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Desertificación en el sureste 
de España

¿Como podriamos hacer para que nuestra 
tierra  volviera a ser verde?
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El sureste español puede ser  como el Sahara 
dentro de cien años. 

Principalmente porque el suelo de Europa se 
esta deteriorando,

En Abril de este año la Union Europea ha presentado el primer Atlas del suelo de 
europa. En el se muestra que el 16% del suelo del sur-Este Europeo esta 
deteriorado. En este informe aparece:

“Deterioration of the soil makes the farmlands to be
disqualified for agricultural production and requires a great amount of
cost for improving the deteriorated land. This puts pressure upon CAP,
the Common Agricultural Policy.”
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The cause is due to the changes of agricultural met hods as well as
ways for utilizing the land, and also local and global variations of climate.

The soil of 75% in South Europe contains only extre mely small amount
of organic components . Because of the agricultural methods in which

compost is not utilized, it follows that the soil is loosing organic components
rapidly in these 20 years. 

The main menaces are : 
-erosion, 
-loss of organic components, 
-soil deterioration by the improper use of fertilizer and agricultural chemicals,
-industrial pollution, loss of biological diversity, injury from salt, soil hardening
by agricultural heavy machines, land slides and floods. 

It is then anticipated  that Europe will become a huge desert. 
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Soil in Europe is deterioratingSoil in Europe is deteriorating
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Soil in Europe is deterioratingSoil in Europe is deteriorating
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Announcement of Spanish GovermentAnnouncement of Spanish Goverment

Spanish government gave an important warning that the desert of
North Africa is spreading over the Mediterranean Area and is extending
to the whole Spain (The Guardian,6.18

�

.

There is a danger that 1/3 of the country would bec ome a desert
because of the influence of agriculture, variation of climate in Spain,
and sightseeing. Specialists are saying that the desertification is due
to not only insufficient irrigation as well as immoderate pasturage
but also construction of houses and climate variations. There is a
great possibility that the external soil. In Spain 180,000 villas are
constructed along the coast. The rapid economical growth without
the preservation of nature promotes the menace of desertification.

European people are required to change their life styles and ways of
thinking.
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Importancia de Generar nubesImportancia de Generar nubes

Dry land Green land

The sun The sun

rain Screened
from the sun
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Precipitacion Artificial Precipitacion Artificial 
(Temporary Methods)(Temporary Methods)

Satellite

Dry ice seeding

observational
stations

Major water
supplying dams
for Tokyo area
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Elements of Climate Changes and ControlElements of Climate Changes and Control
Seeding Methods for Cold CloudsSeeding Methods for Cold Clouds
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Coexistence of super 
cooled water drops

An ice crystal grows up 
to become a large snow 
particle and falls down

A snow particle melts 
and form a rain drop

A snow particle

Silver iodide
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Elements of Climate Changes and ControlElements of Climate Changes and Control
Seeding Methods for Warm CloudsSeeding Methods for Warm Clouds
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Moisture particles of 
micron size become 
kernels which seize 
vapor to form larger 

cloud particles

Moisture
particles

Larger cloud 
particles

Larger cloud particles 
seize smaller cloud 
particles

Rain Drops
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Phased improvement of the land in SpainPhased improvement of the land in Spain
--Maneras de obtener agua en lugares de baja precipit acionManeras de obtener agua en lugares de baja precipit acion --

�

One of the ways for sustainable forestation with small precipitation is the 
application of recycling techniques of drained and abundant water from 
houses and factories.

�

Japan has been exploiting and accumulating recycling techniques of 
drained water and the most advanced techniques are based on the 
use of EM enzymes and the method of inverse penetration membrane . 

�

Organic compounds contained in the drainage are decomposed by
bacteria to produce organic fertilizer. The drainage is purified  in 
appropriate levels and the treated water is used for agricultural water . 

(i) Draining systems which discharge drainage directly into the sea cause 
serious sea pollution and the use of inorganic chemical fertilizer on the
farmland will pollute the ocean and deteriorate the farmland for a long time.

(ii) Wastes from residential and industrial areas must be treated biologically
to produce compost; the whole volume becomes 1/10 .
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Treatment plants for drainage in SingaporeTreatment plants for drainage in Singapore

Singapore lacks in water resources and has been 
Importing most of water from the neighboring country
Malaysia and the Singapore government focus their
attention on the stable supply of water as a national project.

The government then noticed the importance of the use of
drainage from residential and industrial areas, and sea water.
In particular, the recycling plant of drainage by means of
membrane techniques can be constructed in a smaller space
than standard treatment plants and in a space next to a city.
Moreover, the total cost of such a plant is comparatively 
inexpensive. 

The total amount of production of water is 22.8 million m3/day,
and are scheduled to operate in 2009 and then in 2010. At the
same time, the installation of inverse of penetration membranes
is made in 2008 and then in 2009.

This plant will be the largest treatment plant planned through  
the NEWater policy by Singapore.

Industrial water
Agricultural water
Indirect drinking water

UV sterilization
Plants of inverse penetration membranes

Biologically
treated water

Malaysia
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Principle of Inverse Penetration MembranePrinciple of Inverse Penetration Membrane

Fresh water Solution of salt

Semi-permeable membrane

Fresh water Solution of salt

pressure

Semi-permeable membrane

pure water drainage to salt 
field
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Phased improvement of the land in SpainPhased improvement of the land in Spain
Forestation and precipitationForestation and precipitation

Land covered with plants Dry land

Vapor

If the land is covered with plants, formation of 
convective flows is completely different from that
on the dry land. 

The sun

May be suitable to 
represent the 
distribution of vaporHot partLower temperature
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Phased improvement of the land in SpainPhased improvement of the land in Spain
Forestation and precipitationForestation and precipitation

Vapor

Land covered with plants will be covered dry land with green

Convective flows of vapor flown from the land covered with plants towards dry land
would  motivate deep convection to form high clouds which can imply precipitation.

Downward convective flows Upward convective flows

hot

convective flows
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Influx of Cloud Systems on 2008.1.1Influx of Cloud Systems on 2008.1.1 --11.1211.12
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Influx of Cloud Systems on 2008.1.1Influx of Cloud Systems on 2008.1.1 --11.1211.12
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Monthly Average Humidity and 
Precipitation
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Numerical Simulation of the Effect of Soil Moisture and
Vegetation Cover on the Developmentof Deep Convection

JOURNAL OF APPLIED METEOROLOGY  1955 p2029-2045
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The impact of soil  moisture and vegetation cover 
on the development of deep cumulus convection 

in the absence of dynamical forcing

A model 
takes 6 
factors 

into 
account

radiation
turbulent
deep convection
boundary layer convective clouds
vegetation
soil temperature and moisture

Vegetation cover Promotion of convection

Largest rainfall amounts

Fully vegetated surfaces Moderating influence,
decreasing the sensitivity of the result to the 

soil moisture content
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Model  descriptionModel  description
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Model  descriptionModel  description
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Surface energy budget equationSurface energy budget equation

Phase transition of water
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Vegetation parameterizationVegetation parameterization
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Sensible heat flux over the foliageSensible heat flux over the foliage
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Water vapor flux from the canopyWater vapor flux from the canopy
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Fraction of potential evapotranspiration from canopyFraction of potential evapotranspiration from canopy
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Stomatal resistanceStomatal resistance
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The soil modelThe soil model

Depending on the qualitative properties of the soil
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Prediction of soil moisturePrediction of soil moisture

convection diffusion consumption of moisture
from the canopy
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Definition of specific humidity of the soil surfaceDefinition of specific humidity of the soil surface

saturation
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Numerical simulations of Numerical simulations of temperaturetemperature

universal time coordinate
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Numerical simulations of Numerical simulations of specific humidityspecific humidity
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Numerical simulationsNumerical simulations
rainfall ( Test )rainfall ( Test )
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Numerical simulationsNumerical simulations
rainfall (Kansas in summer)rainfall (Kansas in summer)

rich 
rainfall

Poor 
rainfall
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Cumulus parameterizationCumulus parameterization

The cumulus parameterization scheme 
used in this paper is the Kain and Fritsh(1990)

rich rainfall


