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Managing mountain forests globally is a highly challenging endeavor. The utilization of essential
forest ecosystem services by communities residing near densely populated mountainous areas—

2024; such as timber production, mobile pastoralism, recreation, biodiversity conservation, and carbon
Accepted: 16 February sequestration—can lead to a diminished capacity for these ecosystems to provide protective services
2025 against gravitational hazards (including floods and landslides) and water retention. In this study, a

Auvailable online 07 systematic-random method was employed to sample the existing juniper forests within the triple

September 2025 ranches of "Sarchah Bala, Sarchah Payin, and Zire Daloucheh" in the Hezar Masjed mountain range,
using a sampling network of 500x500 meters. Forest cover variables were estimated following the
Forest Inventory Guidelines established by the Technical Department of Forestry Organization,
Keywords: utilizing a combined transect-plot sampling method (50x20-meter plots and 300 meter transects).
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Subsequently, the forest cover data were integrated with geological, socio-economic, topographical
data, and consequently, management plans presented within the work units. The actual average
percentage of forest canopy cover across all three ranches was estimated to be 0.940 + 0.018 with a
95% confidence level. The average individual per hectare of regenerations, woody elements with
diameters less than 2 meters and greater than 2 meters was 53.6, 105.95, and 69.4, respectively, with
a total average of 228.9 individuals per hectare. In six work units covering a total area of 414
hectares, the average elevation was 2101 meters above sea level, with rainfall of 371.9 mm, an
annual temperature of 8.1 °C, and an average slope percentage of 57.4%. These units are
characterized by the Mozduran formation, with 75 to 90 percent rocky outcrops, rocky and gravelly
soil, and an average tree and shrub canopy cover of 5-10% and 1-5%, recommending a protection
plan for these areas. In another seven work units covering 658 hectares, the planting of juniper
seedlings and accompanying species was proposed, where characterized with an average elevation
of 2147 meters, rainfall of 376.2 mm, an annual temperature of 7.9 °C, and an average slope of
34.2%, the Shurijeh formation exhibited 25 to 50 percent rocky outcrops, deep sandy-loamy soil,
and a tree and shrub canopy cover of 5-10% and 1-5%. The results of this research indicate a very
high density and canopy cover percentage of juniper trees in a rich and unique ecosystem,
highlighting the need for meticulous protection of these trees as highly valuable genetic resources
for the vulnerable juniper communities in northeastern Iran to be prioritized with utmost seriousness.

1. Introduction

Mountains cover 24% of the Earth's total surface,
and 12% of the global population directly depends
on mountainous ecosystem services for their
livelihoods and well-being. They serve as habitats
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for numerous plant and animal species and are
often considered specific refuges and hotspots of
biodiversity. Mountains represent a highly
complex geosystem, comprising a collection of
very sensitive ecosystems that are particularly
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vulnerable to human interventions. Mountain
ecosystems provide a wide array of products and
services to the people residing in these areas,
offering spaces for livestock grazing, firewood
collection, timber for rural home construction, and
the harvesting of medicinal and edible plants.
Species of the genus Juniperus play a significant
role in maintaining the ecological services of high-
altitude mountain ecosystems, extending from the
Himalayas and Western China to the Near East,
Central Asia, the Indian subcontinent, the Middle
East, Southern Europe, the Mediterranean, parts of
Africa, and even into the high elevations of North
America, southwestern United States, and Mexico.
They often constitute the only source of support for
local communities. The activities of these residents
frequently result in the substitution of Juniper
forests' services with alternative ecosystem
services, such as agriculture, horticulture, and
transhumant  livestock farming in  these
mountainous regions.

The irrational use of these sensitive and vulnerable
ecosystems has led to significant disruptions in
their  functioning. Limited frameworks for
management aimed at enhancing the resilience of
ecosystems in arid and semi-arid regions against
drought effects and human interventions are
available. This challenge is particularly acute in
Juniper forests, which have experienced significant
loss of their native trees over the past few decades.
In Iran, such ecosystems, particularly in the Hezar
Masjed Mountains of Khorasan, are managed
through the framework of ranches due to the clash
between the needs of local residents and those of
herders with customary ownership rights.
Currently, the preparation and development of all
forestry and rangeland management programs
emphasize the study and statistical evaluation of
vegetative elements, including both tree and shrub
species, which play a central role. The proposed
practical solutions in the plans are based on these
evaluations.

2. Methodology

In this study, a systematic random sampling
method was employed by selecting a 500%500-
meter statistical grid to sample the Juniper forests
within the ranch units of "Sarchah Bala, Sarchah
Pain, and Zireh Dalucheh," covering an area of
1,081 hectares in the Hezar Masjed Mountains. To
estimate canopy cover and the number of forest
trees per hectare, the forest inventory guidelines
from the Technical Forestry and Afforestation
Department were utilized, employing a combined
sampling method of transect-plot (with plots of
50%20 meters and a transect of 300 meters). To
achieve statistical accuracy in tree cover sampling
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within the Juniper communities, the required
number of plots was first determined by the pilot
sampling before conducting the final inventory.
Upon analyzing the data concerning tree and shrub
cover, these were integrated with geological,
topographical, soil, and socio-economic data to
ultimately provide a management plan for the
operational units.

3. Results

A total of 15 tree and shrub species were recorded
in the ranches, with the highest abundance and
canopy cover percentage attributed to the Juniper
species. The true average canopy cover percentage
for the studied area was estimated to be 0.940 +
0.018 at a 95% confidence level. The average
number of individuals per hectare for regeneration
and woody elements with diameters less than 2
meters and greater than 2 meters was 53.6, 105.95,
and 69.4, respectively, summing to a total average
of 228.9 individuals per hectare. In six operational
units encompassing a total area of 414 hectares, a
protective management plan was proposed. These
areas were characterized by the average elevation
of 2,101 meters above sea level, an annual rainfall
of 371.9 mm, an annual temperature of 8.1 °C, and
an average slope of 57.4% the Mozduran
formation, exhibiting 75 to 90 percent rocky
outcrops, rocky and gravelly soils, and an average
tree and shrub canopy cover of 5-10% and 1-5%.
In other seven operational units covering 658
hectares, the planting of juniper seedlings and
accompanying species was proposed, where
characterized by the average elevation of 2,147
meters, rainfall of 376.2 mm, an annual
temperature of 7.9 °C, and an average slope of
34.2%. The Shurijeh formation in these units
showed 25 to 50 percent rocky outcrops, deep
sandy-loamy soils, and a tree and shrub canopy
cover was 5-10% and 1-5%.

4. Discussion

In the three ranches, a total of 27 users reside in the
downstream rural areas and are allowed to use
these pastures for 73 days each year. However, it
remains unclear whether the duration of their usage
is effectively monitored. These pastures, located at
an average elevation of 2100 meters above sea
level, experience an annual average temperature of
approximately 8 degrees Celsius, and precipitation
mainly occurs in the form of snow. Consequently,
the trees and shrubs in the region have a short
growing season and limited annual growth.
Furthermore, the cold and dry climate makes
natural regeneration conditions significantly more
challenging. This is evident as the majority of
woody species regeneration is attributed to juniper,
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barberry, and wild rose, which are not particularly
palatable for livestock. In most areas, over 90% of
the forest composition is dominated by juniper
species. The decrease in species mixing due to
human activity impacts biodiversity and the
survival of animal species, particularly birds.
Within the entire watershed of these regions, there
are at least four species of wild cherries and several
endemic species, of which only a small population
remains.

5. Conclusion

Kartoolinejad

The forests studied in the three ranches are
primarily composed of juniper trees that are
notably tall and possess large crown diameters,
particularly in the upper reaches of the
management systems. The junipers in these areas
are mature and have thick trunks, making them
valuable resources for seed production.
Occasionally, they form dense stands, with their
canopy coverage sometimes exceeding 20%,
which is unique within Iran. Therefore, it is
essential to protect these valuable genetic resources
by designating them as protected areas for future
generations.
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