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atin America and the Caribbean Region has the highest urbanization rate in the
developing world, with 80 percent of the population living in cities. It is also the
region that, after Asia, has the highest number of disasters a year.

The Haiti and Chile earthquakes in early 2010, and the major floods in Brazil, Colombia,
and Venezuela at the end of that year, are recent examples of the onslaught of natural
disasters impacting the region. In the last 40 years, these events have killed over half a
million and left another 170 million hurt or homeless.

Major disasters since 1985, such the earthquake in Mexico and the Nevado del Ruiz
volcanic eruption in Colombia, have led governments to develop legislative and
institutional frameworks for disaster risk management; these reflect a paradigm shift
from an approach that focuses on emergency responses to one that reduces the risk
factors by incorporating disaster risk management strategies in the development
planning agendas.

Preventive resettlement of at-risk populations is now being implemented, among
other disaster risk reduction measures. This publication, Preventive Resettlement of
Populations at Risk of Disasters: Experiences from Latin America, presents case studies
illustrating how various countries have incorporated this measure in innovative ways.
Through examples included in this book, practitioners can compare the advantages
and disadvantages of various resettlement alternatives, as well as learn how institutions
have been organized and community awareness raised, the types of sources of financing
obtained, and how reclaimed areas have been controlled, providing important lessons
for future interventions.

These experiences can help guide other countries currently developing risk reduction
strategies. This publication is a companion to the Populations at Risk of Disaster: A
Resettlement Guide which details the steps taken to determine if resettlement is
the pertinent measure and describes how to formulate and implement preventive
resettlement programs as part of disaster risk reduction strategies.

Director Regional Coordinator
Department of Social Development Disaster Risk Management

Foreword



Introduction

apid and unplanned urbanization have compounded vulnerabilities to natural
disasters in the Latin American and the Caribbean Region (LAC). As a pre-
ventive measure, resettlement has been carried out in some LAC countries in
recent years. The analysis and dissemination of the results of this strategy to countries
worldwide is relevant and timely given the millions of people exposed to natural haz-
ards, especially in developing nations. This was the main motivation for preparing the
Argentina, Brazil, Colombia and Guatemala case studies presented in this publication.

Chapter I analyzes global natural disaster trends and their impacts. It also studies
these trends in LAC and the principal factors that increase the vulnerability to natural
disasters. Statistics on the occurrence of disasters, and especially their increasing
impact in terms of loss of life and livelihoods, and overall economic losses, underscore
the growing importance of disaster risk reduction frameworks at global and regional
levels. The chapter concludes with a description of the strategic frameworks and
institutional development that are been developed in the region.

Chapter II analyzes resettlement as a risk reduction measure and describes the objec-
tives and methodology of the cases studied. The next four chapters present the find-
ings of each. In those countries, either due to the impacts of major disasters such as in
Colombia and Guatemala, or to recurrent events, such as floods in Argentina and
Brazil, risk reduction plans include preventive resettlement.

Each case presents the country context, the area where the study was conducted, the
geographical distribution of the population, the principal natural hazards to which it
is exposed, the major disasters faced, and the specific risk management model applied.

The Argentina case presents the results from a housing subprogram, a non-structural
component of the flood protection program carried out in 120 localities in seven
provinces from 1997-2006. This subprogram forms part of an ongoing strategy to reduce
the risk of floods that was adopted in 1993, during which 11,911 families have been
resettled. This case is an example of resettlement based on Assisted Self-construction
and Mutual Assistance Housing Construction. This approach involved the efforts of
federal, provincial, and local governments, as well as beneficiaries and construction
material suppliers working together in a decentralized, participatory process.

The Brazil case involved a resettlement program implemented in the second stage of
the Streams Canalization Program (PROCAYV II) in Sdo Paulo, from 1995-2007. This
program is one of a series of efforts to control the flooding that has wreaked havoc
on the city of Sao Paulo for the past two decades. PROCAV 1II resettled 5,137 fami-
lies, almost double the 2,585 resettled in PROCAYV 1. The case illustrates the various
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options to resettle the population, including large housing complexes, new dwellings
built in risk-free areas in the same neighborhoods, exchanges of houses between fami-
lies whose homes were at risk and others whose were not, but who preferred to move to
the housing complexes and cash compensation.

The Colombia case involved the resettlement of 1,074 families in Bogota within a re-
habilitation, reconstruction and sustainable development plan for the high-risk Nueva
Esperanza zone, which began in 2005. Its three components are: the environmental and
at-risk land reclamation, the strengthening of social organization and community par-
ticipation, and resettlement. This case illustrates a comprehensive approach to resettle-
ment, which required strong inter-institutional coordination. It also presents different
housing options including: the construction of new dwellings, the partnerships with
private construction companies and grassroots housing organizations, and the pur-
chase of homes on the market with the technical, legal and social support of the entity
responsible for the program.

In the Guatemala case, the approach was part of a government policy of reconstruction
with transformation developed after the Tropical Storm Stan disaster. The comprehen-
sive approach to risk management applied during reconstruction included preventive
resettlement of at-risk families. The study describes the experience of the districts (can-
tones) of Panabaj and Tzanchaj, in the municipality of Santiago Atitlan, Department
of Solold, where 915 families were resettled since 2007. This experience demonstrates
the importance of community participation, of cultural aspects including inter-cultural
negotiations, institutional commitment to innovative practices in urban development
and housing design, and the achievements in rebuilding confidence in the State and
strengthening the social fabric.

Each case highlights experiences that can be replicated, from identifying at-risk popu-
lations to the post-resettlement phase. The examples describe different methodological
and management tools for future processes, and key lessons about wise and unwise ac-
tions taken. The cases also raise various questions for further research to enhance both
knowledge and practices in human resettlement.

The studies are summaries of technical papers written by various consultants. The full
technical papers are available upon request.

As noted in the Forward, this paper seeks to provide useful material for the design
and implementation of resettlement programs as part of comprehensive disaster risk
management strategies. The lessons can be applied by institutions and governments,
professionals working in the field, and at-risk communities.






Global and Latin America and the
Caribbean Natural Disaster Trends

isasters are the result of the overlapping in time

and space, of a natural phenomenon of certain

intensity —that is, a hazard—with a population
exposed to its impact. A natural phenomenon cannot be
considered a hazard unless it is analyzed in a socioeco-
nomic context where its occurrence can affect society.
This context also influences the level of susceptibility to
damage—that is, vulnerability—to a particular hazard.
When a hazard affects two areas with different socio-
economic and environmental contexts, the level of dam-
age depends on these differences.

The Caribbean region, with its diverse island states and
annual tropical storms, offers a useful area in which to
analyze the effects of the same natural disaster. Indeed,
the differences in the extent of damage from tropical
storms are related to different levels of vulnerability. For
example, the low level of human development and se-
vere environmental degradation in Haiti greatly explain
why the damage is likely to be far larger than in other
Caribbean states, despite similar levels of exposure.
Likewise, the impacts are generally lower in countries
with more highly developed disaster preparedness, such
as Cuba and Jamaica.'

Thus, the probability of a disaster and the magnitude of
its impact are defined as the product of two factors — the
level of the hazard and the degree of vulnerability — which

together constitute risk. Accordingly, disasters show
where, how and for whom the risk translates into human
and material damages and losses. Analyses of the spatial
and temporal distribution of the occurrence and impacts
of disasters provide critical information for assessing the
level of risk. The geographical distribution and magni-
tude of the effects allow analysts to (a) gauge the scope
of the problem, (b) urge that it be a public policy issue,
() identify trends and (d) prioritize actions in the field of
disaster risk reduction.

Information about the occurrence and effects of disas-
ters worldwide since the beginning of the 20th century
is available in the global Emergency Events Database
(EM-DAT).2 EM-DAT statistics show that the number
of disasters—triggered by the occurrence of natural
hazards—has accelerated sharply worldwide (see figure
1.1).2

Although some argue that the increased number of
disasters shown in Fig. 1.1., up to the 1970s, is due to
improved registering and the existence of scientific
centers that monitor these events, the upward trend
has been confirmed for the past four decades through

' For the links between the impact of disasters and human development, see UNDP (2004).

2 EM-DAT was established in 1988 by the Centre for Research on the Epidemiology of Disasters (CRED) with the support of the Office of
Foreign Disaster Assistance (OFDA) of the United States Agency for International Development (USAID). It contains data on the occur-
rence and effects of natural and technological disasters in the world, reported since 1900. See http://www.cred.be.

Figure 1.1 includes only disasters associated with hydrometeorological and geological hazards. Biological hazards (such as epidemics and

insect infestation) were excluded from the analysis because they fall outside the scope of this analysis.

EM-DAT distinguishes between disasters associated with natural hazards (natural disasters) and technological disasters. Natural disasters

include three types: geological hazards (earthquakes, volcanic eruptions, landslides due to tectonic movements, and tsunamis); hydrome-
teorological hazards (floods, droughts, storms, extreme temperatures, forest fires, and landslides due to hydrological causes); and biologi-

cal hazards (epidemics and insect infestation).
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Occurrence of Geological and Hydrometeorological Disasters (1900-2009)
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statistics systematically compiled by EM-DAT and oth-
er international databases, such as those maintained by
the Munich Re and Swiss Re re-insurance companies.
For example, the number of disasters recorded in the
EM-DAT associated with natural hazards doubled from
2000 to 2009," compared with the period 1980 to 1989.
The analysis of geological and hydrometeorological haz-
ards shows a clear upward trend—from an annual aver-
age of 257 disasters a year during the 1990s to an annual
average of 382, from 2000 to 2009.
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Figure 1.2 shows the distribution of the disasters from
1970 to 2009. The upward trend in the total correlated
clearly with the occurrence of disasters of hydrological
origin, while the frequency of those of geological origin
remained fairly constant. Thus, the analysis of types of
disasters over the past four decades showed a predomi-
nance of those associated with hydrometeorological
hazards, which accounted for more than 75 percent of
all disasters reported for that period.
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Table 1.1. Occurrence of Disasters Worldwide by Decade and Type of Hazard (1970-2009)

Hazard
Origin Type 1970-79 1980-89 1990-99 2000-2009
Geological Earthquakes (seismic) 101 196 267 290 854
Landslides (tectonic) 2 17 16 4 39
Volcanic eruptions 23 32 52 60 167
Subtotal 126 245 335 354 1,060
Hydro Landslides 53 101 145 150 449
meteorological  Forest fires 26 60 103 142 331
Floods 263 525 865 1,729 3,382
Droughts 65 126 137 170 498
Extreme temperatures 15 38 92 220 365
Storms 291 559 899 1,055 2,804
Subtotal 713 1,409 2,241 3,466 7,829
Total 839 1,654 2,576 3,820 8,889

Source: EM-DAT.

Table 1.1 shows the number of disasters per decade from
1970 to 2009, with a breakdown of the different hazards
of geological and hydrometeorological origin. Floods
and storms account for a high percentage of the total and
had a more rapid rate of increase than other hazards: for
example, floods increased six fold since the 1970s, while
storms tripled. Overall, in the past decade, there was an
annual average of 344 disasters associated with hydrome-
teorological events, compared to 224 in the 1990s.

1.1 The Impacts of Disasters

The occurrence of disasters and the relative shares of dif-
ferent natural hazards provide only initial and partial

7,000 -
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2,000 -
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insight into disaster risk patterns. If disasters’ impact
in human and economic terms is incorporated into the
analyses, a very different pattern emerges that reveals di-
saster risk trends and their spatial distribution patterns.

According to EM-DAT records, almost 8,900 disasters
associated with geological and hydrometeorological
hazards over the past four decades (1979-2009) re-
sulted in 3 million deaths, affected 6 billion people, and
spawned economic losses of over US$1.8 billion. The
number of people affected by these types of disasters in-
creased in each decade—not just in absolute terms, but
also as a share of the average world population in each
decade (see figure 1.3).°

- 4,000 Figure 1.3. Number

of Persons Affected by
Disasters as a Share of the
Average Population per

Decade (1970-2009)

r 3,500
r 3,000
r 2,500
r 2,000
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2000-2009

Source: U.S. Census Bureau, Population Division (http://www.census.gov/ipc/www/idb/region.php).

> The population figures in the chart for each decade are derived by calculating the average population for that time period. The figures for
the number of victims correspond to the sum of the victims for each decade.
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Percentage of Economic Losses by Type
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Figure 1.4 shows the percentage of deaths by type of
hazard for the same period: 36 percent of deaths were
directly related to earthquakes, 27 percent to storms, 23
percent to droughts, and 8 percent to floods.

Some of the most lethal disasters of the past decade
were (a) the Indian Ocean tsunami in 2004, which killed
226,408, (b) Cyclone Nargin in Myanmar in 2008, which
killed 138,366, (c) the Sichuan earthquake in China in
2008, which killed 87,476, and (d) the heat wave in Eu-
rope in 2003, which killed 72,210.° At the start of the
current decade, Latin America and the Caribbean re-
gion experienced another mega disaster—the devastat-
ing earthquake in Port-au-Prince, Haiti, which killed
230,000 and affected more than two million.

Although earthquakes are associated with the highest
mortality rates, a large percentage of people are affect-
ed by natural hazards related to climatic events such as
floods and storms.

Figure 1.5 shows the percentage distribution of those
impacted by disasters of geological or meteorological
origin in the past four decades: floods account for more
than half the total number, while droughts account for
32 percent. In the past decade, floods, droughts, and
storms (in that order) accounted for more than 95 per-
cent of the 2 billion people affected by natural hazards.

With regard to economic losses, analyses of the past four
decades show that storms and floods combined account
for 65 percent, while earthquakes are directly associated
with 25 percent (see figure 1.6).

Analyses of trends in economic losses due to natural
disasters must still overcome many methodological
hurdles related to the coverage, processing and stan-
dardization of data.” Nevertheless, one trend that ap-
pears to be pronounced over the past 10 years and is
related to global urbanization is the increasing accumu-
lation of economic assets in large population centers in
developing countries. Many of those urban centers are
located in areas that are geologically unstable or prone
to hydrometeorological hazards. As population density

¢ In: “2009 Disasters in Numbers,” United Nations. International Strategy for Disaster Reduction (UNISDR) (www.unisdr.org).

7 Although worldwide absolute losses have increased exponentially since the 1970s, when the figures are adjusted for inflation and expressed
as a percentage of global gross domestic product (GDP), the increases may be much less marked (Global Assessment Report on Disaster

Risk Reduction, UNISDR, 2009a, p.55).
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grows and the pace of economic activity in those hubs
quickens, the exposure of economic assets to hazards
increases signiﬁcantly.8

Although the distribution of hazards makes no dis-
tinction between more or less developed countries,
their impacts in terms of deaths and people affected is
much lower in countries with higher levels of human
development. For example, Japan and the Philippines,
which have similar degrees of exposure to tropical cy-
clones, have very different mortality risks, which can be
correlated with the different levels of human develop-
ment: Japan'’s Human Development Index (HDI) score
is 0.953, compared to the Philippines, which is 0.771.°
In the Philippines, with a population of 16 million, the
annual likelihood of deaths due to cyclones is 17 times
higher than in Japan, which has 22.5 million inhabitants
(UNISDR 2009a; UNISDR 2009b).

Economic losses in absolute terms are higher in the
more developed countries, but when measured against
the total wealth in those countries, they are lower in
relative terms than in developing countries. Likewise, in
small island states, such as St. Lucia, disasters can wipe
out several decades of development, while in high-in-
come countries, such as the United States, the effects are
less perceptible, even in the case of such events as Hur-
ricane Katrina, which in 2005 caused economic losses in
the order of US$125 billion."

The Global Assessment Report on Disaster Risk Reduc-
tion (UNISDR 2009¢) distinguishes between intensive
and extensive risk, based on differences in the spatial
and temporal concentration of losses.!’ Intensive risk
refers to the exposure of large concentrations of people
and economic activities to intense hazard events, which
can lead to potentially catastrophic impacts involving
deaths and the loss of assets.

Extensive risk, on the other hand, refers to the exposure
of dispersed populations to repeated or persistent haz-
ard conditions of low or moderate intensity (UNISDR
2009c), which can lead to debilitating cumulative disas-
ter impacts. It usually affects large numbers of persons
and damages homes and local infrastructure, but without
generating high mortality rates or major destruction of
economic assets.

Globally documented losses due to disasters focus mainly
on a limited number of low-frequency events. Between
January 1975 and October 2008, EM-DAT recorded
8,866 events (excluding epidemics) that caused 2,283,767
deaths. Of those deaths, 1,786,084 were a result of 23
mega-disasters, mainly in developing countries; in other

8 Teheran and Istanbul, for instance, both of which are prone to earthquakes, have experienced swifter urban and economic growth than the

overall growth of their respective countries (UNISDR, 2009a, p.56).

The degree of human development achieved by countries is measured on the Human Development Index (HDI) published each year by the

United Nations Development Programme (UNDP). The HDI measures average progress in three core dimensions of human development
(along and healthy life, knowledge, and a decent standard of living). For more details on the HDI, see http://www.undp.org.

1 For a more detailed analysis, see UNISDR 2009a, 57-60.

' The report was coordinated by the International Strategy for Disaster Reduction Secretariat (UNISDR), in collaboration with UNDP, The
World Bank, the United Nations Environment Programme (UNEP), the World Meteorological Organization (WMO), the United Nations
Educational, Scientific and Cultural Organization (UNESCO), the ProVention Consortium, Norway’s Geotechnical Institute and other

ISDR-related entities.
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words, 72.2 percent of the deaths were caused by 0.26
percent of the events recorded. During the same period,
the economic losses recorded totaled US$1.5 billion. The
25 mega-disasters for that period accounted for a mere
0.28 percent of the events, but accounted for 40 percent
of the losses, most of them occurring in developed
countries. Intensive risk is associated with this pattern
of mortality and economic losses, combining a high
degree of geographic concentration with a rather limited
number of events.

As opposed to intensive risk, where the most representa-
tive impact variables are mortality and economic losses,
extensive risk exposes large areas to low-intensity but more
frequent losses, which are related to other types of im-
pacts—such as a large number of people affected (though
not necessarily killed) and damage to homes and local
infrastructure. For example, 99.3 percent of local losses
reported in the set of countries assessed by the Global
Assessment Report (UNISDR 2009a) accounted for 16
percent of the mortality but 51 percent of housing damage.

The Global Assessment Report points out that low-
intensity but very widespread losses are a major, albeit
little recognized, component of the effects and costs
of disasters, and that extensive manifestations of risk
are more typical of current risk patterns, which are
characterized by an upward trend in the exposure of
persons and assets at the local level (UNISDR 2009a).
Since these losses are associated with meteorological
phenomena, climate change is likely to exacerbate them.
In fact, 97 percent of reports of local losses are related to
climatic events and the figures for losses associated with
floods and heavy rainfall are increasing more than for
any other type of natural hazard.

The Intergovernmental Panel on Climate Change (IPCC)
has confirmed that changes are already occurring in the
geographical distribution, frequency, and intensity of
hydrometeorological hazards because of climate change
(Parry et al., 2007). The changes observed in the volume,
intensity, frequency, and type of precipitation are associ-
ated with increases in the areas affected by drought, in
the numbers of heavy daily precipitation events that lead
to flooding, and in the intensity and duration of certain
kinds of tropical storms (UNISDR 2009a).

The IPCC Fourth Assessment Report states that tropical
cyclones are likely to intensify if the surface temperature
of the sea rises (Parry et al., 2007); and any increase in the
severity of cyclones will magnify the unevenness of the
disaster risk distribution. The Global Assessment Report
(UNISDR 2009a) provides a telling example: the economic
risk simulation model shows that 1.9 percent of the gross
domestic product (GDP) of Madagascar is at risk annu-
ally from Category 3 cyclones, but only 0.09 percent of
the GDP of Japan. If these cyclones were to increase to
Category 4, 3.2 percent of the GDP of Madagascar would
be at risk, but only 0.16 percent of the GDP of Japan.

Based on the concentration and uneven distribution
of risk, it may be assumed that in a context of climate
change, the interactions between disaster risk and pov-
erty will intensify. This intensification occurs because the
frequency of hazards such as floods and tropical cyclones
increases and the resilience of the affected populations
decreases, due to low agricultural productivity, shortages
of water and energy, increases in disease vectors, among
other factors (see UNISDR 2009a).

In the past 40 years, the Latin American and Carib-
bean Region (LAC) has experienced a series of major
disasters triggered by different types of natural hazards.
These included the earthquake in Ancash, Peru in 1970,
the earthquake that shook the capital of Mexico in 1985,
and the eruption of the Nevado del Ruiz volcano in
Colombia that led to the Armero tragedy, among oth-
ers. In the 1990s, huge losses were associated with the
El Niflo phenomenon, with the destruction left by Hur-
ricane Mitch as it tore through Central America and, at
the end of a decade filled with major disasters, the tragic
mudslides in Vargas, Venezuela in 1999. In the past 10
years, there have also been strong earthquakes in El Sal-
vador (2001) and Peru (2007) and one of the severest
hurricane seasons ever to hit the Caribbean, in 2005.

As the calamities of the past four decades continued, in
just the first two months of 2010 the region was hit by an
earthquake in Haiti, its poorest country, killing 230,000
people, and was followed by another strong earthquake
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in Chile, one of the most developed countries in the
region. The following section summarizes the trends
in the occurrence and impact of natural hazard-related
disasters in LAC.

The LAC Region has, after Asia, the second largest av-
erage number of disasters per year (ECLAC and IDB,
2000). Figure 1.7 shows the upward trend in the occur-
rence of disasters associated with hydrometeorologi-
cal and geological hazards over the past four decades.
Since the 1970s, when the region experienced an annual
average of 16 major disasters, the statistic has practically
quadrupled in the most recent decade in which there
were, on average, 63 disasters a year associated with hy-
drometeorological and geological hazards.

Figure 1.7 also shows the large share of hydrometeo-
rological hazards directly associated with the upward
trend in the number of disasters, compared to the much
more stable and lower frequency levels of disasters re-
lated to geological hazards. As with the global trends
mentioned above, floods and storms are related to al-
most 70 percent of the disasters recorded for 1970-2009.
In absolute numbers, flood-related disasters have qua-
drupled in the past decade and storm-related disasters
have increased five-fold.

Drought-related disasters are also rising, with 3.5 times
as many in the past decade, compared to 1970-1979.
Moreover, the frequency of high temperature-related
disasters has increased 10-fold compared to the 1970s.
Table 1.2 lists the number of disasters of hydrometeoro-
logical and geological origin from 1970-2009.
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Occurrence of Disasters by Decade and Type of Hazard in LAC (1970-2009)
Earthquakes (seismic) 23 42 50 38 153
Geological Landslides (tectonic) 2 1 6
Volcanic eruptions 9 24 22 62
Sub-total 32 52 76 61 221
Landslides (hydric) 18 33 37 26 114
Forest fires 1 6 18 13 38
. Floods 69 131 147 279 626
Hydrometeorological
Droughts 10 19 29 34 92
Extreme temperatures 3 3 13 31 50
Storms 34 70 130 188 422
Sub-total 135 262 374 571 1,342
Total 167 314 450 632 1,563

Source: EM-DAT
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In the past four decades, disasters of geological or hy-
drometeorological origin in LAC have killed more than
250,000 people, affected an annual average of more than
4.5 million and caused losses of approximately US$121
billion." In addition, a large number of low and medi-
um-intensity disasters occur on an almost daily basis.
Together they significantly damage housing, basic infra-
structure and livelihoods, as mentioned in the previous
section regarding manifestations of extensive risk."?

With respect to the number of deaths, earthquakes ac-
count for almost half of those recorded for disasters in
LAC from 1970-2009—a total of over 122,000. These
were followed by floods, which killed approximate-
ly 50,000 people, and storms, responsible for 42,000

Top 10 Lethal Disasters in LAC (1970-2009)

(Figure 1.8). In that same period, the most lethal disas-
ters were the 1970 earthquake in Peru (66,000 deaths),
and the 1999 mudslides in Vargas, Venezuela (30,000
deaths) (Table 1.3). The earthquake in Port-au-Prince,
Haiti, in 2010, which killed over 230,000 people, was the
most lethal of all.

Percentage of Total Deaths by Type of Hazard

in LAC
Floods Storms
20% 17%
Landslides
4%
Extreme
temperatures
1%
Volcanic
eruptions
Earthquakes 9%

49%
Source: EM-DAT.

The trend in the number of deaths in the region due to
natural disasters declined over the past four decades,
down to 86 percent of the number killed in the 1970s.
However, that trend will be radically altered when the
large number of deaths caused by the earthquake in
Haiti is included.

1 1970 Peru Ancash Earthquake 66,794
2 1999 Venezuela Vargas Landslides 30,000
3 1976 Guatemala Earthquake 23,000
4 1985 Colombia Nevado del Ruiz — Volcanic Eruption (Armero) 21,800
5 1998 Honduras Hurricane Mitch 14,600
6 1972 Nicaragua Managua Earthquake 10,000
7 1985 Mexico Mexico DF Earthquake 9,500
8 1974 Honduras Storm Fiff 8,000
9 1987 Ecuador Earthquake 5,000
10 1998 Nicaragua Hurricane Mitch 3,332

Source: EM-DAT

12 These figures were obtained from EM-DAT records for the countries of LAC (www.emdat.be).

3 The occurrence and impacts of these low-intensity disasters in many LAC countries are recorded in the DesInventar database. They are used
for the extensive risk analyses included in UNISDR, 2009a (www.desenredando.org)
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Disasters of hydrometeorological origin affect more peo-
ple than any other types of natural hazards: 166 million
people were victims of such disasters in the past four de-
cades, of whom approximately 63 million were affected
by drought,'* more than 60 million by floods and 35 mil-
lion by storms. Disasters associated with those three haz-
ards accounted for 84 percent of all victims in that period,
compared to 12 percent for earthquakes (Figure 1.9).

Percentage of People affected by Type of Hazard

in LAC
Volcanic
eruptions
1% Earthquakes
25%
Extreme
temperatures
2%
Droughts
Landslides 33%
1%
Storms
19%
Floods

32%
Source: EM-DAT.

As for economic losses, EM-DAT data show a total of
US$121.13 billion in the past four decades." Figure 1.10
indicates that almost 50 percent of economic losses re-
late to the effects of storms, followed by floods, earth-
quakes and drought.

Percentage of Economic Losses by Type
of Hazard in LAC

Droughts
7% Earthquakes
Forest fires 15%
1% Extreme
Volcanic temperatures
eruptions 1%
1% \

Floods
24%

Storms

49% Landslides

Source: EM-DAT. 1%

Numerous studies for LAC countries measure cumula-
tive losses caused by natural disasters as a percentage of
gross domestic product (GDP). For example, the cumu-
lative losses due to natural disasters in the 1990s repre-
sented 15.6 percent of GDP in Nicaragua, 12.6 percent
in Jamaica and 1.8 percent in Argentina (Arnold, 2004).
The impact of Hurricane Mitch in Honduras is estimat-
ed to have caused losses equal to 41 percent of its GDP
(Benson and Twigg, 2007).

The patterns and trends for the above-mentioned inten-
sive and extensive risks on a global scale are reproduced
in the region.'¢ The analysis in the study of national data
regarding low-intensity losses indicates that mortality
and destruction of housing are concentrated in infre-
quent events affecting a limited number of geographi-
cal areas in the region, while damage to housing is very
widespread and more frequent.

The extensive risk associated with hydrometeorological
hazards is expanding geographically, as such hazards
occur more frequently and cause increasing damage—a
reflection, in large part, of the greater exposure of per-
sons and assets at the local level. Thus, it can be conclud-
ed that in a context of climate change, losses associated
with meteorological events will most likely increase in
the region.

To understand the particular disaster risk configuration
in LAG, it is important to analyze its physical environ-
ment and natural dynamics. From a geological per-
spective, LAC is located above a set of five interacting
tectonic plates. The western shores of this region form
part of the so-called “Pacific Ring of Fire,” in which the
earth’s crust is constantly being transformed. This trans-
lates into the high level of volcanic and seismic activity
in Andean and Central American countries. For exam-
ple, 59 percent of the population of the Andean Com-
munity (54 million inhabitants of Bolivia, Colombia,

4 Reports on people affected by droughts in LAC highlight Brazil, with 47 million, followed by Bolivia and Peru with over 3 million people
affected. Guatemala and Haiti have the highest records for Central America and the Caribbean, with more than two million people affected.

All estimates, including for economic losses, refer to natural disasters associated with hydrometeorological and geological hazards. Biologi-

cal hazards and technological disasters have been deliberately excluded from the analysis.

!¢ The national data supporting the analysis of extensive risk found in UNISDR (2009a) form part of DesInventar, a database with ample
coverage of LAC. The public can access the DesInventar data on its website (www.desinventar.com).
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Ecuador and Peru) are estimated to live in earthquake-
prone areas.'” Also, in the Caribbean basin, the tectonic
configuration makes the islands significantly prone to
volcanic and seismic hazards.

The topography, especially the Andes in South America
and the Meso-American highlands in Central America,
is associated with the climatic dynamics that trigger
frequent mass movements and floods. These mountain
chains create a divide between the Pacific slopes,
with watersheds and shorter rivers that can produce
flash flooding, and the Atlantic and Caribbean slopes,
with vast plains in which rivers encounter conditions
conducive to slow-growing floods. The climate also
leaves its imprint on other parts of the region, as in
the Caribbean, with its annual tropical storms and
hurricanes, and in areas off the coast of Peru, where the
El Nifo-Southern Oscillation phenomenon (ENSO)
begins and then causes floods and drought in various
parts of LAC.

Often, these hazards occur in a chain reaction,
which increases the magnitude of their impact. In
mountainous areas, of which there are many in the
region, tectonic hazards and heavy rains can give
rise to mass movements, such as mudslides or floods.
Droughts may also create the conditions for forest
fires which “set the ground” to exacerbate flooding: for
example, the extensive drought triggered by El Nifo
in 1997-1998 made the vegetable biomass in Central
America much more combustible (CCAD, 1998). The
severe shortage of water and the delayed start of the
rainy season in 1998 allowed fires to spread rapidly;
therefore the heavy rainfall unleashed by Hurricane
Mitch found large areas devoid of vegetation, which
increased soil saturation levels, and caused surface
runoff (Sanahuja, 1999).

In short, the diversity and intensity of the geological and
hydrometeorological dynamic in LAC create a “multiple
hazards” scenario, characterized by dangerous events,
such as earthquakes, volcanic eruptions, tsunamis,
landslides, storms, floods, forest fires and droughts.

As indicated at the beginning of this chapter, disasters can-
not be analyzed outside the social, economic, political and
environmental contexts in which they occur. Accordingly,
there is broad consensus that the increase in disastrous
events is rooted in a process of increasing vulnerability.

There have been numerous attempts to define the concept
of vulnerability to disasters and to classify it under
multiple headings, but all researchers view vulnerability
as a state of “being prone to” or being “susceptible to
damage and harm” (Blaikie et al., 1996). In the mid-1990s,
two models were proposed to explain the underlying
causes of increased vulnerability. Figure 1.11 shows one
of those models, called PAR (Pressure and Release),
which examines the evolution of unsafe conditions in the
form of dynamic pressures. Examples of these conditions
are urbanization and environmental degradation, whose
causes are found in the political economy:.

The processes that shape the emergence of vulnerable
scenarios are varied, complex and differentiated by sub-
region, country, and areas within them. Any attempt
to describe them in broad terms could over-simplifies
the issues. Nevertheless, it is possible to identify some
of the major factors driving vulnerability and risk, such
as rapid urbanization and environmental degradation,
exacerbated in a vicious circle by poverty and persistent
weak governance. It is also assumed that these factors
are inter-related, so that effective and comprehensive
intervention in all of them is essential to reduce disaster
risks. One way to present an integrated picture of those
driving vulnerability forces is to examine both urban
and rural areas.

One notable feature in LAC is that it constitutes the most
urbanized part of the developing world. In 1950, urban
residents accounted for 41.4 percent of the total popula-
tion; by 2007, the figure had soared to 78.3 percent and

17" Atlas de las dindmicas del territorio andino: poblacion y bienes expuestos a amenazas naturales [Atlas of the dynamics of the Andes: population
and property exposed to natural hazards], General Secretariat of the Andean Community, Cali: Corporacién OSSO, 2009).
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by 2025 it is estimated that approximately 83.5 percent
will live in urban areas (UN-Habitat, 2009). Figure 1.12
shows urbanization trends for the region.

Urbanization Trends in LAC
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Source: United Nations Secretariat, 2007.

Rapid urbanization and unequal access to land leads
poor people to settle in hazard-prone areas because they
do not have alternatives. The areas occupied by the ur-
ban poor are often environmental protection areas with
not even minimal conditions for safe human settlement,

such as those on river banks or slopes prone to flooding
and landslides (The World Bank, 2007). Approximately
40 percent of urban settlers are poor and 20 percent-25
percent live in improvised houses in overcrowded slums
(IDB, 2007a and 2007b).

In the slums, the houses are of substandard construction.
Slums alsolack basic infrastructure and safe access roads,
and land tenure is irregular and informal.”® Savings or
resources for home improvement, as well as insurance
options for transferring risk, are virtually non-existent
among the region’s poor, and in many cases, neither
their land nor property are even insurable (IDB, 2000).

Rapid urbanization in the region is also associated
with environmental degradation, characterized by the
destruction of ecosystems, deforestation, and an increase
in solid and liquid wastes, among other phenomena that
increase the vulnerability of urban populations.

The occupation of slopes on the outskirts of cities for
marginal farming and livestock activities, as well as for
human settlements, tends to create landslides that drive
a great deal of sediment into rivers already clogged by

18 According to the UN 2005 report on the Millennium Development Goals (MDG), the number of people in urban slums increased from 111
million in 1990 to 128 million in 2001, making LAC the region with the fourth largest slum population in the developing world.
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the solid waste discharged into them by people who
regard them as “natural dumpsites” and who have no
alternatives. That, in turn, degrades the water systems
next to the urban areas.

Construction methods and practices also expand areas
of impermeability, shrinking natural drainage capa-
bilities and ultimately facilitating flooding. When that
expansion encompasses the upper reaches of basins, it
could affect the supply to aquifers, which, in many cities
of the region, carry water for both human and industrial
consumption.

In rural areas, various factors are related to severe envi-
ronmental degradation, such as the expansion of the ag-
ricultural frontier and chronic poverty. These not only
make the rural population highly vulnerable, but also
heighten the effects of natural hazards.

The (a) expansion of the agricultural frontier, which is
a response to growing demand in world markets, (b)
unsustainable agricultural practices and their effects on
erosion and sedimentation of water basins, (c) slash and
burn practices, or seasonal crops, and (d) deforestation
and degradation of natural barriers-including the de-
struction of wetlands and mangroves, among other pro-
cesses, increase the exposure and fragility of the ecosys-
tems that play a major role in resilience to the impact
of natural hazards. For example, the enormous impact
of Hurricanes Mitch and George can only be explained
if the natural resource degradation that preceded them
are factored in (IDB, 2000).

The destruction of mangroves for shrimp farming and
the draining of wetlands for agricultural and livestock
production, or for residential purposes, increases coast-
al storm and flooding hazards. The annual rate of de-
forestation in LAC from 1990-2005 is 0.5 percent, the
second highest in the world (after sub-Saharan Africa).
Deforestation and related problems, along with soil deg-
radation due to erosion and other causes, are linked to
ongoing land tenure patterns, which prove once again

that poverty and inequity are factors contributing to the
loss of overall sustainable security, in the sense of the
ability of an area to provide comprehensive security for
its inhabitants (UNISDR, 2008).

As in urban environments, risk and vulnerability in ru-
ral areas are reinforced by poverty. In that sense, much
of the above-mentioned environmental degradation re-
flects the lack of opportunities for the dwindling rural
population. Some of the factors that spark excessive de-
pendence on natural resources and unsustainable land
use practices—which include widespread over-grazing,
inappropriate farming on slopes, slash and burn prac-
tices, deforestation and the alteration of river banks
(IDB 2000)—are the high level of poverty (50 percent
of the rural population are poor), lack of opportunities,
technical skills, capital and information.

Finally, institutional vulnerability and a poor “culture
of prevention” in government are key to the increased
vulnerability in both urban and rural contexts.” The
absence of policies and effective incentives to reduce
vulnerabilities, weak land use planning and the lack of
oversight and accountability mechanisms intensify risks
and exacerbate the impacts of a natural hazard (UNDP,
2004).

With regard to land use planning, the lack of zoning
laws and weak enforcement of any regulations (when
they exist) allow informal settlements to arise in high-
risk areas and degrade the soil through unsustainable
farming and livestock practices. Where stricter regu-
lations were adopted, they have not been enforced, or
higher standards have excluded the poor from legal land
markets (IDB, 2000).

However, beyond the examples of institutional weakness
that can explain the vulnerability, the core issue is the
relation between disasters and development. The widely
discussed concept that disasters are largely indicators of
“development failures” (Anderson, 1996) is based on the
fact that some socio-economic and environmental poli-

1 The Global Assessment Report on disaster risk reduction (UNISDR, 2009a) identifies poor urban governance as one of the “risk drivers” in
developing countries and analyzes it in detail in Chapter 4. (http://www.preventionweb.net/english/hyogo/gar/report).
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cies pursued in the region have generated conditions
of vulnerability that a natural hazard may have turned
into a disaster. In that sense, the increased vulnerability
shows that concepts of prevention and mitigation are
still not sufficiently built into and assimilated by pub-
lic policies and development planning processes in the
region.

Disaster risk reduction is still not regarded by many de-
cision and policy-makers as an investment, despite the
solid evidence accumulated in recent years about the
advantages of prevention and mitigation as opposed to
policies based on response and reconstruction. Thus,
prevention tends to be seen as a “cost” rather than an
“investment.”

Despite the challenges with respect to including risk
management as an intrinsic part of development plan-
ning, institutional progress is being made in the region
which shows a growing recognition of the importance
of disaster prevention and mitigation. Some of the insti-
tutional and legislative changes were introduced in 1985
as a result of the impact and general sensitization trig-
gered by the earthquake in Mexico City and the Nevado
del Ruiz volcanic eruption in Colombia. Between 1985
and the mid-1990s, some national disaster agencies
amended their mandates to include aspects of preven-
tion, mitigation and emergency relief, but their role was
still mainly limited to strengthening disaster prepared-
ness activities—such as early warning systems (UNIS-
DR, 2004)—and basic mapping of hazards.

Since the end of the 1990s, the huge impacts of several
disasters in the region, particularly the widespread loss-
es from the 1997-1998 El Nifio phenomenon and the
passage of Hurricane Mitch through Central America,
served as catalysts by which disaster reduction was
gradually becoming linked to policy agendas and devel-
opment planning, both in legislative and institutional
arrangements. These changes on the domestic front,
starting with the development of national disaster pre-
vention and relief systems in certain countries, were
accompanied by the development of specialized inter-
governmental organizations in the subregion®”

Over the past two decades, discussion of what today
is called disaster risk reduction has been the result of
a slow transition and change of paradigm. Initially, the
emphasis was on the event itself and response activities
(disaster management) but later it changed towards an
approach in which disaster is understood as a manifes-
tation of vulnerabilities associated with socioeconomic
and environmental processes. In this view, natural haz-
ards “trigger” disasters but are not the agents that cause
them (disaster risk management).

This conceptual trend recognizes that risk is an out-
come associated with social construction processes and
linked to the predominant forms of social and economic
development. For this reason, “disaster risk manage-
ment” is inseparable from “development management.”
Further, this change in paradigm—from a focus on di-
saster, natural hazards, and response, to one in which
risk, vulnerability, and their reduction become domi-
nant themes—has also prompted a reconsideration of
institutional roles and needs, so the countries can deal
with the issue more effectively.

A recent milestone at the international level was the
World Conference on Disaster Reduction, in Kobe, Ja-
pan, in 2005, which the Hyogo Framework for Action
2005-2015 (HFA) was adopted. This framework, en-
dorsed by 168 governments, aims to substantially re-
duce the loss of life, and the social, economic and envi-
ronmental assets of communities and countries by 2015.
The HFA focuses on three strategic goals and five priori-
ties for action (figure 1.11), and articulates the respon-
sibilities of governments, international organizations,
nongovernmental organizations (NGOs), and civil so-
ciety with respect to their roles in and contributions to
implementing the HFA.

To help implement the HFA, the International Strategy
for Disaster Reduction (ISDR) now includes a “plat-
forms system” (the Global Platform for Disaster Risk

% The National System for Prevention and Assistance to Natural Disasters in Colombia was launched in 1980.
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The Hyogo Framework for Action (2005-2015)

Expected Outcome
The substantial reduction of disaster losses, in lives and in the
social,economic and environmental assets of communities and countries

Strategic Goals

The integration of disaster
risk reduction into sustainable
development policies and planning

Development and strengthening
of institutions, mechanisms and
capacities to build resilience to hazards

The systematic incorporation
of risk reduction approaches
into the implementation of emergency
preparedness, response and recovery
programs

Priorities for Action

Ensure that disaster
risk reduction is a
national and a local
prioritywith a strong
institutional basis for
implementation

Identify, assess and
monitor disaster risks
and enhance early
warning

Use knowledge,
innovation and
education to build a
culture of safety and
resilience at all levels

Strengthen disaster
preparedness for
effective response at
all levels

Reduce the
underlying
risk factors

Cross Cutting Issues

Gender perspective and

Multi-hazard approach cultural diversity

Source: UNISDR.

Reduction), as a new world forum for shaping disaster
risk reduction policies, with the active participation of
governments, civil society, and specialized agencies, in
addition to the United Nations system. Likewise, region-
al, thematic, and national platforms are being developed
to promote the HFA in different regions and countries.”'

The biggest challenges to implementing the HFA are
presented in Priority for Action No. 4, “reducing the un-
derlying risk factors,” which involves land use planning

Capacity building and
technology transfer

Community and volunteers
participation

and sectoral development programs, including rehabili-
tation and reconstruction in postdisaster situations.

This priority for action also promotes (a) income diver-
sification options, (b) financial mechanisms for social-
izing risks, and (c) partnerships between the public and
private sectors.” Table 1.4 shows the six indicators used
to measure progress under this priority, listing the main
areas countries must address to reduce underlying risk
factors.

! For more about the ISDR system, see http://www.preventionweb.net/english/hyogo/isdr/.

22 See detailed information on the actions included under Priority 4 of the HFA in ISDR (2007).
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Indicators of Reducing Underlying Risk Factors

Disaster risk reduction is an integral objective of environment-related policies and plans, including for land use, natural resource

management, and adaptation to climate change.

Social development policies and plans are being implemented to reduce the vulnerability of populations most at risk.

Economic and productive sectoral policies and plans have been implemented to reduce the vulnerability of economic activities.

Planning and management of human settlements incorporate disaster risk reduction elements, including enforcement of building

codes.

Disaster risk reduction measures are integrated into post-disaster recovery and rehabilitation processes.

Procedures are in place to assess the disaster risk impacts of major development projects, especially infrastructure.

Source: HFA in UNISDR (2007)

Reducing these underlying risk factors necessarily in-
volves a discussion of disaster risk management and the
tools needed to implement it.

The risk management concept refers to an ongoing pro-
cess whose goal is predicting, reducing and controlling
risk factors. This process promotes, prepares, and imple-
ments policies, strategies, instruments, and actions that
help society confront natural hazards and minimize the
losses/damage associated with their effects (Lavell 2008).

Disaster risk management may be corrective or prospec-
tive (Lavell 2004). Corrective management takes its
point of reference from already existing risk, which is
the product of past social actions—for example, a settle-
ment, located in a flood zone, that was built with inap-
propriate techniques; a hospital constructed without an-
tiseismic standards; a community built around a single
access road prone to recurrent landslides; or agricul-
tural activity ill-adapted to the climate and its extremes.

This corrective management approach may also be con-
servative or progressive (Lavell 2009). The conservative
corrective model aims to reduce visible risk conditions
(by protecting housing, shoring up river banks or lots
on steep slopes, etc.) and to strengthen institutions so
they can respond more effectively to emergencies. The
underlying factors of existing risks—related to poverty
or power structures—are not considered.

The progressive corrective model combines reducing
existing risk factors with actions based more on

development objectives, in communities where risks
have been identified. The approach involves reducing
poverty, empowering people and planning, and adopting
development goals by attacking the underlying causes of
risk.

Unlike corrective management, prospective manage-
ment works with risks that have not yet presented
themselves but could nevertheless be generated by new
investments and development initiatives, whether by
governments, the private sector, NGOs, development
associations, families, or individuals.

Prospective risk management is therefore an integral part
of development planning, investment project planning,
and environmental management. It implies practices that
avoid repeating past errors that led to the existing levels
of risk. The strategies or other specific tools for prospec-
tive risk management are largely similar to those appro-
priate for corrective management, although the timing
and orientation of the various activities differ.

Regardless of whether corrective and prospective risk
management succeeds, countries will always need to
respond to the crises triggered by extreme events. The
area of risk that cannot be addressed by either correc-
tive or prospective management is called residual risk,
and in this area, humanitarian responses will continue
to play a dominant role.

Risk reduction is increasingly important on the inter-
national agenda, within a context where rapid urban-
ization and environmental degradation combine with
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grinding poverty and weak governance—especially at
the local government level —to deepen vulnerability that
is stressed even further by the effects of climate change.

Thus, the use of risk management tools should be inten-
sified and risk reduction criteria made an integral part
of land use planning and development policies. How-
ever, regardless of whether corrective or prospective
risk management measures are implemented, reducing
the underlying factors will continue to pose enormous
challenges.

In certain scenarios, when nothing else can mitigate
the risk, the most viable option for reducing the risk

to which some communities are exposed is resettle-
ment. Although resettlement is a complex affair, there
are examples of successful preventive resettlements that
have not only eliminated the risk of disaster but also
improved the standard of living and safety of the popu-
lation involved and reclaimed the areas at-risk areas to
their original use.

Under current conditions, in which risk scenarios may
worsen for millions of people due to development mod-
els and land tenure patterns, an awareness of preventive
resettlement outcomes may help improve this practice
as a risk reduction measure.
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Resettlement as a Disaster Risk
Reduction Measure: Case studies

Preventive resettlement of populations located in
high-risk areas is a corrective measure in which all or
part of a community is relocated because of the high
risk of disaster. Such a measure should be seen as a last
resort, when it is impossible to mitigate risk factors as-
sociated, for example, with landslides, the likelihood
of volcanic eruptions, or severe flooding that cannot
be controlled.

In such cases, its pertinence and viability depends on
how well it is incorporated into a comprehensive risk-
reduction strategy. The decision to resettle must be sup-
ported by technical and risk-assessment studies and be
built into land-use planning strategies.

In addition to reducing risk, resettlement may also pres-
ent an opportunity to improve the standard of living of
vulnerable groups in high-risk areas. In such cases, it
constitutes a progressive-corrective measure in which
action is taken to address not only exposure to existing
risk but also the factors underlying vulnerability.

Further, resettlement may be considered part of a land-
use planning strategy, when it is assessed that a com-
munity’s socio-economic development may negatively
impact the local ecosystem and trigger new natural haz-
ards (e.g., communities established in areas designated
only for forests).! In such cases, resettlement could be
described as a prospective risk-management measure
intended to preempt a propensity to future risk.

! See Chapter 13: “Relocation” (Reubicaciones) in: Disaster Risk
Management Today: Global Context, Local Tools. ISDR, 2008
(Author: Wilches-Chaux).

Resettlement of people living in high-risk areas can
eliminate the costs associated with emergency respons-
es and reconstruction. Indeed, loss of life, infrastruc-
ture and assets, as well as other damages, can all be di-
minished in both monetary and non-monetary terms,
as described below:

By resettling those living in high-risk
areas, it is possible to prevent the direct impact
and costs of a disaster in terms of human lives and
injuries. Moreover, indirect impacts and costs are
also avoided, not only for those exposed to risk
but also for society as a whole.

Preventive resettlement cannot
avoid the direct monetary costs associated with
rebuilding structures after a disaster (e.g houses,
institutional buildings, factories, and public and
private facilities) because they must be replaced
or rehabilitated. However, indirect monetary
costs and non-monetary costs may be avoided.
For example, shelters will not have to be built
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for the population affected by a disaster and the
provision of services such as health care and
education will not be interrupted. Industrial and
commercial activities will also be able to proceed

without interruption.

Resettlement means that all private,
communal and institutional assets can be relocated
to a place where they will not be damaged or
destroyed. The relocation of productive assets is

can continue without affecting the income of the
population or revenue for society as a whole. The
only asset that cannot be relocated is land, which
will represent a cost in resettlement.

Table 2.1 details the potential savings (shown in light

particularly important so that economic activities

green cells) from preventive resettlement, gained by
avoiding post-disaster reconstruction costs; the only
cost that remains is that associated with building infra-
structure and providing land for new settlements.

Savings Achieved by Preventive Resettlement vis-a-vis the Potential Costs of Post-disaster Reconstruction

Human lives

Infrastructure

Death

Injuries

Houses

Communal
facilities
(churches,
parks,
community
centers)

Public
installations
(medical care
facilities,
schools,
sports and
recreation
centers, etc.)

Structures for
productive
activities
(industry,
trade,
services)

Economic activity
expected by society

Funeral costs
Areas for disposing
of bodies

Medical care
expenses

Loss of work days

Loss of investment

Repairs and
reconstruction costs

Removing rubble
costs
Loss of investment

Repairs and
reconstruction costs

Removing rubble
costs

Loss of investment

Repairs and
reconstruction costs

Removing rubble
costs

Loss of investment
Repairs and
reconstruction costs
Removing rubble
costs

Loss of income

Cost of attending to
survivors (widows,
orphans)

Loss of employment
and income

Cost of temporary
housing

Loss of net worth
Loss of access to
credit

Temporary facilities
costs

Cost of constructing
or adapting
temporary
installations to
deliver services

Total or partial cost
of loss of services

Loss of net worth
Loss of income

Decline in
productivity
Unemployment
Disruption of
production chains
Increased cost of
transporting goods
from external supply
zones

Trauma for survivors

Disruption of family
and social ties

Injuries, disabilities

Loss of shelter

Loss of access to
facilities and services

Loss of access to
facilities and services,
interruptions in
education, delays or
interruption in health
care services, etc.

Reduction in the
supply of goods and
services

Social impacts on
survivors (widows,
orphans)

Psychological
conseguences

Psychological and
social consequences

Disruption of social
activities

Reduction of human
capital, increased
morbidity rate

Potential social
conflicts

Continues
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Continuation

Land (private, Loss of investment
communal,

public)

Other private Loss of savings,

Loss of economic
activities related to
the use of land

Replacement of
identification
documents and
personal belongings,
costs of bringing
relief items to
victims.

Reallocation of
regular budget funds
to replace assets
Reduced investment

Psychological and
social consequences

Loss of identity and
belonging

Psychological
consequences

Loss of access to
services
Dependency on
foreign aid

Loss of investment

Loss of human
capital

Reduced expansion
of coverage or
provision of services
in different areas

in other areas

assets IDs and personal
belongings
(furniture, clothing,
household electrical
appliances, etc.)
Replacement cost of
goods

Assets Other public Loss of public

assets property
Replacement costs

Other Loss of community

communal property (religious,

assets cultural, recreational,
educational, etc.)
Property replacement
costs

Productive Loss of machinery,

assets equipment, tools

(private, Cost of replacing

communal, productive assets

public)

Resettlement as a preventive measure of disaster risk-
reduction strategy is still in its early stages. However, it
needs to be analyzed given its benefits in terms of pro-
tecting life and assets, the technology available to iden-
tify and assess risks, and the increasing number of disas-
ters and people affected.

To that end, and with support from the Global Facility
for Disaster Reduction and Recovery, preventive resettle-
ment experiences were studied in Argentina, Brazil,
Colombia and Guatemala. These were selected because
they illustrate conditions and practices in different parts
of LAC: Central America, Andean countries, and the
Southern Cone.

Loss of income,
unemployment

Alterations in
social and cultural
dynamics

Loss of social
structure and
networks, reduced
social and cultural
capital

Stress and other
psychological
consequences

Reduced quality
of life and living
conditions

The main objectives of the case studies were to:

Document various experiences with resettling
populations living in high-risk areas, the legal
and institutional frameworks in which they were
carried out, the housing solutions adopted, the
sources and cost of financing, and participation
by communities and local authorities;

Present the lessons learned in a guide on
resettlement for disaster risk reduction that
could be used by governments, institutions and
communities.
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The following factors were examined:

The country’s main hazards and disasters;

The legal and institutional framework for risk

management and €Mmergency response;

The context of the case studied, land use, population
patterns, principal hazards, existing risk management
measures, institutions responsible, costs and sources
of funding;

The hazards to which the populations were exposed
and their socio-economic characteristics;

The decision-making process for the authorities and
communities in determining the need for preventive
resettlement;

The entities in resettlement, the
professional teams responsible for its preparation and

implementation, and the inter-agency coordination

charge of

mechanisms;
Planning and implementing the resettlement;

Proposed housing solutions, including a discussion
of how housing types, designs and construction
strategies were selected;

Solutions for persons without legal land rights titles
(deeds to property);

The delivery of houses and property titles to families;

Mechanisms for consulting and negotiating the
various resettlement options;

Mechanisms for consulting with the population
involved;

Activities and support to the communities before,
during, and after relocation;

Measures adopted to restore the livelihoods of the
resettled population;

Participation by local authorities and communities in
the resettlement process;

Monitoring of risk during the resettlement process
and contingency plans;

Costs and sources of financing;
Monitoring and evaluation systems;
Accountability mechanisms;

The use of reclaimed at-risk areas, strategies for
overseeing new occupation of those areas and the
institutions in charge.

To conduct the studies, a team of professionals was
formed that included a coordinator with experience in
human resettlement, four professionals (consultants)
responsible for preparing the case studies (one per
country), two experts in risk management, and research
assistants. The consultants worked directly with the re-
settlement programs, although in different roles. The
governments and institutions involved authorized the
preparation of the studies.

To develop the methodology and assemble the team, a
workshop was held in Bogotd, Colombia, in April 2008.
At that time, each professional gave a brief presentation
of the case chosen, after which there were discussions
about the objectives, contents, and methodology to be
used. In June of that year, a second workshop was held
in Santiago Atitlan, Guatemala, at which each profes-
sional presented the principal findings of the studies.
The participants then identified the most important
lessons learned. The workshops held in Colombia and
Guatemala allowed the entire team to gain first-hand
experience of these two cases.
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Since all the professionals had participated in the cases
studied, the work consisted of reviewing existing infor-
mation and documents, which they supplemented with
their own first-hand experiences. Primary information
was not compiled.

The risk management experts analyzed disaster trends,
globally and in Latin America, and developed the con-
ceptual framework and technical processes for defining
resettlement as a disaster risk-reduction measure.

Another team that included the same coordinator and
two professionals familiar with resettlement analyzed
the findings and established the outline for the Reset-
tlement Guide for Populations at Risk of Disaster, pre-
pared in 2009-2010.

Although the participants agreed on the broad out-
lines of the content and scope of the studies, the pace at

which they materialized differed due to various reasons.
First, each resettlement program was conceived accord-
ing to each country’s strategies and premises. Second,
the information needed had not been systematically
compiled, so the professionals had to collect it and
sometimes the data required were not available. Third,
the resettlement processes were conducted within dif-
ferent time frames and, as some were still under way,
their outcomes had not yet been evaluated. Finally, the
professionals’ profiles differed, and they also performed
different functions: some were managers or coordina-
tors, while others were field experts or evaluators. All of
these factors were reflected in the studies.

However, the evaluation of conducting the studies was
positive. Although it became impossible to maintain the
methodological rigor envisaged at the start, the expe-
riences were documented and important lessons were
drawn for potential replication in other countries.
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Response to Recurrent Floods:
Assisted Self-Construction Housing Program

A. Country Context and Disaster Risk Management'

The Argentine Republic is located in the southernmost
part of South America and covers an area of 3,761,274
km?; of which 2,791,810 km? pertain to the Americas
and 969,464 km? are part of Antarctica.? The country is
divided into seven regions, as shown in Map 3.1. and
has 23 provinces and the autonomous city of Buenos
Alres, the capital.
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As of July 2009, the total population was estimated at
40,913,584 (CIA World Fact book), an increase of nearly
six million over the official figure obtained in the last
demographic and household census conducted by the
national Institute of Statistics and Censuses (Instituto
Nacional de Estadisticas y Censos, INDEC) in 2001.

Historically, urbanization has been continuous, but
quickened in the past 50 years. As Figure 3.1 shows, in
2001 nearly 89 percent of the Argentine population was
in cities; by 2010, the number was estimated to have in-
creased to 92 percent. This makes Argentina one of the
most urbanized countries in the world.

In Argentina, urban centers at the national and region-
al levels, and especially in the provinces, respond to a
monocentric primacy system. The Metropolitan Area
of Buenos Aires, with almost 13 million inhabitants, is
10 times larger than the urban agglomeration® areas of
Rosario and Cérdoba and contains 15 times the popula-
tion of Mendoza, the city with the next largest popula-
tion. In the provinces, one city (usually the provincial
capital) accounts for a high percentage of the total and
urban population of that province, and it normally has a
larger population than the next largest cities.

The urbanization process in Argentina was poorly
planned. In the past 50 years, cities have doubled or tri-
pled in population and have taken over land using both
formal and informal mechanisms, fostering real estate
speculation (in the first case), and exploiting the very

This section is based on a paper by Romulo Pérez, which was summarized and adapted for this publication.

2 This area includes the Falkland Islands (Malvinas) and the South Georgia and South Sandwich Islands, which are administered by the

United Kingdom and are claimed by Argentina.

The “agglomerates” are urban structures covering more than two political-institutional jurisdictions, whether adjacent or not.
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Figure 3.1. Percentage of the Urban and Rural Population
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data are an INDEC projection.

poor (in the second). This pattern produced inequitable
and socially exclusive cities. Often, the illegal areas oc-
cupied land that was ill-suited for urban use and at risk of
disasters, further exacerbating the problems of the poor.

2. Regional Disparities

According to the Unsatisfied Basic Needs Index (Nece-
sidades Bdsicas Insatisfechas, NBI), in 2001, the largest
population in relative terms with unmet basic needs was
in the northwest and northeast of the country (NWA

Table 3.1. Urban and Rural Population and NBI

Region

In absolute
Total terms

and NEA, respectively). However, in absolute terms, the
central region has the highest percentage of the popula-
tion (94.81 percent), and the largest number of Argen-
tinas poor, although it has the lowest relative poverty
index of any region (Table 3.1).

Although the NEA region has less than 11 percent of the
country’s population, it contains almost 20 percent of
Argentina’s poor. The urbanization index in this region
is over 78 percent and the area is periodically hit by seri-
ous flooding.

3. Socio-natural Disasters

Due to the country’s topographical and hydrological
characteristics, and the geographical distribution of the
population, the principal disasters are caused by floods.
Other hazards exist, such as earthquakes, mudslides and
drought, but they are far less frequent:* Argentina is one of
the 14 countries in the world hardest-hit by flood-related
catastrophes, with losses equal to more than 1.8 percent
of gross domestic product (GDP) (Arnold, 2004). With
more than one major disaster every 10 years, the frequen-
cy rate is considered high (The World Bank, 2000).

The disasters that most severely impact the country oc-
cur in the valleys of La Plata River basin because they
last longer (two weeks to more than two months) and
affect areas in which 76 percent of the country’s GDP

TOTAL 36,213,461 32,385,281 3,828,180 6,397,277
CENTER 22,624,174 21,450,169 1,174,005 3,240,385
NEA 4,525,665 3,537,379 988,286 1,219,174
NWA 4,458,470 3,504,329 954,141 1,219,995
cuyo 2,567,607 2,106,221 461,386 408,548
SOUTH 2,037,545 1,787,183 250,362 309,176

Urban
population populatlon
In relative in the in the
terms | Urbanization national | national NBI
(percentage) index | urban total total
18 89 100 100
14 95 66 51
27 78 11 19
27 79 11 19
16 82 7 6
15 88 6 5

(1) Places with 2,000 or more inhabitants are considered urban; the rest is the rural population.
Source: INDEC. National Demographic and Housing Census 1991 and National Demographic, Households and Housing Census, 2001.

4 Typically, floods result in fewer deaths than other phenomena, such as earthquakes. In the 1944 San Juan earthquake, about 10,000 people died, 10 times
more than deaths caused by floods from 1958- 2004, according to EM-DAT data.
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is generated and 70 percent of the population is located
(The World Bank, 2000: 17-21). Five of the 10 major
floods of the 20th century occurred since 1983, result-

ing in huge losses. Table 3.2 shows the number of people
affected as well as the economic toll, from 1982-1998.

Table 3.2. Principal Floods in the Provinces of the La Plata River Basin and the Associated Losses (1982—-1998)

Year of the flood

Inhabitants evacuated

Total losses in US$ millions

1982-1983 177,000 1,800
1992 123,000 1,000
1998 105,000 2,400

Source: Ministry of Federal Planning, Public Investment and Services, 2007

Map 3.2 shows population densities for each political
division and Map 3.3 shows the flood-prone areas. The
comparison of these maps illustrates that the most flood-
prone areas correlate with those most densely populated.

In terms of frequency, extent, duration and losses, the
northeastern provinces and part of the central region are
those hardest-hit by floods. As mentioned earlier, those
regions also contain the bulk of Argentina’s poor, which
means that damage from floods is exacerbated by the var-
ious forms of vulnerability associated with poverty.

Miap 3.2. Population Density by Province
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4. Disaster Risk Management
4.1 Institutional Organization

From 1958-1996, the military authorities were in charge
of natural disaster prevention and emergency response.
In 1958, the function was assigned to what was then the
army’s Territorial Passive Anti-aircraft Defense Division
(Defensa Antiaérea Pasiva Territorial), renamed the Civil
Defense Directorate (Direccion de Defensa Civil) in 1969.
In 1996, the Ministry of the Interior (Secretariat of Inter-
nal Security) assumed these responsibilities and re-named

Map 3.32. Flood Prone Areas
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the unit again, to the National Directorate of Planning and
Civil Defense. This Directorate consists of two units: One
is responsible for operations and assistance and the other
for civic education. The latter trains and advises munici-
palities and institutions on risk management.

Civil defense is structured in the following manner. At
the national level, the President is responsible for coor-
dinating and directing the effort, while delegating the
function to the Ministry of the Interior. Provincial gov-
ernments and the City of Buenos Aires have the Civil
Defense Board (Junta de Defensa Civil) as an advisory
entity and the Directorate of Civil Defense (Direccion de
Defensa Civil) as the organ of execution. At the municipal
level, mayors are in charge and have a Municipal Civil
Defense Board (Junta Municipal de Defensa Civil) and a
Municipal Civil Defense Coordinator or Secretary.

The Civil Defense Directorate’s principal activities are
geared to reducing risk, preparing emergency plans, co-
ordinating their implementation during emergencies,
rehabilitating basic services interrupted by an emergen-
cy, and carrying out reconstruction activities or improv-
ing the conditions that existed prior to the disaster. Each
level of civil defense is autonomous in its own jurisdic-
tional sphere. Throughout the system, the hierarchically
higher levels lend support to the lower levels.

As a result of the heavy flooding caused by the El Nifo
phenomenon in 1998, the Federal Emergencies System
(Sistema Federal de Emergencias, SIFEM) was estab-
lished in 1999. It is under the Secretariat of Internal Se-
curity, establishes linkages with national agencies and
coordinates actions at the federal, provincial and mu-
nicipal levels.

Various other national agencies provide information,
conduct research, or lend resources or technical capac-
ity from different sectors. They include the Ministry
of Social Development (Ministerio de Desarrollo So-
cial, MDS), the Military Geographic Institute (Instituto
Geogrdfico Militar, IGM), the National Space Activities
Commission (Comisién Nacional de Actividades Espa-
ciales, CONAE), the National Meteorological Service
(Servicio Metereologico Nacional, SMN), the National
Water and Environment Institute (Instituto Nacional del
Agua y del Ambiente, INA), the National Agricultural
and Livestock Technology Institute (Instituo Nacional de

Teconologia Agropecuaria, INTA), the Argentine Min-
ing Geology Service (Servicio Geoldgico Minero Argen-
tino, SEGEMAR), the National Institute of Statistics and
Censuses (Instituto Nacional de Estadisticas y Censos,
INDECQC), as well as universities and research institutes.

In 2007, the government launched the national platform
for disaster risk reduction, which is coordinated by the
White Helmets, to promote the implementation of the
Hyogo Framework for Action (HFA) in the country.
This platform consists of a large number of ministries
and representatives of civil society, academia and the
private sector.

Despite the existing institutional organization and the
national platform for disaster risk reduction, Argentina
needs to improve its risk reduction practices because
most of these institutions™ actions focus on the emer-
gency disaster response and recovery phases. Moreover,
there is considerable thematic, functional and opera-
tional fragmentation among the national agencies and
units responsible for disaster management.

Also, no federal water law or federal land use and land
management laws exist. National legislation in these
areas consists of a number of provisions scattered over
various codes and laws that do not constitute a coherent
body of legislation for risk management and its relation
to planning the country’s integrated development. This
issue is now being addressed by the Sub-Secretary of
Planning and Public Investment.

Since floods are the hazard that Argentina faces most
frequently and the one that creates the most damage,
the country has tried to reduce its vulnerability by es-
tablishing hydrological early warning networks and
flood risk-reduction programs.

After the 1982-1983 floods, a Hydrological Early Warn-
ing Operations Center (Centro Operativo de Alerta Hi-
drolégico, COAH) was established. The National Water
Science and Technology Institute (renamed the Nation-
al Water and Environment, INA), was tasked with oper-
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ating the Center, which forecasts floods and low water
levels, both of which are crucial for river navigation and
port activities.

Also, based on a study for regulating the Parana, Para-
guay and Uruguay River valley and flood control, the
provinces that comprise La Plata River basin passed leg-
islation that established the flood-risk areas and defined
their potential uses (Halcrow, 1994).

Since the 1990s, the government conducted several pro-
grams with The World Bank and the Inter-American
Development Bank support, the largest or most notable
being the following:

Flood Emergency Rehabilitation Program (Programa
de Rehabilitacion porla Emergencia delas Inundaciones,
PREI).

This was a multi-sector emergency loan for reconstruct-
ing infrastructure and housing for low-income popula-
tions affected by water emergencies. It was executed in
seven provinces from 1993-1998.

Flood Protection Program (Programa de Proteccion
contra las Inundaciones, PPI)

This program provided continuity to PREI actions that
were designed to protect the lives and assets of 5.5 mil-
lion people, guarantee the normal and unrestricted per-
formance of economic activities in the drainage area of
the Parana, Paraguay and Uruguay Rivers, and ensure
uninterrupted use of communications and transporta-
tion routes. It was conducted in the provinces of For-
mosa, Misiones, Chaco, Corrientes, Entre Rios, Santa Fe
and Buenos Aires, from 1997-2006.

The program had two components: (i) structural mea-
sures, such as civil works, to protect against floods, and
(ii) non-structural measures, such as institutional and
operational strengthening of provincial civil defense
systems for managing each province’s recurrent floods,
promulgating municipal laws on the use of property
in flood-prone areas, devising environmental manage-
ment plans and studies in 21 localities, and creating an
early flood warning system, among others. Ninety-nine
shelters were built for the population hit by floods and
5,636 houses were constructed with technical-social as-

sistance in the form of assisted self-construction and
mutual assistance schemes.

El Nifio Floods Emergency Program

The aim of this program was to help finance physical
works and institutional actions to deal with the El Nifio
phenomenon. It was designed in two stages: The first fo-
cused on prevention and the second on rehabilitation,
and were implemented from 1998-2004. The project’s
specific activities included assistance to minimize losses
or damage through preventive measures and rehabilitat-
ing infrastructure and services. In addition, 455 houses
were constructed for families affected by the floods,
again using assisted self-construction and mutual assis-
tance arrangements.

Emergency program for recovering areas affected by
floods

This program was developed from 1998-2008 to support
the economic and social recovery of areas affected by
floods through activities designed to mitigate their ef-
fects and the reconstruction/rehabilitation of economic
and social infrastructure.

Flood Prevention and Urban Drainage Program
(Programa de Prevencion de Inundaciones y Drenaje
Urbano, PIDU)

This program was begun in 2008 and is expected to end
in 2011. Its chief objective is to reduce the vulnerabil-
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ity to floods within the participating provinces, support
their contingency plans, strengthen flood protection in
economically important areas, issue regulations for car-
rying out the land management law, devise urban envi-
ronmental management plans, and conduct educational
awareness campaigns. The program also has a housing
component complementing the structural works for
families living in flood-risk areas.

Our history was very harsh. My husband used to work on
a ship, and all of a sudden he lost his job. So, we had to
go live on the island, where we spent four years, until the
flood came and toppled down what little we had been able
to build. In that time | had two kids and was pregnant with
Milagros. Luckily, this plan gave me the opportunity of hav-
ing a home.

Lucia Andrea Sosa, Concepcion del Uruguay, Entre Rios

B. Case Study: Resettlement of Inhabitants of Flood-prone Areas

1. The Housing Subprogram
(Subprograma de Vivienda,
SPV)

Three of the federal government’s flood risk-reduction
programs included a housing subprogram and a fourth
is currently being executed. As Table 3.3 illustrates, al-

most 10 percent of the US$536.2 million invested in
these programs was allocated to housing. Although
this case study focuses on the flood protection program
(PPI), it also reviews the 15-year experience of a three-
stage housing program for the low-income population
exposed to recurrent floods.

Table 3.3. Flood Risk-reduction Programs and Housing Subprograms

Flood Emergency

Rehabilitation Flood Protection El Nifio floods
Characteristics Program — REI Program — PPI Emergency Program Total
Duration 1993 - 1998 1997 - 2006 1998 - 2004 15 years
Total cost 270 224.2 42 536.2
(US$ millions)
Cost of housing component 21.9 29.2 2.2 533
(US$ millions)
Housing component 8.1 13 52 9.9
percentage
Source of financing for Federal government: Provinces: Provinces:
housing component 15 percent 10 percent 10 percent
Provinces: World Bank loan: World Bank loan:
15 percent 90 percent 90 percent
World Bank loan:
70 percent
Number of houses: Planned: 5,000 Planned: 5,000 Planned: 300 Planned: 10,300
Built: 5,820 Built: 5,636 Built: 455 Built: 11,911

Size and cost of

construction materials for

houses (US$)

Average size: 38m?

Cost of materials:
US$3,900

Source: Based on PREI, PPI and El Nifio program reports.

Minimum size: 42m?

Cost of materials:
US$6,200.°

Minimum size: 42m?

Cost of materials:
US$6,200

* Until December 2001, the US$/Argentine peso exchange rate was 1:1. Subsequently, it was 1:3.
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Table 3.4 shows the provinces in which the three stag-
es of the risk reduction program’s housing component
were implemented and the number of houses built.

Number of Houses Built in each Program

Buenos Aires 513 577 1,090
Chaco 514 1,312 1,826
Chubut 50 50
Coérdoba 150 150
Corrientes 1,120 1,016 2,136
Entre Rios B58 353
La Rioja 50 50
Formosa 951 609 1,560
Misiones 1,450 586 2,036
Salta 105 105
Santa Fe 1,272 1,183 2,455
Tucuman 100 100
Total 5,820 5,636 455 11,911

Source: Based on PREI, PPI and El Nifio program reports.

In all cases, the number of houses built exceeded the
target by 15 to 50 percent due to savings in construction
materials. Those savings were used to construct 19 com-
munity facilities.

The various different flood risk-reduction programs
with housing components were promoted, coordinated
and supervised by the Central Emergency Coordina-
tion Sub-unit (Subunidad Central de Coordinacion para
la Emergencia, SUCCE), under the Central Implement-
ing Unit of the Externally Financed Programs and Proj-
ects Coordination Unit of the Ministry of Federal Plan-
ning, Public Investment and Services (Unidad Ejecutora
Central de la Unidad de Coordinacion de Programas y
Proyectos con Financiamiento Externo del Ministerio de
Planificacion Federal, Inversion Publica y Servicios).

It was beautiful how we organized together. We learned
many things, like team work and collaboration... if someone
needed something, there was always someone to help. There
was a lot of solidarity, fellowship and, above all, harmony.
There were no fights or discussions. We were all working for
the same goal: having a house, a good house.

Lilian Benitez, Puerto Iguazu, Misiones

The provinces participated through the Provincial Im-
plementing Units (Unidades Ejecutoras Provinciales,
UEP), Provincial Emergency Coordination Sub-units
(Subunidad Provincial de Coordinacién para la Emer-
gencia, SUPCE), and housing institutes.

The idea was to design flexible housing prototypes tai-
lored to meet the tastes and cultural patterns of the in-
habitants, and size of households, using locally available
construction materials.

Although the beneficiary families were poor, lacked fi-
nancial resources and the opportunity to obtain loans,
they could nevertheless contribute labor; thus, the
housing strategy adopted was assisted self-construction.
However, that posed educational and training challeng-
es, since the families had little or no experience with
construction.

Through assisted self-construction schemes, an effort
was made to promote participation and train the ben-
eficiaries in construction skills; also, this course would
reduce the cost of houses, strengthen community skills,
and promote solidarity and the spirit of cooperation.
Thus, instead of approaching housing as a charitable
good, the program promoted the families’ capacity to
organize and participate in the construction. Families
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became active subjects in transforming their living con-
ditions, learned a trade, shared achievements and over-
came obstacles in order to build their residences.

Negotiating this strategy with both the financing agen-
cies and the provinces was a long and difficult task, as
there was no prior practical experience in the country
with assisted self-construction on the scale proposed or
with the geographical scope envisaged.

...That is why | think the most important thing was to prove
that this was a serious project, that it was going to have con-
tinuity in time and that it was going to be coordinated by all
the participating entities: the province, the Housing Institute,
the municipality and the nation. | think that that was what
differentiated the project from others.

Ms. Graciela Pereyra, Mayor of Colonia Elisa, Chaco

As the financing agency, The World Bank expected the
housing component to be implemented within shorter
time-frames in order to meet the needs of families af-
fected by the emergency. It also promoted the idea of
delivering tents or using a uniform prefabricated hous-
ing model for all inhabitants of the river basin. Further,
it wanted to avoid any possibility of patronage and cor-
ruption, which resulted in long discussions during ne-

gotiations for the Bank loan. Finally, the Bank accepted
the country’s position. In addition, representatives of
the provinces and local governments did not believe
they could rely on the beneficiaries to provide the labor,
and they thought this would involve a huge effort with
few results. Indeed, negotiating the strategy with The
World Bank and provinces delayed project implementa-
tion by 10 months.

The following illustrates the experience with the hous-
ing component of the (PPI) in seven provinces—Buenos
Aires, Chaco, Corrientes, Entre Rios, Formosa, Misio-
nes and Santa Fe—on the banks of the Parand, Paraguay
and Uruguay Rivers, in more than 120 locations with
varying degrees of urbanization, in an area of over 2,200
kilometers.

Initially, the Flood Protection Program was to cost
US$420 million, but because of the economic crisis
in Argentina as of 2001, that amount was reduced to
US$224.5 million, which was financed in large part by a
World Bank loan. Despite the reduced loan amount, the
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share allocated to the housing component was reduced
only slightly, from US$31 million to US$29.2 million.

The close coordination among the national, provincial
and municipal levels, the active participation of the lo-
cal providers of construction materials and the techni-
cal and social assistance enabled the objectives to be

achieved. Each Provincial Emergency Coordination
Sub-Unit (SUPCE) signed participation agreements
with every municipality, provincial housing institutes,
and local providers of construction materials. The agree-
ments were designed to establish the rights and duties of
the parties involved. Table 3.5 lists the responsibilities
of each entity, reflecting the sensitivity with which the
design and implementation of the housing component
were structured.

Agreements and Responsibilities of the Parties Involved

Agreements SUPCE — Municipalities

SUPCE Responsibilities

Implement, oversee and coordinate the housing subprogram
Provide municipalities with technical advice and social support to
implement the housing subprogram

Provide municipalities and beneficiaries with studies, calculations
and guidelines needed to construct the houses (drawings,
budgets, model lay-outs, and construction guidelines)

Provide municipalities and beneficiaries with a list of building
material suppliers

Provide beneficiaries with vouchers for purchasing materials
Conduct a final census of beneficiaries, select them through
eligibility criteria, and send the final lists to SUCCE.

Municipality Responsibilities
Provide beneficiaries with land and titles, free of charge
Conduct an initial census of the affected population

Form a technical and social team to execute the housing
component and advise the beneficiaries

Assign one builder/bricklayer for every five houses

Lend tools to beneficiaries

Certify progress with housing construction

Monitor new settlements in rehabilitated and flood-prone areas

Adopt security measures in the construction areas to avoid
accidents.

Agreements SUPCE - Provincial Housing Institutes

SUPCE Responsibilities
Defray the cost of construction materials up to a maximum
established for each family

Hire technical and social work staff: A minimum of one
professional on each field for every four localities and at least
one per 100 beneficiaries.

Conduct the final census of beneficiaries, select them based on
eligibility criteria, and send the final lists to SUCCE

Support the execution of the housing component.

Prepare a roster of local suppliers of construction materials.
Provide and pay for construction materials using vouchers.
Monitor and oversee the delivery of materials to beneficiaries.
Assign vehicles to the technical and social worker teams.

Provincial Housing Institute Responsibilities
Prepare the urban development project
Execute the sub-division of land and obtain legal authorization
Prepare the lots earmarked for housing construction

Prepare the legal papers for delivering the lots to beneficiaries
Assign professionals and technical staff to help beneficiaries.

Agreements SUPCE - Suppliers of Construction Materials

SUPCE Responsibilities
Verify deliveries and quality of materials
Pay bills within 15-20 days from when the vouchers are received
Approve a list of prices for building materials.

Suppliers’ Responsibilities
Provide beneficiaries with construction materials.
Ensure that all materials are of the best quality
Deliver materials within 48 working hours of receiving the order
Maintain prices for the period agreed upon with SUPCE.
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These agreements could have been terminated either by
(a) mutual accord between the parties, (b) the province,
unilaterally, or through SUPCE, if a municipality ceased

Working Organizational Flow

to comply with its obligations, (c) force majeure or (d)
cancellation of The World Bank financing. The organi-
zational flow is presented in Figure 3.2.

Work Methodology
Self-made construction and mutual aid

UCPyPFE-SUCCE (Nation)
Implementation, coordination and supervision

SUPCE's (Provinces)
Execution and social-technical assistance

Provincial
housing
institutes

Municipalities Providers

Population affected by floods and at hydric risk

In order to train and strengthen the teams of profession-
als in charge of implementing the housing component,
inter-disciplinary meetings were held in each province
to evaluate practices, procedures and outcomes achieved
and to share experiences and learn about successes and
challenges. A distance learning program was also con-
ducted for social workers in participating municipalities.

Although each province where the program was conduct-
ed had its own social and cultural characteristics, some
features were similar with respect to the beneficiaries so-
cio-economic profiles. Families were large, averaging five
members each, and, in some provinces, as many as eight.
Of the houses, 55.5 percent had only one room; thus, the
overcrowding index was high. All households were living
below the poverty level, 85 percent of which were in ex-
treme poverty. Almost 34 percent had a monthly income
of between US$1-US$100. None of the families had legal
titles to their houses. The houses were mostly precari-
ous, although they varied from one province to another
in terms of construction features, size, number of rooms
and access to services. Only 41.7 percent had brick walls,

Homes built by beneficiaries

Construction

53 percent had dirt floors, 83 percent had no water con-
nections, and 86 percent used latrines.

In each locality, work teams held meetings for those af-
fected by floods and explained the program’s character-
istics, the housing component and the rights and duties
of participants. When the number of houses to be pro-
vided was lower than the number of eligible families, a
lottery was conducted in the presence of local authori-
ties and a notary public—to ensure transparency and
credibility—to select the beneficiaries.

Also, participants agreed in writing to abide by the pro-
grams’s regulations and that they meet the eligibility cri-
teria. They stated in writing that they:

Inhabited the land affected by floods
Owned the damaged/destroyed house
Owned only that house

Showed proof that their income was too low to
build or repair the house
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Showed proof of having lived in the house for at
least three years

Would contribute labor and wuse materials
according to instructions from the technical and
social staff overseeing the works

With respect to location of the new house and housing
model, each beneficiary had to agree (in writing) that
the relocation would not impair his/her livelihood or
social networks, since the new lot was not far from the
original location. By signing, beneficiaries also accepted
the housing model, degree of urban development, and
the assisted self-construction system.

The housing models were designed by the Provincial
Emergency Coordination Sub-units (SUPCE), and tai-
lored to the local characteristics and culture (to preserve
diversity) while considering each locality’s physical and
financial resources. All this was conducted under the
supervision and subject to the approval of the Central
Emergency Coordination Sub-Unit (SUCCE). Figure
3.3 is a drawing of a house in one of the provinces.

Drawings of a House
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The houses differed from one province to another, and
preference was given to traditional systems which al-
lowed for simple finishings and later expansion. At the
start of the program, each house cost US$6,200; this
figure did not include the value of the land, the urban
infrastructure supplied by the province or municipality,
or the labor input of the beneficiaries.

The housing designs were flexible, while complying with
the following requirements:

Maximum cost: US$6,200

Minimum surface area: 42 m?

Located in a safe area

Use of traditional materials from local suppliers

Acceptable standards of durability and quality of
life features

Simple construction techniques

The families had five different types of house designs to
choose from and their proposals were also incorporated
into the designs. For example, the houses included porches,
fences and fireplaces, all of which are typical elements of this
coastal area’s culture. They are part of our cultural wealth.

Mr. Victor Debloc, Commune President of Romang, Santa Fe

ESTAR COMEDOR

REFERENCIAS:

(4) VIGADE MADERA 335"
(5) CUBIERTACHAPA ONDULADA DE CING

(3) ENCADENADO PERMETRAL DE HA® (12¢25)
PAREDES LADRILLOS HUECOS DE 0.12 (JUNTA TIPICA: 26m)
(1) PLATEADE H°A® (ESP:0.12)
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The houses were built with two bedrooms, a dining room,
kitchen, bathroom, laundry room and semi-covered out-
side area. Housing costs were subsidized and the mu-
nicipalities or housing institute provided beneficiaries
with the houses and deeds, free of charge, provided that
the beneficiaries would inhabit the houses immediately
and not sell them until five to 10 years had elapsed; the
number of years before families actually sold their houses
varied from one province to another, but the minimum
remained five years.

Land for the new urban development was contributed
by the provinces or municipalities. The infrastructure—
new streets, as well as water and electricity connections
and grids—were built with national, provincial, and
municipal funds, at no cost to the beneficiaries.

The Housing Institute was in charge of the urban devel-
opment project and preparing the land for construction;
beneficiaries were given the lots at no charge.

Beneficiaries were organized in groups of 20 families
(up to 100 people), which promoted and facilitated
mutual assistance. They were helped by a SUPCE team
composed of a social worker and architect, along with
local government representatives. Each group built 20
houses based on the “assisted self-construction and
mutual aid with technical and social assistance” model;
they achieved a significant amount of unity, participa-
tion, and training in building homes. People who were

unable to do the actual construction (either on their
own houses or those of others) helped with other tasks.

Male heads of households participated in 73 percent
of cases and female heads of household in 31 percent.
Children and other family members participated in
15 percent of cases. In female-headed households, the
participation of women increased (nearly doubled), as
did that of children and other family members, while in
households headed by men, male participation domi-
nated. (Clemente, Bertolotto y Del Valle, 2003).

The fact that nobody handles cash avoided conflicts, suspi-
cions or requests for reviews by the political opposition or
by any other institution. Everything was managed through
vouchers which are the equivalent of materials. Beneficiaries
knew what vouchers were like, what each represented. They
were fully aware of the different construction stages.

Mr. Ocampo, Mayor of Reconquista, Santa Fe.

Both in Puerto Iguazu (Misiones) and in San José (Entre
Rios), women were particularly active in construction,
which had a major impact on their self-esteem. This in-
dicates that a program such as the SPV can be imple-
mented in female-headed households and that the more
they are trained, the more involved they become.
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Overall, 51 percent of the beneficiaries lacked prior
experience with constructing houses, although this
differed depending on the province. For example, in
Buenos Aires and Corrientes, the percentage was lower
(around 30 percent), while in Misiones and Entre Rios,
it exceeded 60 percent. The self-construction process
gave participants with no prior experience an opportu-
nity to learn a new trade, which enhanced their job and
income prospects.

4.9 Delivery of Construction
Materials

Vouchers were used for construction supplies. Each
family was given vouchers equal to the value of the
materials needed for each stage of the construction
process, including the amount for sanitary and elec-
trical installations, and building tools. Each received
vouchers up to US$6,200, on a gradual basis, as the
work progressed.

The vouchers were non-transferable and used only for
construction materials needed at each stage, according
to strict issuance and control procedures. They were
numbered and printed for pre-established values, with
security features to prevent forgeries. Those managing
the program kept detailed records of the quantities,
amounts, and serial numbers, and closely tracked their
use: this included those delivered to beneficiaries, paid
to providers, and lost or annulled.

Figure 3.4 depicts the process through which the vouch-
ers were issued and administered. They were key to the
program’s success because they facilitated the manage-
ment of resources and procedures.
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Figure 3.4. Administrative Circuit of the Vouchers
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Land at risk of flooding was reclaimed for public use.
Municipalities issued laws that prohibited any new per-
manent or temporary occupation of the land, or subdi-
viding it. The land was designated as a flood-risk area
and earmarked for public green space, and the local
governments were committed to clean it, plant trees, in-
stall the equipment needed, maintain and manage the
areas. The laws also stated that any future use would
have to comply with urban environmental sustainabil-
ity standards—so as to improve living conditions. The
following photographs illustrate how the land was used
once the families were resettled.

The housing component was a model for the ways that
institutions can respond; it involved well-coordinated
participation at the national, provincial and municipal
levels, as well as of the families affected by flooding. It
fostered decentralized execution, local practices, institu-
tional capacity building and community development.

In the course of the PPI, 5,636 houses were built in sev-
en provinces, as listed in Figures 3.5 and 3.6.

Houses Built by Province

Buenos Aires

Santa Fe
1,183 577
M'S'Ogseé Chaco
1,312
Formosa
609
Entre Rios soor‘lrtlientes
353 '

Source: Based on data in the Report of the PPIL. Zelmeister. 2009.

The three housing components (PREI, PPI, El Nifio)
involved 120 municipalities of varying sizes, strength-
ening their institutional capacities, constructing 11,911
houses and 19 multiple-use facilities, and training
23,822 people in construction techniques.

An external evaluation by the International Institute
for Environment and Development, Latin America sec-
tion-IIED-LA (Clemente, Bertolotto, Del Valle, 2003),
conducted two years after the houses were completed
showed the degree to which the living conditions of the
population were improved; this was assessed through
indicators that measured families’ perceptions of the
new habitat, of learning a new trade that could affect
their income generation capacity, and the role of self-
construction in boosting beneficiary organization.
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Amounts Invested in each PPl Province
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Corrientes
4,947,171

Chaco
7,420,473

Buenos Aires
3,273,842

Santa Fe
5,420,872

Misiones
3,188,519

Formosa
3,284,770

Entre Rios
1,649,589

Source: Based on data in the Report of the PPI. Zelmeister. 2009.

We put our best will and labor, with the guidance of all of
them [officials of the institutions]; without their guidance,
we wouldn’t have done anything. My husband didn’t even
know how to lay a brick, so they came to collaborate, we
started working together and that became contagious for
the whole city.

Lucia Andrea Sosa, Concepci6n del Uruguay, Entre Rios

With regard to acquiring new skills, the evaluation
found that 92 percent of beneficiaries (without any sub-
stantial gender differences) who had no previous expe-
rience with construction learned skills which helped
41 percent of them significantly increase their income
by doing odd jobs, known as “changas” in Argentina,
mainly as bricklayers. Although these were short-term
jobs (less than one month’s duration in 55 percent of
cases), beneficiaries felt the training enhanced their job
opportunities: 66 percent said they had better chances
of finding employment than before and almost 80 per-
cent said the training would help them in the future.

At the same time, 91 percent of beneficiaries noted pos-
itive changes in the quality of family life, as they had
more room and privacy (due to the separate bedrooms).
For 80 percent, the improved quality was associated
with the greater security they felt owning a house with
a legal title, and without the risk of floods and constant
evacuations. Over 80 percent said that the frequency
of their children’s illnesses associated with floods and
other water-related causes was reduced. With regard to
the issue of recreation, 88 percent said they had more
options than in their previous locations.

In addition to the quantitative outcomes, the housing
components had indirect impacts, both on institutions,
municipalities, and beneficiaries.

For municipalities and institutions

Inter-disciplinary teams were formed, consisting of rep-
resentatives from the national, provincial and municipal
levels, the housing institutes and the people affected by
the flooding.

The programs were good examples of a transparent ad-
ministration of funds, as they adopted methods (vouch-
ers) for purchasing materials that did not involve cash
transfers to the families.

The flood-risk program’s housing component promoted
a process for improving the living conditions of urban
informal settlements through building the municipali-
ties” technical capacity. Also, local governments and civ-
il society organizations’ that participated in the housing
component strengthened their management skills.

Adequate houses were built at a reasonable cost. The
program fostered the idea of housing as an evolving
process, in which improvements can be made gradually.

New urban developments in the urban areas were built
for low-income populations on land at very low or no
risk of flooding.
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The self-effort and mutual assistance spirit has led to neigh-
bors’ higher commitment and enthusiasm to build, to com-
plete and to improve the quality of the housing. This is un-
usual for the works the municipality carries out.

Mr. Juan Carlos Benitez, Mayor of Colonia Delicia, Misiones

For beneficiaries

New houses in safe locations with appropriate sanitary
conditions improved the families’ health and saved
them from the loss of assets due to frequent flooding.

Another major achievement was the beneficiaries’ im-
proved self-esteem. They actively participated in the
construction effort, thereby overcoming notions that
they were receiving charity. Moreover, women were in-
volved throughout the process (characterized by trans-
parency and equity), occasionally assuming leadership
positions, on an equal basis with men.

The way in which the community organized for self-
construction triggered a spirit of cooperation, fostered
solidarity, and improved people’s job opportunities. For
low-income families, the new urban developments, with
their network of services, helped integrate them into so-
ciety and formal city life, overcoming their former isola-
tion and ostracism.

Now my daughter runs around and plays everywhere. She
couldn’t do this before. In fact, now when it rains, the chil-
dren are inside running from one place to the other. We don't
have to worry whether we are going to be flooded, or be-
cause of the pests, or that they are coming to take us away
because of the flood. Thank God, we see the water pass us
by, so to speak, on the outside. We are at home!

Lilian Benitez, Puerto Iguazi, Misiones

The implementation of the housing component was an
enriching experience for all those involved, including
beneficiaries, municipalities, provinces, and the central
government. The SUCCE carried out, supervised and
monitored the work, in coordination with the provin-
cial teams and municipalities.

For many of the municipalities, the flood risk program’s
housing component was an opportunity to learn a new

approach to building homes; also, the national govern-
ment contributed with physical and human resources.
The SUPCEs made a key and timely contribution to
various activities.

Most of the lessons learned have to do with involving
the population early on in the planning and execution
of the works. Key factors that made this possible were
coherent administrative and institutional management,
along with the commitment and hard work of the ben-
eficiaries.

Instead of the authorities’ adopting a charity approach,
they made a conscious effort to promote and strengthen
community organization and enable the beneficiaries to
play a proactive role.

In this learning process, special emphasis was placed on
decentralized practices with the active participation of
the population, municipalities, housing institutes, pro-
vincial governments and suppliers of construction ma-
terials.

Another lesson was the importance of fostering equal
opportunities for the low-income families hurt by flood-
ing and avoiding any form of discrimination.

The PPI benefited from lessons learned in the PREI and
El Nifio programs. For example, the PREI had not cov-

Preventive Resettlement of Populations at Risk of Disaster: Experiences from Latin America



ered the costs of bathroom materials, electrical fixtures,
or construction tools, or those of technical and social
assistance. However, in the PPI, these costs were includ-
ed, which guaranteed optimal outcomes.

With respect to problems, delays were experienced in
some cases due to the difficulty of (a) obtaining land
suitable for housing in urban areas, (b) lack of coordi-
nation to build the utilities’ networks, and (c) lack of
municipal or housing institution funds to deliver titles
to the beneficiaries.

Another major obstacle was that the housing compo-
nents depended on foreign loans. Thus, any delay in
obtaining or negotiating the loans translated into a sus-
pension or delay in executing the program; sometimes,
this meant the loss of institutional capacity and experi-
enced human resources.

The housing components were assessed through three
external evaluations: an ex-post review at the rehabilita-
tion program (PREI) stage by The World Bank’s Opera-
tions Evaluation Department, in 2000; a second review,
during the Flood Protection Program (PPI), by the In-
ternational Institute of Environment and Development
— Latin America (Instituto Internacional de Medio Am-
biente y Desarrollo - América Latina, IIED-LA) in 2003;
and an ex-post review by an independent consultant.

These evaluations showed a positive outcome of the
program. In particular, the training component was re-
garded as “very important” For many beneficiaries, this
meant that they could participate at the different stages
of construction and ultimately were in a better position
to find work.

Involving the beneficiaries in the process meant that,
besides the fact that they obtained houses in an area
safe from floods, they would benefit from a psycho-
social boost to their self-esteem. By contributing their
labor, family groups obtained their houses without
feeling they were receiving charity. The involvement
also strengthened neighborhood solidarity and inte-
gration in society, offering a sense of belonging at the
local level.

With respect to the management model, the coordinat-
ed effort among different levels of government (to com-
bine local, provincial and national resources), produced
major synergies that ultimately helped authorities meet
their goals and meet the beneficiaries’ needs.

The housing component strengthened the capacity of
the technical staff at the municipal level to conduct self-
construction programs; it also advanced their under-
standing of urban development techniques. These skills
were later applied to municipal community develop-
ment programs.

Such achievements show the path to build resilient
communities and provide lessons that can be replicated
elsewhere. The experiences of the housing subprograms
can be applied to meet the needs of populations affected
by social, economic and housing emergencies—not just
those suffering from natural disasters. The experience
promotes, in an equitable way, low-income population’s
access to adequate houses and land fit for urban devel-
opment. As such, it helps mitigate poverty, one of the
underlying causes of social vulnerability.

Here we have a demonstration that it can be done, that re-
sults are attained when we join efforts.

Mr. Orfilio Marcon, Mayor of Avellaneda, Santa Fe
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Changes in the Quality of Life
for People in High Risk Areas

A. Country Context

Brazil covers an area of 8,514,877 km? on the eastern
side of South America. Its territory is divided into five
regions: the north, northeast, south, southeast and cen-
tral-west. It includes 26 states that are divided into 5,556
municipalities and one federal district, where Brazil’s
capital is located (Map 4.1).
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Proteccion Civil.

According to the latest census by Brazil's Geography
and Statistics Institute (Instituto Brazileiro de Geografia
e Estatistica, IBGE), the population was 183,987,291 in
2007, almost double the 93 million in 1970; of these, 84
percent were urban, due to strong urbanization trends
in all regions (Figure 4.1).

—— NI ORSL BT ES

Economic growth and development have generated
highly unequal geographical and social conditions in
different ways in the five regions: 86 percent of munici-
palities with the highest social exclusion indices are in
the north and northeast (see the Social Exclusion Atlas
of the Campinas State University and the Catholic Uni-
versity of Sao Paulo, 2006).
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The southeast, central west and south regions have the
highest urbanization rates (with 92 percent, 86 percent
and 82 percent of inhabitants in urban areas, respective-
ly); in the north and northeast, the rates are 73.5 percent
and 71.5 percent.

The three types of phenomena that trigger natural di-
sasters in Brazil are storms— which lead to floods and
mudslides—drought, and earthquakes. These phenom-
ena differ greatly from one region to another, in type,
frequency and intensity.
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The most significant natural disasters and risks are re-
lated to floods and mudslides, which occur in all five
regions with different frequency and intensity. Drought
tends to hit the northeast hardest, although it some-

times occurs with reduced force in other regions (Table
4.1). Of the 490 weather events that triggered disasters
in 2008, 49 percent occurred in the northeast region
and 30 percent in the south and southeast regions.

Table 4.1. Number of Natural Disasters by Type and Region (2008)

Number of disasters by region

Type of natural disaster Central-West Northeast
Storms, floods, mudslides 54 180
Drought 3 53
Earthquakes 1
Tornadoes 4
Total 57 238
Percentage 12 49

Southeast South Total Percentage

44 58 75 411 84

9 4 69 14

4 1

2 6 1

53 65 77 490 100
11 13 16 100

Source: National Secretary of Civil Defense. Disasters Records of Sdo Paulo, press archives, 2008

2.1 Floods

Although disasters caused by floods affect all regions,
they are more frequent and intense in urban areas,
where the price of land and houses forces low-income
populations to settle into risk-prone areas which are es-
pecially threatened during heavy rains.

According to data from the 2002 National Basic Sani-
tation Census, 1,340 municipalities (24 percent of all
those in the country) have risk-prone areas in the cit-
ies. These are mostly in the south and southeast regions,
where 878 of the 1,340 cities with at-risk areas are lo-
cated. (Table 4.2).

Table 4.2. Number of Municipalities with Cities with Risk-prone Areas

North Northeast
Total number of municipalities 449 1,787
Cities with at-risk areas 66 299
Percentage 14.7 16.7

Regions
Southeast South Central-west Brazil
1,666 1,159 446 5,507
543 335 97 1,340
32.6 28.9 21.7 24.3

Source: National Basic Sanitation Census (Encuesta Nacional de Saneamiento Basico, IBGE)

Other factors that raise the risk of floods are related to
the fragile urban drainage infrastructure, inappropriate
disposal of solid waste, and actions that reduce the soil’s
permeability.

For example, although 78.6 percent of municipalities
(4,327) had drainage systems in 2002, 34 percent (1,438
municipalities) had operating defects (bottlenecks)
conducive to flooding (National Basic Sanitation Cen-
sus, 2002; Table 4.3).

The adverse effects of heavy rains and floods are increas-
ingly severe. According to official figures, in 2008 they
led to 130 deaths and US$33.5 million of material losses.
In 2009, they caused 44 deaths, 185,000 people lost their
homes, and economic losses exceeded US$1 billion.

2.2. Drought

Drought occurs in a region known as the Drought Poly-
gon, an area of 950,000 km? in nine states in Brazil’s pov-
erty-stricken northeast, where approximately 30 percent
of families earn less than US$200 a month (Map 4.2).

Preventive Resettlement of Populations at Risk of Disaster: Experiences from Latin America



Number of Municipalities with Inefficient Drainage Systems

Number of municipalities 449 1,787 1,666 1,159 446 5,507 100
Number of municipalities with
urban drainage 222 49 1,227 69 1,468 88 1,094 94 316 71 4,327 79
Number of municipalities with
bottlenecks in the urban drainage 66 29 316 26 596 40 403 37 57 18 1,438 34

Source: IBGE. National Survey of Basin Sanitation, 2002.

Drought Areas in the Northeast Harsh living conditions in periods of drought force people
- — to abandon the northeast and migrate to other regions,
especially the southeast, in search of better conditions.

When they arrive, they cannot afford formal housing.
Thus, they look for cheaper plots far from downtown

/ " Y N neighborhoods which, in many cases, are located on the
}J-;’I . ) h banks of rivers that are vulnerable to flooding.
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Source: Instituto Geografico Militar (IGM) y Direccién Nacional de
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1988. It implements national civil defense policy, which
Historically, droughts occur every 10 years, but maylast ~ aims to:
up to three, four, or, in some cases, even five years, due
to various factors, including: (a) the temperature in the Promote permanent defense against disasters,
region which, at certain times of the year, exceeds 40 de- natural or man-made;
grees centigrade; (b) a harsh stream-flow regime, which
results in minimal and highly infrequent rainfall; (c) the
terrain and topography, characterized by shallow soil,

Prevent or minimize damage, rescue and help the
population affected, and rehabilitate and restore

areas struck by disasters;
which causes rapid evaporation of surface waters; and ) o
(d) anthropogenic action that destroys natural vegeta- Act when disasters are imminent and after they

tion and expands the semi-arid climate. oceur;
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Organize and coordinate SINDEC throughout
Brazil.

This system has an operating structure based on several
bodies with different areas of responsibility at the na-
tional, regional, state, municipal and sectoral levels.

SINDEC’s operations are funded by the Special Fund for
Public Calamities (FUNCAP), the financial instrument
established to deal with emergencies. Under the Federal
Constitution, it can also draw on loans to handle public
calamities.

ANA coordinates interactions between the ministries
of National Integration and the Environment, and over-
sees the warning system when catchment basin levels
rise. It also conducts studies and programs on urban
water management and flood control.

Brazil also has a National Institute for Space Research
(Instituto Nacional de Pesquisas Espaciais, INPE), which,
in 2008, established the Natural Disaster Surveillance
and Warning System (Sistema de Monitoramento e Aler-
ta de Desastres Naturais, SISMADEN), a geo-processing
tool for overseeing, recovering, storing and processing
environmental data. SISMADEN uses a large database
devised by INPE’s Center for Weather Forecasts and
Climate Studies (Centro de Previsio de Tempo e Estudos
Climdticos, CPTEC), with information gathered from
across the country.

The system includes hydrometeorological and other
data needed to analyze and establish early warnings.
SISMADEN allows free use of its services and its data
can be downloaded at no cost on the Internet. It pro-
vides access to up-to-date climate observations and
forecasting data and generates mathematical models for
devising risk maps of the areas selected.

B. The City of Sao Paulo

The case study focuses on the second phase of the Stream
Canalization Program (Programa de Canalizagdo de Va-
les, PROCAV) in Sao Paulo, the largest city in Brazil,
which covers 1,509 km? and has 10.9 million inhabit-
ants, or almost 10 percent of the country’s population.

The population is more diverse than in any other Brazil-
ian city. It mainly consists of descendants of Italian and
Portuguese immigrants, but also has large contingents
of Amerindian and African descent and others from the
major Arab, German, Spanish and Japanese migration
flows. In addition, Sao Paulo receives large numbers
of migrants from other parts of Brazil, particularly the
north and northeast regions. Although no national and
regional statistics are kept on the places of origin and
destination of emigrants from the Drought Polygon,
research by the Population Studies Unit (Niicleo de Es-
tudos Populacionais, NEPO) of the University of Campi-
nas (Universidade Estadual de Campinas, UNICAMP)
indicates that almost 40 percent of the population in at-
risk areas (slums or favelas) of Sao Paulo city are from
the northeast region.

While only 1 percent of Sao Paulo residents (71,840)
in 1970 lived in favelas, many located near rivers and
streams, by 2008, the figure had soared to 13 percent
(1,395,000). See Table 4.4.

Population in Favelas in the City of Sdo Paulo
(1970-2008)

1970 71,840 6,560,547 1
1980 375,023 8,558,841 4
1990 891,673 9,644,122

2000 1,160,597 10,338,196 11
2008 1,395,000 10,886,518 13

Source: Archives of the Secretaria de Habitacdo da Prefeitura Municipal
de Sao Paulo.

The favelas contain practically all those exposed to
flooding, especially in the rainy season. Map 4.3 shows
the location of the city’s at-risk areas.

The Civil Defense System of Sao Paulo reports to the
Municipal Secretariat of Urban Security (Secretaria Mu-
nicipal de Seguranga Urbana), whose activities are gov-
erned by the Ministry of National Integration (Ministé-
rio da Integragdo Nacional) within the SINDEC.
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At-risk Areas in Sdo Paulo
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The municipal civil defense system includes all the or-
gans and entities of direct and indirect municipal public
administration, private entities and the community, and
are guided by the Coordinator General of the Munici-
pal Civil Defense Coordination Office (Coordenadorias
Municipais de Defesa Civil, COMDEC). Each of the 31
subdivisions of the Mayor’s Office (suba