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Abstract

Based on the sunlight duration, percentage of light transmission and canopy gaps vary within the phenological
stages involving budburst, flushing, leaf development, senescence, fading and leaf fall. In this study, the seasonal pattern
of light transmission and canopy gaps of deciduous vegetation along a rural road section was monitored. The rural road
is surrounded by forest landscape and, connects Bartin and Safranbolu cities. The road is located within the Bartin
watershed of Turkey. Hemispherical photographing and image processing techniques were used to analyze the
percentage of light transmission and canopy gaps throughout a foliage year in between 2012 and 2013. During 22 field
visits, 220 hemispherical photographs were taken from 10 points along 700 m of the experimental site. Percentage of
light transmission, and canopy gaps data were evaluated together with the daily sunlight duration data from the
meteorological station. The correlation () between mean sunlight duration (msd) and the percentage of mean light
transmission (mplf) were -0.68. On the other hand, the correlation (7) between mean sunlight duration (7sd) and the
percentage of mean canopy gaps (mpsg) were -0.75. Both of the correlations were highly significant (P < 0.01). The
seasonal patterns of mplt, mpeg, and msd were assessed considering both the roadside vegetation and the surrounding
landscape, emphasizing travelers’ and drivers’ perceptions.

Keywords: deciduous canopy, hemispherical photographs, intercity road, rural landscape, seasonal patterns

INTRODUCTION

Roads are the linear linkages between social
elements, such as populations, societies, cultures, and
economies (Havlick 2002, Delgado et al. 2007). Not
only they serve the purpose of transportation, but they
also may introduce astonishing landscapes for the
travelers to view. Within this perspective, rural
landscapes, particularly the forested ones, offer visual
displays that change due to the spatial and temporal
variations (Marsh 2010). Experiencing these unique
features of the landscape along the road allows travelers
to enjoy the natural beauty of the environment,
ultimately gives them a sense of recreational
contentment.  Unfortunately,  disturbing  rural
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landscapes by constructing roads causes some negative
impacts. The ecological consequences of road
construction involve landscape fragmentation through
generating discrete patches and habitats (Forman and
Alexander 1998; Forman and Deblinger 2000). It also
results in the introduction of non-native plant species
(Forman and Godron 1981, Hansen and Clevenger
2005, Christen and Matlack 2009). Dust and noise
pollution (Forman and Alexander 1998) and the
warming effect of the road’s surface (Delgado et al.
2007) are among the environmental problems
associated with road construction. Although the
numerous adverse ecological and environmental
impacts of road construction, particularly paved and
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asphalt roads, have been addressed by many researchers,
their recreational role and value should not be ignored.

Beyond travelers’ positive impressions of the
landscapes that can be seen from rural roads, the
influence of the vegetation on the drivers’ perceptions,
particularly of the vegetation near the roadway, have
been of interest to many researchers. Out of those who
deal with the environmental behavior and psychology
(e.g. Mok et al. 2006, Antonson et al. 2009) are
remarkable. Roadside vegetation, which is well-suited as
a component of the overall forest landscape, is one of
the unique features along the roadway, and it
contributes to drivers’ perceptions of the landscape and
nature (Wolf 2003). Roadside vegetation that is
adequately dense and relatively uniform allows the
driver concentrate on the road. However, according to
some researchers, such vegetation has some negative
impacts on drivers. Drivers have been shown to
experience higher stress when driving on roads with
roadside vegetation that when driving on roads
surrounded by open spaces (Antonson et al. 2009).

Deciduous vegetation has a significant role on light
transmission (Link et al. 2004). Namely, after
vegetation begins to foliate in the spring, the percentage
of the gaps within their canopy gradually decreases,
reaching a minimum in the summer (Waring and
Running 2007). Theoretically, the closer the canopy, the
lower the amount of light that penetrates beneath the
canopy will be (Kucharik et al. 1999). Hence, light
intrusion through deciduous vegetation is the lowest in
the summer. The defoliation of the vegetation begins in
autumn, and this leads to increases in the percentage of
the gaps, which allows more light intrusion beneath the
canopy. The increase in the gap percentage proceeds
gradually until the vegetation becomes almost
completely leafless in the winter (Bonan et al. 2002).
Drivers’ vision can be impaired by the glare that results
from their exposure to direct sunlight (Jurado-Pifia et al.
2010). In addition, road surfaces warm rapidly under
direct sunlight. However, both the duration and
intensity of light are reduced in the winter, so the
negative effects of direct sunlight beneath the canopy
are diminished somewhat (Hutchison and Matt 1977).
The relatively low temperatures in the winter prevent
the surfaces of road from transferring much heat to the
surroundings. Nevertheless, it is undeniable that the
canopy provided by vegetation has a crucial cooling
role by providing shade at the time that air
temperatures are increasing (Oke 1989).
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In this study, the seasonal patterns of light transmission
and canopy gaps were monitored, analyzed, and
assessed for deciduous vegetation. In the Bartin
watershed of Turkey, the deciduous vegetation is
aligned along the roadside, forming alleys within the
forest landscape. The seasonal changes in light
transmission and canopy gaps were monitored
throughout the year. The monitoring processes were
conducted by taking relatively frequent hemispherical
photographs  throughout the year. The analysis
procedure involved scanning the digital hemispherical
photographs using image-processing software. The
seasonal light transmission and gap patterns of
deciduous roadside vegetation and the duration of
sunlight were evaluated, and their roles were considered
within the overall forest landscape.

MATERIAL AND METHODS
Site Characteristics

The study site was located within the Bartin
watershed in northwestern Turkey (Fig. 1). It was on an
intercity rural road that connects the cities Bartin and
Safranbolu. The length of this rural road is 15 km, and
it is covered by a canopy that consists primarily of
Oriental Plane (Platanus orientalis 1..). There are a few
interruptions in the canopy where indigenous planes
were not present on one side or on both sides of the
road. The secondary vegetation along the roadside is
primarily oak trees (Quercus sp.) and FEuropean
Hornbeam trees (Carpinus betulns). The plane road
extends from a point that is 38 km from Bartin
Province to a point that is 37 km from Safranbolu
World Heritage City (UNESCO 1995). The Ovacuma
River, a tributary of the Bartin Stream, runs alongside
the road. Consequently, alluvium is the major soil in the
site (TMFAL 2005; TGDMRE 2007). The river flows
five to ten meters below the road and laterally
approaches closer to the road at various locations. This
research focused on about 700 m of this plane road,
and 10 hemispherical photographing points were
selected for monitoring the seasonal changes in light
transmission and canopy gaps.

The test section of the road and river is surrounded by
hills with northern and southern aspects. Oak (Quercus
sp.), Otlental Beech (Fagus orientalis), BEuropean
Hornbeam (Carpinus betulns), and Black Pine (Pinus
nigra) trees constitute the pure and mixed stands of the
surrounding forest landscape (Fig. 1) (TGDF 2000).
The seasonal foliage and color patterns of these forest
landscapes are made especially attractive by the scenic
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beauty of the oaks and hornbeams. At the lowest
altitude (above sea level) of the study area, the levels of
the river and the road are approximately 210 and 220 m,
respectively. The highest altitude, the crests of the hills,
range from 450 to 520 m. Consequently, the slope of
the surrounding hills is relatively steep, ranging from 20
to 35%. The average annual precipitation is about 1044
mm, and the average temperature of the site is about
13°C (TSMS 2013). The wettest month is October,
with a mean precipitation of 123 mm, and the hottest
month is July, which has a mean temperature of about
22°C (TSMS 2013). Rural settlements also exist around
the site in the form of distinct villages. These
settlements are integrated within the composition of
the rural landscape. Not only the forms but also the
colors of the trees in the forest and the houses in the
villages exhibit spectacular harmony.

The Oriental Plane is a vigorous tree that has a
relatively large canopy and leaves that have coarsely
dentate lobes (Tutin et al. 1993). The glossy green
leaves (Boyd et al. 1996) turn into yellowish brown
during defoliation in the autumn. The amazing bark of
these trees has various colors, including flaking grey,
brown, and cream (Boyd et al. 1996). It is widespread
along the sides of rivers in the northwestern of Black
Sea area of Turkey (Yaltirik and Efe 2000). The lengths
of the indigenous Oriental Planes along the roadside
reach up to 20 m, and there is a mixture of mature and
young trees. They essentially form a green tunnel
through which the road passes, particularly from late
spring until mid-autumn. Given the vast canopy, they
generate dark shadows on the road. In addition,
synchronized with the undulating topography, they
present brilliant and exciting perspectives alongside the
road. They spread around the river channel forming
plane islands between the road and the river (Fig. 1).

The width of the road is approximately six meters, so it
is a two-lane road, with one lane for each direction.
There is no extra artificial lighting alongside the road.
Hence, drivers are obliged to turn on their vehicles’
headlights beginning in the evening. Therefore, the
headlights of the vehicles traveling in the opposite
direction can be a concern for drivers since there is no
central refuge, vegetation, or barrier between the two
lanes. The road is used for public transportation and
for industrial and commercial transportation. Thus,
there are trucks, buses, and cars on the road. With such
a narrow road being traveled by all types of vehicles,
accidents are inevitable. Despite these possible negative
impacts, there are very pleasant integrated river and
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forest landscape features behind and beyond the
screening trees along the road.

Hemispherical Photography

The hemispherical photographing technique for the
determination of light transmission of forests is a
common methodology used by many researchers
(Dignan and Bren 2003, Promis et al. 2009). The
principle of the methodology depends upon the
calculation of the percentage of light transmission
through the canopy gaps. Consequently, it is based on
distinguishing the sky from the vegetation in
photographs taken in the upward direction (Schleppi et
al. 2007). This is conducted by using software that is
designed to process and analyze images. Hemispherical
photographs (180°) were taken using a digital SLR
camera (Canon EOS 5D Mark II-Canon Corporation)
on which an 8-mm fisheye objective (Sigma F3.5 EX
DG Circular Fisheye-Sigma Corporation) was mounted.
Hemisfer software, version 1.5.3 (Swiss Federal
Institute for Forest, Snow and Landscape Research)
(Schleppi et al. 2007) was used to analyze the
hemispherical photographs. Automatic thresholding
based on the study of Nobis and Hunziker (2005) was
used during the analysis of the digital photographs.

For the determination of the percentages of light
transmission and canopy gap, 10 points were defined
along the 700 m experimental site. The distances
between the points varied from 50 to 75 m. Out of
those 10 points, only the hemispherical photographs of
the seventh and eighth points showed oaks and
European Hornbeams as being secondary trees after
the Oriental Planes. The hemispherical photographs at
the other eight points showed only Oriental Planes.
The exact locations of the points where the
photographs were made were defined based on the use
of a global positioning system and the traffic signs
along the road.

Throughout the study, 22 field visits were made and
220 hemispherical photographs were taken. Many of
these visits occurred in mid-spring (end of March) and
early summer (end of June) when the budburst,
flushing, and development stages of the leaves occur
sequentially. Since the transitions between these stages
flow rapidly, it was essential to take photographs
frequently. Therefore, photographs were taken at
almost weekly intervals, and they were finalized after 14
field visits. Relatively less frequent photographing was
performed during senescence, fading, and fall stages of
the leaves. The stages involved the period between
mid-summer (end of July) and late winter (end of



Seasonal Variation in Light Transmission — Oztiirk and Gékyer (2015) 3(2):1-11

SAFRANBOL

Agriculture :
Agriculture Settlement

Agriculture

Agriculture

Agriculture

Oak and Hornbeam
Be

Figure 1. Location of photographing points, experimental site within the Bartin watershed and Turkey.

eurasscience.com 4



Eurasian Journal of Forest Science (2015) 3(2): 1-11

February) when photographs were taken at essentially
monthly intervals. This second period was finalized
after eight field visits. The exact dates and times of the
tield visits were defined based particularly on the
weather conditions. Rainy and snowy days were
inconvenient for taking photographs. Photographs
were not taken during the mid-day periods of sunny
days in order to avoid direct exposure to sunlight when
taking the photographs.

SPSS 16.0 software (SPSS Inc., Chicago, IL) was used
for the statistical analyses. The Pearson correlations
between percentage of light transmission and
percentage of gaps were defined, as were the
correlations between the duration of the daily sunlight,
the percentage of light transmission, and the percentage
of gaps (Devore and Farnum 1999). Assessing the
significance of the differences among the values was
also performed.

RESULTS

The ‘foliage year’ is the annual period that began on
March 25, 2012, when the first photographs were taken
at the 10 points. The period extended through February
23, 2013, when the final photographs were taken.
Throughout this foliage year, 22 field visits were made,
and 220 hemispherical photographs were taken and
analyzed. The data for the percentages of light
transmission and canopy gaps acquired from those
analyses were evaluated together with the data of mean
sunlight duration from the meteorological station
(TSMS 2013) for the foliage year. The mean
percentages of light transmission and canopy gaps are
the averages of the 10 points at which photographs
were taken. Fig. 2 shows the seasonal patterns of the
mean light transmission and canopy gap percentages
together with the mean sunlight duration data. The
mean sunlight duration is the average of the data for
the interval between the corresponding date and the
previous date when photographs were taken. For the
first date that photographs were taken, the mean

sunlight duration was the average for the previous week.

The mean percentage of light transmission (#p/f) began
to decrease gradually. It was about 86% when the first
photographs were taken on March 25, and it was about
79% when the third photographs were taken on April
14. The mean percentage of canopy gaps (7pc)
diminished slightly from 35% to about 33% during this
same 20-day period. The decrease in the mplt was
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followed by a relatively sharp subsequent decline down
to about 32% on May 11. The relatively sharp decline
in the mplt indicated that the canopy gaps were closing.
In addition, the number increment and growth
processes of leaves were more intensive during one
month period than they were for the rest of the
foliation period. Again, a gradual, slight decline in the
mplt (from about 32% to about 26%) occurred in the
subsequent 45 days, when the closing of some of the
remaining holes in the canopy gap was noted (with zpeg
decreasing from about 19% to about 15%).

After June 30, mplt and mpeg gradually increased each
month, indicating that defoliation was taking place
slowly. After approximately three months, #pit and mpeg
had increased slightly to about 32 and 18%, respectively.
During the subsequent three months after September
27, both the mplt and mpeg increased rapidly up to about
74 and 35%, respectively. Consequently, one-third
openness in the canopy led to 75% light penetration
under the canopy. During this period, the deciduous
trees gradually became yellowish brown and finally lost
all of their leaves. The incremental increase in both the
mplt and mpeg was sustained throughout January and
February 2013, eventually reaching about 80 and 36%,
respectively.

The mean sunlight duration (#sd) fluctuated during the
first two and a half months during the foliation. The
msd values ranged between about 5.3 and 9.5 h/day
during this period. However, during the last two weeks
of the foliation stage, msd increased consistently from
about 7 to 12 h/day. After this short stage, defoliation
started slowly, and msd decreased consistently down to
about 8.8 h/day by September 27. The decrease
proceeded sharply during the subsequent three months,
finally reaching about 2.2h/day. The msd values were
almost constant at about 2 h/day along for the last two
months of the foliage year, i.e., January and February of
2013. There was a negative correlation between zsd and
mplt-mpeg. The correlation coefficients (7) between msd
and mplt-mpeg were -0.68 and -0.75, respectively. The
respective differences revealed the significance of these
correlations (P < 0.01).

DISCUSSION

Trees appear to be immobile living creatures in nature.
However, the various species gain spatial and temporal
mobility through the regeneration process, which
allows them to spread from one area to another. Even
so, individual trees are spatially stagnant. Although the
growth of wood and shoots provides them with
temporal dynamics, these processes are rather slow and
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cannot be sensed by the human eye. Nevertheless,
budburst, flushing, development, senescence, fading,
and fall stages of tree leaves, particularly deciduous
trees, can be observed even in a relatively short period
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Figure 2. Mean sunlight duration together with mean
percentages of light transmission and canopy gaps.

of time. Consequently, seasonal leaf variations supply
mobility to deciduous trees and dynamic landscapes to
viewers.

The deciduous trees along the roadsides contribute to
the travelers’ perception directly due to these
phenological changes and indirectly by the effects of
changes in light transmission and canopy gaps.
Confirming the relation between the phenology and the
sunlight, Oztiirk et al. (2015) determined relatively high
correlation (r=0.79) between the instant sizes of the
Carpinus betulus L. leaves and the preceding year’s mean
sunlight duration within the close region to out
research area. Sunlight penetrating beneath the canopy
gaps turns into flashes, generating animation for the
travelers on the road. In addition, altering of the gaps
within the canopy leads to the sky’s appearing and
disappearing, thereby promoting this animation. During
the budburst stage of the roadside canopy (during the
first half of April), mplt decreased by only 10%, while
the mpeg closed by only about 2%. However, about 25%
of the day was sunny. During that stage, the leafless
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trees along the roadside did not block the surrounding
scenery. The surrounding forest vegetation also was
leafless, except for the Black Pines. Based on a
simulator study, Antonson et al. (2009) reported that
the landscape varying between forested and open areas
put more stress on drivers than solely the forested or
open landscapes.

The flushing stage of the roadside canopy (during the
second half of April) was more glamorous than the
previous leafless stage. Silent and impressive flushing
was composed with the abundant water in the river
oscillating between livid color and turquoise. Both the
mplt and mpeg decreased by about 50%, whereas msd
occupied almost one-third of the day. However, this
silent change causes travelers and drivers to respond
with  discrete  perceptions.  Unfortunately, the
transformations that are occurring along the roadside,
while enjoyable for travelers, may distract the attention
of drivers. Conversely, Mok et al. (2000) stressed that
landscape changes contributed to drivers’ visual
perception based on comparisons that were made
before and after crashes. Cackowski and Nasar (2003)
supported the idea that, in some way, roadside
vegetation had restorative effects on drivers’ level of
frustration.

Beyond the flushing stage, deep and dark greenery
covered the road throughout May and June, when the
leaves developed in size and number. Only
approximately 25% of the sunlight passed through the
15% gap and reached beneath the roadside canopy. The
maximum sd slightly exceeded half a day during this
development stage. Fig. 3 demonstrates the three
landscapes and all of the hemispherical photographs of
the 10 points for three dates, ie., June 8, 2012,
December 1, 2012, and February 23, 2013, indicating
that instantaneous situation. The first photographs
were taken from the first until the fourth point, the
second photographs were taken from the third until the
sixth point, and the third photographs were taken from
the seventh until the tenth point. The surrounding
vegetation became almost invisible behind the canopy
(Fig. 3a), whereas the river water retreated down to the
bed becoming very shallow. Confined in a green tunnel,
the drivers may concentrate on the road ahead, but
continuous confinement is monotonous for travelers
and drivers, even under the greenery. In addition, the
road is located in the east-west direction (Fig. 1), so
morning drivers going east will be facing the sun and
afternoon drivers will be facing the sun going west,
which could obstruct their vision.
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Figure 3. Landscape and hemispherical photographs of 10 points for June 8th 2012 in a, for December 1st 2012 in
b, and for February 23rd of 2013 in c.
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After all of the leaves of the roadside vegetation were
fully developed in size and number, the senescence
stage lasted for about three months, i.e., July, August,
and September as also indicated by Oztiirk (2015) for
the same region. This stage was associated with the
phenomenon that the color of some leaves turned from
glossy green into pale green, and a few leaves fell due to
weather conditions, such as wind and temperature.
Thus, only about a 5% increase in the mp/t and a 3%
increase in the mpeg occurred, whereas msd remained
almost constant, increasing by only 1 h/day during the
last month of this stage. Such slight differences within
the overall roadside canopy indicate almost no change
from the perspectives of travelers and drivers. However,
in the following three months until the beginning of
2013, both the fading and falling processes progressed
simultaneously. The mp/t increased by about 250%, and
mpeg increased by more than 200%. Also, the msd
decreased to about 2 h/day. The colors of both the
roadside canopy and the surrounding forest vegetation
underwent dramatic transitions. First they blanched and
turned to a yellowish color and finally became yellowish
brown before they fell. Chen and Jim (2008) indicated
the same autumn leaf color characteristics for another
plane (Platanus x acerifolia), which forms a green tunnel
along the West Beijing Road in Nanjing (China). The
surrounding forest landscape again took place in the
background (Fig. 3b) harmonized with the recharged
river. The eventual roadside vegetation and the
composition of the forest-river landscape produced
incredible colors for the travelers to enjoy, and the
scattered rural houses completed the beautiful picture.
As indicated by Velarde et al. (2007), such natural
landscapes contribute to the health of the viewers.
However, such diversity in the overall landscape may
pose considerable risks for drivers, since it can lead to
disorganization within their perception.

During the final two months of the fall stage, ie.,
January and February 2013, the trees and vegetation
were almost leafless (Fig. 3c). The situation was almost
the same as the beginning of the foliage year except for
the msd. The msd was slightly greater than 2 h/day,
whereas it was almost 8 h/day at the beginning of the
foliage year, so the travelers and particularly the drivers
were exposed to sunlight under an open roadside
canopy.

CONCLUSIONS

Many landscape researchers have proposed planning
strategies for the road landscapes (Ahern, 1995). They
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have concentrated principally on the greenway concept,
and they have emphasized the significance of these
landscapes within the ecological, recreational (Viles and
Rosier 2001, Jim and Chen 2003), historical, and
economical-transportation (Yu et al. 2006) contexts.
Roadside vegetation is one of the major factors in
planning the landscaping of roads. In addition to
positive and negative impacts on travelers/drivers
through concentrating or distracting perception, their
role on establishing connection with or isolation from
surrounding landscape cannot be ignored.

In this study, not only the seasonal effects of roadside
vegetation on  travelers/drivers but also  their
integration with background forest and river landscapes
were considered. The study involved the analysis of
light transmission, canopy gap parameters, the duration
of sunlight. However, a more comprehensive
investigation of the influences of roadside vegetation
on travelers/drivers could be based on behavioral
testing. Further analyses that merge travelers’/drivers’
behavioral testing with broader ecological, vegetative,
and meteorological variables would be beneficial in
addressing sustainable road landscape planning
objectives. Furthermore, subsequent studies within this
area also should have a significant focus on
conservation of the roadside vegetation, which is
threatened because of the government’s plans to
enlarge roads.
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Yapilandirilmig Ozet

Onem: Yol kenart bitki 6rtistiniin hem araglarin giivenli ve konforlu seyir yapmalart hem de yakin gevredeki
peyzajin yolcular tarafindan algilanmasi yonlerinden 6énemlidir. Bilhassa yaprak déken bitki 6rtiistiniin yil boyunca ve
mevsimlik olarak, yaprak boyut ve sayi itibariyle degiskenlik gbstermesi 1sik gecirgenligi ve tepe catist boslugu
tzerinde kayda deger etkisi s6z konusudur.

Amag ve Hedef: Orman peyzaji ile ¢evrili ve iki sehri birbirine baglayan kirsal bir yol kesiti boyunca yaprak
doken bitki 6rtiisiiniin 15tk gecirgenligi ve tepe catist boslugunun mevsimlik desenleri izlenmesi amaglanmugstir. Ayni
zamanda, bitki Ortisiiniin 15tk gegirgenligi ve tepe catist bosluk yiizdeleri ile meteorolojik parametrelerden
giineslenme siiresi arasinda korelasyon ortaya koymak hedeflenmistir.

Materyal: Calisma alani, Ttrkiye’nin kuzeybatisinda yer alan Bartin Havzast igerisinde, Bartin ile Safranbolu
sehirlerini birbirine baglayan ve agirlikli olarak Dogu Cinarlarinin (Platanus orientalis L.) karsiliklt olarak dizildigi yol
tzerindeki yaklastk 700 m’lik deneme kesitidir. Alanin deniz seviyesinden ortalama yiksekligi 220 m olup, ¢evreleyen
tepelerin en yiksegi 520 m’dir. Bélgede yillik toplam yagis ortalama 1044 mm ve yillik ortalama sicaklik 13°C’dir.

Metot: Yol kenarindaki deneme kesitinde bulunan bitki Ortiisti altinda 15tk gecirgenligi ve tepe ¢atist
boslugunu tespit etmek amaciyla yarikiire fotograflama ve goriintii isleme teknikleri kullanilmistir. Yarikiire
fotograflar, dijital SLR kamera {izerine monte edilen 8-mm balikgézii objektif kullanilarak bitki 6rtiisti altindan
cekilmistir. Yol kesiti tizerinde 50 ile 75 m araliklarla belirlenen 10 farkli sabit noktaya yil igerisinde 22 defa gidilerek,
toplamda 220 fotograf cekilmistir. Cekilen fotograflar ise Hemisfer 1.5.3 yaziimi kullanilarak analiz edilmis ve 1stk
gecirgenligi ve tepe catist bosluk ytlzdeleri elde edilmistir. Calismadaki istatistiki analizler ise SPSS 16.0 yazilimi
kullanilarak gerceklestirilmistir.

Bulgular: Calismanin baslangic tarihleri olan Mart ayiun sonlarinda bitki értistiniin 151k gecirgenligi ve tepe
catist boslugu sirastyla %86 ve %35 olmak tizere yliksek seviyelerdedir. Bu tarihlerde ortalama glineslenme stiresi 5.3
saat/gundur. Istk gecirgenligi ve tepe catist boslugu, yapraklanmanin tamamlandigi Haziran ayinin sonlarinda
sirastyla %26 ve %15 gibi en dusiik seviyelere inmistir. Bu tarihlerde giiniin yarisindan fazlast gineslidir (12.2
saat/giin). Calismanin tamamlandigi Subat ayinin sonlarinda ise 11k gegirgenligi ve bosluk orant sirastyla tekrar %80
ve %36 seviyelerine ulasmis, bu tarihlerde ortalama giineslenme siiresi 2.2 saat/gline kadar digmustir. Ortalama
giineslenme siiresi (ogs) ve 1) ortalama stk gecirgenligi ylizdesi (oigy) ve 2) ortalama tepe catist boslugu ytizdesi
(otcby) arasindaki korelasyonlar (r) sirasiyla -0.68 ve -0.75’dir. Her iki korelasyon da yitksek 6nemlilik (P < 0.01)
diizeyinde ¢tkmustir.

Sonug ve Oneriler: Bu calismada sadece yol kenari bitki ortiistiniin 15tk gegirgenligi ve tepe catist
boslugunun yolcu ve siiriiciler Uzerindeki mevsimlik etkilerine deginilmemis, aynt zamanda bu yol kenari bitki
Ortiisiniin arka planinda yer alan orman ve irmak peyzajt ile ortak kompozisyonuna da vurgu yapimistir. Bununla
birlikte, yol kenari bitki 6rtiisiniin yolcu ve siiriiciiler tizerindeki etkilerinin incelendigi davranis analizlerine dayali
daha kapsamli arastirmalara ihtiya¢ vardir. Siirdirilebilir yol peyzaj planlamasi hedefleri dogrultusunda, yolcu ve
surtctlerin davraniglarinin ekolojik, bitkisel ve meteorolojik degiskenlerin harmanlandigi gelismis analizlerle ortaya
konulmas: gerekmektedir.
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