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Estimation of carbon storage of tree cover in urban forest (study area:
Mazandaran province, Sari city)
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Extended Abstract

Background and objectives: One of the most significant factors contributing to global warming is the
illegal emission of greenhouse gases, the most important of which are nitrogen dioxide (NO2), carbon
dioxide (CO2), and methane (CH4). However, due to the large accumulation of carbon dioxide in the
atmosphere, this gas is a key contributor to global warming. Therefore, to reduce atmospheric carbon
dioxide and balance greenhouse gas levels, atmospheric carbon must be absorbed and stored in various
forms. Urban forests have a high capacity to absorb atmospheric carbon dioxide and provide many
environmental services in urban areas. Consequently, it is necessary to obtain accurate and reliable
information in this regard to manage these forests optimally for increased carbon sequestration. This
research aimed to estimate the carbon stock of the urban forest in Sari City, the capital of Mazandaran
province.

Materials and methods: In this research, using selective sampling, 150 samples were taken (50 samples
in each region), with efforts made to distribute these samples across the three regions. First, information
related to the general characteristics of each sample, including elevation above sea level, slope, and aspect,
was recorded. In each sample plot, species type, diameter at breast height, height, and small and large crown
diameters of all trees were measured, and the number of each tree and shrub species was recorded. In each
sample plot, the species type, breast diameter, height, and small and large crown diameters of all trees were
measured, and the number of each tree and shrub species was counted and harvested. The center of each
sample plot and each measured tree was recorded with a GPS device and transferred to the GIS software
environment. After calculating the carbon sequestration of trees, the relationship between diameter and
carbon sequestration was investigated using linear regression in SPSS software version 21. A carbon
sequestration zoning map was then prepared for all areas of Sari using the conventional kriging method in
GS+ software.

Results: The highest and lowest amounts of carbon sequestration by trees was observed in areas one (60.95
+ 31.10 tons per hectare) and three (13.68 + 3.84 tons per hectare) of Sari city, respectively. Variance
analysis of the relationships between diameter and carbon deposition showed that both linear and power
regression models were significant. The evaluation results of the linear regression model (R2 = 0.74) and
the power model (R2 = 0.97) indicated that both models are highly accurate in estimating carbon deposition
on the ground of trees. According to the results, the highest potential for carbon sequestration was observed
in the northeastern part, located in municipality area number one of Sari.

Conclusion: Conclusion: This research observed a high level of carbon sequestration in the city of Sari.
the main reason for the substantial carbon deposition in Sari is that most of the trees in its green spaces are
mature plane trees. The high carbon deposition of plane trees is due to the greater density of their wood
compared to other species. Generally, young trees sequester carbon at a higher rate and speed than older
trees, but mature trees store larger amounts of carbon over longer periods. the finding that trees in Sari can
absorb 200 tons of carbon per hectare is both remarkable and promising. Prioritizing the preservation and
growth of larger, older trees in urban environments may yield significant benefits for carbon sequestration.
Additionally, examining the temporal dynamics of carbon sequestration, incorporating other environmental
variables, or refining the spatial resolution of the analysis could further improve the accuracy of carbon
sequestration estimates. Therefore, acquiring more information in this area is essential.
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Table 3- Results of variance analysis of carbon sequestration estimation using the studied models

Model Sum of Squares Df Mean Square F Sig.
Linear  Regression 49350192.087 1 49350192.087 4504.787 0.000
Residual 17166571.801 1567 10955.055
Total 66516763.888 1568
Power  Regression 11961.724 1 11961.724 66450.715  0.000
Residual 282.074 1567 .180
Total 12243.798 1568
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Table 4- Evaluation results of the investigated models for estimating carbon sequestration

Model R Square Adjusted R Square Std. Error of the Estimate
Linear 0.742 0.742 104.66640
Power 0.977 0.977 0.424
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Figure 4- Carbon sequestration zoning map in Sari city
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