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Details of selected stations-Table 1
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Station Khoramabad  Aligoodarz  Broujerd
Longitude (°E) 48.28 49.7 48.75
Latitude (°N) 33.433 33.4 33.91
Elevation 1147.8 2022 1629
Established year 1951 1986 1989
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Table 2- Temperature indicators
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Index Description

Daily Temperature Range:

DTR Mean difference between daily TX and daily TN
FDO Frost Days:
Annual count when TN < 0°C
TN below -20°C:
Tm20

Number of days when TN < -20 °C
Growing Degree Days:
GrowGDD  Annual sum of TM - n (where n is a user-defined
location-specific base temperature and TM > n)
Growing Season Length:
Annual number of days between the first
GSL occurrence of 6 consecutive days with TM >5 °C
and the first occurrence of 6 consecutive days
with TM <5°C
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CNRM 4.48 7.62 6.47
MSD EC-EARTH 3.84 6.57 5.61
NOAA 4.07 6.92 5.94
CNRM 2.12 2.76 2.54
RMSD EC-EARTH 1.96 2.56 2.37
NOAA 2.02 2.63 2.44
CNRM 0.13 0.21 0.17
NRMSD EC-EARTH 0.12 0.2 0.16
NOAA 0.12 0.2 0.16
CNRM -0.27 -0.58 -0.43
ANMBD EC-EARTH -0.23 -0.5 -0.38
NOAA -0.24 -0.53 -04
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Figure 3- Spatial temporal changes in daily temperature range index (DTR) in current (1986-2016)
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Figure 5- Spatial variations of daily temperature range
(DTR) based on climate change scenarios
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Figure 6- Spatial temporal changes of frost days (FDO) in
current (1986-2016)
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Figure 8- Temporal variations of frost days (FDO) based on climate change scenarios (A) and future changes in the
normal distribution plot (2020- 2070) compared to the period 1986- 2020 (B)
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Figure 8- Spatio of frost days (FDO) based on scenarios of climate change
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Figure 9- Spatial temporal changes of days below -20 ° C (FDm20) in current (1986-2016)
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Figure 10- Temporal variations of days below -20 ° ¢ (20 fdm) based on climate change scenarios (a) and future changes
in the normal distribution plot (2020- 2070) compared to the period 1986- 2020 (b)
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Figure 11- Spatial variations of days below -20 ° C (20 FDm) based on climate change scenarios
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Figure 12- Spatial temporal changes growing season length index (GSL) in current (1986-2016)
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Figure 13- Temporal variations of growing season length on climate change scenarios (A) and future changes in the
normal distribution plot (2020- 2070) compared to the period 1986- 2020 (B)
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Figure 14- Temporal variations of growing season length index (GSL) based on climate change scenarios
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Figure 15- Spatial temporal changes of growing degree days index (GDD Grow) in existing situation (1986-2016)
(VAAF-Y+1%) 092 50 Cardg 40 (GDD Grow) wivy jg; 4> 30 ol Gl Glo Wl pnds —10 JS&

A B
2900 RCP45 Distribution Normal Plot
= | = RCP 85
(1] . Current and RCP 4.5 Current and RCP 8.5
E 2700 Linear (RCP 4.5) pme
Mean SiDev| A Mean SDev
© | eeeeeeses Linear (RCP 85) 0.0 4 w12 [ /\
g ‘ ——n0 @ " T s F’ \ ‘r'\‘
S 2500 : SN “ S
Vol i ! \
; E] -" 4 z / |
0002 / H i \f
& 2300 [ . [y
§ 7100 o004 // /, \\ ".‘ 0001 ./ / .\
] A / \
K \ / \
0000 —’/ oaE—— N 00001 —’{ = e e
1600 1800 000 20 2400 260 600 1800 00 2O M0 00 18
X X
1900 Current RCPs
2020 2030 2040 2050 2060 2070
Year

Figure 16- Temporal variations of growing degree days (GDD Grows) on climate change scenarios (A) and future
changes in the normal distribution plot (2020- 2070) compared to the period 1986- 2020 (B)
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Figure 17- Spatial variations of growing degree days (gdd grows) based on climate change scenarios
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Abstract

The occurrence of any possible change in the future climate will seriously change agricultural production at various
levels and will be able to significantly change the crop systems that have evolved under the current climatic
conditions. The aim of this study is to investigate the changes in key indicators of agricultural climate based on
temperature in the context of climate change. This achieve the aim, the spatio-temporal variations in extreme
temperature indices in the current conditions (1986—2016) and under scenarios of RCP4.5 and RCP8.5 (2020-2070)
was analyzed based on observed data and climate models in Lorestan province. The agro-climate indices related to
temperature are consists of Daily Temperature Range, Frost Days, Days with temperatures below -20 °C, Length of
Growing Season and Growing Degree Days. The results indicate that the Daily Temperature Range is approximately
-0.4 °C decreasing and 0.3-0.9 °C increasing in the current situation and in the RCP8.5, respectively. Indices of
Frost Days and Days with temperatures below -20 °C will decrease by about 20 days in the future compared to the
current condition. Compared with the current situation, Length of Growing Season and Growing Degree Days will
increase by an average of 60 days a year and by about 300 degrees in the future, respectively. In general, in the
future, the warm and cold periods of the year will increase and decrease, respectively. This leads to an increase in
evapotranspiration and a decrease in soil moisture and a reason to reduce water storage and ultimately reduce crop
yield.

Keywords, Temperature index, Climate Change Scenarios, Agricultural Climate Indices, Spatio-temporal Analysis,
Lorestan province
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