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Abstract—A trash incineration would pollute the around
environment, and the citizen lived there should get
compensation. In this paper, we design a pollution inspection
model based on the Gaussian Diffusion Model and weather
conditions. With the help of this model, the gas concentration
distribution around the trash incineration is simulated, and
then a quantitative mechanism is proposed to compensate the
citizens lived around the trash incineration. We take a middle-
sized trash incineration in Shenzhen City as an experimental
case to demonstrate the solution of our model and an example
mechanism.
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l. INTRODUCTION

Trash problem is always a world-wide government-
focused problem. Because the government lacks efficient
management and the investigators ignore the future
development, trash incinerations have brought lots of
pollution in many cities [1]. In this situation, it is very
difficult for newly emerged trash incineration technologies to
be popularized [2]. It is more difficult for government to
build trash incineration because no citizen like a trash
incineration built near their home. For the existing trash
incinerations, their manager only focus on the inspection
inside the trash incineration. However, the inspection outside
the incineration which should be based on environment has
not been taken care of enough. Therefore, citizens near the
trash incineration are not satisfied. They want government or
trash incineration manager to publish a convincible
environment inspection system that shows how is the
pollution. They want to be compensated, since their
environment is polluted [3, 4].

In this scenario, this paper designs a dynamic pollution
inspection model based on the Gaussian Diffusion Model.
Then a quantitative mechanism based on environmental

compensation is proposed for citizens near trash
incinerations.
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Il.  POLLUTION INSPECTION MODEL

In order to inspect pollution around the trash incineration,
we need to calculate the gas concentration in the air. In this
section, we use wind direction and speed as input parameters
to design a pollution inspection model based on classic
Gaussian Diffusion Model [5].

Figure 1 shows the coordinate system of Gaussian
Diffusion Model. The original point O is the point or the
projection point where gas leaks out, for example the
chimney of trash incineration. The positive direction of X-
axis is the wind direction. The Y-axis is perpendicular to X-
axis, and the Z-axis is perpendicular to the plain XQY [6].

Figure 1. Coordinate system of Gaussian Diffusion Model

Based on the Normal Distribution, the equation of gas
concentration is

X (X, Y,2) = A(x)e e 1)

Then the equation of variance is



[ xay @
e J: 7°Xdz
' j: Xdz

The equation of gas integration is
Q= I: I: uXdydz €))

Where o, is the standard deviation of gas diffusion in

Y-axis, and o, is the one in z-axis, and the unit is meter. X

indicates the gas concentration, and the unit is kilogram per
cube meter. Q indicates the gas leaking speed, and the unit is
kilogram per second.

Put Equation (1) into Equation (2),

Put Equation(1) and Equation(4) into Equation(3),
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Put Equation(4) and Equation(5) into Equation(1),
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In the practical situation, what we concern is the gas
concentration on the ground. Therefore, let z be 0, and then
we get,
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Figure 2. Grid partition of the givin region
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Figure 3. The environmental condition around the trash incineration

To solve Equation (7), there are four steps.

(1) Grid partition

The first step is to partition the region into a grid. Each
cell of the grid is a output of the model calculation. The

matrix of the grid is the result of pollution, shown in Figure 2.

(2) Parameter calculation

The second step is to calculate the parameters of gas
diffusion based on Gaussian Diffusion Model.

(3) Weather prediction

The third step is to predict the weather condition such as
wind direction and wind speed via weather prediction
government.
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Figure 4.

(4) Pollution calculation
The last step is to calculate the result of pollution by
inputting all of the abovementioned data.

I1l.  MECHANISM BASED ON ENVIRONMENTAL
COMPENSATION

The main idea of the mechanism is to analyze the
compensation region and cost based on the gas concentration
we calculate above. Then a reasonable mechanism is
proposed to compensate the citizen near the trash
incineration.
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The distribution of gas concentration
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Figure 5. The downwind distribution of gas diffusion
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Figure 6. The upwind distribution of gas diffusion

In this paper, we take Shenzhen City as an example to
study the mechanism based on environmental compensation.
Hypothetically there is a middle-sized trash incineration
which processes 1950 tons trash by three incineration
machines. Each incineration machine can process 650 tons
trash per day. And it is 24-hours working. The height of the
chimney is 80 meters.

Firstly, the environmental condition around the trash
incineration is analyzed. Figure 3 shows that the region is a
flatlands. The elevation is normally low. And the settlement
places are all centralized. Because the relief amplitude is not
considerable, the model we designed above is suitable for
pollution calculation of this region.

Secondly, we use MATLAB to solve the pollution
inspection model. The simulation results are shown below.

Figure 4 shows the distribution of gas concentration.
From the simulation result we will find the max pollution
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emerges when the distance to the original point is from 700
meters to 1000 meters. The pollution declines when the
distance to the original point is longer than 1500 meters.
Therefore, the citizen lived in the region where the distance
to the incineration is from 700 meters to 1500 meters should
get compensation.

Next, we take the wind condition into our consideration.
Figure 5 and Figure 6 show the downwind and upwind
distributions of gas diffusion, respectively. It is obvious that
the region in the downwind of the trash incineration has
more pollution than the one in the upwind. Therefore, the
citizen lived downwind should get more compensation than
the one lived upwind.

IV. CONCLUSION

In this paper, we design a model based on Gaussian
Diffusion Model to calculate the gas pollution around the



trash incineration, and then propose a quantitative
mechanism based on the pollution distribution. In the future,
more conditions should be taken into consideration to
improve the model. For example, the gas could be absorbed
by rain, but the river could be polluted.
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