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Objective: An increasing number of studies have reported on shifts in timing and length
of the growing season, based on phonological, satellite and climatologically studies.
Changes in the timing and length of the growing season (GSL) may not only have far
reaching consequences for plant and animal ecosystems, but persistent increases in GSL
may lead to long-term increases in carbon storage and changes in vegetation cover which
may affect the climate system. With the aim of these study is an investigation the trend of
time changes of starts and end season growing length in west of Iran. Methods: This
investigation has presented 49 years inputs of temperature from 8 synoptic stations in
west of Iran. Homogenize the series using run-test experiment were determined and
accomplished in the way of auto regression from rebuilding of missed data by way of
man-Kendal test the randomness of data was examined and the series that had change or
trend with %5 confidence interval were recognized then with graphically man-Kendal
test and moving mean of 5 year, circumstances and the start time of trend or changes
were determined and the values of changes were calculated. Results: The results show
more changes in series associating with start and end of temperatures.

1.INTRODUCTION

projected to increase by 1.4-5.8 8Cover the period 1990-
2100 (IPCC, 2001). In the context of global warming, an
increasing number of studies based on phenological,

It is now widely accepted that the concentration of
greenhouse gases (GHG) of the Earth’s atmosphere have
increased in recent decades. The main effect of increase
in the (GHG) concentration has been the increase in air
temperature (Tayanc et al, 1997; Zhang et al, 2001;
Kahya and Kalayci, 2004; Lins and Slack, 1999, 2005;
Partal and Kahya, 2006; Aziz and Burn, 2006; Burn, 2008;
Basistha et al,, 2009; Jhajharia et al., 2009; Sahoo and
Smith, 2009; Deni et al,, 2010).

Over the 20th century, the global average surface
temperature has increased by 0.6 _ 0.2 8C, where most of
the warming occurred between 1976 and 2000, and is

meteorological and satellite data have reported a
lengthening of the growing season related to air
temperature increases for most of the Northern
Hemisphere during the twentieth century (Chmielewski
and Rotzer, 2001; Robeson, 2002; Chen et al., 2005;
Linderholm et al,, 2008; Song et al., 2010; Jeong et al,,
2011). The growing-season length (GSL) is the period
between bud burst and leaf fall, which is expected to
lengthen, especially at higher latitudes (EEA, 2004). A
decrease in GSL could result, for example, in alteration of
planting dates determining lower yields of traditionally
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planting crops, which may not fully mature. Increasing
GSL, however, may provide opportunities for earlier
planting, ensuring maturation and even possibilities for
multiple cropping (depending on water availability). This
is in agreement with the idea that warmer temperatures
promote increases in plant growth in summer and/or
respiration in winter. Most recent studies have utilized
three main techniques to determine growing season
change in the 20th century; phonology, the normalized
difference vegetation index (NDVI) from satellite data,
and surface air temperatures.

Menzel and Fabian (1999) analyzed phonological data
from 1959 to 1993 in Europe and found that spring
events, such as leaf unfolding, have earlier by 6 days,
whereas autumn events, such as leaf coloring, have been
delayed by 4.8 days. Using NDVI satellite data, Karlsen et
al. (2009) reported that there was a linear increase in the
growing season of 0.64 day/year for the whole
Fennoscandia during 1982-2006. Menzel et al. (2001)
analyzed phonological seasons in Germany of more than
four decades (1951-1996) and found clear advances in
the key indicators of earliest and early spring (_0.18 to
_0.23 days/year) and notable advances in the succeeding
spring phenophases such as leaf unfolding of deciduous
trees (_0.16 to _0.08 days/year). Schwartz and Chen
(2002) found that the onset of spring growth in China
had no apparent change over 1959-1993, which is in
contrast to findings in North America and Europe.
However, during that time last spring frost dates had
become earlier (6 days), especially in the north eastern
part of the country, and first frost dates had become later
(4 days, especially in north-central China), resulting in

an increase in the frost free period of 10 days, mainly
over the northern part of the country. Beck et al. (2005)
use MODIS NDVI data to map the onset of the spring
2000-2004 in Fennoscandia. During this short analysis
period, they found large temporal and spatial difference
within the area in the arrival of spring, varying by more
than 2 months within the study area and more than a
month between the years.

Brinkmann (1979) for defined growing seasons at four
stations in Wisconsin, USA, over an 80-year period, using
freeze criteria as well as temperatures averaged over a
number of days as definitions of the growing season. The
results showed that depending on definition, a variety of
trends were obtained for one single station, meaning that
the trend in the GSL is sensitive to the particular
definition used. Jones et al. (2002) examined extreme
temperatures, GSL and degree-days for four
meteorological records, which extend back into the
eighteenth century (Central England, Stockholm, Uppsala
and Petersburg). They found that in northern Europe
(Fennoscandia) growing seasons were clearly warmer
before 1860.

2. Materials and methods
2.1. Data

A data set of 8 synoptic stations in west of Iran with
long-term minimum air temperatures data for the
period 1961-2009 were analyzed in this study. The
daily data were provided by the Islamic Republic of
Iran Meteorological Organization (IRIMO, 2012).
The station choice was based on the desire to have a
widespread and availability of data.

2.2. Growing season

there is no universal method for defining the
thermal growing season (Linderholm, 2006).
Robeson (2002) defined the growing season length
as the period between the date of the last spring
freeze (i.e., daily minimum temperature below 0 C)
and the first autumn freeze. Others have defined the
start and end of the growing season based on
temperature thresholds in a pride-fined number of
days (Carter, 1998; Frich et al., 2002; Walther and
Linderholm, 2006; Linderholm et al., 2008). In this
study, we utilized the definition of the growing
season length used by Linderholm et al. (2008),
namely, that the growing season start (GSS) is
defined as the first day of the first 5-day period with
a daily min temperature greater than 5 °C or 10 °C
after the last spring frost, and growing season end
(GSE) is defined as the first day of the first 5-day
period with a min temperature of less than 5 <C or
10 °C. The growing season length (GSL) was the
number of days from GSS to GSE.

2.3. Trend analysis

A large number of tests can be used for trend
detection in long time series of meteorological and
hydrological records. In the present study, were
used non-parametric (Mann-Kendall) methods to
detect the temperature trends. Non-parametric
methods have the advantage of not assuming any
distribution form for the data and have the power
similar to its parametric competitors (Zhang et al,
2008). The brief descriptions of the used statistical
methods are as follows:

2.3.1. Mann-Kendall test

The Mann-Kendall test is a non-parametric test for
identifying trends in time series data. The test
compares the relative magnitudes of sample data
rather than the data values themselves (Gilbert,
1987). One advantage of this test is that the data
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need not conform to any particular distribution. The
second advantage of the test is its low sensitivity to
abrupt breaks due to inhomogeneous time series
(Jaagus, 2006). Mann (1945) originally used this
test and Kendall (1975) subsequently derived the
test statistic distribution.

3. Results
3.1. Growing season start (GSS)

Outputs of man-Kendal trend tests for the start and
end of growing season Series were summarized in
Table 1. Trends are considered statistically
significant at the 95% confidence level. results,
showed a significant decreasing trend in GSS; in
some of these 8 stations, 1 stations had trends that
were significance at the 0.05 level with 5 °C
threshold and two stations were significant with 10
°C  threshold and two station(Saghez and
Khoramabad) had a positive trend in GSS at the 0.01
level with two thresholds. The spatial distribution
of the rates of change in the GSS for two thresholds
displayed in Fig. 1 during 1961-2009.

Table 1. Man-kendal trends

3.2. Growing season end (GSE)

During the last 50 years, the man-Kendal test in the
GSE for most areas in west of Iran, showed a
significant positive trend with most of these
stations, these trends were significant at the 0.05
level in 2 of these stations and were significant at
the 0.01 level at 1 stations with 10 °C threshold and
there were any significant 0.05 with 5 oC threshold
but four stations (Saghez, Khoramabad and
Oromyeh) had a positive trend in GSE.

3.3. Growing season length (GSL)

Growing season length had been increase in Tabriz
with 5 °C threshold and in Tabriz, Khoy anf
Kermanshah with 10 °C threshold and in Saghez
and Khoramabad Growing season length Had been
decrease with two thresholds and had been
decrease in Oromyeh with 10 <C threshold.
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Fig 1: Growing season changes
CONCLUSION

The majority of phenological studies suggest that
significantly advancing spring, as a consequence of

warmer winters and springs and earlier last frosts, has
been responsible for the most of the reported changes in
the growing season. Phenological observations, NDVI

from satellites and climatological data suggest links

between recently observed changes in natural systems

and 20th century climate change but in these study some
stations had been decrese in growing season lenght.
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