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Extended Abstract

Background: Mangrove forests are among the most important and sensitive coastal ecosystems
worldwide, playing a fundamental role in shoreline protection, sediment stabilization, local
climate regulation, biodiversity conservation, and supporting the livelihoods of coastal
communities. Owing to their natural capacity for carbon sequestration and mitigation of coastal
flooding impacts, these ecosystems possess significant global and regional importance. In recent
decades, mangrove forests have been increasingly threatened by a combination of anthropogenic
pressures and climate change. Coastal degradation, industrial activities, overexploitation of
natural resources, oil pollution, and land-use change, together with rising temperatures, altered
precipitation patterns, sea-level rise, and intensified extreme climatic events, are considered the
main drivers of mangrove degradation. In Iran, the mangrove species Avicennia marina is the
dominant component of mangrove forests along the southern coasts and holds high ecological,
environmental, and conservation value. This species plays a crucial role in sediment stabilization,
reduction of coastal erosion, provision of habitats for aquatic organisms and birds, and
improvement of water quality. Considering the pressures caused by population growth, economic
challenges, limited natural resources, and climate change impacts, the development of effective
management programs focusing on conservation, restoration, and afforestation of mangrove
ecosystems has become increasingly necessary. Identifying areas with high potential for
mangrove restoration and protection is a critical step toward the success of such management
programs. The main objective of this research is to identify and prioritize factors influencing the
distribution of the A. marina species to support conservation and restoration programs.
Methods: In this study, a comprehensive review of national and international literature was first
conducted to identify factors affecting the distribution of 4. marina. These factors included
climatic, physical, hydrodynamic, chemical, and human-related variables. Following the initial
extraction of indicators, a screening process was carried out to select the most influential variables
with available and reliable data. The importance of each factor was determined using the Delphi
method based on the opinions of experts in natural resources, environmental sciences, and coastal
ecosystems. This process involved several rounds of feedback and revision to achieve expert
consensus and to quantitatively assign weights to each indicator. Questionnaires were provided
to 20 specialists, experts, and researchers in the field of mangrove forests who had a thorough
understanding of this region. Based on the opinions of experts, the most important indicators were
determined and each was prioritized after determining the weight and importance of the
indicators.

Results: In total, 47 indicators influence the distribution of mangrove habitats, originating from
both environmental and human factors. These indicators were classified into three main criteria
and ten sub-criteria. The main criteria included climate, seawater characteristics, and land
characteristics. The ten sub-criteria consisted of precipitation, temperature, tides, humidity,
physical land features, wind, evaporation, waves, salinity, and water quality. Weight analysis
revealed that these sub-criteria have varying degrees of influence on the distribution of 4. marina.
At the individual indicator level, factors such as shoreline shape, soil texture and slope,
sedimentation rate, and physical characteristics of the substrate exhibited the highest influence,
whereas chemical water indicators, such as mean chlorophyll concentration, showed relatively
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lower importance. Human-related indicators, including coastal activities and land-use change,
although less influential than natural factors, were found to affect mangrove distribution both
directly and indirectly.

Conclusion: Among the three main criteria, land characteristics were identified as the most
critical factor influencing the distribution of 4. marina. Among the nine sub-criteria, physical
land features played the most significant role in determining suitable habitats. At the indicator
level, shoreline shape had the highest impact, while mean chlorophyll concentration had the
lowest. By prioritizing and quantifying the importance of influencing factors, the findings of this
study can serve as an effective decision-support tool for natural resource managers and planners,
enhancing the efficiency of conservation, restoration, and sustainable management programs for
mangrove forests. The results can guide the identification of priority areas for afforestation,
management of coastal erosion risks, protection of associated species, enhancement of ecosystem
capacity, and improvement of ecosystem management strategies. The utilization of these findings
enables the development of comprehensive management programs based on ecosystem
protection, effective engagement with local communities, optimization of financial and human
resource allocation, increased public awareness, and reduction of detrimental impacts of human
activities and climate change. Ultimately, the use of this tool in environmental policy-making,
restoration project design, educational programs, and integrated conservation measures can
contribute to long-term environmental, social, and economic sustainability of Iran’s southern
coastal regions and provide practical solutions to address human-induced and climate-related
threats.
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Table 2. Environmental threats identified in the region based on the Delphi model

oSl
Indicator

skxey Slre
Sub-criterion Criterion

abale (SH)l (:She
monthly rainfall Average
oo Jisns Jpad Slals (Sl S

Average monthly rainfall seasons Moderate year

Juo 38 Jp alale 53 xSk

Average monthly rainfall during the warm seasons of the year

Yl o)L
Annual precipitation
had )k
Seasonal precipitation
olo cnosb e )b
Precipitation of the wettest month
olo it il
Precipitation of the driest season of the year
b b (p gk e )L

Precipitation of the wettest season of the year

o Juab it il
Precipitation of the driest season of the year

Jlo Jab e s o)k

Precipitation in the warmest season of the year

b b 53y (51

Precipitation in the coldest season of the year

sl il olebs
Monthly sunshine hours
ER PN
Average prevailing wind speed
Slale pl by lawsio
Average cloud coverage monthly
Slabe s (ke
Average monthly evaporation
Wlals (o Cogh) il Sis

Average monthly minimum relative humidity

wlole (s Cugh) ST Sk

Average maximum monthly relative humidity

Slale s Cogh :Sike
Average monthly relative humidity
Jls Sid Jguad 1> dilale ws Cugby 16Kk

Average monthly relative humidity in dry seasons

Tl i Jp > &bl o Cagloy xSk

Average monthly relative humidity in temperate seasons

AVl lawgio slod
Annual average temperature
lodpd ailig) (slod ately ke
Average daily isothermal temperature range

it
Precipitation

)‘:,. .:"’."
Evaporation

181

Climate

Cagby
Humidity

Veox(@ligy slod ey Siloo [ b Juad (py Siogbo o (glod Lawgie)
(average temperature of the wettest season of the year/average daily temperature range) x 100. sl

(Ve o3 e il ) b (gle

Seasonal temperature (standard deviation x 100)

b ole o 5p)S slod Sl

Wind

Maximum temperature of the warmest month of the year.

Jlo ole o inpw slod JBlas

Minimum temperature of the coldest month of the year

b Juad o isho po (slod bawgie

Average temperature of the wettest season of the year




(S dlg g el (il e 4 Sl B0l e 1125

&) b ol 9,5k sla JSix STy 5 ige (e Jole (st sy
ol Skre; s
Indicator Sub-criterion Criterion
Jlo Jad oy pSis glod lawgio
Average temperature of the driest season of the year.
Lo Jad o e )5 slod bawgie

Average temperature of the warmest season of the year
Juo Jab 530 51> Luogio
Average temperature of the coldest season of the year

Jb alale glod (Slo
Average monthly temperature of the year
Jbo £ Jpad ailale (slod (1S3l
Average monthly temperature of the warm seasons of the year
o Jisns Jyad lals o> xS0k
Average monthly temperature of the temperate seasons of the year lgn (slo>
Lo Siis Jaad alale glod :Slo Temperature
Average monthly temperature of the dry seasons of the year
abale glod pShis (ke
Average maximum monthly temperature
alale glod Jolas :Sile
Average minimum monthly temperature
Jo Siis Jauad ailale (glod Sl ko
Average maximum monthly temperature of dry seasons
Jo Sis Jauad alale glod Jlis 1, Kko
Average minimum monthly temperature of the dry seasons
Lo> ‘_')L»,J
Temperature fluctuation
z»
Wave
<l )98 Sl ol Jido)lS (Sils g g5 21 )32 (i cnomb e Oliee cr VL e 555 Lwgte .\%i,d:: by ol la Sy
Average tide, Highest tide, Lowest tide, Maximum wave height, Average water chlorophyll, i ceas Properties of
Average water salinity T e seawater
Water quality
Sogh
Salinity

(S 5 =gl [ I5) a5 i ool S yme 2 Lol ol 53) 45 U8 oo s 2 s PN
Beach slope, Shoreline shape (sheltered/exposed), Shoreline type (mud/sandy/rocky) charagt eristics Earth features

OSke Jole 9 ¢ picron .\s)b B Cuenl pow oSl yd
Caodl 2oy b ailale pl idg lawgie 9 ol g kS
)l L5 cuenl BT claag, ;5 VF/F 5 WY Cpa
2 Oee) JSS YL Comnl oaimd (L5 bt cpl (Y JS5)
L 655 J5yiS p @l jleS Cuonl g > 665 (58

O 33 OS2 88 U sl gyl
athie (ol
IS el ekl Cundy Cuenl doyd polie oy
ot 033 iyt 1,8 S5 45 3 s e Lol
sdSe JSln p f5e Jelss plos g o 1) (YY/A)

A (¥Y/5) cael 2o yd b olos e o)1 51 a0 Ll 9,55Le

9 QS iz Jalse ugw 9 )13 )18 Conl pg> 45
(YYIY) Coodl doyn b ply Jlado b g 2 do g i Lawgie

40
35
30
25
2 20
3
a 15
9.
? 10
LT T TR EnT
0
Y, . N\ . .
.95 \’7\"%3’\1;»; ng_f’f”;‘”.y’; L
SAES: J -'\\ 5 > (N o }"; . i \j
\b’ /\y \ff %97 7’7 3‘? .\; /)7\“) 7 &7 ‘jj B aa ;J¥ ¥
o 9 g9 &7 Y S N
e ¢ SV G LY Y 3»’5 g A
- AN N - -
AV R T
AN Y& b NI '

29S8 i 53 5,k b S )5 yinS g b adld Cuenl a3 5 o )d duglis Hlges Y S5
Figure 2. The chart comparing the percentage and de1g1ree of importance of factors affecting the expansion of
mangrove forests in the south of the country.
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Table 3. Priority of the selected criteria for locating mangrove development areas
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Table 4. Priority under selected criteria for locating mangrove development areas
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Table 5. Coefficients and prioritization of the criteria and sub-criteria for selecting suitable areas for mangrove forest
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