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Background and Objectives: Mangrove forests are among the most vital
coastal ecosystems, playing a significant role in maintaining environmental
balance, stabilizing sediments, storing carbon, and supporting biodiversity.
In recent decades, however, these valuable ecosystems have been degraded
by various factors, including climate change, coastal development, and
environmental pollution. This study aimed to analyze the status of
mangrove forests on the coasts of Iran and Saudi Arabia by examining
changes in vegetation cover, ecological conditions, and existing threats.

Materials and Methods: This study employed a comparative analysis of
field data and satellite imagery. Scientific information and official reports
were sourced from reputable databases, including Web of Science, Scopus,
and Google Scholar. Field data, encompassing vegetation sampling and
the analysis of human threats such as urban development and pollution,
were also examined. Data were analyzed statistically using SPSS and Excel
software.

Results: The results indicate that mangrove forests in Iran and Saudi
Arabia face similar threats, though their severity varies by geographical
location. In some areas, the rate of degradation is increasing alarmingly.
Habitat sustainability indices revealed that some regions, such as Rashidi,
are highly stable, while others, like Pezm and Tang, suffer from severe
instability. An analysis of changes in mangrove forest area between 2013
and 2020 shows a gradual decline due to human activities and climate
change. Furthermore, a comparison of management policies in the two
countries revealed that Saudi Arabia's conservation programs are more
coherent than those of Iran. An analysis of mangrove forest areas in
different Red Sea countries showed that Saudi Arabia, Yemen, and Eritrea
possess the largest areas, yet these countries also hold significant potential
for further mangrove development.

Conclusion: A key challenge in mangrove forest restoration is the lack of
sustainability in afforestation programs. In Saudi Arabia, monitoring and
protection strategies are pursued more rigorously, whereas in Iran, legal
gaps and insufficient monitoring have accelerated the degradation process.
This study concludes that protecting mangrove forests requires effective
management policies, continuous monitoring of ecosystem changes, and
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increased public awareness. By utilizing remote sensing technologies and
ecological modeling, it is possible to predict trends in vegetation change
and design preventive conservation measures. These findings can assist
policymakers and environmental experts in developing sustainable
management plans to protect mangrove forests in coastal areas.
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Figure 1. (a) Distribution of mangroves in the Red Sea, including identification of islands in the southern
regions that have valuable mangrove stations. In the main image, the location of the mangrove stations is
shown in a classification, in the zoomed-in area, the resulting classification of mangroves at a spatial
resolution of 10 m is shown. (b) The Red Sea study area and its bordering countries.
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Table 1. Area of mangrove forests and areas suitable for afforestation.
(km?) 5,50 sls [ o5l crlos S (kM?) )8 Kim (gl cosbio comlan (kM) b 5 Silo gl K Cmlis

iS
Total potential area of mangrove forests Suitable area for forestry Current mangrove forest area C;untr
(km?) (km?) (km?) y
5.09 4.24 0.85+0.01 o
Djibouti
47.35 44.86 2.49+0.03 T
Egypt
186.36 106.9 79.46+0.25 A
Eritrea
S o 2
254.77 179.9 74.87+0.59
Saudi Arabia
45.24 39.31 5.93+0.02 o
Sudan
47.39 35.72 11.67+0.06 o
Yemen
586.2 410.9 175.3+0.93 &
Total
(Blanco-Sacristan et al., 2022)
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586/2 wike S 5 (il 5 ) 5 X S S0 (m e sksS 14187 5 79/46
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Table 2. Carbon storage rates in mangrove forests.

(vear /mgC) S e ts S (vear Img C) o S o5l o 03 (vear Img C) Jxs o S 0,03 55iS
Total carbon stock (mg C / year) Potential carbon storage (mg C/year)  Auvailable carbon storage (mg C / year) Country
5.24+30.03 4.36+25.01 0.8845.02 il
Djibouti
11.82+67.92 9.26+53.23 2.56+14.69 T
Egypt
o sl
191.95+1099.52 110.11+630.71 81.84+468.81 7
Eritrea
(83 mn Ol 2
264.41+1503.14 185.3+1061.41 77.12+441.73
Saudi Arabia
Ql:y
34.53+197.74 28.34+162.3 6.19+35.44
Sudan
39.44+225.91 27.39+156.82 12.05+69.09 o
Yemen
603.78+3458.58 423.26+2424.49 180.53+1034.78 & |
Total

(Blanco-Sacristan et al., 2022)
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Figure 3. Carbon storage rates (current and potential) (Blanco-Sacristan et al., 2022).
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Table 3. Sustainability score of different mangrove habitats on the coasts of Sistan and Baluchestan.
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(Mahmoudi et al., 2023)
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Table 4. Sustainability indicators of different habitats on the coast of Sistan and Baluchestan.
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Figure 5. Average density in different habitats on the coast of Sistan and Baluchestan (number of trees/hectare)
(Mahmoudi et al., 2023).
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Figure 6. Average regeneration in different habitats of the coast of Sistan and Baluchestan
(number of trees/hectare) (Mahmoudi et al., 2023).
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