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Abstract

Phenology has increasingl
scientific discipline for touri ent, particularly in the
field of nature-based touri f many tourist destinations
worldwide is directly Ifked to chronization of tourist visits with the
peak aesthetic phas c‘ea na gical events, especially changes in

gained attention in re years as a valuable

plant coloration. M i its numerous plane tree (Platanus
orientalis den alleys, attracts both domestic and
internation erent seasons of the year. Accordingly,
the present stu e role of color changes associated with the
phenological s rees in Pahlavanpour Garden with the aim of

developing an op re tourism calendar. The research employed both
descriptive and quantitative approaches, utilizing a photographic time-series
method. The timing of phenological events was recorded in data collection
forms, and photographs Were taken from different parts of the plant throughout
the observation perio ectral images of plane tree leaves and fruits were
obtained, and color characteristics were analyzed within the RGB color
system at an image resolution level of 28 for each color channel. The results
revealed that during most months of the year, the occurrence of various
phenological phenomena—including bud formation, leaf emergence,
budburst, flowering, and leaf senescence—together with a wide spectrum of
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color variations throughout the plant’s life cycle, creates substantial potential
for tourism development within the garden. In early spring, newly emerged
leaves exhibited a green coloration, whereas during October, November, and
December, the transition of leaf color from green to yellow and brown
generated a richer and more diverse color spectrum. Quantitative analysis of
color variation indicated that the leaf color transition period lasted
approximately two months and twenty days, suggesting a sufficiently long-
time window for tourist visitation and nature-based recreational activities.

Keywords: Color; Nature-Based Tourism; Photegraphic Time Series;
Landscape; Phenology, Pahlavanpour Garden

1. Introduction

Color, as one of the most significant visu i s a crucial role in
creating favorable mental images of urban spaces and enr Itizens’ experiences
n of the environment

occur through three sequential s color is perceived; in the

second stage, formand v third stage, symbolic aspects
related to the functions ese vo mely different buildings and structures,
are interpreted. A!n‘ expen imarily formed during the first stage of

phenology has
particularly withi
phenomena constitute
and the attractiveness of
the synchronization of t
seasonal events (Zexing et

ng attention in tourism planning and management,
text of nature-based tourism. Plant phenological
able natural and cultural resources for tourism destinations,
y destinations around the world is closely associated with
ist visits with the peak aesthetic expression of these
, 2015).

2. Literature Review

Autumn foliage tourism is one of the most significant forms of nature-based
tourism. According to the U.S. National Park Service, estimates indicate that this
activity generates tens of billions of dollars in economic revenue annually, and its
economic value is directly dependent on the quality, intensity, and duration of leaf
color change (Spera et al., 2023).

Numerous studies have examined the timing of phenological events and the
tourism industries associated with them. For instance, Nagai et al. (2019) investigated



vl

the relationship between the flowering time of cherry trees and the scheduling of
related spring festivals in the Japanese cities of Shinhidaka and Takayama under
changing climatic conditions.

The relationship between seasonal plant color changes—particularly autumn
foliage coloration—and tourism has emerged as an active and rapidly expanding field
of research. A growing body of evidence suggests that autumn phenological
phenomena, such as the color transformation of maple leaves and other deciduous tree
species, constitute a valuable cultural ecosystem service with direct economic
implications for the tourism sector (Zexing et al., 2015). These seasonal visual
displays not only enhance the aesthetic appeal of landscapes but also serve as major
attractions that influence tourist travel decisions and destinatien competitiveness.

3. Methodology

Both descriptive and quantitative approac to record the
phenological events of plane trees. In the descrip ver visited the
selected trees at regular time intervals and recorded ph i i

For the quantitative
utilized. High-quality photograp
overall condition of the_plafEhAre
coloration and adequate§ge claki
color values Were‘r‘t fro
were recorded.

A\

toshop software was
y those representing the
xhibiting relatively uniform
e identified and sampled. Subsequently,
eneous regions, and their RGB values

4. Results
ersection between the green and red color channels
corresponding to 7 Shahrivar in the Iranian calendar).
inues until 10 October (18 Mehr), after which the red
ing trend. The dominance of the red channel indicates the
f leaf coloration toward red and brown hues, representing
olor transition, commonly referred to as the “color

can be observed
This transitional pha
channel exhibits an incr
progressive transformatio
the onset of the autumn
revolution™ in leaves.

Given that the autumn coloration of plane tree leaves has a direct influence
on tourist attraction, the period extending from late October to late December can be
proposed as the optimal autumn tourism season for this site. The duration of leaf color
change in the plane trees was approximately two months and twenty days.

The length of plant color-transition periods—such as autumn leaf coloration
or seasonal flowering and blooming events—has a direct impact on tourism demand.
Longer periods of visual transformation provide greater opportunities for visitation,
thereby increasing the likelihood of attracting a larger number of tourists.



dupl?o)mlwulwrun

Figure 1: Leaf Color Changes in Platanus orientalis throughout a
Phenological Cycle
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5. Discussion

Considering the relative or change in plane trees,
an autumn tourism calendii fofithis s rom late October through late

December. When a nat pheno emains observable for several weeks or

ded periods of foliage color change also
the dissemination of photographs and

the diversity of colors within plant compositions—
as red, orange, and yellow—enhances the aesthetic
. Such visual qualities can contribute to greater tourist
longer visitor stays within gardens and recreational
uper, 2020).

particularly warm
evaluation of landsca
satisfaction and encoural
landscapes (Ma et al., 202

6. Conclusion

The methodology and findings of the present study can be applied to other
plant species in Iran’s garden cities and in locations with high tourism potential. The
results may provide valuable guidance for tourism planners, landscape managers, and
decision-makers seeking to enhance visual attractiveness, optimize seasonal tourism
calendars, and increase visitor numbers through the strategic utilization of plant
phenological characteristics and seasonal color variations.
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