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submerged bar's under waves in the Caspian sea costal region coastal region”, The 13"
International Conference on Coast, Ports and Marine Structures (ICOPMAS

2018),Tehran, Iran.
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"Backshore

" Closure depth

* Shore face
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" Winter profile
Y
Bar
" Dally
* Equilibrium profile
* Propagation waves
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Breaker zone
" Erosional-equilibrium cross shore profile
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' Summer profile
" Hydrodynamic conditions
" Topography
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" Geological Boundary Conditions
" sand

" Shingle

* Masselink G. and Black K.P.
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" Longshore currents
" Cross shore currents
" Rip current
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Storm Surge and High Tides Magnify the Risks of Local Sea Level Rise
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Changing Caspian
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Source: Panin, G., N., Transbounciary Diagnostic Analysis. Climate Change and Vuinerabiity Assessment Report for the Caspian Basin, 2007.
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clc;

Clear,;

close all;

%% 1 - Data Loading

Data = xlIsread("VT-L02.xIsx',1,'’A2:F13"); % Normalized DATA

% Data = xlsread("VT-L0.xIsx",2,'A2:F13"); % DATA
X=Data(:,1:end-1);

Y=Data(:,end);

DataNum = size(X,1); % Number of Data-set

InputNum = size(X,2); % Number of Input Variables

OutputNum = size(Y,2); % Number of Output Variables

%% 2 - Problem Definition

% Cost Function

CostFunction=@(Coeff,XX,YY) Cost_Fun (Coeff, XX,YY); % Cost
Function

% nVar = InputNum+1; % Number of Unknown Variables (Linear)
% nVar = InputNum+1; % Number of Unknown Variables (Power)
nVar = InputNum+2; % Number of Unknown Variables (Exponential)
VarSize = [1 nVar]; % Unknown Variables Matrix Size

VarMin = -10; % Unknown Variables Lower Bound

VarMax = 10; % Unknown Variables Upper Bound

%% 3 - TLBO Parameters

MaxIt = 1000; % Maximum Number of Iterations

nPop = 100; % Population Size

%% 4 - Initialization

% Empty Structure for Individuals

empty_individual.Position = [];



empty_individual.Cost = [];
% Initialize Population Array
pop = repmat(empty_individual, nPop, 1);
% Initialize Best Solution
BestSol.Cost = inf;
% Initialize Population Members
for i=1:nPop
pop(i).Position = unifrnd(VarMin, VarMax, VarSize);
pop(i).Cost = CostFunction(pop(i).Position,X,Y);
if pop(i).Cost < BestSol.Cost
BestSol = pop(i);
end
end
% Initialize Best Cost Record
BestCosts = zeros(Maxlt,1);
%% 5 - TLBO Main Loop
for it=1:MaxIt
% Calculate Population Mean
Mean = 0;
for i=1:nPop
Mean = Mean + pop(i).Position;
end
Mean = Mean/nPop;
% Select Teacher
Teacher = pop(1);
for i=2:nPop
if pop(i).Cost < Teacher.Cost
Teacher = pop(i);

AN



end
end
% Teacher Phase
for i=1:nPop
% Create Empty Solution
newsol = empty_individual;
% Teaching Factor
TF = randi([1 2]);
% Teaching (moving towards teacher)
newsol.Position = pop(i).Position ...
+ rand(VarSize).*(Teacher.Position - TF*Mean);
% Clipping
newsol.Position = max(newsol.Position, VarMin);
newsol.Position = min(newsol.Position, VarMax);
% Evaluation
newsol.Cost = CostFunction(newsol.Position, X,Y);
% Comparision
if newsol.Cost<pop(i).Cost
pop(i) = newsol;
if pop(i).Cost < BestSol.Cost
BestSol = pop(i);
end
end
end
% Learner Phase
for i=1:nPop
A = 1:nPop;
A®=1;
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J = A(randi(nPop-1));
Step = pop(i).Position - pop(j).Position;
if pop(j).Cost < pop(i).Cost
Step = -Step;
end
% Create Empty Solution
newsol = empty_individual;
% Teaching (moving towards teacher)
newsol.Position = pop(i).Position + rand(VarSize).*Step;
% Clipping
newsol.Position = max(newsol.Position, VarMin);
newsol.Position = min(newsol.Position, VarMax);
% Evaluation
newsol.Cost = CostFunction(newsol.Position, X,Y);
% Comparision
if newsol.Cost<pop(i).Cost
pop(i) = newsol,
if pop(i).Cost < BestSol.Cost
BestSol = pop(i);
end
end
end
%% 5-1 Calculate Outputs
Ypredict = zeros(size(X,1),1);
for i=1:size(X,1)
% Ypredict(i,1) = BestSol.Position(1)+sum(BestSol.Position(2:end) .*
X(1,:)); % Linear
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% Ypredict(i,1) =
BestSol.Position(1)*(X(i,1)"BestSol.Position(2))*(X(i,2)"BestSol.Position(
3))*(X(i,3)"BestSol.Position(4))*(X(i,4)"BestSol.Position(5))*(X(i,5)"Bes
tSol.Position(6)); % Power

Ypredict(i,1) =
BestSol.Position(1)+exp(BestSol.Position(2)+sum(BestSol.Position(3:end)
*X(i,))); % Exponential

end
Imr = fitim(Y,Ypredict,'linear");
Rsq = Imr.Rsquared.Ordinary;
RMSE = Imr.RMSE;
%% 5-2 Display the Results
% Store Record for Current Iteration
BestCosts(it) = BestSol.Cost;
% Show Iteration Information
disp(['Iteration ' num2str(it) : Best Cost = ' num2str(BestCosts(it)) ',
Rsquared ="' num2str(Rsq) ', RMSE =" num2str(RMSE)]);
end
%% 6 - Results
figure;
%plot(BestCosts, 'LineWidth', 2);
semilogy(BestCosts, 'LineWidth', 2);
xlabel('lteration’);
ylabel('Best Cost");

grid on;
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COST _FUN
function Cost=Cost_Fun(Coeff,X,Y)
Ypredict = zeros(size(X,1),1);
for i=1:size(X,1)
%  Ypredict(i,1) = Coeff(1)+sum(Coeff(2:end) .* X(i,)) ; %Linear
%  Ypredict(i,1) =
Coeff(1)*(X(i,1) Coeff(2))*(X(i,2)Coeff(3))*(X(i,3)*Coeff(4))*(X(i,4)"C
0eff(5))*(X(i,5)"Coeff(6)); % Power
Ypredict(i,1) = Coeff(1)+exp(Coeff(2)+sum(Coeff(3:end) .* X(i,:)));
% Exponential
end
% Imr = fitlm(Y,Ypredict,'linear’);
% % Rsqg = Imr.Rsquared.Ordinary;
% Cost = Imr.RMSE;
%%
Cost = 0;
for i = L:numel(Y)
Cost =Cost + (( Y(i,1) - Ypredict(i,1) )*2);
end

end
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ABSTRACT

cross-shore profiles of sandy beaches have an optimal role in analyzing and designing
port areas, including commercial and fishing ones, because the cross-shore profiles will
determine the sea's behavior in the coastal zone and will indicate the process of depth
changes in this range. The active area usually extends from the coastline to the point
offshore, where the movement of sediment from the effective wave is small. The
equations that have been derived since the 1980s in determining important parameters
related to the design of offshore structures such as docks, coastal walls and sea-bed
pipes that cross the coastal area, as well as to create coastal boundaries and design
coastal recovery projects have always had errors. This creates a higher design risk and

as a result costs a lot.

In this research, the cross-shore profiles of the southern shores of the Caspian Sea have
been investigated according to data measured by the National Center for Caspian Sea
Studies and Research And the type of cross-shore profiles and the number of its bar. In
the following, according to the available data and regression analysis and the TLBO
optimization algorithm, the equations of the geometric variables of the cross-shore
profiles, which have the least error, are presented as equations conforming to the

transverse Caspian profiles.

Based on the results, the behavior of the coastal areas of the Caspian Sea is a stormy
nature with a coastal erosion, which makes it possible to form multiple profiles (three
bars) that are very high And geometric parameters of cross-shore profiles include the
distance from the beginning of the first formation to the coastline and its depth, the
distance of crest of highest bar to the coastline and its depth, the lasting distance of the
last heath to the coastline and its depth, the tallest bar and volume The total bars formed
using regression analysis and TLBO optimization algorithm with the lowest error values

are obtained.

Keywords : Cross-shore Profiles, Erosion profiles, bars, Geometric shape, Caspian sea,
regression, TLBO
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