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1- Rothamsted Carbon Model
2- Soil Organic Carbon
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1- Sink
2- Native
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Figure 1. Location of the Bajgah region (right image) and aerial image of three land uses of rangelands,
almond and cypress (left image) in the Bajgah region of Shiraz.
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Figure. 2. Pattern of soil sampling under (10*10 Plots) and outside (5*5 plots) the canopy of trees in almond

and cypress land uses.
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1- Decomposable Plant Material=DPM
2- Resistant Plant Material=RPM
3- Microbial Biomass
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Figure. 3. The RothC model environment.

1- Mummified Organic Matter
2- Radiocarbon age

3- DPM/RPM

4- Site-Specific
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Table 1. Site parameters; soil and vegetation characteristics in native vegetation (grassland) of Bajgah region.
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Vegetation characteristics
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bk 35 bl 35 bl o0
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4- Total Organic Carbon (TOC)
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3- Inert Organic Matter (IOM)
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Table 2. Data of soil and vegetation cover in the treatments of Bajgah region.

Q52
o e ot e o o S s g8 Sb e o S
oled s D) D) ) EC Qs o) Sl DPM/ (i s 09)
Treatment ’ . (ds/cm) . RPM . ;
Bulk Sand Silt Clay Initial total SOC Soil carbon inputs
densit%/ (%) (%) (%) (Ton/ha) (Ton C/ha)
(gr/em’)
& 1.265 12.74 53.38 33.88 0.906 36.49 (0.0)" 0.67 2.921
Rangeland
S oS3 5 @l
Rangelands of cypress 1.262 15.21 46.47 38.26 0.619 57.63 (+57.93) 0.67 4.611
under-story
A pll oS3l 5 e
Rangelands of almond 1.252 9.26 52.8 37.94 0.686 50.29 (+37.81) 0.67 3.941
under-story
A5 (‘1:\4 ol s
1.265 16.88 43.65 39.47 1.333 43.43 (+19.01) 0.25 0.31
Almond trees
9w Ol s
7 1.252 14.39 44.63 40.98 0.856 52.09 (+42.75) 0.37 0.3774

Cypress trees

*Percent of deviation in comparison with native vegetation (rangeland).
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Figure 4. Dynamics of organic carbon stock in two climate change scenarios; non-occurrence of climate change
(—) and occurrence of climate change (A) in the different vegetation treatments in the Bajgah region.
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Table 3. SOC Stock and its percentage change compared to 2014 in the different treatments under two
scenarios of climate change in Bajgah region.
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Abstract

Background and Objectives: The conversion of natural vegetation to other vegetation covers
and climate change has had a major impact on the decomposition of soil organic carbon and
eventually the emission of carbon dioxide (CO,) from the soil into the atmosphere. But so far in
Iran, little researches have looked at the effect of the conversion of vegetation and climate
change on the amount of soil organic carbon (SOC) stock as a key component in reducing the
effects of climate change and global warming. To overcome the limitations of field studies,
SOM models provide the best scientific understanding of the dynamics of SOM. RothC Carbon
model is one of the most widely used models in soil carbon sequestration studies that has been
used in many studies to study the effect of climate change on soil carbon stock. The purpose of
present study, investigate the effect of converting native vegetation (rangeland) into four new
vegetation (rangelands of cypress under-story, rangelands of almond under-story, cypress trees
and almond trees), as well as the simulation of the effect of two climate scenarios
(non-occurrence of climate change and the occurrence of climate change) on the dynamics of
SOC stock in the five vegetation covers of the Shiraz Bajgah region for 36 years (2014-2050).

Materials and Methods: In this study, 210 soil samples were collected to determine the soil
organic carbon and soil texture as well as 420 samples for determining the soil bulk density.
After measuring the parameters, SOC stock at 0-20 cm depth was calculated for each vegetation
cover treatment. Finally, the effect of vegetation conversion and two climate scenarios on the
amount of SOC stock using the RothC model was investigated in the five vegetation covers of
Shiraz Bajgah region.

Results: The results showed that the increase of SOC stock due to planting of cypress trees after
15 years was higher than the amount increase of SOC stock due to the planting of almond trees
after 30 years in Bajgah region. The simulation results of the RothC model also indicated that in
comparison with 2014, the SOC stock in the 2050 in the rangeland, rangelands of almond
under-story, rangelands of cypress under-story, cypress trees and almond trees treatments will
be decreased by 12.19%, 12.14%, 12.11%, 10.37% and 10.49%, respectively due to climate
change; and the amount of SOC stock in each of the treatments before and after climate change
at 5% level (P<0.05) had significant difference.

Keywords: Almond tree, Cypress tree, Global warming, Rangelands of Bajgah region,
Rothamsted carbon model (RothC), Soil carbon modeling
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