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Table (1) Effects of temperature and precipitation on yield of selected products in
Gorgan county

Les pgs oyles 5L ags ol ) Sloese
Sqﬁtfar;iy L u»)Sc;{Eajre(;} 7 ot loue J
Temperature Temperature Precipitation Precipitation Conétant Crops
**.0.016 **0.72 **0.000019 **.0.0016 1.1 e
Wheat
**0.051 *"0.99 ns **0.005 2.3 <l
Barley
***.0.006 *.0.01 **0.00001 0,002 0.7 s
Cotton
ns **0.05 ***.0.00002 **0.005 3,02 @l e
Potato
ns “0.93 “0.0018 0132 229 @l NP ey
Tomato
ns ***0.99 ns ***-0.8 “*32.1 6.3‘&‘4551.: T’;)J
Forage Maize
ns ***0.036 ns ***0.002 0.8 ool by
Spring Soya
ns **0.034 **.0.000014 0.0021 0.9 bl g
Summer Soya
*0.0082 **.0.04 **.0.000013 **0,0028 14 ot o wilallogs
High quality long grain rice
*0.0074 0,04 **.0.000013 **0.0027 15 Jyamepaily alogi

High yield long grain rice
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Table (2) yield regression model statistics
F R? R? Jyone
Crops
©0.00) 0.89 0.91 Wheat
*"56.4 s>
©0.00) 0.85 0.86 Barley
(0.00) 0.93 095 Cotton
**18.9 @)
(0.00) 0.64 068 Potato
*124.6 ERESIR Y
(0.00) 0.92 0.93 Tomato
***63.1 g]é‘d&slc CJJS
0.81 0.82
(0.00) Forage Maize
0.79 0.80
(0.00) Spring Soya
372 il Lses
0.78 0.81
(0.00) Summer Soya
267 0.78 0.81 w5 adldlogsy
(0.00) ' ' High quality long grain rice
**18.04 Jyaze paily alogs »
0.70 0.74
(0.00) High yield long grain rice
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Table (3) Prediction of temperature and precipitation variation during the planting
period of the selected products in Gorgan county

2081-2100 2051-2070 2021-2040
T e D
mm (€ mm  (©)  (mm) (€Y cenarto ops
-13.96 157 0.27 131 -14.52 0.90 RCP2.6 T s
-6.41 2.77 -5.51 2.09 -14.29 0.65 RCP4.5 e e
-0.94 452 -7.58 2.96 -12.83 1.15 RCP8.5 Wheat
-13.96 1.57 0.27 1.31 -14.52 0.90 RCP2.6 i
-6.41 2.77 -5.51 2.09 -14.29 0.65 RCP4.5 s
-0.94 452 -7.58 2.96 -12.83 1.15 RCP8.5 Barley
-1.52 1.48 -0.62 1.28 -4.57 0.85 RCP2.6 T
-1.33 2.93 -1.13 231 -6.02 0.70 RCP4.5 R
0.31 4.88 -3.67 3.26 -1.98 1.14 RCP8.5 Cotton
10.80 1.22 -4.17 1.01 6.36 0.54 RCP2.6 T
5.23 2.64 4.27 2.06 497 0.45 RCP4.5 ) e
4.80 463 2.29 3.03 8.90 2.93 RCP8.5 Potato
5.05 1.94 -5.80 1.43 4.40 1.16 RCP2.6 T 8 a0cs
323 302 323 238 463 0.94 RCP4.5 el s
11.15 473 -4.15 3.30 8.18 1.50 RCP8.5 Tomato
3.30 1.43 -1.92 1.26 2.73 0.66 RCP2.6 1 clasle @5
4.52 2.79 3.25 2.20 2.78 0.58 RCP4.5 e =
9.37 4.66 2.28 3.15 9.88 1.09 RCP8.5 Forage Maize
352 1.61 -3.14 1.34 2.92 8.81 RCP2.6 :
-1.74 2.84 -2.08 2.23 3.06 0.70 RCP4.5 < _°)L@’~ by
9.16 473 284 3.16 6.66 1.20 RCP8.5 Spring Soya
3.10 0.93 2.43 1.19 -4.33 0.56 RCP2.6 Tt L
14.43 2.86 14.70 2.29 -7.15 051 RCP4.5 < R
-3.35 5.11 9.90 331 2.48 0.95 RCP8.5 Summer Soya
352 1.61 -3.14 1.34 2.92 8.81 RCP2.6 st o aibailog
-1.74 2.84 -2.08 2.23 3.06 0.70 RCP4.5 High quality long
9.16 473 -2.84 3.16 6.66 1.20 RCP8.5 grain rice
352 1.61 -3.14 1.34 2.92 8.81 RCP2.6 0 sl
Jgame paily dilogs
-1.74 2.84 2.08 2.23 3.06 0.70 RCP4.5 High yield long grain
9.16 473 -2.84 3.16 6.66 1.20 RCP8.5 rice




10) . o8l O ks S6T Iy

oyl Gloj 0,98 ;0 4B S &5 sla ctn iy 4 4z g b oS aas e L (F) Sy mls

SNL ol palS Jeaxme cilS 0,90 ;0 RCP2.6 o\l s ¢ (2021-2040) oo 5

CilS 0y50 y0 alale slos piran ¢ oS e e 1452 L > ley 4 Cos silale
Sy aalez ol por ulidl sgiidi 4,0 0.90 L b Loy 4 s

Ol ey (ol (S (6 93y juati (Gl 33 (AL Sguw 9 8 Shoe (S (5 33y it (F) Jgur

o
Table (4) Changes in yield and gross margin under climate change in Gorgan county
()0 Slas yuuss
Change of yield 4l o ,Sles
(period) o5 H)L:..._J Basic Yield Jyaxo
scenario Crops
20812100  2051-2070  2021-2040 (Kg/ha)
0.10 0.07 0.08 RCP2.6 T s
0.09 0.09 0.07 RCP4.5 3521 3
-0.004 0.08 0.09 RCP8.5 Wheat
0.017 0.012 0.009 RCP2.6 i
0.032 0.022 0.007 RCP4.5 3326 e
0.064 0.035 0.012 RCP8.5 Barley
-0.02 -0.01 -0.003 RCP2.6 T o
-0.04 0.03 0.002 RCP4.5 2374 e
-0.08 -0.04 -0.01 RCP8.5 Cotton
0.11 0.03 0.06 RCP2.6 T
0.17 0.13 0.04 RCP4.5 22742 ST
0.27 0.17 0.09 RCP8.5 Potato
0.003 0.005 0.001 RCP2.6 T 5 ans
0.009 0.007 0.001 RCP4.5 35822 @l NSz
0.008 0.01 0.001 RCP8.5 Tomato
0.003 0.004 0.001 RCP2.6 T hadsle &5
0.008 0.006 0.001 RCP4.5 29742 e =
0.01 0.009 0.001 RCP8.5 Forage Maize
0.06 0.04 0.03 RCP2.6 i L
0.09 0.07 0.03 RCP4.5 2690 ? f’)l*ﬁ e
0.18 0.1 0.05 RCP8.5 Spring Soya
0.03 0.04 0.009 RCP2.6 a1
0.1 0.1 0.001 RCP4.5 2964 @4t Ly
0.16 0.1 0.03 RCP8.5 Summer Soya
-0.05 -0.06 -0.02 RCP2.6 L balens
-0.12 -0.09 -0.02 RCP4.5 4637 e SRl
-0.17 -0.14 -0.03 RCP8.5 High quality long grain rice
-0.05 -0.06 -0.02 RCP2.6 il wiloms
-0.11 -0.09 -0.01 RCP4.5 7417 Jyame il ailog
-0.16 -0.13 -0.03 RCP8.5 High yield long grain rice
7.43 152 554 RCP2.6 N
6.24 5.88 454 RCP4.5 2045050 NS
521 5.55 7.39 RCP8.5 Basic Gross margin
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Table (5) Changes in cultivated area under climate change in Gorgan county

(1) 2isS yspekans yonis
Change of cultivated area al ciS ) wlaw
(period) o5 H)L:..._J Basic cultivated area Jyaxe
scenario Crops
(ha)
2081-2100  2051-2070  2021-2040

33 47 5.7 RCP2.6 T s
0.13 1.6 49 RCP4.5 25025 E
-13.7 -0.44 41 RCP8.5 Wheat
-18.2 -0.82 -59.3 RCP2.6 i
-89.1 -69.9 -44.7 RCP4.5 828 e
-60.5 -87.7 712 RCP8.5 Barley
-18.2 -58.1 -16.9 RCP2.6 Mo
-89.1 -40.1 121 RCP4.5 1084 R
-60.5 425 248 RCP8.5 Cotton
253 5.1 11.2 RCP2.6 T
38.5 28.7 8.8 RCP4.5 5052 s
71.7 40.5 19.2 RCP8.5 Potato
-8.97 5.1 -6.05 RCP2.6 oo
911 9.2 5,03 RCP4.5 1753 @l S a4z
6.2 9.6 7.4 RCP8.5 Tomato
-8.9 5.1 5.8 RCP2.6 T clable o5
9.1 -85 -4.8 RCP4.5 2822 e =
-6.2 9.3 72 RCP8.5 Forage Maize
8.7 1.02 2.3 RCP2.6 oo b
-105 0.4 -15 RCP4.5 3750 O R
-6.04 4.7 -0.6 RCP8.5 Spring Soya
0.6 0.37 9.22 RCP2.6 ——
-23.3 7.29 9.1 RCP4.5 6963 @l g
22.3 11.7 -5.56 RCP8.5 Summer Soya
-9.12 -8.14 -4.25 RCP2.6 bl
10.9 -12.6 -3.48 RCP4.5 3497 Ty SREPE R
25.4 -16.8 -5.23 RCP8.5 High quality long grain rice
-8.04 -6.50 -3.26 RCP2.6 il wlomi
-15.5 -9.97 -2.66 RCP4.5 5448 Jyame il allogs
-19.0 -13.3 -4.00 RCP8.5 High yield long grain rice
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Abstract

Introduction: Considering that the agricultural sector is strongly dependent
on climate parameters of temperature and precipitation, it reacts rapidly
related to climate change. Farmers are not able to control the climatic
conditions, but management and optimization of the cropping pattern
according to the region’s climate can reduce the effects of climate change on
the yield of agricultural products.

Materials and Method: In this research, the effects of climate change on the
yield, gross margin and Cropping Pattern of Gorgan County were
investigated. For this purpose, at first, by using the regression analysis, the
effects of climate variables on temperature and annual precipitation on the
yield of selected products during the period of 1367-1396 were investigated.
Then, the climate change of the study area was predicted for the upcoming
periods (2021-2040), the near future (2051-2070) and the far future (2081-
2100) by General Circulation Model HadGEMZ2. in the end, the region's
cultivated area was stimulated by the application of Positive Mathematical
Programming (PMP) and the effects of climate change on the cultivated area
in the mentioned periods were investigated.

Results and discussion: The results showed that climate parameters such as
temperature and precipitation have a significant effect on the yield of selected
products. Also, by applying predictions of climate change in the cropping
pattern model, Potato with 0.27 and 71.7 percent increase, the highest
increase in yield and cultivated area respectively, and High-quality long-grain
rice with 0.17 percent reduction have the highest decrease in yield and barley
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with 89.1 percent reduction have the highest decrease in the cultivated area.
and the gross margins of farmers were increased in all three periods.
Suggestion: As a result, it could be mentioned that consideration of the
effects of climate change and improving the productivity of agricultural
products, can decrease the negative effects of this event.
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