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3 - Convention

4 - United Nations Framework Convention on Climate Change (UNFCC)
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Figure 1- The location of Bemo National Park in Iran, Fars and the cities of Shiraz and Sepidan.
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Figure 2- Soil Sampling Sites within and Outside Bemo National Park's Boundaries.
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Table 1- Estimation of Soil Carbon Sequestration, Absorbed CO, Equivalent in the Atmosphere, and Economic Value

within the Park.
Number of . Absorbed Estimate of Damage Cost Avoided
. Soil Percentag L .
Sampling . . CO, (Million Rials/Ha)
. Soil Specific eof Carbon  Carbon . - -
Locations Texture Gravit Oreanic Jm? ton/ha Equivalent Low Medium High
Row Indicated on the 3y s & (ton/ ha) Level Level Level
Map g/m Carbon
1 1,2,4 Loam 1.25 1.11 4162.5 41.63 152.76 127.96 426.55 3412.38
5 3 lésrz::iny 135 0.95 34875 34.88 141.2 118.28 394.27 3514.14
3 6.7.8 Ié:i:iny 135 0.95 3487 5 34.88 141.2 118.28 394.27 3514.14
4 9,10, 11,17 Loam 1.25 1.11 4162.5 41.63 152.76 127.96 426.55 3412.38
5 12,13, 14 iiz(g 135 0.95 3487 5 34.88 141.2 118.28 394.27 3514.14
6 16 Loam 1.25 4162.5 41.63 152.76 127.96 426.55 3412.38
7 18,19 Loam 1.25 4162.5 41.63 152.76 127.96 426.55 3412.38
8 20 Is‘gs(liny 1.35 0.95 3487.5 34.88 141.2 118.28 394.27 3514.14
Mean - - 1.30 1.03 4005 40.05 146.98 123.12 410.41 3286.26

Source: Research data and authors’ calculations
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Table 2- Estimation of Soil Carbon Sequestration, Absorbed CO, Equivalent in the Atmosphere, and Economic Value Outside the Park.

SSigns1 .of Soil » Abé(gbed Estimate( Ii)/[f' Eam;ge lC/(I)_;t )Avoided
amplin, . . ercentage illion Rials/Ha
Localziongs T Soil (S}pCC‘l fic of Organgic Ca/rbgn Ca;%) n Equivazlent Low Medium High Level
Row Indicated on the exture ravlt}y Carbon gm tonha (ton/ ha) Level Level
Map gm
1 A Loam 1.25 0.55 2062.5  20.63 75.69 63.41 217.35 1690.82
2 B Loam 1.35 0.6 2250 22.50 82.58 69.17 230.57 1844.53
3 C Loam 1.35 0.6 2250 22.50 82.58 69.17 230.57 1844.53
4 D Loam 1.25 0.5 1875 18.75 68.81 57.64 192.14 1537.11
5 E Loam 1.25 0.65 24375  24.38 89.46 74.93 249.78 1998.24
Mean - - 1.25 0.58 2175 21.75 79.82 66.86 222.88 1783.04

Source: Research data and authors’ calculations
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Table 3- Results of the Comparison Test for Average Carbon Sequestration Values and Damage Cost Avoided whitin and Outside the Park.
Lyon's Test for Assessing T Test for Assessing Equality of

Variabels Equality of V'c.lria.nces Varianc.es .
F Significance T Significance

Level Level

Carbon Sequestration (ton/ha) 0.041 0.84 17.24 0.000

Damage Cost Avoided at a Low 0.041 0.84 17.25 0.000
Level (million Rials)

Damage Cost Avoided at a Medium  0.041 0.84 17.24 0.000
Level (million Rials)

Damage Cost Avoided at a Low 0.041 0.84 17.24 0.000

High Level (million Rials)
Source: Research data and authors' calculations
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Table (4)- Estimation of Soil Carbon Sequestration and Damage Cost Avoided for Plant Types whithin the Park at Low, Medium and High

Levels.
Row Plant Type Carbon Absorbed Estimate of Damage Cost Avoided
Sequestration CO, (Milliard Rials)

Number Name* Area (ha) Ton/ha  Thousand ﬁg“wzl:;t Low Medium  High Level

on the s Ton (12;) s Level Level

Map

s.Su - As.Rh - Ar.Au . . . : . : :

1 1 As.Su-AsRh-ArAu  566.92 3488 1978 5772.56 2306 74334 59484
2 2 As.Su-AsGo-EbSt 88386 3488 30.83 113.13 347.78 - 1159.26 92741
3 3 As.Su - St.Ho - Eb.St 1246.79 41.63 51.9 190.47 585.53 1951.77 15614.18
4 4 Eb.St- As.Go- StHo  1566.33 41.63 65.2 239.28 735.59 2451.96 19615.66
5 5 Sc.Or - As.Go - Eb.St 1380.81 41.63 57.48 210.94 648.46 2161.55 17292.4
6 9 Am.Sc - Pi.Kh- Fi.Ca  8906.31 34.88 310.61 1139.93 350.43 11681.3 93450.42
7 12 Eb.St - As.Su - St.Ho 1354.74 41.63 56.39 206.96 636.22 2120.75 16965.99
A 15 AS.Su - As.Ce-Eb.St  774.46 34.88 27.1 99124.13 304.73 1015.76 8126.1
Total - - 16680.22 - 619.29 2272.38 6985.77 23285.9 186287.15

Source: Research data and authors calculations OB N 99 s dwlxo g Lodls g

*-Full Names of Each Type of Plant in Numerical Order:

1. Astragalus susianus-Astragalus rhodosemius-Artemisia aucheri. 2. Astragalus susianus-Astraglus gossypinus-Ebenus stellata. 3.
Astragalus susianus-Stipa hohenackeriana-Ebenus stellata. 4. Ebenus stellata-Astraglus gossypinus-Stipa hohenackeriana. 5. Ebenus
stellata-Astragalus susianus-Stipa hohenackeriana. 9. Amygdalus scoparia-Pistacia khinjuk-Ficus carica. 12. Ebenus stellata-Astragalus
susianus-Stipa hohenackeriana 15._Astragalus susianus-Astragalus cephalanthus-Ebenus stellata.
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Extended Abstract

Introduction

Carbon dioxide gas, produced from fossil fuels in industrial centres and near big cities, has a significant
effect on climate change and global warming. Sequestration of carbon in plants and soil of protected
areas, especially national natural parks, is the simplest and most economical way to reduce atmospheric
carbon dioxide. The National Bamou Park, with an area of 46,913 hectares near the industrial centres
of Shiraz, Zarghan, Maroodasht and Abbarik, provided a good chance for carbon sequestration. In this
research economic analysis of this park’s soil carbon sequestration capability in 2022 was done.
Materials and Methods

Based on vegetation cover and geomorphological conditions, 20 and 5 locations inside and outside the
park were selected for sampling. Composite soil samples were taken from the 25 profiles with a depth
of 30 cm length and width of 20 cm. The Wallcly-Black method was used to determine the percentage
of soil organic carbon in the laboratory. The economic evaluation of the sequestered carbon was done
using the damage cost avoided method at three levels: low estimate based on the values of trade in the
Prototype Carbon Fund, medium estimate based on anticipated values in the future European Union
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carbon trading scheme and high estimate based on the damage cost assessment made by Intergov-
ernmental Panel on Climate Change.

Results

Based on the results, the average measures of carbon sequestered in the soil of the lands inside
and outside the park were 40.05 and 21.75 tons per hectare, respectively. Based on the t-test, the
average carbon sequestered inside and outside the park significantly differs at 1%. The average
economic value of avoided damage related to carbon sequestration per hectare of land inside the
park at low, medium and high levels are 123.12, 410.41 and 3283.26 million rials, respectively. The
corresponding amounts outside the park are 66.86, 222.88 and 1783.04 million rials. The average
economic value of sequestered carbon in the soil of each hectare of land inside and outside the park,
based on the t-test, has a significant difference at the level of 1%.

Conclusions and Recommendations

The suitable conditions of vegetation and soil of Bamou National Park have caused this park to
have a high economic value because of the environmental services of carbon sequestration in the
soil and absorption of carbon dioxide gas. Thus, it is possible the economic value of such services is
considered in financial calculations, and all or part of it is allocated for the protection and
expansion of these parks. An important point about the economic value of the parks and
forest ecosystems services is the possibility of buying and selling carbon sequestered or carbon
dioxide gas emitted into the atmosphere. For this purpose, it is suggested to pay attention to the
legal frameworks and necessary infrastructures for creating an applied market of carbon sequestra-
tion and carbon dioxide emission at the national and regional levels. In addition, concerning the
natural resources of Fars province and the criteria of international climate change agreements, it
is possible to use foreign capital to help create and expand national parks and forest ecosystems as
greenhouse gasreservoirs. Therefore, itis suggested to use these legal agreements to attract credit from
international organizations.
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