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Abstract The tree cutting in the forests can affect
different environmental aspects such as snow
accumulation, density and temperature. This phenomenon
was investigated in the Caspian Hyrcanian mixed forests
(Namkhaneh seris, Kheiroud, Mazandaran province, Iran)
from year 2001 up to 2005. A region with tree cutting was
compared with region without any cutting (control). For
measuring snow accumulation, 10 pickets in each region
were installed and snow height was measured every 5
days. For determining the density, sampling was done
with 500 cm?® sampler from different snow depths every 5
days. Finally, snow temperature was measured at
different depths with thermometer. The results indicate
that the average of snow density in cutting region
and control region are 0.178 gr/cm® and 0.151gr/cm?,
respectively and there is not any significant difference
between them. Also decreasing in canopy due to tree
cutting has a significant relation with snow accumulation
and its depth. Also, the average snow height in control
region was 13.88 cm and after cutting increased to
21.15 cm. Snow temperature increasing is significantly
related to the decreasing in canopy. Therefore, the
average snow temperature in control region is -3.3°
C, which decreases to -10.3°C by cutting the trees.

Keywords Hardwood, Snow Accumulation, Group
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1. Introduction

Utilization of forests for different purpose especially
wood production has been widely considered for decades
and therefore their harvesting effects on environmental
condition has been a great concern [1]. As one of the
important hydrological parameters in forest is snowing, it
seems that trees cutting in forest can affect this
hydrological condition, too [10]. Information in this part
is very poor in Iran, Therefore it is necessary to study the

influence of group cutting on factors such as snow density
and depth and temperature. There are different researches
in this respect. For example in southern Dakota mountains
in the USA, it was found that snow depth was higher in
regions without trees which had caused run off after snow
melting [4, 5].

Forest cutting is a major anthropogenic disturbance that
effects on the physical characteristics of snow and impacts
on the snow accumulate that are poorly understood over
large areas. Using recent annualized forest inventory data,
we estimated cutting — related loss of live biomass in the
north of Iran [6].

Forest cutting broadly defined here as human activities
that remove trees for timber or for converting forestlands
into other land uses. Forests in the Iran experience major
management activities and disturbance that strongly affect
its density, special germ and depth. Also this characteristics
that mention above due to forest cutting activities remain
highly uncertain in the country. Although the overall
annual rate of Iran forest harvest appears fairly stable since
the 1980, the estimated snows accumulate in the
conterminous Iran range from 60 to as much as 93 in recent
decades. In addition, there is a critical data gap on the
characterization of partial cutting in the Iran. Unlike
estimates from ecosystem models and remote sensing
techniques that usually mix all information together, the
inventory- based estimates represent the full range of forest
types, age classes, climate zones and management regimes.
Therefore, the dataset can isolate different type of
disturbances. Here, we present bottom- up estimates of the
average annual density, depth, Wight snow. There was
1,942,353 ha of forests in the northern Iran averaged from
1995-2015[8].

Also Koivusalo & Kekkonen (2002), in the southern
forest of Finland, could determine the snow melting with
snow temperature [8].

George et al. (2007) indicated that the topographic and
plant coverage had inverse effect on snow accumulation
and it’s melting [6].

Sobota (2011) has investigated the snow accumulation,
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melting and its surface temperature in northern west of
Poland from year 2002 to 2011. Results showed that the
snow temperature in higher depth is more to some extent
in comparison with snow surface [9]. Considering the
previous investigations, It seems that there is a serious
lack of data about the influence of group cutting in north
Caspian forests of Iran on the snow depth, density and
temperate.

2. Materials & Methods

Case Study

Case study was placed in Caspian Hyrcanian mixed
forests (Namkhaneh seris (part of parcel 218), Kheiroud
(7km far from Nowshahr), Mazandaran province, Iran).
Area of studied region was 4100 m? (Figure 1). In fact, the
area of each par (cutting area and control was about 2100
m?. This considered parcel has between 1180 1260 mete
heights from Caspian Sea level [23]. Average parcel slope
is about 20-30 % and the slop is SW [1]. Considering
Nowshahr climatology, its precipitation gradient is about
1300 mm in June up to 1410 mm in October. The
maximum and minimum temperature of region is about 29
and 2.6 centigrade degree.
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Figure 1. The map of case study

The main parts of soils in case study are soils made by
erosion of calcareous stones [14]. It should be mentioned
that in Kheiroud kenar region [13], four main soil
category of soil can be observed as following: contain of
Entisols, Inseptisols, Vertisols and Alfisols [27, 20].

3. Method

For measuring the snow depth during 4 years (from
2002 up to 2005), according to area, topographic and slop
of region, each 200 m?, one picket was set which totally

557

10 pickets were considered for cutting part and 10 pickets
for control part. Snow depth measuring was measured in
both cutting and control parts. Simultaneous with snow
depth measuring, snow density was estimated by profile
digging with special 500 c¢cm? sampler in different depth
(sampling each 10 cm from the snow surface up to surface
of forest land) [3]. Snow collected in sampler was
weighted and considering the specified volume of sample
and also the ratio of weight to volume, the snow density
was calculated. Moreover, the temperature of snow was
determined by thermometer in different depth every 5
days. These measurements continued 4 years. After
collecting the data, their normality was tested and then the
t-test was considered for comparing between tree cutting
and control parts. It should be mentioned that SPSS
software was used of statistical analysis [21, 22].
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Figure 2. Plants distribution map in case study [2]

4. Results and Discussion

T standard test was done for comparison snow
accumulation and density in cutting and control part in
winter season and at first of spring season. Results show
that in the considered properties, both in the snow
accumulation and snow temperature, there is significant
different at 95% confidence level between cutting and
control part in deferent years, but in contrast, in snow
density, there is no significant different between cutting
and control part.

In table 1, brief of variance analysis snow depth and
density and temperature in cat and control region [25]

Also Table 2 show number average measurement
parameters in deferent years. Curve of snow accumulate
depth between cut and control region was brought in
figures 3 to 6. Also Result of comparison snow density in
cut and control was brought in 7 to 10 figure and figures
of 9 to 12, show curve of snow temperature in deferent
depth and in 4 years.
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Tablel. Density average, depth and snow temperature in years 2002 up to 2005

Treatment Control region Cut region P value

Adjective 2002 | 2003 | 2004 | 2005 | 2002 | 2003 | 2004 | 2005 | 2002 | 2003 | 2004 | 2005
Density(gr/ent) | 163 | 0,004 | 0.163 | 02117 | 0.159 | 0,089 | 0254 | 0213 | 0.9603 | 09432 | 09432 | 09432

Depth(cm)’ 752 | 1119 | 19.68 | 1645 | 1237 | 1655 | 32.56 | 23.13 | 0.0497 | 0.0428 | 0355 | 0.0445
Temperature(c) | 6| 37 | 44 | 28 | -106 | 95 | <114 | -86 | 00322 | 00411 | 00411 | 0.0461

*: significant deferent between cut and control region in P value 5% and ns: do not significant deferent

Table 2. Density average, depth and temperature in years from 2002 up
to 2005

Eg]fg:ie\j: Control region Cut region
Density(gr/cm®) 0.151 0.178

Depth(cm) 13.88 21.15
Temperature(c®) 3.3 -10.3

Figure 3 comparison snow dept show in cut and control
region after cutting in 2002. This graph is between Jan up
to Mars 2002, snow depth after cutting has increased,
because tree was cutter and haven’t any tree in cut region
and therefore can’t accept snow in its branch.

240
200 e
160 et s s o'
£ oo et control
z 120 7 . - -
g w0 e .
40
o —TTr T T T T T T ——r
S -ﬂ. 5_ ] w a 0 a
3 S a g = a8
£ £ ¢ § 3 ¥ § %
time
Figure 3. Comparison snow depth in cut and control region after cut in
2002

Figure 4 comparison snow depth show in cut and
control region after cutting in 2002. This graph is between
Jan up to Mars 2003, snow depth after cutting has
increased, because tree was cute and haven’t any tree in
cut region and therefore can’t accept snow in its branch.
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Figure 4. Comparison snow depth in both region after cutting in 2003

Figure 5 comparison snow depth shows in cut and
control region after cutting in 2002. This graph is between
Jan up to Mars 2004, snow depth after cutting has

increased, because tree was cute and haven’t any tree in
cut region and therefore can’t accept snow in its branch.
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Figure 5. Comparison snow depth both of region after cutting in 2004

Figure 6 comparison snow depth shows in cut and
control region after cutting in 2002. This graph is between
Jan up to Mars 2005, snow depth after cutting has
increased, because tree was cute and haven’t any tree in
cut region and therefore can’t accept snow in its branch.
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Fiure 6. Comparison snow depth in both region after cutting in 2005

Figure 7 comparison snow density show in cut and
control region after cutting in 2002. this graph is between
Jan up to Mars 2002, snow density after cutting
approximately has increased, because trees was cute and
snow accumulated in cut region and therefore density has
increased.
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Figure 7. Comparison snow density in both regions after cutting in
2002

Figure 8 comparison snow density show in cut and
control region after cutting in 2002. this graph is between
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Jan up to Mars 2003, snow density after cutting
approximately has increased, because trees was cut and
snow accumulated in cut region and therefore density has
increased.

0.4

z 4 03 7 @ control
'g i gi— ; D cut
RN N | B

g n M

F-f 5§

S 8 5 =

g B _ g %

NoAR time

Figure 8. Comparison snow density in both region after cutting in 2003

Figure 9 comparison snow density show in cut and
control region after cutting in 2002. this graph is between
Jan up to Mars 2004, snow density after cutting
approximately has increased, because trees was cut and
snow accumulated in cut region and therefore density has
increased.
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Figure 9. Comparison snow density in both region after cutting in2004

Figure 10 comparison snow density show in cut and
control region after cutting in 2002. this graph is between
Jan up to Mars 2005, snow density after cutting
approximately has increased, because trees was cut and
snow accumulated in cut region and therefore density has
increased.
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Figure 10. Comparison snow density in both region after cutting in
2005

Figure 11 show the graph of snow temperature average
in snow different depths between Jan to Mar 2002. This
graph show that temperature in cutting region is cooler
than from temperature in control region. Because in cut
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region, snow has accumulated and therefore temperature

is decreased from surface of land to snow depth.
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Figure 11. Curve of snow temperature average in different depth in
2002

Figure 12 show the graph of snow temperature average
in snow different depths between Jan to Mar 2003. This
graph show that temperature in cutting region is cooler
than from temperature in control region. Because in cut
region, snow has accumulated and therefore temperature
is decreased from surface of land to snow depth.
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Figure 12. Curve of snow temperature average in different depth in
2003

Figure 13 show the graph of snow temperature average
in snow different depths between Jan to Mar 2004. This
graph show that temperature in cutting region is cooler
than from temperature in control region. Because in cut
region, snow has accumulated and therefore temperature
is decreased from surface of land to snow depth.
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Figure 13. Curve of snow temperature average in different depth in
2004

Figure 14 show the graph of snow temperature average
in snow different depths between Jan to Mar 2005. This
graph show that temperature in cutting region is cooler
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than from temperature in control region. Because in cut
region, snow has accumulated and therefore temperature
is decreased from surface of land to snow depth.
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Figure 14. Curve of snow temperature average in different depth in
2005

5. Discussion

The most commonly used indicator forest cutting in the
Iran is volume removed, which has been tracked by the
Office of natural resource in the Mazandaran province, we
compared our estimate of the snow volume in two parts of
forest [6].

Figures 1 up to 4 show that snow accumulate in cut
region during 4 years is more than control region
accumulation are rezones below:

1. Omitted of cove caused accumulate snow [17],
because foliage and cove, hold some of the snow and
caused that place tree less snow accumulate on the
grand and also snow on the foliage melt or evaporate
steadily, this result is overlap with Bomgartner(1980)
that work in mountains of Dakota south. He explains
foliage omitted and cannot collected snow and
raining on the trees was caused snow accumulated
and run off [4] [8].

2. Wind blow is the next caused that wind circulate,
caused snow was scattered and accumulations in the
place without tree and help to ore accumulate in cute
region [18] [24].

3.  Snow in cut region accumulated cased wind blow
and bring snow from around and cased more
accumulated in this region. Georg et al (2007) also
investigated that forest cover decline accumulate and
snow melt [6] [5]. Investigation snow density
alternative state that snow density alternative have
been similar in both region and if have been changed,
caused temperature differential and melt and freeze.
But this deferential was not significant per %5 in
both parts as show in tablel. Results variance
analysis table in snow temperature in different deep
in cut and control parts state that have significant
difference in per%5 between snow deep and snow
temperature in all of years [15]. In all if years snow
temperature in control region is more and warmer

than cut region that cased is trees and cover effect
that convey temperate to grand and after accept
temperature via snow, snow temperature increase
and cased snow melt , this result overlap whit
( Koivusalo & Kekkonen,2002) researches that woks
in Finland south forest in accumulate and snow melt ,
but have different that they mention what caused
snow melt is infrared red that effect direct on the
snow melt and this effect sensitive in winter but
cover effect don’t attention in this way [8]. So
figures 9-12 show whit was increase deep both of
parts snow temperature increases or warmer that this
subject was 2 reason: at first in more deep, snow
accept some temperature from ground, second top
snows similar to protection and cover was caused
increase snow (Thompson, 1999) [28]. Also Yong &
Xiaohua (2008) and Sobota (2011) in similar
research find this result that whit increase snow
depth increase snow temperature [10] [12]. Finally
trees cut can disturb region hydrological balance and
event seasonal floods [9] [12].
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