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Figure 1: Part of the daily maximum temperature time series at Abali station
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Figure 2: MRL charts for extremes temperatures
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Figure 3: MBC plots for extremes temperatures
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Table 1- Poisson point process model parameters for extremes temperatures
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Figure 4: Profile graphs of the logarithm of the shape parameter of cold (right) and hot (left) extremes temperatures
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Table 2- Quotient values of Extremes temperatures in different return periods along with 95% confidence intervals.
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Introduction

In the current research, the Poisson point process model is used to analyze the frequency and
intensity of cold and hot oven temperatures in Abali station. Poisson point process model (Pareto-
Poisson) is designed based on the method of peaks above the threshold. In the mentioned method,
first a suitable temperature threshold was selected using statistical methods and then the Pareto-
Poisson distribution was fitted to the values above the threshold. Distribution parameters were
estimated by maximum likelihood method and Extreme temperatures were estimated for different
return periods. To validate the model, Q-Q diagrams and chi-square statistics were used. The
results showed that the Poisson point process model has a lot of ability to model extreme
temperatures.

Data and Methodology

Through the present research, using the daily observations, the minimum and maximum
temperature of AbAli Synoptic Station in Tehran Province was analyzed from 1983 to 2016, in
base of higher peaks of extreme temperatures threshold method. Poisson point process model is
an indirect method for fitting the coastline distributions for higher finite values. After selecting
the suitable threshold limit, maximum likelihood technique can be used for determining the
Poisson- Pareto model parameters. In the current study, Ninety-fifth percentile of the time series
data was considered as the primary threshold. Two graph methods was used for validating and
testing the selected threshold. First method is called Mean Residual Life plot and second method
is called Model Based Check. To evaluate the event and severity of extreme events, Average of
Reoccurrence Intervals was used. Finally, to validate the Poisson-Pareto model, Q-Q plot and Chi
Square were used.
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Results

Attending the values of the figure’s parameter with confidence intervals (-0.14, -0.02) in
cold extremes (-0.39, -0.29) in heat extremes which is lower than zero, it can be inferred that the
higher Sequence of the distribution is bounded and finite. Exploring the developing curves
showed that through the 34-year statistical period (1983-2016), most of the observed extreme
temperatures included the 1 to 10-year return period. In higher returning periods, less observation
were happened. Determining the confidence bands accurately, Likelihood Logarithm Profile
Method was used to make asymmetric uncertainty determination possible. Results showed that
by increasing returning period, Likelihood Logarithm Profile Symmetry value reduced. Results
accessed from Chi-Square test were 3.41 and 0.97 for heat and cold extremes, respectively, which
lower than critical value of Chi Square in significant level was 0.05; that is, in base of Q-Q plots
and Chi-Square, it can be understood that Poisson Point Process Model includes the high quality
for modeling the extreme temperature modeling.

Discussion and Conclusion

The aim of the present research is applying the Poisson Point Process Model (Pareto-Poisson)
for analyzing the extreme temperatures, so, daily data of minimum and maximum temperature of
ADbAli Station through 1983-2016 was used. After fitting the model and determining the
parameters, the developing curves were drawn. Exploring the developing curves showed that in
34-year statistical period (1983-2016), most observed extreme temperatures included the 1 to 10-
year returning period. In the higher returning periods, less observations were happened.
Exploring the confident bands of developing curves illustrated that Paetro-Poisson model
deviation was low even in high returning periods, but by ascending the returning period,
confidence band intervals increase. This shows that by ascending the returning period,
uncertainty is increased in results. Exploring the Likelihood Logarithm Profile shows that by
increasing the returning period, the value of Likelihood Logarithm Profile Asymmetry is reduced.
However, even in higher returning periods, the value of asymmetry is relatively more. This is
because Paetro-Poisson model uses much data and doesn’t confine a maximum data in each year.

Key Words: Climate Extremes, Mean Residual Life Plot, Basic-Model Review, Tehran Province
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