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Abstract: This present study is desired to calculate the concentration in horizontal direction of
flow of pollutant. As any mathematical models of natural systems, a climate model is a
simplification. The degree of accepted simplification determines the complexity of the model
and restricts the applicability of the model to certain questions. Hence, the complexity of a
chosen model sets the limitations to its application. The quality of a climate model is not judged
by the mere number of processes considered, but rather by the quality of how chosen processes
and their couplings are reproduced.
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1. Introduction initial conditions that are within certain
Much progress has been made in the predefined bounds. We employ the software
monitoring, modeling and prediction of package Matlab for the numerical
African desert dust storms. Of particular simulations in this paper. The feasibility and
importance is the development of integrated effectiveness of the proposed method is
dust-storm  monitoring and  modeling demonstrated by computer simulation.

systems on the basis of numerical models, Some wildlife species require large stretches
satellite ~ remote  sensing,  synoptic of land in order to meet all of their needs for
observations and  GIS  (Geographic food, habitat, and other resources. These
InformationSystem) data. This paper has animals are called area sensitive. When the
three main goals: environment is fragmented, the large patches
- To introduce the physical basis and the of habitat no longer exist. It becomes more
mathematical description of the different difficult for the wildlife to get the resources
components of the climate system and the they to survive, possibly becoming threatened
derivation of differential equations which or endangered. While environmental
describe the most important climatic degradation is most commonly associated

processes?

- To introduce in the numerical solutions of
ordinary partial differential equations using
examples from climate modeling;

- To wuse and apply Matlab as a
mathematical-numerical tool. In this work

the predictability of atmospheric flow i )
depends on the current state of the The modeling of the scattering of the
atmosphere. Predictability ~ can  be pollutants in the atmosphere is based on the

determined by integrating an ensemble of resc')luti'on of an equation to the partcial
derivatives that binds the temporal evolution

with the activities of humans, the fact is that
environments are also constantly changing
over time. With or without the impact of
human activities, some ecosystems degrade
over time to the point where they cannot
support the life that is "meant" to live there.
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of the concentration in one point to the
phenomena of diffusion and transportation
in the atmosphere, the concentration of air
pollutants in the atmosphere is directly
linked to air quality. High ground level air
pollution concentration can affect both the
public’s health and the environment. There
are regulations in many countries that
require the applicant to do an air dispersion
modeling in order to obtain an approval
certificate for building a new facility.
Dispersion models can be used to predict the
cumulative effect of existing and planned
facilities. In order to predict Ground Level
Concentration (GLC) from various sources,
atmospheric dispersion models are essential.
In the setting of the modeling of the
scattering of the pollutants in the atmosphere
it remains to try to solve the equation
diffusion-transportation bound to the
concentrations of pollutants only. To solve
this equation various possibilities offer
themselves based: - on an algebraic
approach, and a numeric approach

In a first time we have, as makes usually
for reasons of calculation capacity,
privileged the algebraic method. This
method consists in replacing the equation to
the partial derivatives that conditions the
distribution of the concentrations by an
algebraic equation in which one takes into
account the phenomena physics of diffusion
and transportation through the intermediary
of coefficients bound downwind to the
distance, the stability and to the conditions
of broadcasts to the air atmosphere. The
method Gaussian is based on the hypothesis
of the stationeries. To introduce in the
numerical solutions of ordinary partial
differential equations using examples from
climate modeling; and, to use and apply
Matlab as a mathematical-numerical tool.
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2. APproaches Mathematical

Physica

Atmospheric dispersion modeling refers to
the mathematical description of contaminant
transport in the atmosphere, physical and
chemical processes have to be described by
mathematical terms in the beginning of the
development of a continental air pollution
model [1, 5]. These processes are: horizontal
transport (advection), horizontal diffusion,
chemical transformations in the atmosphere
combined with emissions from different
sources, deposition of pollutants to the
surface, and vertical exchange (containing
both  vertical transport and vertical
diffusion). The dispersion models are used
to estimate or to predict the downwind
concentration of air pollutants or toxins
emitted from sources such as industrial
plants, vehicular traffic or accidental
chemical releases. The partial differential
equation to be solved is the classical
advection dispersion equation extended with
source sink terms to account for the sorption
and degradation processes; the advection-
diffusion equation reduces to

%Jrﬁ.vél:) V.(KVe)+Q-R

The height difference between the virtual
source and the real source is called the
plume height. Due to the transient
conditions in which the particles is liberated
to the atmosphere, and being the dispersion
a three-dimensional phenomena, transient
results of concentration are generated for a
fixed height plane of interest (z).

The elevation phenomenon occurs as a
function of wind velocity. Consider the
numerical solution of the advection -
dispersion equation assuming that D=0. In
this case there is only advection without any
physical dispersion/diffusion
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Where sub index i1 refers to node and sub
index n to time (n+1 unknown value and n
known).

The unknown concentration at time level
n+1 can be solved from

i,n+l

Copa ==V, +v G,
’ Az~ Az T (4)
Otherwise R is a nonlinear function of the

solute concentration C.

Equations (1-3), and (3-4) are solved
numerically using the finite difference
method.

3. Approaches Numerical

The main objective of this work is to
calculate the condition of dispersion and
diffusion of pollutants en atmosphere for
case in south Algeria. We consider again the
climate model given by equation (2.1) but
we examine its time dependence. It is clear
that an analytical solution is only possible
for few cases. For this reason, it has to be
solved using a numerical algorithm. Several
types of analytical solutions exist for the
transport/sorption/degradation problem but
they are limited to some special cases.
However, analytical solutions are very
useful tools to verify the accuracy of the
numerical solution methods and test the
correctness of a computer program. Elliptic
PDE’s are equations with second derivatives
in space and no time derivative [2,3]. The
most important examples are Laplace’s
equation, the formulations assume an
equidistant discretization; adjustments are
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necessary if the grid’s resolution is spatially
dependent, Is the numerical solution (5-11)
consistent with the analytical solution;
Either to solve the hyperbolic system:

ou. ou.
—+ K, (X)) —+ ) m.(x,t)u, = f,(xt
ot 3 )ax Z,: i (60U, (D

(5)
we didn't suppose here the conservation of
the sign of the characteristic ki(x,t) speed

X x

dt (6)
Either ((x, t) a point of grid we write the
equations to the differentials that correspond
to him

So ki (x, t)<O ; one writes, the numerical
solution converges towards the analytical

one.
Therefore we apply a transformation of
variables,
ui(Xat+T)_ui(X9t)+
T
K (%0) ui(x+h,tz—ui(x,t) N )
Zmij(x,t)uj(x,t) = f.(x,1)
J
Ifki (x,t)>0

Using central difference in space, and

forward difference in time we get
Ui (Xat + 7’-) — U (Xot) +
T
(X,t)—u,(x—h,t) N
h
Zmij(x,t)uj(x,t) = f.(x,t)
]

k. (X,1) U

(8)

Ui (x,t) the exact solution of the equations
to the partial derivatives that of the
derivatives first and seconds according to
the formula of Taylor
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ui(x,t+r):ui(x,t)+r%+
r° 0°U (X,t+n7)
————==u(x,t)+ 9
2 e i(X,1) (€))
TM—FTzai(X,t,T)
ot
(0<7<1,|er| < const)
Hence, it has been shown that the

numerical solution converges towards the
analytical solution
for arbitrarily small At

u(x+h,t)= ui(x,t)+%+ h®B.(x,t,h)

(8] < const)

(10)

This is a distinctive feature of the equation
to be solved. Central differences may also
cause general problems in the case, for
example, that periodic solutions with
unluckily chosen time steps should be
calculated.

Algeria map of Kdppen climate classification

M Warm desert climate (BWh)
Cold desert climate (BWk)
Warm semi-arid climate (BSh)
Cold semi-arid climate (BSk)

Warm mediterranean climate (Csa)
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4. Simulation

This  Simulation was conducted in
MATLAB environment and the results are
presented for the case of three sources
configuration, in work of [4-9] we’ve
considered a single source in a constant
wind. To solve the 2-D governing Euler
equations a code was developed in this
work, with the software MATLAB
7.8.version using the Jameson’s scheme
(Jameson, 1981), which is a finite volume
spatial discretization method with artificial
dissipative term. We still need to include:
Multiple sources (still with constant
emission rate), Time-dependent wind
velocity, not aligned with x-axis, multiple
contaminants. Ultimately, solve the inverse
problem.

The Matlab code used to produce Fig. [2-4]
is given below. The Matlab code used to
solve Eq. (3-6) and Eq. (7-10) analytically
and numerically and plot Figs. 3 and 4 is
given below. The chemical reaction
equations were solved simultaneously with
the governing equations of transport reaction
diffusion in horizontal dispersion. We used
the Scharfetter-Gummel and Galerkin
methods in figure (5-6) for comparison.
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pollutans concentration as a Function of Distance particle dispersion according to the wind speed
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Figure.2.The solution of 3D transport in the
space (X) — time (t) diagram, visualized

diffusion the different components in 3D

altitude

Figure. 4. Transport with wind-Decay and
Degradation 2D.

transmittance

0

Figure.3. the transport equation with
degradation and dimensionless space
variable
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Distribution verticale d’une concentration en fonction de la distance
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Fig.5 Profiles for fluid phase concentration
in case of transport
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Figure: 6 concentration and dispersion as a
function of distance-contour lines

The effects of land pollution can be found
everywhere. Pollutants in the land not only
contaminate the land itself, but also have
far-reaching consequences [6, 9]. There are
a number of reasons that ecosystems [fig.5-
6], degrade over time. While it may not
always be the fault of humans, humans still
need to recognize the extent to which they
rely on the resources that the natural world
provides. In this sense, environmental
responsibility and stewardship are very
much a matter of self-preservation, and are
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an integral part of healthy
management practices.

resource

5. Conclusion:

When land pollution is bad enough, it
damages the soil. This means that plants
may fail to grow there, robbing the eco-
system of a food source for animals. Eco-
systems may also be upset by pollution
when the soil fails to sustain native plants,
but can still support other vegetation.
Invasive weeds that choke off the remaining
sources of native vegetation can spring up in
areas that have been weakened by pollution.
This  Simulation was conducted in
MATLAB environment and the results are
presented for the case of three sources
configuration, in work of references [1-4]
we’ve considered a single source in a
constant wind. We still need to include:
Multiple sources (still with constant
emission rate), Time-dependent wind
velocity, not aligned with x-axis, multiple
contaminants. Ultimately, solve the inverse
problem. The suggested numerical solution
method for combined advection,
dispersion/diffusion and Biodegradation
gives very accurate results when compared
to analytical solutions. Many of the long-
lasting effects of land pollution, such as the
leaching of chemicals into the soil cannot be
easily reversed. The best way to deal with
land pollution is to keep it from happening
in the first place. A further important
motivation for the development and
application of climate models remains the
aim to assess future climate change.
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