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ABSTRACT

The main aim of this study was to investigate the relationship between the
amount of noise pollution and traffic rates in Khojir National park and regarding
that finding a suitable distance for installing fencing according to the standard
level of noise pollution.

Eight stations located exactly above channels have
been selected. In each station, three different substations including near the
road, 25, and 50 m from the road were chosen. For determining the essentiality
of soundproof installation, noise levels were measured at the opening and in
the middle of the channel. Traffic rates have been measured daily from 6 AM to
6 PM for two continuous weeks and noise levels were then determined in three
different days according to the traffic peak.

Results obtained showed a significant relationship between traffic
rates and noise levels in near-road stations (R?linear = 0.341). The relationship
between interval and noise level was also significant (R? quadratic = 0.701,
P < 0.05). Furthermore, a distance with 55 dB (A) (i.e., 50 m in this study) was
achieved as a proper site for fencing.

Although the amount of noise levels in the middle of channels
were less than the standard level, this amount in some channel throats were
higher and need to be considered for soundproof installation as well. In addition
to finding an area for fencing, using solution(s) for reducing either noise pollution
or its impact at this area should be taken into consideration.

Fencing, Khojir national park, noise pollution, soundproof, traffic rate

Due to the increase in the number of vehicles and traffic
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volumes in developing countries, the constructions of
highways and roads have been broadly expanded during
the past decades. Although the constructions of roads are
very complex and also necessary for transportation, they are
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highly contentious from the environmental point of view.
It should be considered as a major noise pollution-making
source in all countries. These create some issues like noise
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and air pollutions that are not suitable for wildlife as well as
humans.!" It has well evidenced that the majority of noises,
which are produced by vehicle transportations, may in turn
produce a variety of adverse health effects on animals.
Noise pollution appears to be completely the greatest causes
of indoor traffic-related annoyance® and is very dangerous
due to the production of some unsuitable conditions for all
animals and particularly humans.' Therefore, it needs to be
addressed more and more.”! Precise investigation should be
done to elucidate the mechanism and side effect of noise
pollution on the physiological condition of animals. In this
regard, it has been reported that noise pollution may have
effects on heart function,™!" production of stress, '/ and
elevation of blood pressure. ¥l

The direct effects of traffic noise on Willow Warblers
(Phylloscopustrochilus) have also been reported previously.
Furthermore, it was found that the traffic noise may lead to
male separation from their same group.!'” It should be noted
that the impact of traffic noise pollutions on mammals have
not been investigated as closely as in birds. Few reports have
suggested that various mammals avoid being near the roads
and in some cases, their dispersion by high amount of noise
has been reported.!?!

The effects of noise pollution on wildlife may be even more
significant than on domestic species. Greater behavioral and
physiological responses to noises have been reviewed and
studied with special emphasis on noise produced by vehicles
and also road-building activities." Another research belongs
to a highway near Boston in USA where the traffic density
within 34,000 and 50,000 vehicles/day has been reported. In
this effect, when the traffic rate was low, some species (moos)
came near the highway as close as 100 m distance whereas
with increasing traffic rate, species refused to come near
the road up to 1 km.!"! Other investigation also shows the
verification of the harmful effects of road traffics and noise
pollution from vehicles on species. '

Whilst the standard level of noise for wildlife is dependent
on several parameters including the seasons, the kind of
species, and the geographic situation, it is preferred that the
noise level does not exceed from 55 dB (A).I"! Equivalent
continuous sound level is responded in a logarithmic manner
and sound levels are measured on a logarithmic decibel scale
(dB (A))."" Noise levels are often weighted. One commonly
used is the A-weighting network that assigns weights to
noise based on audibility to human hearing (dB (A)). Leq
in 30 min (noise equal level) was used in this study because
the least error has been detected during the measurement
of equivalent sound level.l”)

Up to our knowledge, no comprehensive investigation has
been reported for wildlife management based on the effect
of noise pollution related to vehicle traffic on wildlife in Iran.
Therefore, the major aim of this project was to find out a
safe region which has been not surrounded by traffic noise

in order to fencing in Khojir National Park. Providing some
ways for diminishing the likely effects of tratfic in the sensitive
ecological area was another aim of this project. Previously,
Forman indicated that species avoided passing wildlife
crossing with extra noise levels!"”! and therefore wildlife species
use the water channels for passing through the road in Khojir
National Park. In this regard, noise determination levels in
channels have been considered as another object of this study.

MATERIALS AND METHODS

Castel 450 (England) has been used for noise level
measurements. A GPS (Global Position System) set (60 csx
model) was also used for detecting geographical points of
each station.

This study was carried out during late 2009 in the eastern part
of Tehran, in Khojir National Park. This park, with an area
of 11,570 ha, was a protected hunting site since 1944 when
Tehran had been introduced as the capital city of Iran. This
park is under protection of the Department of Environment
at present and its geographic coordinates are 56°97-56°80 cast
longitude and 39°38-39°44 north latitude [Figure 1].

For determination of day(s) with the higher noise pollution
(peak days), the traffic rates have been measured daily
during the week (two continuous weeks). The tratfic rate
was measured by direct observation of 12 continuous hours
(6 AM-6 PM). Traffic vehicles were then divided into three
different classes including trucks, cars, and motoreycles.
Following determination of traffic rate, with regard to their
highest weekday’s traffic (3 days with maximum traffic),
eight stations were then established for noise measurements.
All stations were located exactly above the channels, and
previously had been built for water drainages and likely used
by the animals for moving to the other side of the road (i.e.,
riverine area). For each station, three separate distances,
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Figure 1: Study area and localization of investigation sites.
The geographic characteristic of road has been shown in
Khojir National Park
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which were near the road, 25, and 50 m from the road have
been selected. Noise levels were also measured in channels
throat and in the middle of each channel. The determination
of noise levels in all measured points (totally 40 points) have
been performed on the same day due to climate fluctuations
which do not impact noise levels.!"”! Leq 30 min has been
spotted for noise determinations for three different times
(three replications) in each station. Fach replication was at
the same duration and carried out in the morning.

The SPSS software (version 18) was employed for data
analysis. All data related to Leq were reported as mean
+ standard deviation (SD). One-way ANOVA and the
complementary Duncan test were used. Regression analysis
was also performed for understanding the relationships
between noise levels and traffic rates and also the relationship
between noise levels and distances. The level of significance
in all analyses was less than 0.05 (P < 0.05).

The first series of data are related to the traffic rate in Khojir
National Park. To do this, most traffic rates have been
determined as described in the Methods section. Monday,
Wednesday, and Saturday were among the highest measured
traffic rate days [Figure 2]. Therefore, the Leq30 has been
measured during these days. Table 1 depicts the location of
all stations measured using GPS [Table 1].

The determination of a probable relationship between the
noise level and tratfic rate resulted in a significant linear

Table 1: Geographical positions of each station
indicated for both near-road and throat points

Stations Geographic position Near the Channel

road throat

Station 1 ALTITUDE (m) 1340 1334
LONGITUDE (°° ") 0567964 0564959
LATITUDE(® " ") 3944131 3944127

Station 2 ALTITUDE 1308 1305
LONGITUDE 0568458 0568454
LATITUDE 3943288 3943287

Station 3 ALTITUDE 1308 1300
LONGITUDE 0568646 0568645
LATITUDE 3942919 3942918

Station 4 ALTITUDE 1303 1301
LONGITUDE 0568743 0568743
LATITUDE 3942803 3942805

Station 5 ALTITUDE 1303 1299
LONGITUDE 0568913 0568915
LATITUDE 3942460 3942460

Station 6 ALTITUDE 1296 1290
LONGITUDE 0569297 0569293
LATITUDE 3941941 3941939

Station 7 ALTITUDE 1291 1289
LONGITUDE 0569459 0569456
LATITUDE 3941755 3941759

Station 8 ALTITUDE 1290 1287
LONGITUDE 05695371 05695367
LATITUDE 3941672 3941670
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relationship between these two mentioned parameters
(P < 0.05, R*= 0.341). As can be seen from Iigure 3,
increasing traffic rate led to a rise in the noise level.

In addition, the amount of noise has also been measured
in several distances (i.e., near the road, 25, and 50 m off
the road). A significant lessening pattern was detected by
comparing noise levels in each interval [Figure 4]. There is an
inverse quadratic proportion between Leq30 and distances
(P < 0.05, R?quadratic = 0.701).

The obtained results indicate that the maximum Leq30
has been measured approximately 71 dB (A) among all
near-road stations. The lowest Leq30 has been determined
to be 48.9 dB (A), which is achieved in a substation of
50 m distance. However, the maximum and minimum
amount of noise were measured near the road and at 50 m
substations, respectively. Furthermore, the standard level
for Leq30 in Khojir National Park was 55 dB (A).This is due
to the appearance of governmental passing services and it is
conflicting with wildlife habitat.""” It has also been found
that a distance of approximately 50 m from the road in all
stations might be a suitable interval for fencing because this
point has a standard level of noise for wildlife [Figure 5].
Data presented in Figure 5 also shows significant differences
between all distances of stations 3,4, 7, and 8 (P < 0.05).
Although, Leq30 has a downward trend in all stations, any
significant difference was not observed in other stations like
station number 6.

In the case of channel noise measurement, related results
showed that the amount of Leq30 is roughly comparable
to the standard level, indicating that approximately 75% of
channel’s throat pollution was lower than 55 dB (A). On the
other hand, from the measurement of Leq30 in the middle
of each channel, it is clearly obvious that the noise level was
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significantly lower than in the near-road points. The level of
noise in the middle of channels was lower than 55 dB (A),
which is observed in all stations [Iigure 6]. It is apparent
from Iigure 5 that the amount of noise at the opening of
channels is not elevated from the standard level except for
station numbers 6 and 8.

However, most traffic rates have been observed on Monday,
Wednesday, and Saturday, respectively, of which 60% was
related to cars passing on all days. The other two cases were
related to the truck and motorcycle which have less share in
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comparison to cars [Figure 2]. Data of this project indicate that
with the increase in the rate of vehicle traffic, the noise equal
level is also increased which consequently lead to reducing
wildlife from near-road places. The effect of traffic and noise
pollution on ecological bird life was reported by Reijnen et al.!"™!
Elevation in traffic noise and escaping of nocturnal birds (Stone
curlews) from near the road of approximately 3 km were also
reported by Green et al."” Our findings also show that there is a
reverse relationship between the noise equal level and distance
(P < 0.05), which is naturally due to distance attenuation.

The maximum noise equal levels are related to near-road
stations and the minimum level is related to the substation
with 50 m distance from the near road. It should be noted
that the existence of traffic in Khojir National Park is nearly
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due to various vehicles, which belong to the government.
The noise standard for this type of arca has been already
reported to be 55 dB (A).I"! Figure 5 shows that there is a
significant difference between near road and 25 m distance
from that whereas no significant difference was found in
stations 1 and 2. This discrepancy might be due to more
movement of trucks with over-standard speed and can lead
to the unusual elevation in the noise level at 25 m distance
from the near road. In addition, other factors like topographic
conditions and also plant coverage around the road might
have a significant effect on noise pollution as mentioned
by Czech.? Although some small differences were seen
in most stations, the downward trends were seen. Our data
showed that the noise equal level near the road is much
higher than standard. Forman ! reported that wildlife
species have a reaction to the high traffic. Ie also showed a
relationship between the noise equal level and distribution
of species in grassland birds in Boston, USA. He showed
that with increasing noise equal level during daytime, the
distribution of bird species from near road will withdraw
within the meters.!"®! With increase in traffic and noise
pollution, hatching of Bobolink (Dolichonyxoryzivorus) will
be disturbed. !

Generally, the safe area related to noise pollution was
determined to be in 50 m intervals in all measured points
and from these findings we may suggest providing multi-
size fencing in this distance because of the existence of
different size of mammals in Khojir National Park such
as Ovisorientalis, Capra aegarus, Sus scrofa, Canis lupus,
Felissilvestris, Hystrixindica, Melesmeles, and Martesfoina.l*”
[t is well evidenced that fencing causes a significant decrease
in vehicle collisions with wildlife species.?®) Karhu and
Anderson suggested that fencing construction would be
preferred not to be near the trees and hills in order to prevent
from jumping movements of various species over the fence !
Moreover, fencing should be inspected regularly following
rainy scason and renewed if there is any defect on it.

With the exception of first three stations including numbers
1,2, and 3, there are significant differences (P < 0.05) in noise
levels between the opening and middle of channels. In most
stations, except numbers 6 and §, the amount of measured
noise was lower than the standard level. No exceeded noise
above the standard level has been detected in the middle of
channels in all stations [Figure 6]. Several investigators have
suggested various ways to reduce noise pollution produced from
near road. Some environmental ways for diminishing noise
pollution could be soundproof walls, mounds, and fencing.
These are common ways to implement a noise barrier.**!
Alternatively installing a speed reducer for decreasing noise
pollution was suggested by Coelho et al.*’! In confirmation
to this idea, we may also propose to install speed reducers in
Khojir National Park in order to reduce noise pollution and also
reduce noise equal level from near road. This kind of damper
needs to be carefully used according to geographical position

and also traffic rate.®" In addition to that, designing of speed

prevention signs at the entrance of vehicles to the park could
be suggested as another way for reducing noise pollution.

CONCLUSIONS

Khojir National Park is located in capital city of Iran. It
Is a vital region because of containing important species
and also having stable ecological conditions. It is therefore
necessary to reduce its noise pollution which is produced by
vehicles. To protect various species in this park, particularly
those genetically important to the ecosystem, various ways
should be taken into investigation. According to our findings
in this project, the distance of about 50 m seems to be an
appropriate distance for fencing. The present situation of this
park (concerning to noise disturbances) ensured us not to use
soundproofs in the channels. In order to avoid extra noise
during the time of mammals’ crossing, some environmental
methods such as hills, planting, etc. should be applied; we
strongly believe that a more suitable project should be made
to study some other factors beyond our findings to reduce
noise pollution in this park.
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