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C = zeros(Nx, Ny);

% 2L Gy parass i

C_new=C;

% (Cowsymly yoshS Y) & )las alass jo Sloj (g 03
monitor_x = 2000;

monitor_y = 2500;

i_mon = round(monitor_x/ dx) + 1;

j_mon = round(monitor_y / dy) + 1;

concentration_time = zeros(Nt, 1);

%% (g jlods adl>
forn = 1:Nt
% g HLizsl Jlos!

C(i_source, j_source) = C(i_source, j_source) + SO * dt;

% (g ro) Sgaome Jolis o,
fori=2:Nx-1
forj = 2:Ny-1
% (555 0 Jo) (gelilis]
adv_x = u* (C(i+1,j) - C(i-1,j)) / (2*dx);
% (35 0 Joli) SuSTy
diff_x = Dx * (C(i+1,j) - 2*C(i,j) + C(i-1,))) / (dx"2);
diff_y = Dy * (C(i,j+1) - 2*C(i,j) + C(i,j-1)) / (dy"2);
% a5
decay = lambda * C(i,j);
% Sloj Slo s,
C_new(i,j) = C(i,j) + dt * (diff_x + diff_y - adv_x - decay);
end

end

% clalé e ple (Sl ie,0

C =C_new,;

% (Goases ko Gb3S) (550 Ll Jlos

Yoyl ¥ 0,90 NP+ Jlo | Comnj bnzmo g Caodlw ( sl 5 sidg

S )l oo US) Cuw g
(PM2.5 ghao &1 3 TS 9

clear; clc; close all;

%% L el

Lx = 5000; % (o) el Jobo
Ly = 5000; % (o) dols oo
Nx = 100; % o asiols blas slass X
Ny = 100; % yo 4l bl slass y

dx=1Lx/(Nx-1); % ,o olasd 8%
dy=Ly/(Ny-1); % ,» olasd By
dt = 60; % (asb) Sboj pl8

T =6 *3600; % (celo £) ilwanss IS ol

Nt =round(T /dt); % Slo; sbopls slaws

% (Sajeb sl el ly

u=3; % Cgz y0 ol ey X (4l )
Dx = 50; % SaSTy oo X (a8l 5 20 yi0)
Dy = 50; % SaSly ¥ (46 2 my0 )
lambda = 1e-5; % (M7 asl) cu 5 £

S0 = 1000; % (4l o ol 59 o) Ll &3

% (sxio (iS090) anin S

x_source =1000; % ,w

y_source = 2500; % y

i_source = round(x_source / dx) + 1;

j_source = round(y_source / dy) + 1;

% asl clile
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% Sodo sl b )|
beta = 0.0008; % RR S jie » 55,50 8 5

RR = exp(beta * delta_C);
excess_risk_percent = (RR - 1) * 100;

fprintf(' 1. X5lwo PM2.5 Y7, 1 JsSus ddlaio jof 5 0,579,500
=5 e\, avg_concentration_res);

fprintf(Y /. : Blol clalef CaSoyin 5 0,55 ,50a\, delta_C);

fprintf('Y.7. : o s 4i01531f%0%\0', excess_risk_percent);

%% o)llas abads )3 (Sloj (5w o)

figure(2);

plot((1:Nt)*dt/3600, concentration_time, 'b-', ‘LineWidth', 2);
xlabel(' (cielw) oloy);

ylabel('clale PM2.5 (\mu g/m”3)");

title( cdalé PM2.5 oo by yioglS Y 50);

grid on;

%% clale Sl ands jisles

figure(3);
imagesc((0:Nx-1)*dx/1000, (0:Ny-1)*dy/1000, C");

colorbar;

title(cdale olos x99 PM2.5Y);

Xlabel( ( a5k ) 3,5);

ylabel('(aslS) Jlot);
hold on;

plot(x_source/1000, y_source/1000, 'r*', 'MarkerSize', 10);

CL)=CR) % e
C(NXx,)) = C(NX-1,2); % <ol
C(1)=C(2); % b

C(:,Ny) = C(:,Ny-1); % YL

% o, alats ool

concentration_time(n) = C(i_mon, j_mon);

% asBo Ve ;o g
if mod(n, 30) ==0
figure(1); clf;
contourf((0:Nx-1)*dx/1000, (0:Ny-1)*dy/1000, C', 20);

colorbar;

title(sprintf('=lale PM2.5 V.7 = Lo jof el n*dt/3600));
xlabel('(osks) (8,5 célus);

Ylabel((oskss) (ot L),
hold on;

plot(x_source/1000, y_source/1000, 'r*', 'MarkerSize', 10,
'LineWidth', 2);

text(x_source/1000 + 0.2, y_source/1000, ' =.=s', ‘Color’, 'r');
caxis([0, 200]); % S5, wlbde 30,5 Sguze

drawnow;
end

end

%% Fadls Jla> b)) g 3lwaned 5l A3l n

% yieghS Y - 1,0) SeSuws dilaie jo cdalé iSlas 2l sl
res_zone_start = round(1500 / dx) + 1;
res_zone_end = round(3000 / dx) + 1;

avg_concentration_res = mean(C(res_zone_start:res_zone_end, :),
‘all’);

% 4yl cLalé PM2.5 (4,055 WHO)

baseline = 10; % cuSs 2o 3 0,5 9,500

delta_C = avg_concentration_res - baseline;
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Air pollution remains a critical global challenge that affects public health,
environmental safety, and urban sustainability. This study presents a
computational framework simulated in MATLAB to model the dispersion
of pollutants from industrial emission sources and assess their potential
impacts on health and the environment. In this paper, the spatiotemporal
distribution of particulate matter (PM,.s) under different atmospheric
conditions and emission rates is simulated using a two-dimensional
adiabatic-dispersion equation. The model includes wind speed,
atmospheric stability, and topographic features to predict the
concentration of pollutants in a hypothetical urban-industrial area. The
simulation results show that at low wind speeds and stable atmospheric
conditions, PM,.5 levels exceed the WHO limit at 1.5 km downstream of
the source. Health risk assessment based on exposure duration and
concentration indicates a higher risk of respiratory diseases in nearby
residential areas. These findings highlight the importance of integrating
simulation tools into urban planning and environmental regulation. The
MATLAB-based simulation results provide a scalable and low-cost method
for evaluating pollution control strategies and supporting public health
interventions.
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