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Extended Abstract

Background: Mangrove forests are one of the most valuable natural ecosystems, attracting the
attention of planners and visitors due to their ecosystem services, and are also considered among
the most sought-after tourist destinations in coastal areas. Mangrove ecosystems are considered a
reserve, shelter, feeding ground, and nursery for many plants and animals. These forests are
natural habitats whose wide range of ecosystem services supports social, economic, and
environmental benefits. Despite their diverse and numerous services, these sensitive coastal
ecosystems are exposed to various human pressures, and human activities, such as aquaculture,

urban development, environmental pollution, deforestation, overexploitation of services, and sea
level rise, are permanent threats to mangrove growth. Over the past half-century, the extent of
these forests has decreased significantly, and more than one-third of their area is at risk of
extinction by the beginning of the new millennium. According to studies, the ecosystem services
provided by mangrove forests in coastal areas are of great importance, particularly for local
communities residing in these areas. Therefore, examining the spatial distribution of ecosystem
services by identifying and prioritizing these valuable resources can help in the proper planning
and protection of these natural habitats to meet human livelihood needs. Accordingly, the present
study aimed to identify and prioritize ecosystem services in mangrove forests of Iran.

Methods: In this study, based on a review of resources according to the Millennium Ecosystem
Classification and previous study records, the opinions of specialists, experts, and local
communities in each of the studied habitats, a list of existing ecosystem services was prepared in
four groups: provisioning, regulation, support, and cultural. After identifying the ecosystem
services available in the region, these services were weighted and prioritized for each habitat
using the Analytical Network Process (ANP) model. Subsequently, the CICES rapid ecosystem
services assessment method was used to investigate the effectiveness of each service in the target
habitats.

Results: According to the results, the distribution of the abundance of ecosystem services in the
19 studied habitats includes 521 services in different service groups, which include 96
provisioning services (18.42%), 91 regulatory services (17.46%), 169 support services (32.43%),
and 165 cultural services (31.66%). In terms of ecosystem service diversity, the highest diversity
is observed in the Qeshm coast habitat with 39 services, while the lowest diversity is in the
Bordkhon habitat with 18 services. The results of the weighting and prioritization of ecosystem
services also show that "supporting services" with a weighting coefficient of 0.351 have the
highest weight among the four main service groups. Mangrove ecosystems provide a set of
supporting services that are of great importance in terms of supporting natural systems and human
communities. These services also play a fundamental role in providing ecological processes for
other service groups. Thus, the most important supporting services in mangrove forests are those
that provide biodiversity conservation, nutrient cycling, soil formation, and primary production
for food webs. According to the results of the rapid assessment of services, the ecosystem service
group in the Khamir habitats (Sayeh Khosh, Khamir-Lashteghan, Mardo, and Pohl habitats) and
Qeshm (Khorkhoran and Qeshm coast habitats), especially the supporting and cultural services,
is of the highest importance. This indicates the high role of supporting-cultural ecosystem services
and their positive impact on the Khamir and Qeshm habitats. Likewise, the abundance of
supporting and cultural services among these habitats indicates the importance of protecting
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biodiversity and supporting habitats, and cultural planning and developing sustainable tourism in
this region, respectively.

Conclusion: As the results show, the high frequency of supporting services among Iranian
mangrove habitats indicates the importance of biodiversity conservation and habitat protection
and planning for integrated management in this region. Furthermore, considering the high
recreational value and the presence of pristine landscapes and abundant natural attractions,
cultural services have the second priority and the highest weight coefficient after supporting
services in this region, which requires cultural planning and sustainable tourism development in
Iranian mangrove forests. In addition, among the habitats, the highest weight coefficient and
ranking of ecosystem services are related to the "Qeshm Coast habitat" and then the "Khorkhoran
habitat". Therefore, proper management and planning for the utilization and distribution of
services in these habitats are of great importance and a priority. On the other hand, the high
abundance and diversity of ecosystem services in the studied habitats also indicate the livelihood
dependence of forest dwellers on forest resources, which should be considered by planners and
decision-makers to protect these valuable resources, on the one hand, and to meet the basic needs
of these communities, on the other. Likewise, due to their high tourism potential, Iranian
mangrove forests enjoy a high distribution of recreation and nature tourism as one of the most
important ecosystem services in this region. Therefore, proper planning can help maximize the
use of these services and improve the conservation status of the region, on the other hand.
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Weighting
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Table 2. Relative significance values for pairwise comparisons
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Figure 2. The frequency percentage of ecosystem services in mangrove forests of Iran
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Table 4. Ranks and frequencies of different groups of ecosystem services among the studied habitats
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Figure 4. The diversity frequency of ecosystem services among the studied habitats
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Table 5. Weighting coefficients of the studied ecosystem group and services

o, O R S jlopg loss 45 9 Supd loss 09,5
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Rank coef%lcien% Ecosystem services Rank coef%cien% Service group

2 0.0025 g Jue cuilyy
Harvesting wild honey
sy gly a8l o (ol

29 0.0032 i .
Providing twigs for food
35 0.0017 Juzsl B (alS slgo g p 5 4
Providing firewood and flammable plant materials
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Providing plant genetic resources &
10 0.0100 o9l (S5 e el 3 C?L
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21 0.0045 B e gL
Fishing 5 v
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Harvesting edible invertebrates
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Table 6. Weighting coefficients of ecosystem services by the habitat studied
8 7 6 5

4 3 2 1
PP el Swol> Sy 2N=lilss i o Ll s N =
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Khor baho Gabrik Now, Jask Sirik Kolahi Tiab Kolaghan Qeshm Khu lih Pohl Mardo Khamir- Sayeh Basatin Bidkhon Dayer Bordkhon 26
Gwadar and city coast orkhoran Lashteghan Khosh I3
Khalasi =L
0.049 0.048 0.0499 0.0537 0.0441 _ 0.0518  0.0499  0.0518 0.0499 0.0749 0.0691 0.0633  0.0633 0.0672 0.048 0.0461 0.0461 0.0384 0.0345
0.0005 0.0007 0.007 0.0006___ 0.0006 0.01 Ay
0.0007 0.006 0.0006 _ 0.0006 0.0006 0.01 Az
0.0003 0.003 0.0002 0.004 As
0.002 0.0002___ 0.0002 0.0002 0.0002 _ 0.0002 _ 0.0002 __ 0.0002 0.0002 0.0003 0.002 0.0002__ 0.0007 0.0008 0.0035 0.0001 0.0095 0.0016 0.001 0.004 Ay ol
0.001 0.0002___ 0.0002 0.0001 0.003 0.0021 0.0025  0.0002 0.0001 0.009 0.002 0.0002__ 0.0025 0.0026 0.0001 0.0018 0.0001 0.0005 0.0013 0.004 As S Cg
0.002 0.0002 __ 0.0002 0.0002 0.0002 _ 0.0002 _ 0.0002 0.0002 0.0002 0.001 0.0003 __ 0.0002 0.0005 0.003 Ag @ &
0.0002 0.0002 0.0002 0.0001 0.003 A7 g«
0.0001 0.0001 0.0001 0.0001 0.0001 0.001 0.007 0.0001 __ 0.0001 0.0006 0.002 As
0.001 0.0001 0.0001 0.0001 0.0001 0.0001 0.002 Ao
0.001 0.0001 0.0001 _ 0.000T 0.0001 0.0001 0.0001 0.0031 0.012 0.0001 _ 0.0001 0.0001 0.001 Ao
0.0004 0.004 0.0003 _ 0.0003 0.0004 0.0002 0.006 Bi
0.002 0.0002 __ 0.0002 0.0002 0.0002 _ 0.0002 _ 0.0002 __ 0.0002 0.0002 0.0003 0.002 0.0002__ 0.0007 0.0002 0.0002 0.0001 0.0001 0.0001 0.004 B2
0.002 0.0002___ 0.0002 0.0002 0.0002__ 0.0002 0.001 0.0002 0.0002 0.0003 0.002 0.0002___ 0.0002 0.0002 0.0001 0.0001 0.0001 0.004 Bs =
0.0002 0.002 0.0002 0.003 B4 <
0.001 0.0001 0.0001 0.0001 0.0001 _0.000T 0.0001 0.0001 0.0001 0.0019 0.018 0.0001 _ 0.0065 0.0001 0.0025 0.0012 0.002 0.002 Bs %CE_
0.0001 0.0029 0.0037 0.002 Bs St
0.001 0.0001 0.0001 0.0001 0.001 0.0001 0.0001 0.0001 0.0001 0.0084 0.008 0.0007 0.007 0.0008 0.0005 0.0001 0.0001 0.0004 0.0004 0.011 By <
0.007 0.006 0.0006 0.009 Bs
0.004 0.0056 0.005 0.0005___ 0.0005 0.007 By
0.08 0.0006___ 0.0008 0.006 0.0007___ 0.0008  0.0007 __ 0.000 0.0007 0.0019 0.011 0.01 0.001 0.007 0.0006 0.0003 0.0007 0.0006 0.0005 0.015 Ci
0.078 0.0007 __ 0.0007 0.0008 0.0006 _ 0.0004 _ 0.0007 __ 0.000 0.0007 0.0011 0.001 0.0009 __ 0.0008 0.001 0.0004 0.0001 0.0007 0.055 C
0.007 0.0007___ 0.0005 0.0008 0.0006  0.0083  0.0007 __ 0.000 0.0005 0.0011 0.001 0.0009 __ 0.0005 0.0011 0.0007 0.0006 0.0096 0.0005 0.0002 0.051 Cs
0.007 0.0001 0.0003 0.0007 0.0006  0.0007  0.0003  0.000 0.0007 0.0011 0.001 0.0009 _ 0.0003 0.0009 0.0006 0.0007 0.0006 0.0005 0.0008 0.047 Cs 2 9.
0.007 0.0069 __ 0.0071 0.0077 0.0006 _ 0.0007 __ 0.0001 0.0007 0.0014 0.0001 0.009 0.0009 __ 0.0006 0.0009 0.0006 0.0005 0.0006 0.0005 0.0004 0.043 Cs g
0.006 0.0007 __ 0.0006 0.0001 0.0001 0.0002 __ 0.0006 _ 0.0007 0.0006 0.001 0.009 0.0008 0.008 0.0009 0.0006 0.004 0.0006 0.0005 0.0004 0.039 Cs 2 v
0.006 0.0005  0.0006 0.0007 0.0005  0.0003  0.0006  0.0009 0.0006 0.0005 0.009 0.0005  0.0008 0.0009 0.0004 0.0006 0.0062 0.0005 0.0006 0.013 Cy
0.006 0.0001 0.0003 0.0006 0.0005  0.0002 _ 0.0003 _ 0.0005 0.0006 0.0004 0.008 0.0008 _ 0.0002 0.0008 0.0006 0.0005 0.0003 0.0004 0.0037 0.012 Cs
0.004 0.0003 __ 0.0004 0.0001 0.0003 __ 0.0001 0.0004 __ 0.0023 0.0004 0.0002 0.006 0.0005 __ 0.0001 0.0004 0.0009 0.0003 0.0007 0.0003 0.0002 0.008 Co
0.0003 0.006 0.0004 0.009 Dy
0.0008 0.002 D>
0.004 0.0004 0.0047 0.0045 _ 0.0004  0.0004 0.0044 0.0001 0.006 0.0005  0.0056 0.0009 0.0004 0.0008 0.0004 0.0003 0.008 D;
0.0006 0.0007 0.006 Dy
0.004 0.0003 __ 0.0001 0.0044 0.0003 __ 0.0004 __ 0.0001 0.0002 0.0004 0.001 0.005 0.0002___ 0.0005 0.0005 0.0003 0.0037 0.0076 0.0016 0.0002 0.002 Ds
0.0001 0.005 0.0005  0.0005 0.003 0.007 De o
0.003 0.0006 __ 0.0003 0.0004 0.0003  0.0039  0.0007 __ 0.0009 0.0007 0.0002 0.005 0.0004 __ 0.0081 0.0005 0.0003 0.005 0.0003 0.0002 0.0006 0.006 D7 I C{“
0.003 0.0002___ 0.0005 0.0003 0.0002 _ 0.0003 _ 0.0005 __ 0.0003 0.0003 0.0001 0.004 0.0008 _ 0.0003 0.0004 0.0002 0.0007 0.0002 0.0002 0.0008 0.06 Ds 8 .
0.0001 0.002 0.0002 0.004 0.0002 0.003 Dy
0.014 0.0014  0.0014 0.0015 0.0013  0.0148  0.0014  0.0047 0.0042 0.0008 0.019 0.0001 0.0008 0.0009 0.0013 0.0003 0.0001 0.0009 0.0001 0.002 Dio
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0.002 0.0002 __ 0.0002 0.0002 0.001 0.0016  0.0016 _ 0.0016 0.0016 0.0024 0.002 0.0002___ 0.0002 0.0002 0.0002 0.0001 0.0001 0.0001 0.001 0.003 Di3
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Table 7. The ecosystem services assessment matrix in the mangrove habitats of Iran
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Cuobl 45>
Degree of importance
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Harvesting wild honey
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Juctl 5 ol sl 5 piub a5
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Harvesting edible invertebrates
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