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Abstract

Background and objectives: The Zagros forests vegetation area, with an area of more than 5
million hectares and providing more than 40% of the country's water, is ecologically very
important. The forest covers 256,000 hectares of Kurdistan province (8.8% of the province) and
makes a significant contribution to carbon sequestration. Atmospheric carbon dioxide has
increased significantly in recent decades. In reducing atmospheric carbon dioxide, vegetation
and the soil beneath it play a very important role. The aerial parts of trees (the ground layer)
contribute greatly to biomass production and carbon sequestration. The purpose of this research
was to investigate the carbon sequestration of the tree layer in two sample plots: Garan (Gargh
and protected stands) and Dolah Naw (typical forests of the province).

Methodology: In order to carry out this research, two samples from Garan and Dolah Naw in
Marivan County were selected. In each region, a square sample plot of one hectare was
established, and with 100% statistical inventory, quantitative characteristics, including tree
species, breast diameter, tree height, crown height, and crown area, were recorded. In both
sample plots, the trunks and top branches of the trees were sampled, and for this purpose, three
trees were selected for each species in each plot. Samples were taken from the trunk, main
branches, and secondary branches of the trees. In the laboratory, the wet weight, dry weight, and
carbon percentage of wood samples were calculated by burning the dried samples in an electric
furnace. Then, the above-ground biomass of trees was calculated using allometric equations,
and finally, the carbon stock of all trees was estimated. The quantitative parameters and the
average of the above-ground biomass and carbon stock were compared. An independent t-test
was used to compare quantitative parameters and carbon storage in the two sample plots of
Garan and Dolah Naw.

Results: The findings of the research showed that the amount of biomass on the ground in
Dolah Naw and Garan sample plots was 45.3 and 41.4 tons per hectare, respectively. In the
Dolah Naw sample plot, two species, Quercus brantii and Q. infectoria, with a total of 24.68
tons per hectare, accounted for 54.5% of the biomass of the tree layer. The carbon stock of the
tree layer in Dolah Naw and Garan samples was calculated as 22.4 and 20.3 tons per hectare,
respectively, and the results of the independent t-test showed a significant difference between
the quantitative characteristics of diameter at breast height, total height, tree crown area,
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biomass, and carbon storage in the two sample plots. The contribution of the Q. infectoria
species to carbon sequestration in Dolah Naw and Garan samples was 6.48 and 9.13 tons per
hectare, respectively. On the other hand, the averages of quantitative characteristics, including
tree height (3.7 meters), diameter at breast height (15.79 c¢cm), and crown area (6.77 square
meters), in the Dolah Naw sample plot were greater than those in the Garan sample plot.
Conclusion: The general results showed that the carbon storage of Dolah Naw stands (wood
biomass with slightly higher forest characteristics) was greater than that of Garan forest. To
optimally manage these forests and increase carbon dioxide storage, it is essential to manage
and control the factors of forest destruction (such as the development of agriculture under the
forest canopy, intensive grazing, excess livestock capacity, fire management and control, coal
mining, and other factors) and take action in degraded areas to promote reforestation and
afforestation using native species (Quercus brantii, Quercus infectoria, Quercus libani, and
Pistacia atlantica) in the destroyed stands

Keywords: Above-ground biomassss, allometric equation, Quercus infectoria, tree layer.
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Figure 1- Location of the studied area in Kurdistan province
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Table 1. Additional characteristics of the research stands

Forest structure Seedling Coppice  Aspect Above Location Site
origin origin sea level Longitude
latitude
YOUng unaged 9.9 90.1 N 35°32"' 64"N 45°57"' 45"E -Garan
coppice forest
YOUng aged 174 82.6 W 35°23' 04"N 46 °06'. 20"E -Dolah Naw

coppice forest
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Table 2- Average of meteorological parameters in Marivan County

Total annual evaporation Average temperature Annual rainfall (millimeters Year
(millimeters per year) (centigrade) per year)
1740.1 13.7 790.1 1398 (2019)
Long-term average (1999-
1639.5 135 824.2 2022)
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Table 3- Model for estimating biomass and carbon storage on land in single-stemmed tree and coppice forest

Model The dependent variable

independent variable species

Y =0.615* X2 Biomass (kg)

Y =2.534%* x>38 Biomass (kg)
Y =1.868%* x>4 Biomass (kg)
Y =0.9754*x16%4 Biomass (kg)

Y =0.3*X?*% Biomass (kg)

Diameter at breast height Quercus brantii Lindl (Seed
(cm) origin)
Average crown diameter (m) Quercus brantii Lindl
(Coppice origin)
Coppice Quercus brantii
Lindl

Pistacia atlantica Desf

Total height (m)

Diameter at breast height
(cm)

Diameter at breast height
(cm)

Other species
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Table 4- The means of study variables in Garan and Dolah Naw sample plots
Parameters Dolah-Naw site + (Standard Garan Site + (Standard deviation)
deviation)
Height (Meter) 3.70 + (1.10) 3.12 + (1.13)
Diameter at breast height (cm) 15.79 + (5.45) 11.39 + (5.02)
Crown area (Square meters) 6.77 + (3.11) 5.89 + (2.76)
Wood biomass (Kg/tree) 81.99 + (14.5) 46.18 + (10.72)
Carbon stock (Kg/tree) 40.46 £ (8.22) 22.78 £ (5.76)
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Table 5- The results of independent t-test for the significance of the difference of the study variables

T Degree of freedom Sig.
Height 9.721 1440 0.000"
Diameter at breast height 11.288 1440 0.000™
Crown Area 2.961 1440 0.003™
Wood biomass 5.579 1440 0.000™
Carbon stock 5.521 1440 0.000™
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Figure 6- Species composition of trees in Dolah Naw sample plot
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