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El sureste espanol puede ser como el Sahara
dentro de cien anos.

Principalmente porgque el suelo de Europa se
esta deteriorando,

En Abril de este afio 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.”



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.



Soil in Europe is deteriorating
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Soil in Europe Is deteriorating




Announcement 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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Elements of Climate Changes and Control
Seeding Methods for Cold Clouds

Air temperature is cooled down

by dry ice or liquid carbon dioxide
and vapor forms ice crystals.
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Elements of Climate Changes and Control
Seeding Methods for Warm Clouds
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Phased improvement of the land in Spain
-Maneras 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.

(i) 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 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.
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Principle of Inverse Penetration Membrane
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Phased improvement of the land in Spain
Forestation and precipitation

The sun

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

May be suitable to
represent the
distribution of vapor

Land covered with plants Dry land
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Phased improvement of the land in Spain
Forestation and precipitation

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.

Vapor

Land covered with plants  will be covered dry land with green
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Numerical Simulation of the Effect of Soil Moisture and
Vegetation Cover on theDevelopmentof Deep Convection
CRAIG A. CLARK AND RAYMOND W. ARRITT
Department of Agronomy, Towa State University, Ames, lowa
(Manuscript recetved 2 August 1994, in final form 11 January 1995)

ABSTRACT

A one-dimensional (column) version of a primitive equations model has been used to study the impact of
soil moisture and vegetation cover on the development of deep cumulus convection in the absence of dynamical
forcing. The model includes parameterizations of radiation, turbulent exchange, deep convection, shallow
boundary layer convective clouds, vegetation, and soil temperature and moisture. Multiple one-dimensional
experiments were performed using the average July sounding for Topeka, Kansas, as the initial condition. A
range of volumetric soil moisture from one-half of the wilting point to saturation and vegetation cover ranging
from bare soil to full cover were considered.

Vegetation cover was found to promote convection, both by extraction of soil moisture and by shading the
soil so that conduction of heat into the soil was reduced (thereby increasing the available energy). The larger
values of initial soil moisture were found to delay the onset of precipitation and to increase the precipitation
amount. The greatest rainfall amounts were generally predicted to occur for moist, fully vegetated surfaces.
Vegetation cover also had a pronounced moderating influence, decreasing the sensitivity of the results to the
soil motisture content. The general nature of the results prevailed for modest variations in the initial summertime
atmospheric profile and changes in the details of the surface parameterization. The inclusion of shading by
shallow cumulus clouds tended to reduce the convection for moist, bare (or partly bare) soil. The nonlinearity
of the interaction between the land surface and convective precipitation implies that the effects of subgnd
landscape heterogenetty in climate models cannot accurately be represented by linear averages of the contributions
from the different surface types.
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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
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6 potential temperature
K, exchange coefficient for momentum
K, exchange coeflicient for heat and moisture

QOr heating tendency due to radiative flux
divergence
C, convective heating tendency
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Surface energy budget equation

R,=H+LE+G+S. (8)

R, net radiation

H sensible heat flux (total from bare soil, canopy,
and shielded soil)

L latent heat of vaporization (2.501 X 10%J kg™*
at 0°C) Phase transition of water

E  water vapor flux (total from bare soil, canopy,
and shielded soil)

G  soil heat flux
S residual heat storage
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Vegetation parameterization

oT,
H’Ime /

— =R, — Hr— LE,.
f o f) ’ (9)

m, mass of foilage per unit area of vegetated
ground (1 kg m™?)

C,,s specific heat content of foliage (4187 J kg~' K™)
T, temperature of the foilage

L latent heat of vaporization (2.501 X 10® J kg™!
at 0°C)

E; water vapor flux from the canopy
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Sensible heat flux over the foliage
Hf= —1.1 LAIpCpuafo( Taf'"" .Tf) (10)

H; sensible heat flux from the canopy
LAI leaf area index for vegetated surfaces (7)
p density of air
C, specific heat at constant pressure for dry air
(1004 J kg™' K™
u,r wind speed within a canopy
¢, nondimensional transfer coefficient for foliage
T, temperature of the air inside the canopy

T, temperature of the foilage
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Water vapor flux from the canopy

Ef = _LAIpSmacfuaf{ Aar — QSat( Tf)] . ( 11 )

E, water vapor flux from the canopy

LAI leaf area index for vegetated surfaces (7)

p density of air

Sma moisture availability

¢, nondimensional transfer coefficient for foliage
u,, wind speed within a canopy

q.s specific humidity of the air within the canopy
g. Saturation specific humidity

T, temperature of the foilage
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Fraction of potential evapotranspiration from canopy

B B r B &2/3
- (’”s+ra)[l (W,) ] (12

moisture availability

stomatal resistance

atmospheric resistance to heat transfer
actual liquid water depth per unit leaf area

maximum interception storage as a depth per
unit leaf area (0.1 cm)
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Stomatal resistance

stmax Evi
re=r ’ +(” “)]. (13)

¥ 0a3st,max + st Nre

r.  stomatal resistance

r.  resistance constant determined by plant type (2
—1
scm )

R, solar radiation

nwin Volumetric soil moisture at the wilting point
(0.155 for loam)

n, minimum volumetric soil moisture in the root
zone
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The soill model

Cs

0T, 0 (AaTs)' (14)

o  dz\ 9z
C, volumetric heat content of the soil

T, temperature of the soil

A soil thermal conductivity
Depending on the qualitative properties of the soll
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Prediction of soil moisture

an 8 o\ E5 Dor
M_2 (g +p, ) - 5
ot 62( " "6;) pw 2(D,0r) (1)

convection diffusion consumption of moisture
from the canopy
7  volumetric soll moisture

K, soil hydraulic conductivity

D, soil thermal diffusivity

E; water vapor flux from the canopy
o, density of water (1 g cm™°)

6, root mass within a discrete layer of soil
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Definition of specific humidity of the soll surface

dsic = ( i )QSat(Tg)- (16)

nf ¢ Nr saturation

g specific humidity of the soil surface

n  volumetric soll moisture

ne- volumetric soil moisture at field capacity (0.338
for loam)
n, residual sotl moisture at hmiting dryness (0.01)

T, temperature at the soil surface
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temperature

universal time coordinate

FIG. 3. Model prediction of 1800 UTC near-surface air temperature
(°C) as a function of volumetric soil moisture content and vegetation
cover for the simulations initialized with the sounding in Fig. 2.
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FI1G. 4. Model prediction of 1800 UTC near-surface air specific
humidity (g kg™') as a function of volumetric soil moisture content
and vegetation cover for the simulations initialized with the sounding

in Fig. 2.
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rainfall ( Test)
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FI1G. 5. Model prediction of grid-average convective rainfall (cm)
as a function of volumetric soil moisture content and vegetation
cover for the simulations initialized with the sounding in Fig. 2.
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Numerical simulations
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F1G. 10. Model prediction of grid-average convective rainfall (cm)
as a function of volumetric soil moisture content and vegetation
cover for the simulations initialized with the Topeka, Kansas, July
average sounding,
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Cumulus parameterization

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

rich rainfall
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