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¿PORQUE EL SUELO? 

El suelo:

Es uno de los recursos mas importante para la seguridad
alimentaria de la poblacion mundial, y ultimamente considerado
como el deposito principal de carbon organico (2/3 del carbonco o e depos to p c pa de ca bo o ga co ( /3 de ca bo
organico de la corteza terrestre, fundamental para monitorear el
cambio climatico, mitigacion y ad/aptacion).

Recurso no renovable que cumple diversos servicios ambientales
clave y garantiza (buen manejo) la seguridad alimentaria. Suelo
pobre = Pobreza = Emision de gases.
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Importancia de la información sobre el suelo

- CAMBIO CLIMÁTICO
Reservorio C- Reservorio C

- Mitigación
- Adaptación

- SEGURIDAD ALIMENTARIA
Reducir la pobreza e incrementar la seguridad- Reducir la pobreza e incrementar la seguridad

- Aumentar la productividad y la sostenibilidad

BIOCOMBUSTIBLES- BIOCOMBUSTIBLES
- PROTECCION Y PRODUCCION 
DE AGUA
BIODIVERSIDAD- BIODIVERSIDAD
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Diversidad del suelo en LAC



Varese 05 Julio 2011 – Reunion Puntos Focales EUROCLIMA 5

Situación actual

- y sin embargo, es un medio complejo y difícil de estudiar. Por ello,
es desconocido fuera del ambito estrictamente científico;

- La degradacion de suelos es un problema actual, ya que los suelos
sufren perdida de fertilidad, erosion, encostramiento, salinizacion,
i d l t i i t t i dincapaces de almacenar agua, contaminacion, etc.........teniendo
influencia directa en la agricultura, estado de pobreza, emision GI,
mal uso de agua y aridificacion, etc;

- Por otro lado, existe una creciente necesidad de contar con datos
de suelo para el apoyo a la toma de decisiones en muchos
campos (cambio climatico seguridad alimentaria etc)campos (cambio climatico, seguridad alimentaria, etc).

- pero en general, existe una debilidad institucional en la region en
cuanto a informacion de suelos: desactualizada, fragmentada,, g ,
escala y resolucion inadecuada.
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Actividades del área temática SUELOSActividades del área temática SUELOS

1. Elaboración del primer Atlas del Suelo de LAC.

2. Fortalecimiento institucional a través de la creación de
una Red Latinoamericana de Científicos del Suelo,una Red Latinoamericana de Científicos del Suelo,
pertenecientes a instituciones dedicadas a la
investigación y/o recogida de datos sobre suelos.
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Objetivos del Atlas

C i i b l i t i d l l- Concienciar sobre la importancia del recurso suelo
Tomadores de decisiones
Comunidad educativa
Sociedad en generalSociedad en general

- Presentar el estado del conocimiento de los suelos 
de LAC y las perspectivas al respecto

- Ofrecer herramientas de apoyo a la toma de 
decisiones

- Cooperación científica- Cooperación científica
- Plataforma para la puesta en marcha de proyectos 

conjuntos.
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Reunión de lanzamiento
Rio de Janeiro, Sept. 2010

- Unos 60 participantes de 19 países de LA, pertenecientes
tanto a organismos de investigación como a institucionestanto a organismos de investigación como a instituciones
responsables de información sobre suelos.

- Organizada junto con el Taller Regional de GlobalSoilMap.net
(mayor alcance y sinergias).
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Reunión de lanzamiento I
Rio de Janeiro, Sept. 2010

- Principales resultados: 
Recoger los puntos de vista y la diversidad de propuestasRecoger los puntos de vista y la diversidad de propuestas 
sobre los contenidos del Atlas. 
Debate sobre las implicaciones políticas.
Elección del Comité EditorialElección del Comité Editorial.
Información sobre el estado de la información y cartografía 
de suelos en la región.
Acuerdo para el establecimiento de una Red Regional deAcuerdo para el establecimiento de una Red Regional de 
Científicos del Suelo.
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Autores y Comité Editorial

- El comité editorial fue elegido en Rio con vistas a buscar- El comité editorial fue elegido en Rio con vistas a buscar
una representación equilibrada de la diversidad
regional. Está compuesto por 8 científicos del suelo
latinoaméricanos, dos expertos europeos con amplia
experiencia en la región y el JRC.

- La lista inicial de autores permanece abierta y ha crecido
hasta conformar una amplia red que abarca 19 países
latinoamericanos, otros europeos y EE UU, así como
instituciones internacionales: FAO, ISRIC, CIAT...
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Producto multilingüe 

Producto adicional: Calendario 2012 (lanzamiento: Durban 2011) 
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Contenidos

- Se trabaja en base a un índice preliminar 
consensuado por el CEconsensuado por el CE

- Riqueza: es un producto realizado en estrecha 
colaboración entre los autores para garantizar p g
una visión regional.

- Dificultad: El estado de la información y los 
datos es muy variable entre países.

- Cartografía: 
La mayoría de los países no tienen cobertura completa en cartografíaLa mayoría de los países no tienen cobertura completa en cartografía 
digital
Base: SOTERLAC v. 2.0 (1: 5 M), se actualizará para aquellos países 
que hagan disponibles sus datos. 
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Cartografía
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Borrador

Sea Ice
A major characteristic of the Arctic Ocean is the 
presence of  sea ice, frozen seawater that floats on the 
surface of the ocean.  The ice forms and melts with the 
polar seasons. In the Arctic, some sea ice can last for 
many years whereas almost all Antarctic sea ice melts 
away and reforms annually. Sea ice in the Arctic 
appears to play a more crucial role in regulating 
climate.

Sea ice affects the exchange of heat, moisture and 
salinity in the polar oceans. Ice insulates the relatively 
warm ocean water from the cold polar atmosphere 
except where cracks in the ice allow the exchange of 
heat and water vapour from the ocean to the 
atmosphere. These cracks may affect local cloud cover 
and initiate precipitation.

The seasonal sea ice cycle affects both biological 
habitats and human activities. Polar bears, seals and 
other mammals hunt, feed, and breed on the ice while 
ships operating in the Arctic must work during periods 
of low ice concentration. 

Mapas geográfico, topográfico, precipitaciones y temperatura medias, usos del suelo y densidad de población, etc.

This map shows the fluctuating extent of sea ice in the Arctic 
Ocean. The white area indicates the average maximum extent over 

the period 2000 – 2004. Sea ice typically reaches its annual 
maximum extent in March and the minimum extent in September. 
Recent measurements from satellite passive microwave data show 
a significant shrinking of the ice in the Arctic, as depicted by the 

limits in 2007 where the summer extent reached a record 
minimum, well below the long-term average. The causes behind 
this dramatic change are complex but global warming is a key 

factor. (NSIDC [3])

Bosques tropicales y subtropicales latifoliados secos 

The above picture shows broken sea ice front of a large 
iceberg.  The average thickness of sea ice in the Arctic Ocean 
is 2 m.  (TS-NSIDC)

By late winter, sea ice in the Arctic covers around 15 
million km2, its thickness and extent governed by 
weather and climate. 

Due to the long nights and frequent cloud cover, radar 
sensors on satellites provide the best means of 
observing the extent and variability of sea ice. Satellite 
data have revealed that, since 1979, the extent of sea ice 
in the Arctic has decreased by about 3.6 % per decade. 
In recent years, satellite data have indicated an even 
more dramatic reduction in regional ice cover. In 
September 2007, sea ice in the Arctic reached a record

minimum of 4.28 million square kilometers, nearly 40 
% below the long-term average.  The Arctic sea ice 
receded so much that the fabled Northwest Passage 
opened completely for the first time in human memory.

Icebergs
Everybody knows the story of what happened when the 
Titanic collided with an iceberg and that 90% of the 
volume of an iceberg is underwater.  However, because 
they are composed of ice originating from glaciers, 
icebergs are not considered sea ice. Most of the icebergs 
in the North Atlantic come from glaciers in Greenland. 

The map, left, and associated figure show the distribution of 
the various permafrost zones in the northern circumpolar 

region.  The continuous zone occupies nearly 50% of the area 
affected by permafrost. The other zones account for 

approximately the same area which demonstrate the gradual 
removal of permafrost in warmer regions. This observation 

shows that despite the ancient origins, the current distribution
of permafrost has a  strong relationship with present day 

climate. (IPA [10]) 

The figure below illustrates the principal concepts 
relating to permafrost intensity and extent.  Depending 
on these characteristics, the permafrost region of the 
northern circumpolar region is commonly divided into 
four broad zones: continuous, discontinuous, sporadic 

The Amazon

Texto libre

Mexico’s largest forests are in the tropical east and 
south. It is estimated that nearly two-thirds of the 
country was covered by forests in the mid-1500s, but 
indiscriminate exploitation has decimated this resource. 
Though conservation is practiced in some of the pine 
forests in the northern Sierra Madre Occidental, logging 
has heavily damaged some areas, and farmers in the 
Gulf Coast region and elsewhere continue to reduce 
rainforests with slash-and-burn methods and expanding 
pastures. The tropical forests of the south and east yield 
a wide variety of valuable products, including 
hardwoods, such as oaks and mahogany, and an 
assortment of fragrant woods, such as cedar and 
rosewood. In addition, the rainforests of Chiapas and 
the southern Yucatán contain sapodilla trees, which are 
the source for chicle, the latex traditionally used to 
make chewing gum (though most commercial varieties 
of gum are now manufactured with synthetic latex)

Introducción

Vegetation occurs in clearly demarcated zones from north to 
south: polar; tundra; forest-tundra; boreal coniferous forest 
(taiga) with subzones of sparse taiga, northern, middle and 
southern taiga; mixed forests (subtaiga), open forests (with 
grassland) and grassland (steppe) zones. In mountainous 
regions, vegetation displays altitudinal zones.  At low 
elevations, pine and spruce forests dominate.  This zone 
grades into the dark coniferous forests consisting of Siberian 
Cedar, firs and spruce up to around 600 m elevation. This 
zone is then replaced by sparse sub-alpine forests, sub-alpine 
or alpine meadows and eventually mountain tundra at 
altitudes of around 1300-1500 m. 

Suelos

The soils originate from a complicated topography with 
strongly dissected landforms and a specific range of parent 
materials containing alkaline minerals, limestone and other 
calcareous rocks. Shallow, weakly-developed soils (Leptosols) 
pre-dominate on rocky slopes and plateau surfaces. The 
‘Taiga ochre sub brown soils’ (in the Russian Metamorphic

This map shows the topography or variations in elevation of the land surface in metres above sea-level.  The 
dark green colour represent areas of low altitude such as plains which are generally flat or gently undulating 
and tend to be composed of loam, fluvial or glacial deposits. The  light-green colour indicate the high plains 
where the landscape begins to show evidence of erosion on steeper slopes.  The yellow colour highlights 
upland regions which in some places give way to mountains (orange-brown – see photograph upper-left, CT).  

The highest elevations in the region (dark blue) are found in Greenland where Gunnbjørn Fjeld, at a height of  
3,700 metres above sea-level, is the highest mountain north of the Arctic circle. Gunnbjørn Fjeld is a rocky 
peak protruding through glacial ice which is referred as a ‘nunatak’, an Inuit word that is applied to similar 
features across the world (see photograph left, CT).  

Many coastal lands in the circumpolar region have very low elevations and in some cases, such as the deltas 
f l i h th L Ob d M k i t tl d Th id i t t

, , p
and isolated. 

The continuous zone occupies the northern most 
latitudes and the coldest climates. Massive permafrost is 
found essentially everywhere and the active layers is 
generally shallow. To the south, permafrost occupies 
more than 50% of the landscape in the discontinuous 
zone but can  be absent from some areas such as south 
facing slopes and river valleys.  The thickness of 
permafrost is less, the active layer is more pronounced 
giving rise to lakes and intrapermafrost water (taliks). 
The zones of sporadic and isolated permafrost contains 
a limited amount of fragmented permafrost (from 10 to 
50 % of the area) that is found on north facing slopes 
and deep, cold depressions. The active layer can be 
several metres thick and taliks are widespread. 

Beyond the extent of the permafrost, the soil is often 
frozen during the winter months. Conversely, the snow 
acts as a thermal blanket that isolates the soil and 
prevents deep freezing.  

Permafrost can also occur in mountainous regions and 
plateaus at lower latitudes and is commonly referred to 
as mountain (or alpine) permafrost and plateau 
permafrost, respectively. In these regions, the 
occurrence of permafrost is strongly controlled of by 
elevation, slope gradient, aspect, vegetation and snow 
cover. 

Podzolization

Sandy fluvio-glacial deposits are common in the 
circumpolar region. In these areas, huge coniferous 
forests populate the landscape and podzolization is the 
predominate pedological process. The continuous 
leaching of the soil, in combination with a slow and 
incomplete decomposition of the plant remains that fall 
on the ground, form a distinct mor layer. Organic acids 

Gleying

When it rains, water percolates through the soil and in 
many cases, this water drains away. However, in some 
places the texture of the soil or the presence of a barrier 
to the drainage prevents water from escaping causing 
pores and cavities to become full of water.  A situation 
known as groundwater.

In some soil types temporary or permanent

The movement of clay particles 

One of the most common soil forming processes is the 
movement of clay particles from one soil horizon to 
another.  This process is known to soil scientists as 
translocation and involves the mechanical transfer 
(illuviation) of clay particles from the top soil by 
percolating water and the re-deposition of the clay 
particles below on the surfaces of soil particles or in 

of gum are now manufactured with synthetic latex). 
Softwoods are found in the Sierra Madre Oriental and 
the Sierra Madre Occidental above 6,000 feet (1,800 
metres). Stands of ponderosa, lodgepole, and other 
pines are especially well developed in the Sierra Madre 
Occidental, especially in the states of Chihuahua and 
Durango.

Mexico’s largest forests are in the tropical east and 
south. It is estimated that nearly two-thirds of the 
country was covered by forests in the mid-1500s, but 
indiscriminate exploitation has decimated this resource. 
Though conservation is practiced in some of the pine 
forests in the northern Sierra Madre Occidental, logging 
has heavily damaged some areas, and farmers in the 
Gulf Coast region and elsewhere continue to reduce 
rainforests with slash-and-burn methods and expanding 
pastures. The tropical forests of the south and east yield 
a wide variety of valuable products, including 
hardwoods, such as oaks and mahogany, and an 
assortment of fragrant woods, such as cedar and 
rosewood. In addition, the rainforests of Chiapas and 
the southern Yucatán contain sapodilla trees, which are 
the source for chicle, the latex traditionally used to 
make chewing gum (though most commercial varieties 
of gum are now manufactured with synthetic latex). 
Softwoods are found in the Sierra Madre Oriental and 
the Sierra Madre Occidental above 6,000 feet (1,800 
metres). Stands of ponderosa, lodgepole, and other 
pines are especially well developed in the Sierra Madre 
Occidental, especially in the states of Chihuahua and 
Durango.

Taiga ochre sub-brown soils (in the Russian Metamorphic 
Division or Cambisols in WRB) occur on steep slopes covered 
by forest while peaty and ‘Humus/high-humus non-gley
Cryozems’ are formed on deeper, fine-textured weathered 
material. 

El uso de suelo

Much of the country is too arid or too mountainous for crops 
or grazing, and it is estimated that no more than one-fifth of 
the land is potentially arable. Moreover, Mexico’s rapidly 
growing population has made the country a net importer of 
grains. In the early 21st century agriculture accounted for a 
small and diminishing part of GDP, but, while the rural 
workforce was significant, it too was shrinking rapidly. Chief 
crops include corn (maize), sugarcane, sorghum, wheat, 
tomatoes, bananas, chilies, green peppers, oranges, lemons 
and limes, mangoes, and other tropical fruits, along with 
beans, barley, avocados, blue agave, and coffee. Traditional 
farming methods still prevail in many regions, especially in 
those with predominantly indigenous populations, such as the 
Southern Highlands. In these areas, intensive subsistence 
agriculture based on corn, beans, and squash—the 
fundamental trinity of Mesoamerican agriculture—is 
practiced on small plots of land, often part of communal 
village holdings. The system is highly labour-intensive and 
has low per capita productivity, which limits the opportunities 
for economic advancement. Normally, between one-tenth and 
one-eighth of the country’s total area is planted to crops 
annually.

Principio de presiones sobre el suelo

The richest soils in the country are the chernozem-like 
volcanic soils found in the Mesa Central Deep easily

México
Central Siberia covers a vast territory of some 3 million 
km2 in the Asian part of Russia. The region extends 
from the Arctic Ocean in the north to the Chinese 
border, some 2,500 kilometres to the south! The climate 
is extra-continental with very low temperatures in 
winter. The average annual temperature ranges from -
13o C (in the Taimir Peninsula on the north coast) to -1o

C to the south.  Precipitation varies from 250 mm in the 
north to 1500 mm on the West Sajan Mountains in the 
south-west. 

México y  Belice 

Texto libre

Mexico’s largest forests are in the tropical east and 
south. It is estimated that nearly two-thirds of the 
country was covered by forests in the mid-1500s, but 
indiscriminate exploitation has decimated this resource. 
Though conservation is practiced in some of the pine 
forests in the northern Sierra Madre Occidental, logging 
has heavily damaged some areas, and farmers in the 
Gulf Coast region and elsewhere continue to reduce 
rainforests with slash-and-burn methods and expandingof large rivers such as the Lena, Ob and Mackenzie, are vast wetlands.  These areas provide important 

natural habitats for numerous birds species that breed during the summer months. To escape the harsh winter, 
the birds migrate to milder, southern regions. These areas are very sensitive to any rise in sea-level due to the 
melting of ice caps in high latitudes. 

This map was derived from the Space Shuttle Radar Topography Mission (SRTM) using a specially modified 
radar system that obtained elevation data on a near-global scale at a resolution of 90 m. (WorldClim [4])

Permafrost is perennially frozen ground which remains 
at, or below, 0oC for at least two consecutive years. In 
the northern circumpolar region, permafrost occupies 
approximately 24% of the exposed land surface (areas 
beneath ice sheets and ice caps are not included in this 
estimate). Permafrost covers about 60% of Russia, 50% 
of Canada, 23% of China and 90% of Alaska. 

Much of the permafrost that can be found today actually 
formed during ice ages when conditions were much 
colder. Therefore, most of the permafrost is relict in 
nature. However, permafrost occurs in present-day 
polar climate where the annual soil temperature is 
below 0oC.

Permafrost is a major feature of the cryosphere, a term 
which collectively describes the portions of the Earth’s 
surface where water exists in solid form (ice). In 
addition to permafrost, the cryosphere includes sea ice, 
lake ice, river ice, snow cover, glaciers, ice caps and ice 
sheets. The cryosphere is an integral part of the global 
climate system with important links to atmospheric and 
oceanic circulation. 

The Andes

from this layer destabilize the iron and aluminium 
oxides in the soil which are then leached by the 
percolating water, leaving behind sand grains with 
whitish colours as the colouring caused by the mineral 
goethite has gone. Below a depth of around 50 cm, an 
illuviated horizon (see section on the movement of clay 
particles) is formed. On the top of this horizon, a dark 
and humus rich B-horizon is formed that, with depth, 
turns into a reddish brown  B-horizon coloured by iron 
oxides. These horizons can be strongly cemented by the 
iron and aluminium oxides and neo-formations and is 
then called ortstein.

Below, a classic podzol profile from Finland formed in a 
coarse-textured, quartz-rich fluvio-glacial deposit.  The 
photograph clearly shows the white bleached horizon, 
followed by a reddish-brown horizon that is rich in iron, 
aluminium and humus. The uppermost dark layer is a peaty, 
organic-rich horizon which releases aggressive fulvic acids 
that drive the podzolisation process. (OS)

In some soil types, temporary or permanent 
groundwater can be found at relatively shallow depths 
(< 2 m). This groundwater mainly accumulates because 
of restrictions on drainage due to a slowly permeable 
subsoil, the location of the soil in depressions in the 
landscape which collect water or in marshy areas near 
to the coast. 

The presence of a shallow groundwater strongly 
decreases the movement of gases in the soil because of 
oxygen and carbon dioxide diffusion in waterlogged 
pores is very slow compared to air filled pores.  If 
organic matter is present in the waterlogged soil horizon 
the metabolic activity of the micro-organisms will 
create an oxygen deficit and a state known as ‘reducing’
develops.  In these conditions, ferric iron is converted to 
the more soluble, and therefore mobile, ferrous iron.  
Since the ferric oxides are responsible for giving 
subsoils their characteristic yellowish-brown or reddish-
brown colours, their disintegration into ferrous oxides 
will give the soil a distinctive greyish or bluish colour.  
However, in some of the larger pores where some 
oxygen may remain, mottles of rust coloured material 
indicate the re-deposition of ferric oxides.

pa t c es be ow o t e su aces o so pa t c es o
soil pores and cavities. 

There are some physical and chemical conditions which 
should be fulfilled before the process starts. The pH of 
the soil should be between 5 and 7 where it is believed 
that the soil structure is so weak that aggregates easily 
break down and release single clay particles to the soil 
water. The percolating water can then transport the clay 
particles downwards if a continuous coarse pore system 
has developed. Such a system will develop if dry 
seasons alternate with wet seasons. In that way the soil 
will shrink during the dry season and develop cracks, 
which will form the parthway for the movement of the 
clay particles during the wet season. The clay will 
accumulate where the cracks end and water movement 
almost ceases or where the water penetrates into the dry 
aggregates and the clay particles are filtered at the ped
surfaces forming clay layers called cutans. The clay 
particles are very small, mainly less than 0.2 
micrometres (< 0.002 mm). 

The profile below illustrates the movement of clay particles 
from the topsoil to the subsoil. The profile does not show any 
clear features of bleaching caused by the destruction of clay 
minerals in topsoil. The uppermost dark-grey zone is a 
ploughed horizon where the soil has been mixed by 
cultivation. Directly underneath is a light-toned layer 
resulting from the removal of brown coloured clay particles. 
This processes is known as illuviation. (HBM)

Mexico’s largest forests are in the tropical east and 
south. It is estimated that nearly two-thirds of the 
country was covered by forests in the mid-1500s, but 
indiscriminate exploitation has decimated this resource. 
Though conservation is practiced in some of the pine 
forests in the northern Sierra Madre Occidental, logging 
has heavily damaged some areas, and farmers in the 
Gulf Coast region and elsewhere continue to reduce 
rainforests with slash-and-burn methods and expanding 
pastures. The tropical forests of the south and east yield 
a wide variety of valuable products, including 
hardwoods, such as oaks and mahogany, and an 
assortment of fragrant woods, such as cedar and 
rosewood.

volcanic soils found in the Mesa Central. Deep, easily 
crumbled, and rich in base minerals, some of those dark soils 
have been farmed continuously for many centuries. However, 
overuse has caused serious sheet erosion and has exposed 
tepetate (a lime hardpan) in many areas. In the arid north, 
gray-brown desert soils occupy the largest expanses. High in 
lime and soluble salts, they can be extremely productive when 
irrigated, but in such cases salinization (salt buildup) can be a 
serious problem, resulting in barren fields.

Charactersitic paisaje del país. Charactersitic paisaje del 
país. Charactersitic paisaje del país. Charactersitic paisaje

del país. Charactersitic paisaje del país. Charactersitic
paisaje del país. 

Suelos
The soils originate from a complicated topography with 
strongly dissected landforms and a specific range of 
parent materials containing alkaline minerals, limestone 
and other calcareous rocks. Shallow, weakly-developed 
soils (Leptosols) pre-dominate on rocky slopes and 
plateau surfaces. The ‘Taiga ochre sub-brown soils’ (in 
the Russian Metamorphic Division or Cambisols in 
WRB) occur on steep slopes covered by forest while 
peaty and ‘Humus/high-humus non-gley Cryozems’ are 
formed on deeper, fine-textured weathered material. 

El uso de suelo
Much of the country is too arid or too mountainous for 
crops or grazing, and it is estimated that no more than 
one-fifth of the land is potentially arable. Moreover, 
Mexico’s rapidly growing population has made the 
country a net importer of grains. In the early 21st 
century agriculture accounted for a small and 
diminishing part of GDP, but, while the rural workforce 
was significant, it too was shrinking rapidly. Chief 
crops include corn (maize), sugarcane, sorghum, wheat, 

Principio de presiones sobre el suelo

The richest soils in the country are the chernozem-like 
volcanic soils found in the Mesa Central. Deep, easily 
crumbled, and rich in base minerals, some of those dark 
soils have been farmed continuously for many 
centuries. However, overuse has caused serious sheet 
erosion and has exposed tepetate (a lime hardpan) in

rainforests with slash-and-burn methods and expanding 
pastures. The tropical forests of the south and east yield 
a wide variety of valuable products, including 
hardwoods, such as oaks and mahogany, and an 
assortment of fragrant woods, such as cedar and 
rosewood. In addition, the rainforests of Chiapas and 
the southern Yucatán contain sapodilla trees, which are 
the source for chicle, the latex traditionally used to 
make chewing gum (though most commercial varieties 
of gum are now manufactured with synthetic latex). 
Softwoods are found in the Sierra Madre Oriental and 
the Sierra Madre Occidental above 6,000 feet (1,800 
metres). Stands of ponderosa, lodgepole, and other 
pines are especially well developed in the Sierra Madre 
Occidental, especially in the states of Chihuahua and 
Durango.

Mexico’s largest forests are in the tropical east and 
south. It is estimated that nearly two-thirds of the 
country was covered by forests in the mid-1500s, but 
indiscriminate exploitation has decimated this resource. 
Though conservation is practiced in some of the pine 
forests in the northern Sierra Madre Occidental, logging 
has heavily damaged some areas, and farmers in the 
Gulf Coast region and elsewhere continue to reduce 
rainforests with slash-and-burn methods and expanding 
pastures. The tropical forests of the south and east yield 
a wide variety of valuable products, including 
hardwoods, such as oaks and mahogany, and an 
assortment of fragrant woods, such as cedar and 
rosewood. In addition, the rainforests of Chiapas and 
the southern Yucatán contain sapodilla trees, which are 
the source for chicle, the latex traditionally used to 

Perfil del suelo charactersitic. Perfil del suelo charactersitic. 
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A key characteristic of the permafrost is the presence of 
ground ice that occurs in a variety of forms (see page 
24). During the summer, the upper part of the 
permafrost thaws to a depth of about 20 to 150 cm and 
refreezes each winter. This melted zone is referred to as 
the active layer as many soil processes can function (i.e. 
act) for a short period in otherwise completely frozen 
ground. 

The photograph above illustrates a well developed surface 
water gley. The photograph shows that in this location the 
ground watertable is relatively deep and does not have a 
dominating effect on soil processes (see text below for 
explanation). (OS)

Clay destruction

As described above, the movement of clay within a 
profile leads to a soil with less clay in the topsoil than

erosion and has exposed tepetate (a lime hardpan) in 
many areas. In the arid north, gray-brown desert soils 
occupy the largest expanses. High in lime and soluble 
salts, they can be extremely productive when irrigated, 

Belice
Central Siberia covers a vast territory of some 3 million 
km2 in the Asian part of Russia. The region extends 
from the Arctic Ocean in the north to the Chinese 
border, some 2,500 kilometres to the south! The climate 
is extra-continental with very low temperatures in 
winter. The average annual temperature ranges from -
13o C (in the Taimir Peninsula on the north coast) to -
1o C to the south.  Precipitation varies from 250 mm in 
the north to 1500 mm on the West Sajan Mountains in 
the south-west. 

Suelos
The soils originate from a complicated topography with 
strongly dissected landforms and a specific range of 
parent materials containing alkaline minerals, limestone 
and other calcareous rocks. Shallow, weakly-developed 
soils (Leptosols) pre-dominate on rocky slopes and 
plateau surfaces. The ‘Taiga ochre sub-brown soils’ (in 
the Russian Metamorphic Division or Cambisols in 
WRB) occur on steep slopes covered by forest while 
peaty and ‘Humus/high-humus non-gley Cryozems’ are 
formed on deeper, fine-textured weathered material. 

El uso de suelo
Much of the country is too arid or too mountainous for 
crops or grazing, and it is estimated that no more than 
one-fifth of the land is potentially arable. Moreover,

make chewing gum (though most commercial varieties 
of gum are now manufactured with synthetic latex). 
Softwoods are found in the Sierra Madre Oriental and

Texto libre

Mexico’s largest forests are in the tropical east and 
south. It is estimated that nearly two-thirds of the 
country was covered by forests in the mid-1500s, but 
indiscriminate exploitation has decimated this resource. 
Though conservation is practiced in some of the pine 
forests in the northern Sierra Madre Occidental, logging 
has heavily damaged some areas, and farmers in the 
Gulf Coast region and elsewhere continue to reduce 
rainforests with slash-and-burn methods and expanding 
pastures. The tropical forests of the south and east yield 
a wide variety of valuable products, including 
hardwoods, such as oaks and mahogany, and an 
assortment of fragrant woods, such as cedar and 
rosewood. In addition, the rainforests of Chiapas and 
the southern Yucatán contain sapodilla trees, which are 
the source for chicle, the latex traditionally used to 
make chewing gum (though most commercial varieties 
of gum are now manufactured with synthetic latex). 
Softwoods are found in the Sierra Madre Oriental and 
the Sierra Madre Occidental above 6,000 feet (1,800 
metres). Stands of ponderosa, lodgepole, and other 
pines are especially well developed in the Sierra Madre 
Occidental, especially in the states of Chihuahua and 
Durango.

Mexico’s largest forests are in the tropical east and
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In soil science, two basic types of gley are widely 
recognised, surface water and groundwater gley. 

Where water is held temporally above a slowly 
permeable or impervious horizon, a surface water gley, 
also known as a pseudogley, is formed (see above 
picture). This type of gley is characterized by the 
presence of grey ped surfaces and root channels while 
the interior of the peds is enriched by ferric iron. 
Pseudogleys can develop in any location in the 
landscape where groundwater will develop in periods 
with precipitation surplus (i.e. high rainfall events that 
exceed evaporation) and disappear in periods when the 
soil dries out. 

This sort of groundwater will typically develop during 
the autumn and winter months and will disappear 
during spring time. With the development of intensive 
farming and the need to improve land for agriculture, 
many soils with pseudogley characteristics have been 
drained artificially and the pseudogley features may be 
regarded as a relict.

profile leads to a soil with less clay in the topsoil than 
below. Similar clay distribution can be found in soil 
where the clay in the topsoil has been destroyed rather 
than removed. This process is believed to be 
particularly common in acid topsoils (pH < 5). 

On the other hand, the destruction of clay particles in 
former clay rich Bt horizons is common. In this case the 
clay on the ped surfaces is redistributed or disintegrated 
leaving behind tongues of silt and sand that cut into the 
former clay enriched horizon. At the end of such a 
process, the Bt horizon can totally disappear. 

The profile from Russia on the right shows a soil where clay 
has been destroyed in the upper horizon. The resulting 

products have been removed by leaching to give rise to a 
bleached horizon. At the surface of the profile, we can see a 

darker organic-rich layer which is common for northern soils. 
In addition, the profile contains several vertical streaks 

(clearly visible in the centre of the picture) that correspond  to 
tongues of bleached material.  This feature has formed 

through the filling of relict frost cracks by bleached topsoil. 
Such characteristics indicate that this site was affected by 

permafrost in the past. (OS)

one fifth of the land is potentially arable. Moreover, 
Mexico’s rapidly growing population has made the 
country a net importer of grains. In the early 21st 
century agriculture accounted for a small and 
diminishing part of GDP, but, while the rural workforce 
was significant, it too was shrinking rapidly. Chief 
crops include corn (maize), sugarcane, sorghum, wheat, 

Principio de presiones sobre el suelo
The richest soils in the country are the chernozem-like 
volcanic soils found in the Mesa Central. Deep, easily 
crumbled, and rich in base minerals, some of those dark 
soils have been farmed continuously for many 
centuries. However, overuse has caused serious sheet 
erosion and has exposed tepetate (a lime hardpan) in 
many areas. In the arid north, gray-brown desert soils 
occupy the largest expanses. High in lime and soluble 
salts, they can be extremely productive when irrigated, 

Mexico s largest forests are in the tropical east and 
south. It is estimated that nearly two-thirds of the 
country was covered by forests in the mid-1500s, but 
indiscriminate exploitation has decimated this resource. 
Though conservation is practiced in some of the pine 
forests in the northern Sierra Madre Occidental, logging 
has heavily damaged some areas, and farmers in the 
Gulf Coast region and elsewhere continue to reduce 
rainforests with slash-and-burn methods and expanding 
pastures. The tropical forests of the south and east yield 
a wide variety of valuable products, including 
hardwoods, such as oaks and mahogany, and an 
assortment of fragrant woods, such as cedar and 
rosewood. In addition, the rainforests of Chiapas and 
the southern Yucatán contain sapodilla trees, which are 
the source for chicle, the latex traditionally used to 
make chewing gum (though most commercial varieties 
of gum are now manufactured with synthetic latex). 
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Actualmente

- Reunión del Comité Editorial en paralelo a esta 
reunión: revisión de contenidos ya recibidosreunión: revisión de contenidos ya recibidos, 
resolución de cuestiones conceptuales, 
preparación del Calendario 2012p p

- Cambio climático: para reforzar la presencia de 
datos actualizados, la coordinación de la 
sección sobre CC ha realizado una encuesta y la 
ha distribuido a 120 expertos en los países de laha distribuido a 120 expertos en los países de la 
región.
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Portal Europeo de Suelos

http://eusoils.jrc.ec.europa.eu/library/maps/LatinAmerica_Atlas/index.html
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Conclusiones

- Es necesaria una mejor información sobre 
l d d d t lsuelos para responder adecuadamente a las 

grandes cuestiones ambientales actuales 
( bi li áti id d li t i(cambio climático, seguridad alimentaria, 
agua, biodiversidad) 

- Los principales objetivos del Atlas del Suelo 
d LAC i i b l i t ide LAC son concienciar sobre la importancia 
del suelo y promover la cooperación científica 

LAC t é t Een LAC y entre ésta y Europa.
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¡GRACIAS POR SU ATENCIÓN!


