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Summary

Urban environments with a high degree of waterproofing have probl@mé$laoding due
to rapid runoff of water. This paper presents the description of ts¢ important aspects
of the complex and its hydrological impact on cities. Moreotee, possibility of a
sustainable architecture and adaptation to climate change andimggiood insurance
and financial risk transfer instruments mentioned.

Chapter |

Is the process of urbanization in the world, refers to the thigerical phases, pre-
industrialization, industrialization and the current or communications.

Population growth requiring more classes cadenced to settle danke of the rivers in
the cities.

The lack of planning and regulation in most municipalities, with paodlip power. The
technical answer is to discipline the urban occupation through a tibrapdensification
flood risks.

At the same time in the same chapter urbanization and hydralagipact and urban
flooding, impacts on the water cycle is analyzed. Types of floodsuasban drainage
subsystems.

Chapter I

In this chapter the urban areas in the cities of Argentinagéneral characteristics of
urban flooding in the country, the use and abuse of the land question.
A large part of the cities of Argentina reflect a very elasteraction between the process
of urban settlement and hydrological networks. Unplanned urban expansionvwaeak a
environmental awareness are triggers flooding in those arease Attne time there is a
kind of urban flood generated from strong disturbances rural envirorforeagriculture,
as well as the development of road infrastructure. Mention inseégsion of the latest

developments of more severe urban flooding is done.



Chapter IlI

In this section, the urban aspect of the cities in Brazit is.the fifth country in the world's
largest, which is why we were forced to select a city édsearch. One of the urban models
with ecological character is the city of Curitiba, a develapmmeodel promoted by an
interdisciplinary team. The model of the city is a developmental environmemntalis

In Brazil 82% of the population is located in towns, on the other hand mdkeadvanced
in the analysis and treatment of the problem of urban drainage caidrtatin America.
Nevertheless, significant rainfall in San Pablo prodjeron causing serioageam

Chapter IV

In Chile, the history of flooding and flooding in Chile more importanteirded in the
communes of Valparaiso and Vina del Mar. To minimize these probtetigation works
related to the construction of canals and vaulted the streanesbuit, and then master
plans for evacuation and rainwater drainage and communal and imsrtpé regulate
urban settlements, considering conservation areas and developed risk.

Mitigation works have developed but reduced the problem of waterloggingwim
generated in the plain of the communes, have failed to prevent tiséetraf problems to
the upper parts of the cities, especially the occurrencendglides and mudslides, caused

by heavThe March 25, 2015, an unusual weather caused rainfall in noCthiégn with
consequent flooding and overflowing of Copiapo and Salado rivers, causimagean
several towns and cities.

The most affected city was Copiapo, a small city in Chiletabpf the province and the
region of Atacama, with mining tradition from its origins.

They reached 30,000 victims and damage to public and private property.dectbe of
the insurance market, they reported more than 700 incidents were degoriEng
liquidators install an office of engineers and buildersy rainfatorded in the

Mediterranean climate.

Chapter V
In Peru there are still no large-scale experiences of urltemmzand sustainable

construction. Peru does not have a housing policy and construction that ggdrbistic

integration of the environmental dimension. The Ministry of Housing and Construdlion st



has a very weak in this regard policy. While there are a nuwhbaheady developed
instruments whose approval is still very slow, lacking speafiies and legislation
promoting sustainable construction in itself

Some district municipalities have advanced and have incorporatedreqmeements on
licensing procedures, as San Isidro, asking Studies Urban Environimepdat and Road,
which although they are not regulated by the industry, are a stepartl, but
implementationlt can not be generalized.

Floods in Peru are a recurring problem each year due to the ségsoingdinfall in the
Andean region, which has a dry season and a time of distinct rairlattee from
December to March.

Chapter VI

In this section the work the Urban Water Risk Management tearbdeas developing in
recent years aimed at consolidating a comprehensive view of wateagement in the
city, exploring and investigating disciplinary aspects in the ldpweent of planning
instruments is and management of urban land in risk areas, whichbattto the
development of public policies and the design of sustainable solutions in Uruguay.
Flooding in Uruguay are one of the key urban issues. They caymskcsint imbalances in
the economy and the cultural development of the localities, exaceylhhé isolation and

fragmentation of important sectors of the population.



Introduction

In this research, and the impact on topic of Climate Change iMé#reosur region try
floods in urban areas. In recent years there have been detettteda@gion, phenomena of
excessive rainfall that caused serious flooding.

In addressing the issue, we have taken the urbanization asah featsr in the process of
flooding in river banks, in this context it should be mentioned that urlisoriza one of
the most significant manifestations of human activity throughoutoryisprocess
urbanization recognizes three stages: Pre-industrial, Industmal @&urrent or
communications.

Today the world population is about 6,100 million and the urban population reaches 2.850
million, ie 46.7%. In a short time, for the first time in history thenber of urban dwellers
will overtake the rural areas.

As regards the geographical distribution of the urban population in tukl,wSouth
America is leading this trend. In our continent, urban concentratiamjor cities has the
highest rate of growth among regions of the world and the greaftedt time, with a
marked tendency of concentration of socio-economic and administratigedins in a few
major cities by country.

Urbanization is increasing in the world and particularly in SoMtherica. This trend,
which is also recorded in the Mercosur region, generates contirmressure to the
occupation of urban space. The rapid expansion of the neediest sectonebeldficult to
control all aspects associated with growth.

Attention to the problems of urban drainage is usually performed omhediately after
their occurrence, resulting in works whose life is ephemeral. The problerbanf flooding
often is forgotten with the passage of time, particularly duringoge of drought.
Unfortunately, neither the growing awareness for the presenvat the environment has
yet generated significant practical actions in relation to the urban geailmethis sense it is

hoped that the dissemination of concepts tied to the process of genefatiban flooding



help a greater degree of awareness of the general population@articular the actions of
environmental groups.

The objective is to minimize, and if possible prevent, the systenmatiease hydrograph
urban areas. This requires quantify the impact of different conditbrnsbanization on
runoff and establish a land use regulation.

Natural hazards policies should focus on establishing an effed@smomse to natural
disasters affecting human life, While the response of governrdemhigtrations disaster is
important, it does not address the causes of the losses causedettiisTéese causes
originate in the complex interaction between human settlements tladnatural
environment. Repeated natural events become disasters because pomrationke path
of the damage, improperly prepared structures to withstand thelbguesed by nature. In
order to protect people and their property, the policies formulateadb with natural
disasters should cover a wide range of issues. In developing coutitese aspects are
linked to a network of policies related to economic development. The pbetgction
against the ravages of nature is an economically viable courtinystvong democratic
institutions. In the same way that reducing poverty requiresda wariety of policies
affecting various strata of society and government, reducedfedncy of natural disasters
requires a comprehensive approach that reflects the causesefability of a society to
such disasters. Not only must articulate a comprehensive strateégnust also build a
political and economic will to support these new policies. A natioysem for responding
to disasters is made by the interaction of institutions, finanogdhanisms, standards and
policies that make up how to address the disaster risk managemerdountry. In this
context, flood insurance coverage is a risk transfer mechanisrallinas the distribution
of risk between the parties, reduces the differences in theofislach person, can risk
discrimination, promotes measures to reduce losses and provides a toohitor and

control the behavior (Freeman and Kunreuther, 1997).



CHAPTER |

Urbanization in the world *

Urbanization is one of the most significant manifestations of huro@witg. Throughout
history the process of urbanization recognizes three stagesidbstrial, Industrial and
Current or communications.

In 1800 only 1% of the population lived in cities. Since the mid-eightemttury, where
as a partner to expand the industrial revolution effect, urbanization has @wcgtalsally at
an ever faster pace.

According Guglielmo (1996), during the first half of the twethtieentury the total world
population increased by 49% and the urban population at 240%. In the secoofthalf
century this trend accelerated: the urban population grew from 1,5@8@nnml 1974-1970
million in 1982. Today the world population is about

6,100 million and the urban population reaches 2.850 million, ie 46.7%. In a sharfdr
the first time in history the number of urban dwellers will ¢talee the rural areas.
As regards the geographical distribution of the urban population in tukl,wSouth
America is leading this trend. In our continent, urban concentratiamjor cities has the
highest rate of growth among regions of the world and the greaftedt time, with a
marked tendency of concentration of socio-economic and administratigeoins in a few
major cities by country.

Moreover, population growth of cities is accompanied by a spatiahexhere is now a
general trend of population decline in the inner cities. The indistng longer the main
factor of growth of cities, particularly in large cities. Worldej the primary cause of the
decline in manufacturing employment over the whole of the citiggeipolicy of industrial
decentralization, which concerns almost all metropolises of thiel Wiy the early 90 large
cities in Latin America have also adopted a policy of industriakntgalization. This is

done at the expense of the development of the peripheral areas of citiese

! Urban flooding in Argentina. Bertoni J.C.2004



Tackling the problem of urban flooding

Urbanization is increasing in the world and particularly in SoMtherica. This trend,
which is also recorded in the Mercosur region, generates contimquessure to the
occupation of urban space. The rapid expansion of the neediest sectonge$eifficult to
control all aspects associated with growth.

In this context, attention to the problems of urban drainage is uspatfgrmed only
immediately after their occurrence, resulting in works whoée i8 ephemeral. The
problem of urban flooding often is forgotten with the passage of particularly during
periods of drought.

The municipal body, with areas dedicated to planning, it's not obtdrda floods are not
always related to the policy of occupation of urban space, itndietes difficulties in
formulating effective measures.

When municipalities do not control the development or increase theityamd the
drainage system the occurrence of urban flooding increased, aodi@conomic loss for
the entire community.

One aspect that it should be mentioned, is the rainwater flow graviéyconsequences of
the changes on the drainage system only appreciate later, theimgcurrence of severe
storms. In some cases the combination of effects resultingsh flaods on urbanized
areas, even under not very heavy rains.

Unfortunately, neither the growing awareness for the presenvat the environment has
yet generated significant practical actions in relation to the urban geailmathis sense it is
hoped that the dissemination of concepts tied to the process of genefatiban flooding
help a greater degree of awareness of the general population@articular the actions of
environmental groups.

From the above, we can say that with increasing the carofitige cities the consequences
of the lack of planning and regulation are compounded. After that sp&déy occupied,
the solutions available are extremely expensive and technocatiplex. The public power
passes to invest a significant portion of its budget to protect sewters of the city
suffering because of the lack of foresight on the land use. Theds &re, ultimately, the

entire population of the municipality, provincial or national state (depgndn the
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importance of the city and the seriousness of the situation), so tegoguef who should
really pay arises.

The technical answer to the problem is to discipline the urban ocmuptirough
densification compatible with flood risks.

The objective is to minimize, and if possible prevent, the systenmatiease hydrograph
urban areas. This requires quantify the impact of different conditbnsbanization on
runoff and establish a land use regulation.

Urbanization and urban flooding hydrological impact

The extension of the boundaries of cities is a natural occurssmiated with urban
development, it makes possible the ordering, the ordering of the-aatiral, economic
and legal relations.

The impacts of urbanizaton on the water cycle are numerous:
-the land sealing,

-the acceleration of the runoff,

-the construction of obstacles to runoff,-the "artificiality" of the ditcsggams and rivers
in urban areas

-the receiver means contamination.

Solil sealing, runoff acceleration and construction of obstacles tofrdihife impacts on
the preponderance of magnitude increase in the frequency of floodiagham areas.
Urban development, paving, with a shrinking green spaces in relatiohetdouilt
environment dimension, results in a considerable increase in st@mmabff in cities
smaller with few paved roads, vacant land interspersed with hgasesally funds include
land or gardens, rain is a large proportion of infiltration areasl(lgardens) relative to the
impervious areas (roofs, floors). Water runoff resulting from ratensity over an area
determined under these conditions is much lower than that which occuasheavily
urbanized city where virtually 100% of its surface is impsabie in urban centers.
The development in a watershed tends to fill low areas (wtrehiously They provided
storage) and permeable paving areas (that provided infiltration)surheof a storm sewer
system with laces and more runoff collection ditches and direttsriverbeds, lakes or
wetlands.

Small runoff are those who collect and scatter most of the patduta urban water course.

11



These pollutants include sediments, metals, oils, which are wasimadttie impervious
areas to the sewer system and directed toward the runway. CapturingribBsents and
detaining runoff for a period of time you can stop any of the pollsiteettled before they
download on the runway.

According to UNESCO, there are certain situations mean tleh@iy the impact that
urbanization occurs in urbanized areas.

Rural area has become urban per capita of population increase
-A Increased impermeability of 40% produces a 50% decreat® itime distribution of
runoff and an increase of 90% of the maximum flow of floods;
When the population density goes from 0.4 hab / ha to 50 hab / ha-timbutish of
runoff are reduced to one tenth and runoff volumes increased tenfold
-The Evapotranspiration is reduced by 38%

-The Surface runoff increases by 88%

We have identified the following impacts to waterways causedhbyincrease of the
community:

-Caudales Maximum increase of 2 to 5 times on the preurbanizacion

-the Frequency of flood events may increase from one every éanxs yo 3-5 times each
year. A channel that through the years has adapted its floodplamowibe renovated due
to the increase in the quantity and speed of water. There willides snargins and
extensions of bed, bed erosion and fallen trees.

-The Runoff will reach the receiving stream much faster (up 50%).

He reduced base flow due to less infiltration.

- The increased sedimentation caused by erosion fill sections céfvager channels,
directly impacting aquatic life and the number and types of nisges found.
-The Amount of pollutants entering the river system during and tiféeedevelopment is
increased by an order of magnitude.

- The temperature of an urban channel can be increased 0.08 ° IdopEICrease in
impermeability.

- The temperature of an urban river bed may be increased by C.&9 m when flowing
through areas without sombran.

Types of floods and urban subsystems
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Type of floods and recurrences

There are two types of urban flooding:

River flooding, usually associated with improper urbanization of surrounaaterways to
flood areas.

Floods from the traditional urban growth.

They observed in several episodes of flooding, combinations of the p&e sfatements.
Most critical river flooding associated with severe events.

The floodwaters are classified as Ordinary if your returnopeniot exceeding 10 years,
Extraordinary when it is between this value and 100 years, Excdptionanore
recurrences. Moreover the name Episodic, applies to those grownyusssdtciated with
times of more than 100 years, of which there are features ifatkdscape, advertibles
through geological and geomorphological analysis return.

Urban drainage subsystems

Differentiation in the aforementioned type of floods corresponds to thie babsystems
that make up the wurban stormwater drainage system of a city.
Planning, design and operation of an urban drainage system distinguistegels: macro
and micro drainage.

The subsystem includes all the macro drainage runoff courses ddiynedatural
topographic depressions of the basin, even though ephemeral. This dgnezldrieas drains
a 5 km2, depending on the size of the city and relief of the region. A
Fundamental characteristic of this component is always theesy ehen no specific
drainage works are executed. For the purposes of this sub-projectl sfewble to
eliminate or reduce the damage caused by exceptional rairdfallewiently between 25
and 100 years recurrence time.

Micro drainage subsystem covers all drainage works carried oueas avhere natural
drainage is often not well defined, being determined by the landruae urban area micro
drainage subsystem typically includes the layout of the streets, the cardsystems and /
or sewers, hydrants storms and groundwater systems driving up the dnainage. This
subsystem must be designed to operate seamlessly from stohmetwih periods between

2 and 25 years depending on the type of employment in the sector.
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CHAPTER II

REPUBLIC ARGENTINA 2

Spatial aspects of the Argentine cities

There are characteristics that typify the main urban areafs cities.
Three items are essential:

1) The geographic picture of the city, outlined by the notions of .&ftiniaand .sitio. (Ideas
associated with the regional and local levels respectively).

2) The distribution plan (or plane) of the city

3) The relief (or cityscape) created by the same city

The situation and the sites of a large part of the Argentinesaieflect a very close
interaction between the process of urban settlement and riveorketim the country. The
waterways are often the key to the location of the citiedsobhanks nexus, mainly those
created during European colonization.

Consequently watercourses are often the key to the location dihkheities along its
banks, mainly those created during European colonization.

Consequently, unplanned urban expansion and weak environmental awarenegg conc
.ciudades taking place on the banks of the waterways "is

He transformed into that of "waterways that cross the cities ..

This explains the installation of neighborhoods in naturally flooded argacally made of
various Argentine cities and neighborhoods regards different socio-empnom
fundamentally humble strata.

As for the "relief* or urban "landscape”, there are two basiddncies depending on the
size of cities in Argentina: for commercial and central sirefalarge and medium cities

urban scheme has a strong vertical development.

2 Urban flooding in Argentina. Bertoni. J. C. 2004
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General characterization of urban flooding in Argentina

In 2000, the World Bank issued a report, the Argentina within the glodrdkext, it is
among the 14 countries most affected by flood disasters inandal or urban, reaching
higher losses to 1.1% of GDP.

The frequency of occurrence of major flood damages of any kind s &igeeding an
important event every ten years. Since 1957, 12 severe episodes (one every $yinayear
occurred, causing deaths and significant losses in infrastruetgmeultural production,
private property and economic activities

The World Bank (2000) classified flooding occurring in the Argentimetoey according
to four basic types:

In the valleys of the great rivers (or river flooding)

in the Andean foothills (by rapid melting of snow and / or

concentrated rain);

Flash floods (floods .flash.) Occurred in cities and rural arease(gted from heavy
storms)

Flood plains areas, generated by strong storms and originatednfadequate drainage and
rural land management, including the treatment it's network

vial of rural feeder roads.

Its duration and degree of involvement at national level the ceegalr (South of the
provinces of Cordoba and Santa Fe, northwest and southwest of the provBwenok
Aires and north of the province of La Pampa). These have reacttesbrdinary levels
during recent wet years, being the reflection of inadequate lamdnusural areas for
agriculture, highlighting the river flooding linked to the valleystloé great rivers of the
Plata, since in that region is generated over 76% of GDP and 7Q@Be& @opulation is
located.

It also highlights nationwide floods in the drastic change of @jyltaf course, the
occupation of flooded areas and the development of road infrastructure aways

compatible with the characteristics of surface runoff.
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Urban flooding in Argentina 3

Argentina has about 90% of its population located in urban areas, &H@tt places it
among the countries that hold the highest urban concentration in SouthicAmer
Urban flooding often cause increasing damage that increasamsystally. riparian and
caused by the traditional urban development: two basic types of udiading were
identified.

In Argentina it can distinguish a third type: the so-called mrfd@ods generated from
strong disturbances rural environment for agriculture, as wdtlyathe development of
secondary and primary road infrastructure. Such floods affect urbarsehimedium and
small and are typical of the central agricultural region. Asipusly mentioned, they were
evident during the last period of wet years.

Team members of Land Management of the Institute of Environm®ntdles (ISEA) of
the National University of Cordoba (UNC) completed a report orcdhises of the flooding
occurred in the Sierras Chicas after heavy rains in February 2015.

The report had two instances: one of analysis based on GIS and thietdh&gampling. A
satellite image of the basin of Rio Ceballos was used inirteahalyzing forest type and
extent of urban development. In the second instance, they evaluatedfavaegables:
slope, distance to rivers and streams, levels of altitude inorelt sea and how the sub
part to the exit of the basin of Rio Ceballos-Saldan

A record of the damage in the week of 20 to 23 February in Vilende, Mendiolaza,
Unquillo, Saldan and Rio Ceballos through images, interviews with resicdemt 102
points samples was also performed. These studies were milectaisk map of the basin,
with which they were defined areas of low and high risk of flooding to persistent rain.
Land use and abuse

The developments Sierras Chicas, both ancient and current, aredlocateeas of
increased risk of flooding. This was re clearing of native fotlest was two thousand

hectares in just seven years.

% ISEA-UNC report
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The biggest flood risks fall on the cities, because the watefelasbstacles in his path.
And the opposite happens in the greater vegetation cover.

Villa Allende, the water outlet. According to the geography ofplage the "door” leaving
water throughout the basin is the town of Villa Allende, so durirak p@urs of the flood
of February 15, the central streets of the town became rivers.

A slide

The basin studied is a region of high slope, which refers to thendaxfliand measured in
percent (a decline of 10% means that the ground 10 metersl@i@gsin the area of risk
thousands of hectares are identified with slope levels rartgghgeen 18% and 60%.
Thus, the area of Sierras Chicas becomes a "slide" througth whe rain water slides,
which is enhanced by the low forest cover and the large peesdnstones and surface
urbanized facilitating water runoff. In areas of low slope, ked¢anostly in the cities, the
water tends to stagnate.

Height

In the highlands compared to sea level, low water quickly by thetaianal effect itself.
And in low areas the opposite occurs and is likely to stagnate.
The highest regions have much less risk of flooding to the lovégtde limits that the
phenomenon occurred were between 500 meters (Villa Allende) and 8@@s nleio
Ceballos).

Too close

It is one of the most important causes and has to do with the caiostsutear the banks of
rivers and major streams.

The highest density of developments following the path of the water. Then, under istense a
registered flood, it was verified that the water reached up tar&26rs from the banks of
the waterways. The impact of water decreases as the develspaveay from the rivers.
The flood map

The five variables studied form a map of the watershed thatycldefines which areas
with different levels of flood risk are. There are 12,052 hectaresiskd of flooding,
mainly the areas where the forest is conserved, pastures @ndaieas, and where the

greatest height above sea level and high slope is recorded. Thermaréhér804 hectares of
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"low risk™ and 1,968 other h The aspect that stands out in the repdinea8&9 hectares of
"high" risk and 330 hectares with "extremely high" risk of floodibgs primarily here that
unfolds the urban layout. In these more than a thousand hectaresvhieis homes,
businesses and institutions are located.

* "The most influential factor in the flooding was the steep slajethe area, which
facilitated the rapid flow of water downhill. "This large amountwbulent water in the
stream dragged everything in its path, facilitated by the labgdt-up area".

* "The results suggest that urban areas and elbows river baslstraams were the most
affected,” says the team. And underline: "Excessive urbamizaintil even the banks and
into streambeds and Rio Ceballos was the determinant of human amiin@ge occurred
on February 15, 2015 lives".

» "To prevent this happen again is essential to prevent developmeartsas of high and
very high risk of flooding and recover, in these areas, vegetation c@Wermust
implement a new land use planned strategically, which alreadgroptétion we also like-
although the provincial law 9,814 (Forest Act). And this depends on the coramiof the

whole society and the actions of management of municipal and provincial authorities. "

girls-saws overflowing river
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CHAPTER IlI

FEDERAL REPUBLIC OF BRAZIL *

Urbanisticos aspects of the cities of Brazil

Brazil is the world's fifth largest country, occupying 47% of tbet8 American continent,
with an estimated population of over 8.5 million km2.

The territorial extension requires us to select a city ity tesearch, the Brazilian city of
Curitiba, capital of Parana state, became the nineties in ezalagiy emblem. In the
contemporary context of crisis of urban models, the example ofill2uptovides a new
reference: the city that takes aim at being green. Curibbacotidation model was made
possible thanks to more than thirty years of development of a new pitjant promoted
by a large multidisciplinary team of architects, engineergg@phers, economists,
lawyers, sociologists, historians and other experts. The continuatitimsoprocess by
stages constitute a precedent magnificent in a Latin Am#ratehas too often revealed as
the laboratory in which the most common is to start again, abanddwimydjects and the
results above, without accumulating certainties.

The key is their model Curitiba developed public transport systenrpieted as the
backbone of the operation of the city. This system has been pdrtemien to the red bi-
articulated buses that circulate in its own lane and have tt#di®ns. The proper
functioning of the system is based on the busway with synchroniZd lights and stops
tube which is arranged in advance of the ticket and embark atetight of the bus
immediately with small gateways that are deployed betwesewndhicle and the platforms.
Curitiba model is a developmental ecology defender sustainaidéogenent or ecological
modernization. The environmental arguments are used to justify Yeédogment, growth
and enrichment. In Curitiba there ruralista model garden city dalgas On the contrary,
there is a decided option for urban and metropolis. After the mosesratit operations

there are economic reasons. Thus, the development of the great avkbusslines the

4 Gaddi Architect
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urbanization of the great avenues of bus lines and the proposed buildingtaggered
vertical used to obtain high gains with solar urbanized for highbusieings, reversing
gains in promoting the city.

The second major feature of Curitiba is the vast system of parks, which havectiwnfoh
providing drainage of the entire territory. The policy of creatgreen areas has been so
intense that happened in 20 years of 0.5 m2 of green area per 50 m2.
Curitiba to become ecological capital, it was necessary ttalieei its old center is full,
restoring historic buildings, constructing new public facilitiesgrggthening parks, squares
and pedestrian streets.

A complementary element to the public transport system, thedudtion of parks and
pedestrian and regeneration of the historic city was, from 1978, thigooref the network
of bike paths or bike lanes. The bike paths also serve to proteas af possible
environmental degradation, creating parallel railway linesrsiand streams stretches.
Citizens environmental education has enabled its inhabitants are cedsigently
responsible for the functioning of the city. With few resources atid imagination has
ensured that 90% of waste is recycled, for example, converting ad bbuslassrooms and

mobile offices, mobile places for learning.

General characteristics of urban flooding in Brazil®

Brazil's total population now exceeds 170 million people. Braziliaescitoused within a
century ago 10% of the population; currently 82% of the population isrgdtie cities,
several of which are of great size. Among them a variety ofreddecases associated
drainage and urban flooding. In turn, the country is one of the most adviantetin
America in the analysis and treatment of urban drainage problems.
The Ministry of the cities of Brazil is developing a nationabgyam of rainwater. The
proposed Program Stormwater aims to reduce the vulnerabilihegidpulation to coastal
floods, which occur in urban drainage, minimization of environmental iteghough an

institutional, economic and technical policy and action plan managemstuarofwater in

® Flood Management Course Urbanas- Morelli Tucci-E@6
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conjunction with the other elements of urban development in Brazilidies.ci
The program presented is based on the following elements:

Institutional: address legal elements, management, trainingycecend technology and
data;

Technology: the highlight of the elements of quantity and guaditthe technical elements
necessary for the development of sustainable management.

Financial Officer: is the elements of economic and financiability of stormwater

management.

Public participation: is the potential mechanisms for greateigpéifticipation in program
development

Action Plan: using the basis proposed in other plans, develops an actiofompldre

Ministry of Cities providing program implementation.

Urban flooding in Brazil

In February 2015, heavy rains have caused flooding in several p&&® ¢faulo. The slum
suburb of Eavy suffered damage to some of its possible constructuindeé®ense officials
reported that the floods and landslides forced thousands of peopletteefledgomes in the
state of Sao Paulo.

The heavy rain that fell in Sao Paulo raised the level of the reaervoirs supplying the
metropolitan area of the city slightly. Their situation remaisrying. The storm caused
much damage.

The rains caused the overflowing of the Tiete river, wateaded at least 250 homes.
Statistics indicate that in five hours rained scheduled for giays.
The climate phenomenon also brought down trees in Greater Sdo Pawibl 65 have

fallen since November 2013 until now, causing severe damage.
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Sao Paulo in February 2015 Flood
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CHAPTER IV

REPUBLIC OF CHILE ®

Urban areas of the cities of Chile

The complex represents the maximum human interference in th®ldgidal cycle,
hydrological creates a new environment, where the asphalt and concrete tbelaoil and
drains and rain-water conduits replace the natural channels and basins.
So that its influence is seen in different ranges of predmitatinfiltration,
evapotranspiration, that occur in urban areas. The environmental effegtbanization
vary urban use being analyzed, associated with land cover featiemsity of buildings,
percentage of impervious surfaces and type of activity takingcepla
The urbanization of watersheds disturbs and significantly aleerbd#iance of energy,
matter and information about natural systems.

The history of flooding and flooding of Chile more important is recordgdle communes
of Valparaiso and Vina del Mar. To minimize these problems atitig works related to
the construction of canals and the vaulting of the streams wete dndl later developed
master plans for evacuation and rainwater drainage and communahtanglans that
regulate urban settlements, considering conservation areas lkanditigation works have
developed but reduced the problem of waterlogging that was generatedplain of the
communes, have failed to prevent the transfer of problems to the pgperof the cities,
especially the occurrence of landslides and mudslides, causeawyraefall recorded in
the Mediterranean climate.

Knowledge of the influence d the types of urbanization on surface ywawffnot propose
structural measures, such as environmental management of hedterscommunal
integrated master plans, to maintain or improve infiltration eaehouscover, to try to
balance the greater waterproofing certain areas more othdtratidn capacity.

The cities of Vina del Mar and Valparaiso are part of the t@rddetropolitan Area of

® Relationship between the socioeconomic composiifdhe population, urbanization and the risk of
flooding in two communes of the Great Valparaisaivdrsity of Chile Faculty of Forestry and Nature
Conservation. M. L. Cadima Revollo 2010
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Valparaiso and is located 100 kilometers northwest of the Metrop&tiégion of Santiago.
In the area a warm-temperate climate with winter raimd prolonged dry season comes.
80% of rainfall is generated in the winter months between MayAaigaist, reaching an
average annual sum of over 350 mm.

The metropolitan area of Greater Valparaiso is the second mosbpspuban settlement
Chile after Santiago, accounts for 50% of the regional population. Eirepolitan area is
the result of a process that was first produced conurbation beWedgaraiso and Vina del
Mar, and later took over the communes of Concon, Quilpué and German Villa.
The cities of Vifla del Mar and Valparaiso were built on tesaof marine abrasion,
forming a succession of slopes and terraces, reaching heights ofed&®,mvith slopes
ranging from soft to very steep. Valparaiso has 42 hills and mavinat serve 17
delimitation of the first and evacuation of rainwater.

The urban area of Valparaiso is formed on an ancient beachedobgrartificial fill and
has spread considerably towards the streams and adjacentstewhim are deep in the
vicinity of its mouth and arranged radially in the flat parMaiparaiso. The city of Vina
del Mar was built on a natural drainage system formed bystivary of Vina del Mar or a
Marga Marga and its main tributaries.

Because urbanization that occurred in these communes, from the fgaihs slopes,
generating a natural replacement coverage for artiffalding problems occur in the
center of these cities, which are trying to solve with embovedadbe streams action
while controlling these problems in flat areas of the city, doeshetd to lower the
flooding rains on the slopes, mainly in the municipality of Valarain which these areas
were occupied by groups low socioeconomic income. In the town of VinaVidel
socioeconomic groups high income and upper middle are located maihky liomter part

of the commune and lower income groups on the slopes.

Urban flooding in Chile
The March 25, 2015, an unusual weather caused rainfall in northern Chileongequent
flooding and overflowing of Copiapo and Salado rivers, causing damage ials@evens

and cities.
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The most affected city was Copiapo, a small city in Chile,tabpf the province and the
region of Atacama, with mining tradition from its origins.
They reached 30,000 victims and damage to public and private property. In the stwtor of

insurance market, they reported more than 700 incidents were regorteay liquidators

install an office of engineers and builders.

Flood Copiapo City in March 2015
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Flood Copiapo City in March 2015
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7
CHAPTER V

REPUBLIC OF PERU

8
Spacial aspects of the cities of Pert

In Peru there are still no large-scale experiences of urlilmmzand sustainable
construction. Peru does not have a housing policy and construction that gsdrbstic
integration of the environmental dimension. The Ministry of Housing and Construdlion st
has a very weak in this regard policy. While there are a nuwbatready developed
instruments whose approval is still very slow, lacking speatfiies and legislation
promoting sustainable construction in itself. The FCPV is workirtp thie Office of the
Ministry of Environment to cover these gaps, but these proposals needppioved and
implemented.

Some district municipalities have advanced and have incorporatedreqmeements on
licensing procedures, as San Isidro, asking Studies Urban Environimepdekt and Road,
which although they are not regulated by the industry, are a stepartl, but
implementation It can not be generalized.

Peru has a high concentration of population in the city or in the &b populous cities. "
At the same time there has been a gradual population settlememeas that were
historically sparsely populated and are at the center afeffien, particularly around the
basins of the Amazon and Orinoco rivers. These changes pose newiepritoit
governments in the region.

Urban flooding in Peru 8

Floods in Peru are a recurring problem each year due to the ségsoinadinfall in the

7- Building Cities for life. Contributions to sugtable construction in Peru. Forum cities for liféranda
Sara L. Lima Peru 2008
8 - www.rimd.org
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Andean region, which has a dry season and a time of distinct raidattee from
December to March, coupled with years of presence of the phenomeaitdahake the
flow of the rivers flowing from the Andes to the coast increseeeral times its size,
overflowing and causing damage to coastal cities specificallye northern region of the
country, such as: Tumbes, Piura, and Lambayeque. Sometimes thesénflvedme 10
Lima with the excesses of Chillon and Rimac rivers. Equally itaporfloods have
occurred in the southern coast, in cities such as Ica, and Pisdo kdve left extensive
damage.

In the case of the Amazon, by the characteristics of itsf ielatures such as a low slope,
fluvial dynamics of the rivers have a higher annual rate igfation to 200 m rivers like
the Ucayali and Maranon, these courses usually change each mgqw@vious year
flood plains, this is not a problem when the presence of populationastheropposite
occurs when there are towns located close to the channel, such @ty tbie Pucallpe.
Floods also affect the summer months by heavy rains in Amazopastrdent, Junin,
Loreto and Ucayali.

On the side of Titicaca, floods occur most mind by the excesses of Coata, Rarajghis
combined with the lack of drainage in urban areas and the topography afela, makes
olapse the drainage system. The cities most affected are Rdndubaca, also in the
summer, which coincides with the rainy season, accentuatinghilet witnessed the
phenomenon.

In the month of January 2015, over 600 families were affected by thioawrg of the
rivers Huallaga and Huayabamba in the San Martin region, therdiethasked the central
government declared the emergency

The water invaded districts and population centers not only caused thpseobf 69
houses and the total loss of the goods of the people. 70 hectares distribeof Pachiza
in the province of Mariscal Caceres, were rezed.

The districts of the provinces of Bellavista and Juanjui, locatedhenbanks of the

Huallaga River are the most affected, with homes, churches and schoolsysdmerzged.
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On February 5, 2015, in the town of Ayacucho, heavy rains caused dozemsed are
affected. In addition, a health center and a school.

A wounded and left 78 families homeless flood, caused by heavyaewesnpanied by
hail, in the district of Coracora located in Parinacochas, Ayacuetion in Peru are a
recurring problem each year

The February 19, 2015 at 01:20 hours, a result of heavy rainfall, imgehs flow of
rivers Acre and Yaverija recorded; then the overflowing of the twers flooded homes,
public buildings, roads and cultivation areas in the district of Ifiapewvince of

Tahuamanu.

Acre river overflow
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Acre river overflow
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CHAPTER VI

9
REPUBLIC OF URUGUAY 9

Urbanisticos aspects of the cities of Uruguay

The condition of the water in the city is one of the major detemsnaf the quality of
urban life. The water-city relationship has varied over timepming to the needs, uses
and demands of man. In recent decades, major advances in scientifiedgewave
contributed new elements to the understanding of the relationship betheenater
system and its associated ecosystems and urban system.

The work that the Urban Water Risk Management team has been degeiopiecent
years aimed at consolidating a comprehensive view of watergeam@mt in the city,
exploring and investigating disciplinary aspects in the developmemstouments for
planning and management of urban land in risk areas, which contabine development
of public policies and the design of sustainable solutions.

Flooding in Uruguay are one of the key urban issues. They caymskcsint imbalances in
the economy and the cultural development of the localities, exaceylbthé isolation and
fragmentation of important sectors of the population. Also they affetlic spaces
concerning community identity.

Among the changes observed in recent years in water regimesdauwniry, the increased
precipitation is highlighted, but in particular the concentration tienespecific events of
strong features. The analysis of daily rainfall can conclude"thatease the number of
rainy days and the same are more intense, despite the enoretesly rainfall intensities is
more important than the number of days .

10
Urban flooding in Uruguay 10

° University of the Republic, Faculty of Architecturnstitute of Theory and Planning
9 Flooding in Uruguay. Contributions from the tesrial order. A. Piperno, Sierra P, Institute of Gheof
Architecture and Urbanism. Faculty of Architectudmiversity of the Republic.
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Urban flooding in Uruguay are one of its main problems, caused migjuptions in the
economies and socio-cultural development of the localities, exaceyhhé isolation and
fragmentation of large sections of the population and affecting pytdices concerning
community identity.

From "Historical Records of Adverse Event Record" shows that:

Most of the actions of the same correspond to floods

The 19 departments of the country have suffered in recent years some kind of
flooding event, the most affected Artigas, Tacuarembo, Cerro Lang@zBo, Mercedes,
Thirty-Three and Paysandu.

The roadblocks caused by the floods is a factor that altergethgonship between
accessibility and cities. An example of this is the riséhefYi River, causing the city of
Sarandi del Yi is "away" 100 km. Montevideo to cut over No. 6 Road.
The response to situations of flooding in urban edges escapes oeflectcontemporary
construction processes of territories and therefore requirengelod approach, looking for
the traditional paradigms of planning and in particular the relationship citgr: ri

It is necessary to re-understand and re-formulate the problemghattthe transformation
of the modes of action, rescuing the strengths and potential offfieli local situations,
it being understood that a proactive look positive responses terriigegs dhat work with
prevention and mitigation of the impact of flooding. Thus, "the river tansathe
opportunity river" is assumed as the main slogan

In the course of the investigation "Urban Flooding in Uruguay"taaltjox" that enables
those responsible for making decisions design programs, projects anderds tailored
to the different ituations of action and management scale proposed aguprdfwcal,
micro-regional - basin or national).

These programs must fit into a planning system where theajgdicy of land use and
integrated management of water resources integrated floaheasf its components.

Planning instruments should be designed as open, to allow coordination wan ot
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instruments, and flexible, to enable constant adaptation of thesesfiguparticular cases
and disciplinary transformations that occur.

The land use plans at different scales should integrate thesenpsatbleough recognition
of vocations of the territory, defining in principle as undeveloped lavatdéd areas of
high recurrence, establishing specific regulations for thesesand in particular to those
already They have reached an important level of consolidatione Tegslations should
consider among other things, the "danger zones", the charactesfsties population and
its activities, the existence of high-value areas, urban draeraddractionation, building
and land use.

In the national legal framework Land Management Law and Sustailselopment
highlights, with average parliamentary sanction to date, redagrize Land Management
as "the set of cross-state actions that aim to maintain aptbven the quality of life
population, social integration in the territory and use and environmestadtainable and
democratic development of natural and cultural resources (Arti@g
Among the subjects of Land Management raises "the risk areasigdehy the existence
of natural phenomena or hazardous installations and vulnerable human esgt’fem
(Article 4), excluding the land urbanization process "with naturadtagzor impairment of
technological risks of major accidents to goods and persons "(Ad@leFurthermore,
Article 50 makes explicit reference risk prevention.

The December 26, 2014, in Montevideo, capital of the country, there wa®itbsiestorm
in 50 years, leaving the city under water. In an hour they fell dbmeters. The
phenomenon affected several vehicles, electric light lines andieacsmany people.
In Montevideo there are several areas where drainage systaoiged the end of its life,

because they were built 80 years ago and have design problems
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Flood City Montevideo
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Conclusior

In this research, an overview of the knowledge of urban flooding irtddar countries,
and measures designed and implemented institutional responsesval@ed. Emphasis
was placed on the role of urbanization and urban development in the caomstadidtooc
risk and the interaction between the dynamics of the watershedhandausality of
flooding in cities was highlighted. Knowledge analyzed indicdtasdlthough floods are a
serious socio-economic problem in cities of the region, the flood réskagement is just
being incorporated in planning and public policy. In this regard, itssths¢ urban policies
should be integrated in the context of the basin, water and watesg®ment and risk
management in the planning of urban space.

The analysis of the relationship between urbanization and flood exposedeéue
considering various features and socio-economic and political thaterage
differential vulnerability in cities, including poverty and environmeéntasecurity
conditions in informal settlements, urban marginality as a conimdpufactor in
employment in areas subject to flooding, and weak urban governance in some aregs, amon
others.

Planning is one of the measures of flood risk management pracppdiedaurban
planning, policy and management. Integrate measures to create solritbnsther
benefits for the environment, health and economy.

Each flood risk scenario is different: there is no single proeethurflood management
designs for flood management must be able to cope with variable andaimdeture
Rapid urbanization requires flood risk management is integrated intoimga and
governance A comprehensive strategy requires the use of struamaranon-structural
measures, along with good indicators to "get the right balanogpsssible to completely
eliminate the risk of flooding

It is important to consider the social and ecological consequefcgsending on flood
management in this context flood insurance and financial riskféramstruments are

essential to repair the damage of flood phenomena

38



Acronyms

FCPV Cities for Life Forum

ISEA Institute of Environment Studies

UNC National University of Cordoba
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