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Avrticle Info ABSTRACT

Avrticle type: Background and Objectives: The leaf area index (LAI) is a crucial
Full Length Research Paper  stryctural characteristic in forest ecosystems, significantly impacting
energy exchange, weather patterns, atmospheric processes, and gas models.

Article history: This index informs managers and planners about factors like

Received: 01.21.2024 photosynthetic ~ activity, evapotranspiration, and habitat fertility.
Revised: 02.17.2024 Physiographic factors — elevation, aspect, and slope — also influence global
Accepted: 02.27.2024 LAI variation. This study investigates and evaluates LAl changes across

different elevation, aspect, and slope classes.

igﬁgrds. Materials and Methods: A systematic sampling method with a 100 x 100
Elevation above sea level, ~ Meter grid was employed to collect ground-based LAI data from 230
Leaf area index, square plots (1000 m2 each) across five sites (Kordkoy, Shast Kalateh,
Sites, Zarrin Gol, Sokhdari, and Loveh). Leaf area was measured using a 60 x 60
Slope cm harvesting trap in the center of each plot. Elevation, aspect, and

slope data were obtained through digital elevation model (DEM)
analysis. Subsequently, LAl comparisons and analyses were conducted
across different elevation, aspect, and slope classes using Duncan's and
independent t-tests.

Results: LAl values ranged from 8.91 (highest) in Kordkoy to 5.10
(lowest) in Zarrin Gol. Analysis of variance revealed a significant
difference in LAI across elevation classes within the entire study area. LAI
increased with elevation up to around 1300 meters, followed by a plateau.
Duncan's and independent t-tests indicated no significant differences in
LAI between sites within elevation, aspect, and slope classes, except for
the Kordkoy site.

Conclusion: This study identifies elevation as a more prominent factor
for LAI investigation compared to slope and aspect. Understanding
the impact of physiographic factors on LAl and monitoring its changes
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are critical for developing effective policies to mitigate climate change
and global warming impacts, ultimately promoting sustainable forest
management.
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Figure 1. Location of the study area in Iran (A), Golestan Province (B), part of Hyrcaniyan forest (C) and
leave traps (D).
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Table 1. Classification of the number and percentage of physiographic factors in the broadleaf forest of
Golestan province.
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Table 2. LAI values obtained from field measurements.
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Table 3. The results of one-way analysis of variance obtained from the comparison of leaf area index at
different elevation in five sites of Kordkoy, Shast-Kalateh, Zarrin-Gol, Sokhdari and Loveh.
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sig F MS SS df Source Factor
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lao Y - =) L Aol
4.074 916.592 226 et 20 (o) s a5l plis,
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Figure 2. Comparison of leaf area index at different elevations in five sites of Kordkoy, ShastKalateh,
Zarrin-Gol, Sokhdari, and Loveh.
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Table 5. The results of one-way analysis of variance obtained from the comparison of the leaf area index in
different classes of the slope.
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Figure 5. Comparison of leaf area index in different classes of slope in five sites of Kordkoy, Shast-Kalateh,
Zarrin-Gol, Sokhdari, and Loveh.
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Table 6. The results of one-way analysis of variance resulting from the comparison of LAI with slope in the

three regions of Shasat Kalateh,

Zarrin-Gol and Loveh.
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Figure 7. Comparison of leaf area index in different classes of slope in three sites of Shast-Kalateh, Zarrin-Gol,
and Sokhdari.
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Table 7. Results of independent t-test comparing leaf area index with slope in Kordkoy and Sokhdari sites.
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