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Abstract

This research was done in order to reduce the vulnerability of urban areas against crises and increase their flexibility.
The main problems of conventional methods of urban crisis management, such as the use of geographic information
systems, are not paying attention to the mutual relationships between functions in the land complex.The research
method is based on the evolution of the algorithm, which starts from an initial generation and improves with
iteration. The research data is derived from a binary spectrum that shows the rate of inward migration (1) and the
rate of outward migration (u). These data are used to determine the status of each variable in the tables and use in
MATLAB software.The approved area of Semnan city with an area of 2,370 hectares is divided into two areas, old
texture and new texture. The results of the research show that the required uses of one Semnan region, according to
the transfer rate, are considered close to the urban development plans. The results of the algorithm showed that
among the different dimensions (economic, social, physical-physical, environmental-ecological), the physical-
physical dimension with a weight of 0.299 has the greatest effect on the distribution system of land uses and their
neighborhood in Semnan city. Social factors with a weight of 0.217, environmental-ecological factors with a weight
of 0.195 and economic factors with a weight of 0.171 are in the next ranks.For each of the four dimensions of the
research, a GIS layer is prepared and the layers are overlapped according to the weights of each dimension. The
overlapping results are compared with the development plan and show that the urban land use pattern of Semnan has
not been formed based on the dimensions of biogeography and this creates management problems in rescue and
relief in times of crisis. Therefore, there is a need to improve and optimize the distribution of land uses according to
the biogeography optimization algorithm. After identifying the influencing variables, this method could help to
improve the situation of relief and rescue and the system of distribution of uses in the city..
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%% Problem Definition

CostFunction=@(x) RESCUE-SEMNAN_LANDUSE_RANKING AND OPTIMIZATION(x);
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% Cost Function
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nVar=4; % Number of Decision Variables
VarSize=[1 nVar]; % Decision Variables Matrix Size
VarMin=-2; % Decision Variables Lower Bound

VarMax= 2; % Decision Variables Upper Bound
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%% BBO Parameters

MaxIt=Yo8o; % Maximum Number of Iterations

nPop=50; % Number of Habitats (Population Size)
KeepRate=0.2; % Keep Rate
nKeep=round(KeepRate*nPop); ~ % Number of Kept Habitats
nNew=nPop-nKeep; % Number of New Habitats

% Migration Rates

mu=linspace(1:0<nPop); % Emmigration Rates
lambda=1-mu; % Immigration Rates

alpha=0.9;

pMutation=0.1;
sigma=0.02*(VarMax-VarMin);
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%% Initialization

% Empty Habitat

habitat.Position=[];

habitat.Cost=[];

% Create Habitats Array

pop=repmat(habitat:nPop:1);

% Initialize Habitats

for i=1:nPop
pop(i).Position=unifrnd(VarMin<VarMax:VarSize);
pop(i).Cost=CostFunction(pop(i).Position);

end

% Sort Population

[~« SortOrder]=sort([pop.Cost]);

pop=pop(SortOrder);

% Best Solution Ever Found

BestSol=pop(1);

% Array to Hold Best Costs

BestCost=zeros(Maxlt<1);
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%% BBO Main Loop
for it=1:MaxIt
NEwpop=pop;
for i=1:nPop
for k=1:nVar
% Migration
if rand<=lambda(i)
% Emmigration Probabilities
EP=mu;
EP(i)=0;
EP=EP/sum(EP);
% Select Source Habitat
j=RouletteWheelSelection(EP);
% Migration
newpop(i).Position(k)=pop(i).Position(k) ...
+alpha*(pop(j).Position(k)-pop(i).Position(k));
end
% Mutation
if rand<=pMutation
newpop(i).Position(k)=newpop(i).Position(k)+sigma*randn;
end
end
% Apply Lower and Upper Bound Limits
newpop(i).Position = max(newpop(i).Position« VarMin);
newpop(i).Position = min(newpop(i).Position« VarMax);
% Evaluation
newpop(i).Cost=CostFunction(newpop(i).Position);
end
% Sort New Population
[~« SortOrder]=sort([newpop.Cost]);
newpop=newpop(SortOrder);
% Select Next Iteration Population
pop=[pop(1:nKeep)
newpop(1:nNew)];
% Sort Population
[~« SortOrder]=sort([pop.Cost]);
pop=pop(SortOrder);
% Update Best Solution Ever Found
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BestSol=pop(1);

% Store Best Cost Ever Found
BestCost(it)=BestSol.Cost;

% Show Iteration Information
disp(['lteration ' num2str(it) ': Best Cost = ' num2str(BestCost(it))]);
end

%% Results

figure;
%plot(BestCost<'LineWidth'<2);
semilogy(BestCost«'LineWidth'<2);
xlabel('lteration’);

ylabel('Best Cost);

grid on;
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Iteration YA&: Best Cost = 1.481e-008

Iteration YA?: Best Cost = 7.8979e-009

>> BestSol.Position

ans =

1.0e-004 *
0.6579 0.4589 0.3827 0,264
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Iteration 46: Best Cost = 9.6765e-008
Iteration 47: Best Cost = 9.6765e-008
>> BestSol.Position
ans =
1.0e-003 *
0.012Y 0.01Ys 0.0130 0,0127
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