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Executive summary

Climatic variability and extreme events, primarily those related to precipitation variability, have
been severely affecting the Latin America region over recent years, where severe droughts and
flood episodes occurred in most of countries. Moreover, unexpected extreme climatic events
were reported, as the Venezuelan intense precipitations of 1999 and 2005 that caused 45 000
casualties; the unprecedented and destructive hail storm in Bolivia of 2002 in which 70 people
died 19 were declared missing and there were 130 people wounded, and the extremely rare
hurricane Catarina in the South Atlantic during 2004 that destroyed over 4 000 houses.

During the last part of the 20" century clear climatic trends were observed in the region.
Important increases in precipitation were evidenced in Argentina, Uruguay, Brazil and Bolivia
with impacts on changes in land use, crop yields and flooding. Increases in morbidity and
mortality due to flooding, landslides and storms were also reported. Inversely a declining trend
in precipitation was observed in Ecuador, Chile and some parts of Central America.

The severe retreat of glaciers reported in the TAR has recently been exacerbated especially in
Bolivia, Peru, Colombia and Ecuador. In the next 15 years, 80% of the glaciers of the
intertropical Andes will have disappeared with the consequent impacts on the availability of
water resources for human consumption, agriculture, hydropower, etc.

Increases of the rate of sea level rise were observed in several countries. For example, in
southeastern South America the increase attained 2 mm/year during the last 30 years, and 4
mm/year when considering the last 15 years.

Natural land cover in general continuous to decline at very high rates throughout the Region, in
particular rates of deforestation of tropical forests have increased during the last five years (e.g.
Brazil 50 %). There is evidence that biomass burning aerosols may change regional climates
south of the Amazon.

The emergence of reliable seasonal climate forecasts and the improvement of short range
weather forecasts during the last 10 years contributed to the increase in their use and the
development of early warning systems for risk analysis in several sectors such as agriculture,
human health, water resources, and fisheries increasing the capacity of these sectors for planning
and management. Those systems are being rapidly implemented as a means to reduce
vulnerability to current climate variability. Other important issue evidenced recently in the
region is the participation of stakeholders in the process of decision-making in adaptation
strategies and risk management to cope with climate variability.

Adaptation strategies for the maintenance of biodiversity in natural ecosystems on the face of
massive species extinctions due to climate change, based on conservation policies have been
expanded to include the concept of ecological corridors. Several corridors have been
implemented in several zones of the region.

In regard to future climatic conditions, the projected warming for Latin America ranges from 1
to 4 C for emissions scenario B2 and from 2 to 6 C for the A2. Although current GCMs do not
produce projections of changes in the hydrological cycle at regional scales with confidence, most
model projections indicate rather larger rainfall anomalies for the Tropical portions of Latin
America and much less for extra-tropical South America. In addition, many of the current
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climate change studies indicate that the frequency in the occurrence of extremes will increase in
the future.

1
2
3
4 Under future conditions, there is the likelihood of catastrophic species extinctions in many areas
5 of tropical Latin America, and of the savannization of portions of Amazonia due to synergistic

6 effects of both land use and climate changes.

y

8

9

Between 30 and 90 million people in 2025, and between 100 and180 millions in 2055 will suffer
from the lack of adequate water supplies, depending on the climate scenario considered.

11  Decreases in the transmission of malaria are indicated in many areas where reductions in

12  precipitation are projected, such as in Amazonia and Central America. Changes in the

13  geographical distribution of dengue are also projected: increasing transmission areas in Mexico,
14 Brazil, Peru and Ecuador.

16  With important consequences for the well being of the population by the year 2050, 50% of
17  agricultural lands will be subjected to desertification and salinization processes in many areas of
18  Latin America.

20 A great variability in crop yields is being projected, this could be attributed to the GCM or the
21  incremental scenario, the time slice and the considered SRES scenario, the inclusion or not of
22  CO2 effects, and the site considered. However some behaviour seems to be consistent all over
23  the region like the projected reduction of rice yields after the year 2010, and the increase in

24 soybean yields when CO2 effects are considered. Other important issues related to coffee are the
25  expected reduction in planted area in Brazil, and in production in Mexico.

27  Low economic growth and institutional weaknesses decrease the resilience of the social systems
28  to cope with climate variability and change and complicate the implementation of measures to
29  counteract the environmental deterioration provoked erroneously by human (social and

30  economic) actions. These environmental (and socio-economic) stresses already compromise any
31  sustainable development plan and in combination with climate change will complicate further
32 any attempt to achieve such a plan.

35 13.1 Summary of knowledge assessed in the TAR

37  There is a positive trend in the observed temperature in Latin America. In northwestern South
38  America and Amazonia this trend is clearer and amounts to 0.63 C over the last 100 years.

39  However, the warming trend is not uniform and there are a few areas presenting a cooling one,
40  such as Chile between 35 S to 45 S. Consistent precipitation trends are hardly seen in the region.
41  Over the last 40 years, there is increasing winter precipitation in Mexico, as opposed to

42  decreasing precipitation in northern parts of Nicaragua. In Amazonia, interdecadal variability in
43  the hydrological record (both in rainfall and streamflow) is more significant than any observed
44  trend. Records suggest a positive trend for the past 200 years at higher elevations in

45  northwestern Argentina. A more consistent analysis of climate in the region is impeded due to
46  the scarcity of long historical time series of research-quality climate data.

48  Observational evidence of climate change by proxi in the region, although sparse, gives further
49  evidence of positive temperature trends. Cloud forests are migrating to higher elevations and
50 glacier and ice covers have been decreasing and may soon disappear. The latter may pose a

Deadline for submission of comments: 4 Nov 2005 4 Chapter 13 — Latin America



Do Not Cite — Do Not Quote IPCC WGII Fourth Assessment Report — Draft for Expert Review

danger for local water supply that have to be shared among human consumption, regional
agriculture and hydroelectricity. It is believed that tourism, river navigation, hydropower
generation, biodiversity, remaining forests mainly the Amazon are threatened by a combination
of population increase, land use change and global warming. An increasing number of forest
fires in the tropics is expected due to human disturbances, higher temperatures, a decrease of
precipitation caused by a reduction in evapotranspiration and to the presence of El Nifio as they
are affected by climate change. Tree mortality increases under dry conditions that prevail near
newly formed edges in Amazonian forests.
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10  ENSO is the dominant mode of climate variability in Latin America and the natural phenomena
11  with the largest socio-economic impacts. During the warm phase (El Nifio), winter precipitation
12 increases and summer precipitation decreases in Mexico and in the Pacific coast of Central

13 America. Peru experiences increases in precipitation while western Colombia, northern and

14 eastern Amazonia and Northeast Brazil suffers from decreased precipitation during their rainy
15 season. Southeastern South America experiences precipitation increases as well as the northern
16  Chile. In general, La Nifia effects on precipitation are approximately the opposite of those

17  caused by El Nifio. If the frequency and/or intensity of EIl Nifio or La Nifia were to increase,

18  Latin America would be exposed to these (possibly larger) impacts more often.

20  In Latin America many diseases are weather and climate related either through the outbreaks of
21  vectors that develop in warm and humid environments. Malaria and dengue are very important.
22  Cholera and diarrhea diseases are caused by poor sanitary conditions and the occurrence of

23  drought or flood sometimes related to El Nifio.

25  Climate change could influence the frequency of outbreaks of these diseases by altering the

26  variability associated with the main controlling phenomena i.e. EI Nifio (likely). At the same
27  time climate change could affect human health indirectly through the decrease of food

28  production as most of agricultural models’ simulations carried out for the region seem to imply.

30  Agriculture in Latin America is a very important economic activity representing about the 10%
31  of the GDP of the region and it occupies around the 40% of the economically active population.
32  Subsistence agriculture is of vital importance in the region being the only source of subsistence
33  for many families. Studies in Argentina, Brazil, Chile, Mexico, and Uruguay based on GCMs

34 and crop models project decreased yields for numerous crops (e.g., maize, wheat, barley, grapes)
35  even when the direct effects of CO, fertilization and implementation of moderate adaptation

36  measures at the farm level are considered.

38  Studies carried out to assess the potential impacts of climate change on natural ecosystems

39 indicate that neotropical seasonally dry forest should be considered severely threatened in

40  Mesoamerica. In Mexico, nearly 50% of the deciduous tropical forest would be affected. Global
41  warming could expand southward the area suitable for tropical forests in South America, but
42  current land use make it unlikely that tropical forests will be permitted to occupy these new
43  areas. On the other hand, large portions of the Amazonian forests could be replaced by tropical
44  savannas.

45

46  Sea-level rise will affect mangrove ecosystems damaging the region’'s fisheries. Coastal

47  inundation resulting from sea-level in combination with riverine and flatland flooding would
48  affect water quality and availability, exacerbating socioeconomic and health problems in these
49  areas.

50
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46
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48
49
50

Another environmental stress of great importance in Latin America is due to land use and land
cover changes. The Amazon region exhibits the highest rates of deforestation all over the world.
Most of the deforested area is being converted to pasture and agricultural uses. Deforestation
contributes directly to global warming increasing emissions of GHG. For large scale
deforestation in Tropical South America, there is relatively high confidence that reduced
evapotranspiration and increasing temperatures will lead to less rainfall during the dry season.
Greater severity of droughts reinforced by deforestation effects could lead to erosion of the
remainder of the forest once a substantial portion of the region had been converted to pasture.

From the TAR it is apparent that studies have concentrated on the impacts of climate and climate
variability on the region’s different sectors and activities. Very few studies have considered
options for adaptation to the contemplated environmental risks imposed by climate change.
Adaptive capacity of human systems in Latin America is low, particularly with respect to
extreme climate events, and vulnerability is high as inferred from the studies. Adaptation
measures have the potential to reduce climate-related losses in agriculture and forestry but less
so for biological diversity.

13.2. Current sensitivity/vulnerability

13.2.1 What is distinctive about the Latin America region?

Latin America is highly heterogeneous in terms of climate, ecosystems, human population
distribution and cultural traditions. A large portion of the region is located in the Tropics
showing a climate dominated by convergence zones such as the Intertropical Convergence Zone
(ITCZ), and the South Atlantic Convergence Zone (SACZ). The summer circulation in tropical
and subtropical America is dominated by the North America Moonson System which affects
Mexico and parts of Central America and the South America Monsoon System. These monsoon
climates are closely interconnected with ocean-atmosphere interactions of the tropical and
subtropical oceans. Low Level Jets in South America east of the Andes, and in North America
east of the Rockies, Baja California and over the Intra-Americas Seas transport moisture from
warm oceans to participate in continental rainfall.. Most of the rainfall is organized in the
convergence zones or by topography, leading to strong spatial and temporal rainfall contrasts,
such as the expected subtropical arid regions of Northern Mexico and Patagonia, but also the
driest desert in the world in northern Chile, a tropical semi-arid region of Northeast Brazil next
to humid Amazonia and one of the wettest areas in the world over western Colombia.

Latin America possesses a large variety of ecosystems, ranging from the Amazonian tropical rain
forest, cloud forest, Andean Paramos, rangelands, shrublands, deserts, grasslands, and wetlands
(Gitay et al., 2002); rangelands cover about one-third of the land area and Forest occupy almost
22% of the region. This contains 834 million ha of tropical forest and 130 million ha of other
forests, both temperate and dry, coastal and montane, covering 48% of the total land area (FAO
2001). Seven of the world's 25 biologically richest terrestrial ecoregions are found in the region,
containing between them more than 46 000 vascular plant, 1 597 amphibian, 1 208 reptile, 1 267
bird and 575 mammal species (Mittermeier, Myers and Mittermeier 1999, Myers et al 2000).

Over the last three decades Latin America was subject to climate-related impacts of increased
(Trenberth et al., BAMS,) El Nifio occurrences with two extremely intense episodes (1982-83
and 1997-98), and increased climate extremes (EPA, 2001; Other reference must come from
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WG | chapter on changing frequency of extremes). That contributed greatly to augmented
vulnerability of human systems to natural disasters (floods, droughts, landslides, etc.). The main
drivers of this increased vulnerability, in addition to climate, are demographic pressure, poverty
and rural migration, being the poorest communities among the most vulnerable group to hydro-
meteorological extremes (Geo 2003). Some of these vulnerabilities are their location in the path
of hurricanes, unstable lands (erosion and landslides), precarious settlements, low-lying areas
settlements and flooding from rivers (BID, 2000; Geo 2003).

13.2.2. Weather and Climate stresses

Climatic variability and extreme events, primarily those related to precipitation variability, have
been severely affecting the region over recent years. High temperatures and hot spells are
another common weather-related stressor for agriculture, water resources and human health.
Table 13.1 summarizes main extreme weather and climate events in Latin America and their
impacts over the period 1997-2005.

Table 13.1: Extreme events and their impacts

High precipitations, floods and hurricanes

Venezuela, Feb-May 2005. Floods: 175.000 injuries. Loses of 52MUS$.

Bolivia, 2004: Sever snow storm (12 hours) affected the southern provinces of Potosi with severe
damages upon livestock and tourism installations. (Gonzales, 2005)

Brazil, 2004. Hurrican Catarina

Argentina (Santa Fe), 2003. Floods: 59 lives lost (10 by heart attacks), 25.550 houses affected, 147.000
evacuated, damage in productivity and infrastructure. Economic losses estimated in 1.1 million dollars.
(CEPAL; La Nacidn, 2003)

Argentina (Coérdoba, Santa Fe and Buenos Aires), 2003: Severe wind/rainstorms (tornado like) with
winds exceeding 100km/h: 300 evacuees and 14 deaths; houses destroyed and overturned vehicles. The
visibility was seriously affected, creating transit problems and risks. (Clarin and Paginal2; Nov 13, 2003)
Bolivia, 2003: Heavy rains affected almost the whole territory and generated several emergency
situations. In the locality of Chima in the northern provinces of La Paz landslides almost sheltered the
entire town. In the tropical region of Chapare heavy rains destroyed the Tunari bridge which connects the
city of Cochabamba. (Gonzales, 2005)

Bolivia, Feb 19 2002: Unprecedented and very intense hail storm affected La Paz. Heavy and cold rain
and hail provoked 70 deaths, 19 missing persons and 130 wounded people. Serious economic
consequences in houses, commercial stores, restaurants, and public and private transportation were also
reported. Aparicio (2005)

Costa Rica, 2001- Hurricane Michelle: Damages in roads, bridges, aqueduct and agriculture. Loses of
2.859 Million of Colones (0.05% PI1B). www.mideplan.go.cr

Costa Rica, Dec 2001. High rainfall: Damage in Roads and bridges. Loses of 9,212 Million of colones
(0.17% PBI). (www.mideplan.go.cr)

Argentina, 2001-2002. Frequent heavy precipitation events on the Depressed Pampas with 8 millions ha
flooded and estimated economic losses of about [to be completed]. (EPA Report).

Argentina, 2001. Heavy precipitation in the Northwestern Provinces with alluvial landslides (epicenter in
Palma Sola, Province of Jujuy): 1,300 evacuees, ten people deaths and about 15 million Arg. Pesos loses.
(El Tribuno de Jujuy, Jun 2001; La Nacion, Jun 2001)

Bolivia, 2001. Heavy rains and floods affected the locality of Viacha in the highlands of Bolivia, the
humidity and the low temperatures increased respiratory diseases and the precarious waste system
produced rapidly a difficult infectious situation.50 minutes hail left 70 people died and 100 injured.
(Gonzales, 2005)

Venezuela, 1999. Floods and mudslides: More than 45.000 casualties. Loses 1,900 MUS$. (CEPAL-
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PNUD, 2000)

Mexico, 1997-98. Floods (EI Nifio): economic losses estimated in 2 billion dollars. (Magafia, 2004)
Brazil (Patos Lagoon) Argentina and Uruguay (Rio de la Plata). 1997-98. High rainfall (El Nifio):
Affected freshwater outflow, hydrology, productivity and fish resources of estuarine Systems in SESA.
(Garcia, et al., 2002; Nagy et al., 2002a, 2003)

Low precipitations and droughts

Brazil (south part), 2004-05. Severe drought led to reductions of 65% and 56% in soybean and maize
production respectively in Rio Grande do Sul. www.ibge.gov.br

Argentina (Chaco), 2004. Drought: Damage in agriculture and livestock. Loses of 300 M$ including
120,000 cattle, and 10.000 evacuees. (www). La Nacién 14/12/04

Bolivia. 2002. Lack of rain produced loses in the range of 70 to 90 % of rain-fed crops (principally maiz)
in the middle basin of Rio Grande (Aiquile, Totora, Omereque and Pasorapa), in Cochabamba. Gonzales
(2005)

Centro America, 2001. Drought: Affected directly 600.000 persons; adversely affected 70% of Centro
American population, losses for 189 million US$. (Ramirez, 2003)

Centro America, 2001. Rainfall reduction (anomalies: 20% and 60% of the mean): Major part of grain
crop lost; 1.4 million without enough food supply. Water availability for the following dry season
compromised. Population affected: 23.6 million.(Informe IRI pp 16)

Bolivia. 2000. Drought in Santa Cruz damaged 169.400 hectares of the summer campaign 1999-2000.
Gonzales (2005)

Rio de la Plata, 1999-00 (La Nifia). Low river flow increased primary algal biomass and productivity.
Favoured sea-ward displacement of the estuarine front, reducing the accessibility of coastal fishermen to
fishing areas. (Nagy et al., 2002 a,b, 2003; Severov et al., 2004; Norbis et al., 2004b)

Centro America, 1997-98 - Drought (EI Nifio): Forest fire affected more than 2,5 million of ha, (greatest
losses in Honduras, Guatemala, Mexico and Nicaragua). (Cochrane in press)

Mexico, 1997-98. Drought (El Nifio): 14 445 separate fires. (FAO 2001)

2
3 The dominating mode of seasonal to interannual climate variability in Latin America is

4 associated to ocean-atmosphere interactions in the tropical Pacific (ENSO, tropical cyclones and
5 hurricanes), tropical Atlantic (ITCZ variability), and in the Intra-America Seas (tropical cyclones
6 and hurricanes), but also tropical-extratropical interactions and remotely forced atmospheric

7 perturbations such as intraseasonal oscillations and teleconnections patterns (PNA, PSA, AAM).
8

9  The impact of ENSO phases on precipitation patterns and crops yield variability in Latin
10  American countries has been well demonstrated (IPCC 2000). In the last years, several studies
11  emphasized factors other than ENSO influencing the local climate as well as crop production
12  (Baethgen and Magrin, 2000; Podesta et al., 2002). As an example, in Mexico more than half of
13  the extremes precipitation occurred in non-ENSO years (Cavazos and Rivas, 2004). It was
14 found that subtropical South Atlantic SSTs affect precipitation over SW Amazonia (Ronchail et
15 al., 2004), and precipitation and crops yields over SE South America (Doyle and Barros, 2002;
16  Berri and Bertossa, 2004; Travasso et al., 2003a,b). Recently it has been demonstrated that high
17  rainfall and environment humidity related to El Nifio increases some plant diseases as
18  “Cancrosis” in citrus (Canteros et al., 2004) and “Fusarium” in wheat (Moschini et al., xx). In
19 relation to dairy production, it was evidenced in central Argentina that heat weaves reduce by
20 9.1% milk production in “Holando argentino” dairy cattle, and that animals were not able to
21  completely recover after this event (Valtorta et al., 2004).
22
23 Lowe-lying coasts, in several Latin America countries (i.e. part of Argentina, Belize, Colombia,
24  Costa Rica, Panama, Uruguay, Venezuela) and large cities (Buenos Aires, Rio de Janeiro,
25  Recife, etc.) are among the most vulnerable to extreme hydro-meteorological events, with most

Deadline for submission of comments: 4 Nov 2005 8 Chapter 13 — Latin America




Do Not Cite — Do Not Quote IPCC WGII Fourth Assessment Report — Draft for Expert Review

O©oo~NOoO Ul WN -

of their population, economic activities and vital infrastructure located at or near sea-level,
making them especially vulnerable to sea-level rise. (Cohen et al., 1997; Grasses et al., 2000;
OECD, 2004). Additionally, a sizable proportion of the population of Central America (26%),
about 8.4 millions of people is exposed to hurricane risk (FAO, 2004a).

As far as natural ecosystems are concerned, tropical forests of Latin America, particularly those
of Amazonia, are increasingly susceptible to fire occurrences due to increased El Nifio-related
droughts and to land use change (deforestation, selective logging, forest fragmentation) (Nepstad
et al, 1999; Barbosa and Fearnside, 1999; Fearnside, 2001). Mangroves forests located in low-
lying coastal areas in Latin America are particularly vulnerable to sea level rise, increased mean
temperatures, and hurricane frequency and intensity (Roth, 1997; Schaeffer-Novelli et al., 2002;
Cahoon and Hensel, 2002), especially those of Mexico, Central America and Caribbean
continental regions (Kovacs et al., 2001; Meagan et al., 2004). Moreover, floods accelerate the
changes in mangrove areas and in the mangrove-up and interface. (Conde, 2001; Medina et al.,
2001; Villamizar, 2004). In relation to biodiversity, in the highland Costa Rica site, 20 species of
frogs and toads, including the Golden Toad Bufo periglenes, declined or disappeared abruptly in
1988, with subsequent abrupt declines of survivors in 1994 and 1998. Each of these decline
events occurred during unusually dry periods when typical periods of cloud-borne mist failed to
occur (Pounds et al., 1999). Andean Ecuador was home to the spectacular Jambato Toad
Atelopus ignescens, which abruptly disappeared from 47 sites from where it was known in the
1980s, just after the two driest years recorded during the period 1962 — 1998 (Ron et al., 2003).
Similarly, dry weather is correlated with the disappearance of three species and the decline of six
species of frogs from the genus Eleutherodactylus in Puerto Rico (Burrowes et al., 2004).

Climatic variations, which lead to environmental changes, favor the emergence of endemic
diseases that are sensitive to climate, such as malaria, dengue, cholera, leishmaniasis
(tegumentary leishmaniasis and visceral leishmaniasis) leptospirosis, hantivirus. The
mechanisms of action may be direct, such as the creation of environmental favorable to the
development and dispersion of infectious agents and vectors, or indirect due to human migration
processes caused by drought and floods, promoting the spatial redistribution of endemics and an
increase in social vulnerability of communities (Ministry of Science and Technology, 2004).
During extreme events, greater mortality among children and women could be explained by
socio-cultural factors, because women depended on male members for a decision to leave their
homes (Patz et al., 2000). Malaria continues to pose a serious health risk in the region, where
262 million people (31% of population) live in areas with some potential risk of transmission,
ranging from an estimated 9% in Argentina, to 100% in the Dominican Republic and El
Salvador (PAHO, 2003). Under conditions of low precipitation and high temperature during El
Nifio years outbreaks of vector borne diseases (malaria and dengue) were reported for Colombia.
Under prolonged droughts storage of water increases, increasing the number of mosquito
habitats (Poveda et al., 1999, 2000 and 2001). Also in Venezuela changes in Malaria vector
distribution were observed under periodic droughts (Kovatz et al., 2003). Outbreaks of
hantavirus pulmonary syndrome were reported for Argentina, Bolivia, Chile, Paraguay and
Brazil under prolonged droughts (Pini et al., 1998, Espinoza et al., 1998; William et al., 1997;
Hacon, 2004). In the cities of the semi arid north-eastern Brazil, prolonged droughts during early
1980s and 1990s, provoked rural-urban migration of subsistence farmers, and a re-emergence of
kala-azar (Confalonieri, 2003). On the other hand, flooding engenders malaria epidemics in the
dry northern coastal region of Peru (Gagnon 2002), and outbreaks of spirochetal zoonosis
leptospirosis in Nicaragua and Brazil (Ko et al., 1999). After hurricanes, flooding and
subsequent loss of, and disruption to, lives, property, and community ties may contribute to an
increase in parental stress and depression, and thus contribute to an increase in child
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maltreatment (Keenan et al., 2004). In desert areas of northern Mexico heat waves increase
mortality, especially for elderly and people with health conditions due to the lack of air
conditioning and adequate housing (Meléndez, 2004). In Buenos Aires roughly 10% of summer
deaths may be associated with thermal strain because of the urban heat island effect (de Garin
and Bejaran, 2003). Large high pressure systems often create a temperature inversion, trapping
pollutants in the boundary layer at the Earth’s surface, such as the case of Mexico City and
Santiago de Chile. In Mexico City, ozone has been linked to increased hospital admissions for
lower respiratory infections and asthma in children (Romieu et al., 1996). Concurrent hot
weather and particulate air pollution can have interactive impacts on health.

In global terms, Latin America is recognized as a region with large freshwater resources.
However, the irregular temporal and spatial distribution of these resources affects its availability.
Almost 13.9% of the population (71.5 million people) have no access to safe water supply; 63%
of them (45 million people) live in rural areas (IDB, 2000). Many rural communities rely on
limited freshwater and many others on rainwater from catchments being very vulnerable to
droughts (IDB, 2004). Stress on water availability and quality has been documented where lower
precipitations and/or higher temperatures occur. For example, droughts related to La Nifia years
create severe vulnerability conditions for the water supply and irrigation demands in the Central
Western Argentina provinces and in Central Chile regions between 25°S and 40°S ( Maza et al.,
2001), (CONAMA, Chile,2003). While droughts, related to El Nifio, impacts on the flows of the
Colombia Andean region basins, particularly in the Cauca river basin, are characterized by 30%
reduction in the mean flow, with a maximum of 80% loss in some tributaries (Carvajal et al.,
1999). Further the Magdalena river basin also shows a high vulnerability (55% losses) (IDEAM,
2004). The vulnerability to flooding events is high in almost 70% of Latin America (see Table
1). Hydropower is the main electrical energy source for most countries in Latin America and it
is vulnerable to large-scale and persistence rainfall anomalies due to El Nifio and La Nifia, e.g. in
Colombia, Venezuela (IDEAM, 2004), Peru, Chile, Brazil, Uruguay, Argentina. A combination
of increased energy demand and droughts caused a virtual breakdown of hydroelectricity in
Brazil in 2001 that caused a GDP reduction of 1.5% (Kane, 2002).

13.2.3. Non climatic stresses
13.2.3.1 Demographic pressures effects, Social and economical stresses

The 1990s were a decade of radical change in both macroeconomic and sector policy for many
Latin American countries. Programs of market liberalization, privatization and deregulation were
adopted by most of the continent’s larger economies in order to facilitate their integration into
regional and global markets. These changes led to significant restructuring of agricultural
production. For example in Cordoba (Argentina), small and medium grain and livestock farmers
have faced a gradual loss of control over land resources and the technology necessary for
competitive production. While there have been regional economic gains resulting from these
trends, the impact on family farmers has been largely negative, resulting in the expulsion of 35%
of them from the agricultural activities between 1988 and 2002. In Veracruz (Mexico), after
profound domestic and international changes in the structure of the coffee market, the survival of
smallholder coffee farmers now depends critically on their capacity to diversify and invest
technologically in their production. In both cases, sector reforms combine with changing patterns
of climate variability to increase the sensitivity of smallholder farmers to extreme events and to
reduce their capacity to address their livelihood security (Wehbe et al., 2005).
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Migration to urban areas in the Region exceeds absorption capacity, resulting in broad
unemployment, overcrowding, and the spread of infectious diseases due to lack of adequate
infrastructure and urban planning (UNEP, 2003). Latin America is the most urbanized region in
the developing world (75% of its population). Most urbanized countries are Argentina, Chile,
Uruguay and Venezuela whereas the less urbanized are Guatemala and Honduras (UNCHS,
2001). As a consequence, the Region population faces traditional risks (infectious and
transmissible diseases) and modern risks (chronic and degenerative diseases). Modern risks
result from urbanization and industrialization; poor and rural areas still suffer from “traditional
risks” resulting from malnutrition, lack of drinking water, services and education. For example,
the emerging cases of cities like Buenos Aires and Santa Fe, in Argentina, with poverty rates in
the order of 50% of the urban and peri-urban population and unemployment rates exceeding
15%, are new sources for disease and infection dissemination (Canziani, 2005).

Despite achievements in macroeconomic management, the countries of the Region do not show
significant advances in the reduction of poverty, in closing of the ever-widening gap between
rich and poor, nor in the governments” capacity to offer more basic services. In Countries with
poverty rates over 40%, a significant number of non-poor households are subject to such factors
as overcrowding, the absence of drinking water supply, air conditioning, the urban heat island
effect and lack of sanitation services (CEPAL, 2004).

13.2.3.2. Environmental stresses

Over exploitation of natural resources: The tendency to urbanisation, the large aquaculture
developments, the ecotourism and oil industries expansion, the accidental capture of ecologically
important species, the introduction of exotic species, and the wrong management of water
resources in Latin America, imposes increasing environmental pressures because of the increase
in the use of natural resources (UNEP, 2000; IRDB, 2000; Hoggarth et al., 2001; CIDAS, 2003;
Geo 2003). It is well established that overexploitation is a threat to 34 out of 51 local production
systems of particular importance to artisanal fishing along the coastal waters, in LA (CIDEIBER,
1999) and has caused destruction of habitats such as mangroves, estuaries and salt marshes in
Central America and Mexico (Suman, 1994; Yafez-Arancibia, et al.., 1998; Sullivan and
Bustamante, 1999). Aquifer overexploitation and bad management of the irrigation systems
(water/phreatic layer/soil, drainage and sanitary pits) are originating severe environmental
problems; e.g. salinization of soils and waters in Argentina, (where more than 500.000 ha of the
phreatic aquifer presents high levels of salinity and nitrates (IRDB, 2000)), or severe sanitation
problems to a great number of cities like Mexico City, San José de Costa Rica; Trelew, Rio
Cuarto and Buenos Aires in Argentina. In rural areas, the same problems represent an added
stress for many subsistence economies. (Chilton, 1997) (GEO-LAC 3, 2003).

Land use changes: Agricultural expansion has intensified the use of natural resources and
exacerbated many of the processes of land degradation (FAOSTAT, 2001). In the region almost
three quarters of the dry lands are moderately or severely affected by degradation processes and
droughts (Malheiros, 2004). Approximately 16% of 1,900 Mha of degraded lands all over the
world are located in Latin America (UNEP, 2003). In Brazil 1 Mkm? are facing desertification
processes, including the entire semi arid region where 23 millions people live (Malheiros, 2004).
Deforestation in South American is the dominant transformation that threatens biodiversity
(Fearnside, 2001).

Pollution: Severe problems of pollution of natural resources like natural arsenic contamination
of freshwater affect almost 2 million people in Argentina, 450.000 in Chile, 400.000 in Mexico,
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250.000 in Peru and 20.000 in Bolivia (Pearce, 2003). In the Puyango river basin (Ecuador)
suspended sediment load and metal contamination increase significantly during ENSO events
(Tarras-Waldberg et al., 2003). In the Pilcomayo basin (SE Bolivia, Southwest Paraguay and
Northwest Argentina) ENSO phenomenon influence strongly annual discharges creating siltation
of river bed. Pollution by heavy metals from mining districts in Potosi affect migration and
catching of Sabalo (Prochilodus lineatus), very important for commercial fishing in the region
(Smolders et al., 2002). As a result of the Salado del Norte (Argentina) river flood of 2003,
60.000 tons of solid wastes were disseminated all over the city of Santa Fé; 135 cases of
hepatitis, 116 of leptospirosis and 5000 lung affections were officially recognized (La Nacién,
2003).

Air pollution due to the burning of fossil fuels is a problem-that affects many urban areas of the
region. Transport is-the main contributor (eg. Mexico City, Santiago de Chile) followed by the
production of electricity in thermoelectric plants. It is well known that severe pollution events
are related to weather conditions like-the occurrence of thermal inversions.

13.2.4 Past and current trends
13.2.4.1 Climate trends and variability

During the last part of the 20" century clear climatic trends were observed in the region. Some of
them that were informed in the TAR are currently been confirmed, while others were recently
evidenced. In some cases impact for several sectors were also reported (see Table 2a). Important
increases in precipitation were reported for Argentina, Uruguay, Brazil and Bolivia with impacts
on changes in land use, crop yields and flooding. Increases in morbidity and mortality due to
flooding, landslides and storms were also reported for Bolivia (Ministry of Sustainable
Development and Environment, 2000). Inversely a trend to decline precipitation was observed in
Ecuador and Chile.
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The severe retreat of glaciers reported in the TAR has recently been exacerbated especially in
Bolivia, Peru, Colombia and Ecuador (see Table 13.2b). During last years glaciers smaller than
1 km? have lost between 0.8m and more than 1.0m of water per year. In the next 15 years, 80%
of the glaciers of the intertropical Andes will have disappeared (Geology news, 2001, Mendoza
and Francou, 2004). A probable extinction of these glaciers in the near future could seriously
affect the hydrological regime and the water resources of the river basins.

13.2.4.2. Environmental trends

Over the last three decades Latin America was subject to an agricultural intensification -
10 increases in arable land, irrigated areas and the use of pesticides and fertilizers (see Table3)
11 (WRI, 2001; GEO 2003).

O©CoOoO~~NO O WN PR

13  Deforestation: Total forest area in Latin America was reduced by around 46.6 Mha between
14 1990 and 2000 (GEOS3, 2003); corresponding 9.7 Mha to Meso-America and 37.1 Mha to

15  South America (Table 13.3). The expansion of the agricultural frontier, mechanized

16  agriculture, livestock expansion, financing of big scale projects like construction of dumps for
17  energy generation, construction of roads and increased links to commercial markets have been
18  one of the main causes of deforestation (FAO, 2001; Laurance et al., 2001; FAO, 2005).

19  Expanding livestock production is one of the main drivers of the destruction of tropical rain

20  forests in Latin America. FAO (2005) estimates that forest cover in Central America will be
21  reduced by 1.2 Mha until 2010, in South America the forest area will decrease by 18 Mha, from
22  them 62% in South America and 69% in Central America will be used for pasture.

23  Deforestation had been rapidly progressing in Brazilian Amazonia, from 1.8 Mha in 2000, 2.3
24  Mhain 2002, to 2.6 Mha in 2004 (INPE and MMA, 2005). Over 60 Mha have been deforested
25  todate in Brazilian Amazonia alone and roads are the main vector of deforestation in

26 Amazonia (Alves, 2002), but not the only one any longer (Laurence et al., 2005; Camara et al.,
27  2005).

29  Biodiversity: Changes in land use led to biodiversity fragmentation and habitat loss. The

30 analysis of Myers et al., 2000 found that in the Latino American area are located 7 of the most
31 25 critical places with highest endemic species concentrations and these areas are suffering

32  their habitat loss. Climate Change will increase the actual extinction rate, which is documented
33 inthe Red List of Endangered Species (UICN 2000), e.g. amphibian populations and changes
34 on reproductive characteristics of some birds (UICN, 2001). The majority of the endangered
35  ecoregions are located in the north and middle of the Andes, in Central America, in South

36  American steppes and other cloudy forests, in the Cerrado and other dry forests located in the
37  South of the Amazon Basin (GEO 3; Dinerstein et al., 1995).

38
39  Coral Reefs: The Panama and Belize Caribbean case’s studies and inter-ocean contrasts help to
40 illustrate both the consistencies and the variations in coral reef responses to complex

41  environmental changes (Gardner et al., 2003, Buddemeier et al., 2004). Cores taken from the
42  Belizean barrier reef show that A. cervicornis dominated this coral reef community

43  continuously for at least 3,000 years, but was killed by white band disease (WBD) and replaced
44 by another species after 1986 (Aronson et al., 2002). Dust transported from Africa to America
45  (Shinn et al., 2000), and land-derived flood plumes from major storms transport materials from
46  the Central American mainland to reefs that are normally considered remote from such

47  influences likely are sources of pathogens, nutrients, and contaminants. Also, human

48 involvement is very likely evidence in the spread of the pathogen that killed Caribbean

49  Diadema; the disease began in Panama, suggesting a possible link to shipping through the

50 Panama Canal (Andréfouét et al., 2002).

Deadline for submission of comments: 4 Nov 2005 16 Chapter 13 — Latin America



BOLIBWY uneT — €1 481deyd

LT

G00Z AON ¥ :SIUSLULLOD JO UOISSILLQNS 10) auljpeaq

s15a10} Jo asuadxa ay) Je pue|sselb pue pue| s|ge.e Ul seaidu] =

(g 2200z ‘T00Z ‘W4I) (eunuabiy pue 02IX9IN ‘[1Zelg Ul %T/)

1eak J1ad o+ 0002 01 06T $19711348} JO 3N
(0002 ‘uoneaiuNWWO) [euoileN) Spue| [ednynatibe ul asealoul Jo a1ey UA/% /. G+ 0002-066T Jopeno3
(T00Z ‘1V1SOV4) ;x(%E'TZ) BUN €9+ 666T-2.6T CRITEVVAGEETY,
+(%T'GE) BUIN Z'0E+ 666T-2.6T 20LIBWY YINOS
(#00Z "'[e 18 eUNdY) xBYIN T O3 BY 0G8 WOI €002-€./6T (013353 [ap "00S) eUnUAbIY
asn pue ui sebuey)d
(¥00z “"1e 10 eN8jod) ey 000"00S O3 0197 Jeau Wold €002-G/6T (018153 [ap "0DS) eunUabIY
(TO0Z * OW4) Jeak/eyIN 8TZ'0 -81el UONEISBI0BP %ir'0 0002-066T [aNZAUAA
J1eak/eyiN 69Z°0 :81ed UOIeIS3I04ap Y0 0002-066T niad
TesA/eyiN €2T°0 -81el UOINRISBI0LBP %G 0 0002-066T Aenfered
1eakfeyN LET'0 81l UOIRIS3I04ap %Z'T 0002-066T Jopend3
J1eak/eyN 6T°Q -81eJ UONEISBIOL8P %t 0 0002-066T eIquo]0D
J1eak/eyi TOT'0 :81ed UOIeIS3I04ap %%E 0 0002-066T elAljog
1eak/eyN S'Z -81ed UoNeISalolsp %t 0 0002-066T l1zeig
J1eak/eyiN G8Z'0 :e1el UOITeISaI04ap %8°0 0002-066T eunusfiy
J1eak/eyiN £9°0 -81eJ UONEISaI0I8p %T T 0002-066T 02IX8N
(T00Z OVd) Jeakfeyn /'€ 0002-066T BOLIBWY LINOS €101
(T00Z OV4) J1eakfeyN +°€ 0002-066T ed1IaWY YInos [eardos |
(T00Z OV4) JBaARYIN €70 0002-066T ©ILIBWY/ UINOS [ed1d0J) UON
(T00Z Ov4) JedheyiNl 26°0 0002-066T 2ILIBWY [BAUBD
(T00Z OV4) 818l U0IIEISBI048P %TS0 JedA/RYIN ¢t 000Z-066T uo1bay eolaWY uneT
uoljelsa.a0jad
aduala)ay / abuey)d poliad

SpuaJ] [eIUBWUOIIAUT €'ET a|qel

(42)

MBINSY 14adx3 10) Yead — 110day JUsWISSasSY Yrinod [19M DIdI

910nQ 10N 0Q - 81D 10N 0Q



Do Not Cite — Do Not Quote IPCC WGII Fourth Assessment Report — Draft for Expert Review

©CoOoO~NOOOTD WNPE

13.2.4.3. Trends in socioeconomics factors

From 1950 to the end of the 1970’s Latin America benefited from a GDP growth of an average
of 5% annual. This remarkable growth rate permitted the development of national industries,
urbanization, and the creation of national education and public health services. The strategy for
economic development was based on the import substitution model which consisted on
imposing barriers to imports and developing the national industry to produce what was needed.
Nevertheless, this model produced a weak industry not able to compete in international markets
and had terrible consequences for other sectors (agriculture in particular) which funded the
industrial development.

In the 1980’s the region face