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4- International Panel in Climate Change
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1- Daily Temperature Range
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Table 1- Summery of the result of Kendall-tau test on yearly DTR

)bl 52592 2593 bawigio Kendall'stau p-value Sen's
Period Average of the period Slope
1951-2010 13.9 -0.264 0.003 -0.029
1951-1985 14.6 0.480 <0.0001 0.061
1985-2010 12.9 -0.113 0.438 -0.019
shas Jilas g iTas slod GBSy gU-JINS 9030 51 Jols b —Y Joao
Table 2- Summery of theresult of Kendall-tau test on seasonaly DTR
Lol (50,95 )9 bawse Kendall's .
¢ )Periid” Average of the (o p-value Sen's Slope
period
e 1951-2010 11.09 -0.150 0.091 -0.016
o ] ) 1951-1987 11.55 0.204 0.078 0.039
Winter 1987-2010 10.40 0.094 0.540 0.045
1951-2010 14.26 -0.156 0.079 -0.015
)L?‘ 1951-1986 14.79 0.410 0.000 0.065
Spring 1986-2010 13.52 -0.087 0.564 -0.015
lesls 1951-2010 16.56 -0.309 0.001 -0.036
T 1951-1985 17.59 0.537 <0.0001 0.078
Summer 1985-2010 15.23 -0.083 0.571 -0.008
" 1951-2010 13.70 -0.273 0.002 -0.043
725 1951-1985 14.45 0.193 0.106 0.042
Fall 1985-2010 1271 -0.188 0.189 -0.043
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&bl 50,99 293 busgio Kendall'stau p-value SensSlope
Period Average of the period
ol 1951-2010 10.90 -0.228 0.010 -0.036
29 1951-1987 11.76 0.218 0.060 0.059
January 1987-2010 9.62 0.094 0.540 0.031
“9° 1951-2010 111 -0.100 0.262 -0.017
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pri
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S 1951-1985 16.72 0.367 0.002 0.085
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1951-1985 17.65 0.456 0.001 0.072
August 1985-2010 15.30 0.089 0.541 0.02
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e 1951-1985 18.39 0.493 <0.0001 0.1
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November
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Introduction: Air temperature as an important climatic factor can influence variability and distribution of
other climatic parameters. Therefore, tracking the changes in air temperature is a popular procedure in climate
change studies.. According to the national academy in the last decade, global temperature has raised 0.4 to
0.8°C. Instrumental records show that, with the exception of 1998, the 10 warmest year (during the last 150
years), occurred since 2000, and 2014 was the warmest year. Investigation of maximum and minimum air
temperature temporal trend indicates that these two parameters behave differently over time. It has been shown
that the minimum air temperature raises noticeably more than the maximum air temperature, which causes a
reduction in the difference of maximum and minimum daily air temperature (daily temperature range, DTR).
There are several factors that have an influence on reducing DTR such as; Urban development, farms' irrigation
and desertification. It has been shown that DTR reduction occurs mostly during winter and is less frequent
during summer, which shows the season’s effect on the temperature trend. Considering the significant effects of
the climatological factors on economic and agricultural management issues, the aim of this study isto investigate
daily air temperature range for yearly, seasonal and monthly time scales, using available statistical methods.

Materials and Methods: Daily maximum and minimum air temperature records (from 1950 to 2010) were
obtained from Mashhad Meteorological Organization. In order to control the quality of daily T and Ty, data,
four different types of quality controls were applied. First of all, gross errors were checked. In this step
maximum and minimum air temperature data exceeding unlikely air temperature values, were eliminated from
data series. Second, data tolerance was checked by searching for periods longer than a certain number of
consecutive days with exactly the same temperatures. Third, a revision of internal consistence was done,
verifying that daily T always exceeds daily Ty, Fourth, the temporal coherency was tested by checking if
consecutive temperature records differ by more than 8 degrees. The homogeneity of the series was tested by
means of the Standard Normal Homogeneity test, the Buishand range and the Pettitt tests, on yearly, seasona
and monthly time scales. Breakpoint can be detected by means of these methods. In addition, Von Neumann
ratio test was used to explore the series randomness. Having investigated data's randomness in this study,
series’ trend was determined by the Kendal-Tau test. Furthermore, the slope of the series’ trend was calcul ated
using the Sen’s slope method.

Results and Discussion: Results indicated a decreasing trend in DTR during last 60 years (1951-2010) in
Mashhad climatological station. Moreover, the results revealed that the slope of yearly DTR was decreasing (-
0.029 °C per year), which indicates that minimum air temperature values raise more maximum air temperature
values. A breakpoint was detected during 1985. During 1951-1985, the average amount of DTR was 14.6°C,
while this parameter reduced to 12.9°C for the period 1985-2010. The Kendall-Tau test was used to obtain the
significance of trend during 1951-2010, 1951-1985 and 1985-2010. The results showed that during 1951-2010,
DTR significantly reduced at a rate of 0.29°C per decade. However, between 1951 and 1985, DTR trend
increased at a rate of 0.61°C per decade, while DTR trend between 1985 and 2010 reduced at a rate of 0.19 °C
per decade, which was not significant (P-value=5%). In the seasonal DTR series, the highest trend's slope was
calculated for the summer data (-0.43 °C in a decade), while the lowest one accrued in spring (-0.15°C in a
decade). From 1951 to 1985, DTR had an increasing trend, due to minimum air temperature’s downward trend.
But from the late 1980 to 2010, as it was expected, downward DTR trend was observed, because during this
period minimum air temperature increases more than the maximum air temperature, thus the difference between
Tmax and Ty Was reduced. Monthly DTR analysis also revealed a decreasing trend from 1951 to 2010, except
for March and April, which had a non-significant increasing trend. In monthly DTR series, as it was expected,
similar to the yearly and seasonal time series, the breakpoints accrued around 1985 in 8 out of 12 months. During
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February, March, April and November no significant breakpoint was detected .

Conclusion: DTR decreasing trend indicated that minimum air temperature increase was greater than
maximum. This can cause a significant effect on the agricultural sector, hence in an appropriate agricultural
management, these points should be considered. For example, changing the sowing time is one of the decisions

which a manager can make.
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