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studied. A major part of climate change studies has been conducted
through analysis of precipitation, temperature, pressure, humidity time
series and their positive or negative trends. Researches indicated that,
atmospheric parameters are strongly influenced by the global warming,
greenhouse gases, surface phenomena (ocean and land temperature
increase), urbanization and urban heat island (Ben.Gai et al., 2001; You
et al. 2011). Analysis of time series is an appropriate method used for
mathematical modeling, prediction of future events, trend detection of
climatic data and missing data reconstruction. Generally, it is said that the
trend in the climate indices time series may result from a normal gradual
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1953). It should be noted that, confirming the existence of a significant
trend in time series related to the precipitation or temperature (for
example extreme climate indices) cannot be solely a decisive reason for
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most common and widely used nonparametric methods for time series
analysis, and it is used to identify the trend changes. This method is
widely used to analyze hydrological and meteorological time series trend.
The Mann—Kendall test is used for trend analysis in ETCCDI workshops.
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Extended Abstract
Introduction

Regarding the detection of climate
change, the long-term series trend of
climate parameters such as precipitation
and temperature need to be studied. A
major part of climate change studies has
been conducted through analysis of
precipitation,  temperature,  pressure,
humidity time series and their positive or
negative trends. Researches indicated that,
atmospheric  parameters are strongly
influenced by the global warming,
greenhouse gases, surface phenomena
(ocean and land temperature increase),
urbanization and urban heat island (1).
Analysis of time series is an appropriate
method used for mathematical modeling,
prediction of future events, trend detection
of climatic data and missing data
reconstruction. Generally, it is said that the
trend in the climate indices time series may
result from a normal gradual change,
climate change or human activities effects
(2). It should be noted that, confirming the
existence of a significant trend in time
series related to the precipitation or
temperature (for example extreme climate
indices) cannot be solely a decisive reason
for the existence and occurrence of climate
change in a region, but it reinforces the
assumption of the event, because there are
many parameters associated with the
control and operation of atmospheric
systems (13). The Mann-Kendall test is one
of the most common and widely used
nonparametric methods for time series
analysis, and it is used to identify the trend
changes. This method is widely used to
analyze hydrological and meteorological
time series trend. The Mann—Kendall test is
used for trend analysis in ETCCDI
workshops.

Methodology of the Study

Expert Team on Climate Change
Detection and Indices (ETCCDI)
introduced 27 climate indices to study the
climatic parameters (10), consisting of 16
indices for temperature and 11 indices for
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precipitation. In the present study, climate
indices including RXlday, RX5day,
PRCPTOT, CWD, CDD, R20, R10, and
R95p were used for precipitation, and TXX,
TNn were used for temperature, according
to the objective of this research. All of these
indices were calculated by the RClimDex
software package. The indices were
calculated for three synoptic stations in the
area, and then the time series was attained
associated with each index. The Mann-
Kendall test was used at 90, 95, and 99 []of
confidence level for time series indices at
10, 5, and 1 U[Jlevel of significance,
respectively, and according to the Mann-
Kendall test Z-statistic, the ascending and
descending trend of each index were
determined over time. Subsequently, the
gradient of trend line was determined by
Sen’s slope estimator. Also, the graph of
climatic anomalies of indices was drawn
compared to the long -term average for
these synoptic stations over the time. The
Sistan and Baluchestan province is licated
in Southeast of Iran, between 25° 04771 to
31° 2901 north latitude and 58° 5517 to 63°
2007 east longitude with 178431 KM2 area.
In this study, to achieve precise results,
daily data on temperature and precipitation
collected from three synoptic stations
including Zabol, Zahedan and Iranshahr in
Sistan and Baluchestan was used during a
50-year period (1966 -2015).

Findings

The results indicate that the indices refer
to the precipitation including PRCPTOT
and R95p have a decrease trend during
statistical period and the largest positive
and negative anomaly the PRCPTOT index
were in 1982 and 2001, respectively,
compared to the long-term average, also
about R95p occurs in 2007 and 2001. The
anomalies related to rainfall intensity
including RX1day, RX5day, R10 and R20
also have a decreasing trend. Regarding the
temperature indices, it should be noted that
temperature has been increasing over the
years studied. The TNn anomaly is
increasing with a relatively steep incline.
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This means that the cold days are
decreasing during the desired years and
generally the minimum temperatures have
been followed by an increasing trend. In
contrast, the anomaly of TXx has been
almost constant trend and does not show
much variation. The trend of PRCPTOT,
RX1day, R10 and R95p are non-significant
decreasing trend at all three stations.
Regarding the CWD index, the results
showed a decrease in all station, with a
significant decrease at 95% confidence
level at Iranshahr station and non-
significant at the other two stations. In
addition, the CDD index increased in Zabol
and Zahedan and showed a non-significant
decrease in Iranshahr. About the trend of
temperature indices, it was found that the
trend of TNn was non-significant
increasing in Zahedan and lIranshar and
there was no trend in Zabol. Also, the TXx
index increased without trend in Zabol and
Zahedan stations and there is a decrease
trend at the 90% significant level in
Iranshahr.

Conclusion

The present study investigated the
occurrence of climate change in Sistan and
Baluchestan ~ province using  daily
temperature and precipitation. For this
purpose, was used of 8 indices for
precipitation and 2 indices for temperature
from ETCCDI. The result showed that the
indices under study have changes and
fluctuations, but in the vast majority of
cases the changes were short-term climate
fluctuations and trends are not significant
during the time. The study indicates that
overall, the amount of rainfall decreased in
the whole region, especially in the northern
part of the province, but the intensity of
precipitation decreased in the central and
southern regions more than in other areas.
As for the temperature the whole region
shows an increase in temperature.
Occurrence of changes in the region causes
dramatic changes in increasing energy and
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water demand as well as changes in the
region’s water resources. Therefore, the
results of this study and research like this
can provide valuable help and guidance for
planners, decision makers and policy
makers in adopting strategies to cope with
these changes, both in term of risk
management and access to renewable and
low-cost energy.
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