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Planning and subsequent decision-making in tourism with accurate and up-to-
date information ensures sustainable development of the country's assets. This
information has become more accessible to researchers in recent years with the
development of remote sensing technologies. In this study, using the potential of
remote sensing products in integration with Robert Costanza valuation model,
tourism ecosystem services for all biomes in Iran were evaluated economically.
In addition, the provinces of Iran were compared with each other in terms of
biomass values. Special biomes such as coral reefs, mangrove forests and
seagrasses to common biomes such as forests, wetlands, etc. were studied in this
study. Based on the results, the economic value of tourism ecosystem services of
all biomes in Iran is estimated at about $ 20 billion per year. Mazandaran, Gilan,
Hormozgan, Bushehr and Khuzestan provinces with a value of 3.25, 2.44,1.43, 1.38
and 1.31 billion dollars per year, respectively, and the provinces of South
Khorasan, Qom, Semnan, North Khorasan and Ilam with a value of 0.07, 0.08, 0.14,
0.15 and 0.16 billion dollars per year had the lowest share in providing these
services. The results of economic evaluation of tourism ecosystem services in
Iran show that Iran has a significant biome diversity in providing tourism services
throughout its geographical areas. The dispersion of these biomes and the

Keywords: difference in their functional value in tourism have created a different spatial
Tourism, Recreation, pattern in terms of the economic value of all these services in Iran. In this spatial
Ecosystem Services, pattern, Iran can be divided into four regions, North, West, South and East,
Remote Sensing, Iran respectively, in terms of economic value of tourism services.
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Extended abstract

1. Introduction

The development of remote sensing
programs and the availability of diverse
spatial data in recent years has provided
researchers with the opportunity to study
new topics in a large spatial extent (Gomes
et al., 2020; Sudmanns et al, 2020;
Hargreaves &  Watmough,  2021).
Ecosystem services are one of these issues
(Araujo Barbosa et al., 2015) which,
according to the Millennium Ecosystem
Assessment Report, are the benefits that
people derive from ecosystems for their
survival (MEA, 2005). These benefits
include provisioning, regulating, cultural
and supporting services and offer a wide
range of services. One of these services,
which is a subset of cultural services, is
tourism and recreational services.
Tourism and recreation services have a
special need to be considered due to their
special role in the issues of human health
and well-being, sustainable development
and green economy (Soe Zin et al., 2019).
This is possible by obtaining information
on land cover / land use that provides
tourism and recreation ecosystem
services and evaluating all of them across
the country (Costanza et al., 2014). In other
words, obtaining spatial information from
these services will play a key role in
planning and subsequent decisions related
to tourism activities (Daily et al., 2009;
Ayanu et al., 2012). In this study, unlike
similar researches, tourism ecosystem
services alone and for the whole country
of Iran and its provinces have been
evaluated economically using the potential
of remote sensing products.

2. Methods

To evaluate and economically evaluate the
ecosystem tourism services of biomes in
Iran, Robert Costanza ecosystem services
valuation model was used (Costanza et al.,
1997; Costanza et al., 2014). This model will
require two input parameters, one related
to the area of biomes and the other to the
functional value of ecosystem services
(tourism) for biomes. For the first
parameter, the most common method is to
use remote sensing data. In this study, the
remote sensing product (land coverage) of
the European Space Agency's Copernicus
Global Land Service was used. This remote
sensing product has been obtained in 23
classes with global coverage and with a
spatial resolution of 100 square meters
from the PROBA-V satellite sensor with an
accuracy of over 80% for the years 2015 to
2019 (Buchhorn et al., 2020). In this study,
the latest product of this global service in
2019 was used as a representative of
biomes in Iran. Because biomass such as
mangrove forests, coral reefs, and
seagrasses were not separated in this
remote sensing product, spatial data on
these biomes published by the United
Nations were used (Spalding et al., 2010;
UNEP-WCMC & Short FT, 2021; UNEP-
WCMC et al., 2021). This data is updated
annually for the whole world and made
available to researchers. For the second
parameter of the model, the global scale of
ecosystem service value was used
(Costanza et al., 2014).

3. Results

According to the results, the economic
value of tourism ecosystem services of all
biomes is about $ 20 billion per year for
Iran. This economic value for the
provinces of Mazandaran (3.25), Gilan
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(2.44), Hormozgan (1.43), Bushehr (1.38),
Khuzestan (1.31), Golestan (0.99), East
Azerbaijan (0.99), West Azerbaijan (0.86),
Sistan and Baluchestan (0.75), Khorasan
Razavi (0.71), Tehran (0.69), Fars (0.67),
Isfahan (0.60) ), Kerman (0.45), Hamedan
(0.37), Kermanshah (0.33), Kurdistan (0.31),
Markazi (0.27), Lorestan (0.27), Ardabil
(0.21) , Qazvin (0.20), Zanjan (0.20),
Kohgiluyeh and Boyerahmad (0.19), Alborz
(0.19), Yazd (0.18), Chaharmahal and
Bakhtiari (0.18), Ilam (0.16), North
Khorasan (0.15), Semnan (0.14), Qom (0.08),
South Khorasan (0.07) billion dollars per
year were obtained. By normalizing the
values of tourism ecosystem services
obtained for each province in relation to
its area, the provinces of Gilan (19.09),
Mazandaran (16.50), Tehran (7.91),
Golestan (7.02), Alborz (5.84), Bushehr
(5.32), West Azerbaijan (3.32), East
Azerbaijan  (3.16), Khuzestan (3.10),
Hormozgan (2.44), Lorestan (2.20),
Kermanshah (2.11), Hamedan (2.08),
Kohgiluyeh and Boyerahmad (2.05), Qazvin
(2.04), Ardabil (1.81), Chaharmahal and
Bakhtiari (1.79), Kurdistan (1.68) ), Markazi
(1.48), Zanjan (1.44), llam (1.28), Qom (1.12),
Fars (0.92), Isfahan (0.91), Khorasan Razavi
(0.88 ), North Khorasan (0.80), Sistan and
Baluchestan (0.69), Kerman (0.42), Yazd
(0.23), Semnan (0.22) and South Khorasan
(0.14) percent of the total values are
included.

4. Conclusion

The results of economic evaluation of
tourism ecosystem services in Iran show
that Iran has a significant biome diversity
in providing tourism services throughout
its geographical areas. The dispersion of

these biomes and the difference in their
functional value in tourism have created a
different pattern in terms of the economic
value of all these services in Iran. The
provinces with the most biomes have
formed foci similar to the northern and
southern coastal zones. By eliminating the
effect of the area of the provinces on their
share of the total value of tourism
ecosystem services, a new spatial pattern
was obtained. In this spatial pattern, the
country can be divided into four regions in
terms of economic value of tourism
services, respectively, North, West, South
and East. In the northern region of Iran,
the existence of Hyrcanian forests and the
Caspian Sea are the most important
biomes of the region in terms of economic
value of tourism ecosystem services. In the
west of Iran, the existence of a set of
effective biomes in tourism services, such
as forests, pastures and agricultural lands
have played a role in the creation of this
region. In the south of Iran, the existence
of the Persian Gulf and the Sea of Oman
along with special biomes such as coral
reefs, mangrove forests and seagrass has
been effective in creating this tourist area.
In the east, we see a uniform zoning with
the lowest economic value of tourism
ecosystem services. The main reason for
such a situation can be found in the
existence of bare lands in the form of
deserts. Although in recent years, the
exploitation of Iran's deserts for tourism
purposes has been developed and tourism
services can be considered for them, but in
international reports, no value has been
considered for it. It seems that
researchers in this field should identify the
services that can be provided by these
biomes and assign economic value to
them.
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