork, can resist minor impacts and can be quickly restored and/or dried after a tsunami" (Cartes, 2011). Additional reconstruction subsidies were provided for both typologies from the Solidary Housing Fund. However, the largest emergency camp in the country, located 25 meters above sea level, was built with 230 definitive homes, moving part of the urban area above the safety level.

[image: image7.jpg]



Fig. 7 Dichato’s typical section on a Coastal Street before the tsunami
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Fig. 8 Defensive wall, mitigation park and Coastal avenue built in 2011,
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Fig. 9 Mitigation Park and coastal pedestrian walking facilities built in 2011 by the Ministry of Public Works and the Ministry of Housing and Urbanisation.
Future Platforms, recovering the sense of belonging and entrepreneurialism

In order to understand the town's reconstruction, and given the work crisis caused by the loss of most of the constructions which provided tourism services and whose role was being an economic motor, a series of actions, subsidies and support mechanisms for new businesses were determined. A combination between the Production Development Corporation (CORFO) and the Technical Cooperation Service (SERCOTEC) generated several programs to promote economic recovery projects. These allowed people to recover their income and thus attract tourists to a devastated zone. Each one of these actions and programs did nothing more than reinforce the local identity and support the activities that were going on before the tsunami, but now with renewed entrepreneurship and innovation as an added value.
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Fig. 10. Mural destroyed by the tsunami on the main street and access to Dichato.  Fig. 11. Alternative marine designs were publicized on a web page to select some of them for mosaics on the pedestrian areas and pavements.

In the early stage of the reconstruction process, SERCOTEC initially invested US$1.1 million, choosing 111 micro and small businesses whose commercial activities provided opportunities for development and employment for 200 people. Law 20,494 was used to speed up company start-ups through the pro-business agenda. Meanwhile, CORFO invested US$0.5 million, generating 74 jobs in restaurants and seafood based establishments. Thirdly, the Regional Government also invested US$0.5 million and encouraged a gastronomic hub project and a businesses' project housed in a provisional tent. The stores were located in recycled containers with special modules for public restrooms, providing space for 10 small restaurants, 10 shops and 16 kiosks. This generated employment for some 50 people until the reconstruction process was concluded. (Santibañez, 2011)

Currently it is possible to see tourists and people in culinary services almost all year round. The seasonal and summer trend which concentrated most visits into a short period of time from January to March, without the possibility of generating a higher level of attention and continuous development has been reversed.

As the coastal mitigation park needed to occupy areas that were previously inhabited, or used for beachside services, a special procurement plan was launched. To do this, land which was used for commercial activities and even worse, for housing purposes, was expropriated. These activities were relocated, being able to purchase land on higher ground, and the ones that were still useful and close enough to the coast to have tourism based activities, but not housing, were rented or sold to residents that previously had worked on the same shorefront first and then to other residents. This urban operation not only gave back the empty lots to the residents, but also allowed shaping a continuous facade and a line of activities along the mitigation park and close to the beach, where the main consumers were. All the restaurants along the shoreline had a subsidy for construction and were forced to provide terraces and balconies facing the ocean, to liven up the public space. (Baeriswyl, 2015)
These initiatives and schemes confirm that when urbanism has the purpose of developing a community, a series of actions and collective instruments can be implemented. They can also be centred where the affected parties are, achieving better results which lead to other projects, driving through a joint and sustainable development.
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Fig. 11 Main boulevard in the town centre, built in 2011. Strong and built in urban furniture in a possible flooding area. 

Recovery an integral process, not just infrastructure

One project that has transcended the reconstruction process of this town, and  a key agent in the post-disaster recovery, has been the "Recover Chile" programme (Recupera Chile, 2015), led by a consortium of Chilean Universities and with the support of Harvard University's David Rockefeller Center for Latin American Studies (DRCLAS) and the Biobio Regional Government. It has been involved in three areas: socio-economic business ventures, post-traumatic health and urban design. More than 200 projects have been identified in Cobquecura (epicentre of the 2010 earthquake), Perales and Dichato (the northern area of the Biobio region most affected by the tsunami)., They have led to productivity and have installed new economic deployment chains within families who had lost their source of income, as well as fostering new social, economic and environmental business ventures, and generating an active network of opportunities, all of them set up within the master plan for reconstruction.
Post disaster subsidies and different economic programmes were created, supporting entrepreneurs eager to build small kiosks to sell groceries on the beach to bigger restaurants and hotels. The economic and social activities were key factors in encouraging the residents to overcome memories of the disaster and to forget the destruction. Cash was also provided to improve their businesses associated to touristic services and homes. This started from the early stage of reconstruction process, giving services; accommodation and catering not only for the visitors that wanted to see the destruction and help out either working or organising donations, but also for the construction companies that came onsite to rebuild the urban fabric. Consequently, land use was established in line with the hazard zones and urban design guidelines were provided to speed up redevelopment. Triggering urban schemes were built to attract the tourists and create centralities for new scales of development and community work: a marine market, an arts and crafts gallery, and a sport centre, all of them with a similar architectural image, based on the residents' preferences.
Meanwhile, evaluating the psychological effect of the phenomena, and how this has affected the behaviour of children in these damaged areas, has also been a challenge. Therapy and integration programs have been set up  for those who suffered the impact of the tsunami. One of the most successful has been the summer school where the children play sports and return to the sea that took everything from them, on sailboats or in kayaks; they are also trained about educational skills and competences, and are evaluated on their eating habits. An urban ecology programme has been introduced too and they have fun learning about how to cultivate in self built greenhouses at home, caring for the same soil where they experienced the disaster.
The evacuation routes lead to a higher road and proposed by-pass of the town centre, which is some above 50 metres above the sea level. The road connects north to south enabling the whole town to move to the safe points and then with rest of the region whenever the streets are flooded by water and bridges damaged by the tsunami. This will not only allow providing service and aid in future emergencies, but also gives space for housing areas to grow above the safety level.

Finally, the urban design and the experience accumulated in other places, like the area of hurricane Katrina, Indonesia and Haiti, has allowed adapting models and setting up joint proposals with the community to improve their habitat and public spaces. This has all been done in a global and holistic way, always integrating the users who go from being actors to authors of their urban development, with key leverage to improve self-esteem.
Conclusions CONCLUSIONES: No más de dos Hojas de este formato tipo
To begin with, the reconstruction management was criticized for not being a very inclusive process; however, in Dichato there were more than 200 participative events which, in one way or another, shaped opinions with community criteria prevailing over individual interest, and consensus being reached on safety and mitigation strategies.

All the reconstruction management was done based on an established public system and no exceptional laws were passed, except for the disaster area decree  which allowed blocking construction permits in areas of risk until the impact models were determined. At the beginning, the public system reacted slowly, but then it managed to operationalize the emergencies and later add complementary projects which allowed meeting, to a certain point, the population's needs.

Dichato is today a reference worldwide for reconstruction. The post-disaster recovery actions and schemes have been clear proof of this and today its inhabitants are satisfied with the programmes that have been implemented. The level of satisfaction and quality of life in the rebuilt urban scenario has been tested by several questionnaires and surveys run by different national institutions and research projects (FONDECYT, Fund for National Scientific and technological Research). This community has passed from being a brief summertime resort to being used all year round. Today there are now more commercial licenses than before the disaster, as well as a greater tourist attention capacity, with a direct benefit for the residents.

Citizen participation was the best way to get the people involved in with a development plan and to understand the opportunities that the safety, mitigation and resilience strategies led to. It also helped in the definition of triggering projects and critical urban infrastructure, which brought together other poles of development. To do so, there were organised participative meetings with written minutes and signed agreements, all of them called by the local municipality to set up a collaborative framework that redefined Dichatos´ urban image, schemes and initiatives.  All the decisions were communicated on web pages and by the media. An information point on the disaster area showed inside the master plan evolution and distributed printed information for the residents: “what was not communicated, do not exist”, was the slogan.
Today, when requesting a building permit a prior information certificate is provided. This allows knowing what the ground can be used for, which depends on the degree of exposure to risk the zone has. This combined with urban signposts and clearly defined evacuation routes to safe high lying zones, above the flood level, has allowed recovering confidence in using the shoreline.

This town, is now emblematic, it even has a renowned music festival in summer. It has grown from the negative image of the disaster to a reconstruction milestone where there are still greater opportunities looking into the future. In March 2013, the first public consultation election process led to its naming as a district. It is clear that its local resources and its human capital are essential to continue advancing with new challenges and urban amenities. Now it is a place set up to receive visitors from not just the region, but also the country in general.

Infrastructure and housing are vitally important in the reconstruction process and will be completed first, as the government is interested and used to improving the built environment. However, social recovery and the inclusion of residents in a comprehensive design process will take and last longer. Nevertheless, if residents are included in the early stages of disaster recovery, in a comprehensive urban design process, they will also regain pride of their hometown and will be committed for longer periods of time to assure their future. This is particularly important, because in the first few months you build upon ideas and images, and the residents do not see the physical urban transformation until a few months later.
Urban vulnerability, natural disasters and global climate change had reoriented the development of Chilean cities to the point of defining a new urban policy based on a more integral approach. The records of impacts and losses, particularly those related to human lives, are evident: 12,8 million people were affected directly or indirectly by the earthquake in 2010, thus giving rise to 220,000 subsides for low cost housing, mainly on the most heavily impacted coastline. This resulted in 111 national master plans for urban regeneration, improving safety and quality of life.

The master plans and urban design guidelines provided indicative planning instruments to address the redevelopment process, giving a reconstruction framework to add incoming initiatives and investment either funded by international aid or articulated by the residents with regional or national support. Triggering schemes were a key factor to establish attraction zones for further investment and community initiatives. Dichato had a total investment of US$ 39 million in public spaces and urban infrastructure; consequently private projects attracted more realm and tourism to the centre and shorefront, in a town of 3,869 inhabitants. (INE, 2010)
Finally, it is clear that if the urban design approximates the reality it represents, together with social participation, it can become a tool to rebuild areas affected by a disaster like this. Meanwhile, a critical mass of entrepreneurs and social players must be encouraged and supported. They can cement the basis of an active urban society, one that can keep objectives clear in the long term.
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Fig. 12. Different housing typologies in Dichato according to the risk area where they have to be located (1,2 & 3) and infrastructure to let by residents to provide services on the coastal park (4).
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Fig. 13. Anti-tsunami houses for a fishermen’s association on Villarrica beach, Dichato. Evacuation routes are immediately behind and lead to safe points on the hill. The empty ground floor allows the tsunami´s hydrodynamic energy to pass by, not affecting the main structure on top floors
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Figures Figuras, este formato


Fig. 1 Sabando, C. Pictures taken by the Ministry of Housing and Urbanization, Department of Natural Disasters, 2012
Fig. 2  Iglesias, V, Original Sketch and graphics, 2013

Fig. 3 to Fig. 13 Pictures were taken and figures drawn by the author who worked as the coordinator of the master plan for the reconstruction of Dichato in 2010-2013
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