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Table (1) Descriptive statistics of the investigated characteristics

Sere 3 L Al S eSilee T
Total jéf/?gg(r)i Maximum Minimum Average Property
12 13.20 69 30 41.25 W) o
age (years)
12 12.50 40 5 14.58 ) 68 2028 ol

Amount of work experience (years)
Source: Research findings iz sla amdl : ae
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Table (2) frequency distribution of education variable

oo olis )5 a ) mslis S ©FSe Mz
Total Masters MSc Ph.d Education
12 1 4 7 s

Number
100 8.33 33.33 58.33 250

Percent
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Graph (1) frequency of study fields of experts under investigation
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Table (3) weight of the main criteria

= 039 kol sl jlne
Relative weight Main criteria
0.079 SixlaS sl
Agricultural factors
0.17 e sl dele
Industrial factors
0.16 ssboiz-golazdl slo fale
' Socio-economic factors
0.06 g - el sloale
Urban-rural factors
0.088 6'“_ o sl ole
Environmental factors
0.122 6“‘15_ * '_‘5L‘”J‘L°
Climatic factors
Lol o o Jole
0.192 ) S sloe
Managerial-structural factors
0.124 Slesbe 03,0 sladele

Internal organizational factors

Source: Research findings
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Table (4) Relative weight of the sub-criteria of mangrove forest destruction

factors
e31)

- ebore 25 sl el
Relative Below the criteria Factors
weight

0.148 Bi*-" OU9R UL‘“

Shrimp farming effluent
0.147 Pl Giyg olay
Fish farming effluent &yolas
0.208 $HlaS ladlaie S Agricultural
Expansion of agricultural areas
' Construction of ports and wharves for the traffic of fishing vessels
0733 > olo el o cois i dswgd
Development of the industrial sector in coastal mangrove areas Cario
0.266 s sla Fogll Ly, Industrial
Sedimentation of oil pollution
0.103 ward Sran s 58 Sl pre s ez Sl
Harvesting wood and firewood for sale and personal use
| > sl K> 4 o8l Cins g;-‘-‘-“‘lﬁ 9 28 il 0gu - golazil

0.315 Lack of employment, poverty and dependence of people's livelihood on "

mangrove forests =l

0.324 (TSNS S) A"°l';J'.‘ L 49 & &5;:’3; SOCiO-.

Excessive tourism economic

0.256 Wgle slp boasli o Cullop g ol 4, (2 sl

Indiscriminate grazing of livestock and harvesting of branches for fodder
0.211 stliwsy 9 6 solligSiw iy 5l 25U slas )5 et
Changes in land use resulting from the expansion of urban and rural settlements P
Indiscriminate extraction of water upstream (dam building) .
Urban-rural

0.408 g 5 6 sladilony ads
Urban and rural waste disposal
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Table (4) Relative weight of the sub-criteria of mangrove forest destruction

factors
09
" bre 5 slo Jale
Relative Below the criteria Factors
weight
0.144 [ vewsom aabjl} s_;|)..4.>5$>91.a J_._:).> ol g 0y Mo
Attacks of moss, Black rat, Balochistan gerbil and insects of the Snipidae family
0.286 S o &w glal -
Salt saturation in the soil
0.171 Syl Al o
Shore and soil erosion -
B Environmental
0.237 (;]4“'.. ol ASLQASJL”“" 9 bl
Pests and environmental diseases
lal> < L] 03,5 5 0ls sladule 5 > 5 laskass
0.159 strong winds and the movement of flowing sands and their entry into the
mangroves
0.328 u")LB <! sl ASL‘Z’)"‘\"J‘-“” 5Ly C—I"“’ u_,._‘l)_al Sla s s
Sea level rise and changes in water and precipitation patterns i
Shses st
0.671 Climatic
Drought
Bl laglole (s 55500 5 hlly plnl (sladie) 39
0.137 Non-performance of duties and non-cooperation between protection
organizations
0.226 Lack of environmental attitude and lack of understanding of forest services by
local and government authorities
0112 cemilin S e g (piloB 095
Lack of appropriate rules and regulations
0111 G sl cwlie Jbo lael il
Lack of proper financial credit for forestry s us
= R 9
SEX e i
0P * R S e .
0.056 & ksl

Poaching of birds

0.103 5oz 5 2ol (50 o e Ma”age”al"
Improper exploitation of the forest structura

5, 5l Jol g5m T g CF g JEl o Gl LaBlrl slajglis 505

0.179 Lyo y0 ES g
traffic of smugglers' vessels for fishing, fuel transfer and fire caused by spilling
fuel in the sea
Sl eblas laaie; ;0 ()l gl adl> glo,siS 5 Glpl i 6,Ses loass) 25

Sl sbossn 5 boseilsS slacad bl 6 5T0s 5 ol >
The lack of cooperation between Iran and the Persian Gulf countries regarding
the protection of mangroves and the lack of use of the capacities of international
conventions and projects

0.073
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Table (4) Relative weight of the sub-criteria of mangrove forest destruction

factors
039
- Lolens 25 sl Jole
Relative Below the criteria Factors
weight
S oo, SKen die] 35 g G’.La)'L.... Jlresoe Lg_x.J)lSl.;
0454 The inefficiency of the organizational structure and the lack of interdepartmental
cooperation
0.297 Lack of attention of the organization to the participation of people (local e 090°
communities) in protection Internal
ledbl T3l g T sla Sz 5 cbli gz )0 diedgm g (ygie boaal s 35 organizational
0.247 oo sloassl>

Lack of documented and useful programs to protect mangrove forests and
increase information of local communities

Source: Research findings

Seiod gl adly : pe

T5 D9bse dmmlxe 5Ll £ 5 (B Web e by sl oy sl Ghey cnl o
TP sk ol 0 S e eman ) osd Gamlie uile ploiiul (6,55l
3OS Al (s delidon yy digad 10 50 (255 Slrdnlie sl Sle I S je sl 6,5
(M) G yilo &5 (5 sk by oo Lol by lxe 51 SO 32 4y gy o e yile Sl o ilo
2l Nal (60505 S 5 e 41 53 3)lge 500 el (Lol (sl lae e Sl ol
s aibiee )l SeeS lw le aen gl ,ELb Fp ael cansay mls
el 0ol 00l Liules () Jgoz 50 sdwlcassd

=93 S lio (il (5,53l (o) (8) Joor
Table (6) Checking the consistency of the matrix of pairwise comparisons

S5k CR RI cI I
Compatibility Matrix code
Yes 0.057<0.1 141 0.081 8 8.568 my
Yes 0.02<0.1 0.9 0.02 4 4.061 m,

Yes 0.000<0.1 0.0 0.000 2 2 ms

Yes 0.009<0.1 0.9 0.085 4 4.256 my
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Table (6) Checking the consistency of the matrix of pairwise comparisons

S5k CR RI cI no A ol 5
Compatibility Max Matrix code
Yes 0.007<0.1 0.58 0.004 3 3.009 M
Yes 0.04<0.1 1.12 0.045 5 5.181 mg
Yes 0.000<0.1 0.0 0.000 2 2 m,

Yes 0.094<0.1 1.41 0.133 8 8.934 Mg
Yes 0.094<0.1 0.58 0.055 3 3.11 mq
Source: Research findings Gebios slo aidl : ae

Sl 42D G byl 5 5 Sope 2l 09 el lasline (59 4 4z g b Sules o
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Table (6) Final weight and ranking of the sub-criteria of mangrove forest
destruction factors

09
&) S EIL) ri_) . slofole
Rank  Relative Below the criteria Factors
weight
3 00118 950 s 2l
Shrimp farming effluent
4 0018 b g Sl
Fish farming effluent &9l
2 0.0166 GiyakiS ladilaie o inS Agricultural
Expansion of agricultural areas
1 0.039 -6.)L:..4 sle s voy5 (gl alsul o )\)LJ ul..»l
Construction of ports and wharves for the traffic of fishing vessels
1 0.125 | > &L.J. 6le=\.'¢?>l;‘ 5o u_q....o ObSu drwgl
Development of the industrial sector in coastal mangrove areas Caxo
2 0.045 L;..m dl_.mja,l_l w5 Industrial
Sedimentation of oil pollution
4 0.016 b Spae g (g )b glp prd g ez Sl ozl ol

Harvesting wood and firewood for sale and personal use Socio-economic
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Table (6) Final weight and ranking of the sub-criteria of mangrove forest

destruction factors

09
45, o ol 525 sloole
Rank  Relative Below the criteria Factors
weight
Mo lo Kz 4 ol Bl cotims (Sialy g 588 ¢ Jlisil g
2 0.05 Lack of employment, poverty and dependence of people's livelihood on
mangrove forests
1 0.052 omdﬁ)uuﬁlﬂqj)&&ﬁo;
Excessive tourism
Wgle (sl loasli o CuBlop g plo 49, (2 12
3 0.041 Indiscriminate grazing of livestock and harvesting of branches for
fodder
lg) 5 S SloollisSn (B8 5l (6 las )l s
3 001 Changes in land use resulting from the expansion of urban and rural
settlements s
2 0.022 (85l ) sVl o Sl g, o cals 9 TSR
' Indiscriminate extraction of water upstream (dam building) Urban-rural
1 0.024 s 5 s Gladilony o280
Urban and rural waste disposal
6w a¢|9jl5 Cﬂ)b 9 6>9L J,u)> colew oo9e m}.& e
5 0.012 Attacks of moss, Black rat, Balochistan gerbil and insects of the
Snipidae family
1 0.025 Sk e Sas gl
Salt saturation in the soil
3 0.015 SE g Al Gl N
Shore and soil erosion Environmental
2 0.021 g;la-*-"“ 6L°L§)L°-:—.' 9 ]
Pests and environmental diseases
Lol 4 log)T 05,5 5 0ls sloamle &5 > 5 laoluss
4 0.014 strong winds and the movement of flowing sands and their entry into
the mangroves
2 0.04 u"‘)lJ 9 ‘7’1 69i” <_§L"’t_.§)-.’.‘3~i 35 g l?.)‘> Zd‘“’ u“'il)s‘ GLQG),‘_\JM
Sea level rise and changes in water and precipitation patterns ]
1 0.082 Climatic
Drought
bl slanloile o 6,5 g Culbg ploxl sbodiw) 955
3 0.026 Non-performance of duties and non-cooperation between protection § oy
organizations e
5 oo sloplie om | JKm Sloas Sy g s hame 5,5 S50 sl
. Managerial-
S
1 0.043 s structural

Lack of environmental attitude and lack of understanding of forest
services by local and government authorities
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Table (6) Final weight and ranking of the sub-criteria of mangrove forest
destruction factors

039
a5, P o )lLxo r’) _ sl ole
Rank  Relative Below the criteria Factors
weight
4 00215 seolie Sl phe g il 099
Lack of appropriate rules and regulations
5 0.0213 G sl clin Jlo lael il
Lack of proper financial credit for forestry
8 0.01 RLEYY )L"’"‘J"'C B
Poaching of birds
6 0019 ISz eyl 5l 0 e
Improper exploitation of the forest
el im0t 5 o gu JUiil o sl OLzBlr B slo sl 005
2 0.034 L) )3 S g (i,

traffic of smugglers' vessels for fishing, fuel transfer and fire caused by
spilling fuel in the sea

Al 4 w,8 C-"l> il o sl o olpl e o) Ken oo oo
SWo3s 5 baognnslssS slaced b 5l 6 S0 e 5 bl 5l clila>

7 0.014 Madley

The lack of cooperation between Iran and the Persian Gulf countries
regarding the protection of mangroves and the lack of use of the
capacities of international conventions and projects

L_,,_..auu,.a ‘_gLas‘_g)Lio.m ‘_gLasA.:,,,z)' 3445 9 GSLe)'Lu )L‘;}L» ‘_gdmi)lfl}

1 0.056 The inefficiency of the organizational structure and the lack of
interdepartmental cooperation
Cblis )0 (e slaanslr) po 0 S jlie 4 plojles (g 0 L
2 0.037 Lack of attention of the organization to the participation of people eI 09
(local communities) in protection Internal |
- c . . . organizationa
s o sl JSim 5 cbilis Cqa 45 diedges 5 g cBasl s S5 9
3 0.03 o slaasel> Sledbl yil58l

Lack of documented and useful programs to protect mangrove forests
and increase information of local communities

Source: Research findings
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Graph (2) final ranking under the criteria of mangrove forest destruction
factors
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Extended Abstract

Introduction

For an arid nation like Iran, mangrove forests are just as vital as water. This
God-given bounty can also be economically benefited due to its relative
advantage, since this type of ecosystem, with its many functions, helps to
preserve other ecosystems in the region, particularly the marine ecosystem,
and if special attention is paid to all their essential services. Therefore, it is
crucial to carry out a variety of investigations and evaluations on this kind of
ecology, which has gotten less attention. The current study is the first
comprehensive study that thoroughly identifies and prioritizes the factors that
destroy this type of ecosystem in three southern provinces of Iran, as there
hasn't been a large-scale investigation into the factors that destroy mangrove
forests in Iran.

Materials and Methode

The Analytic Hierarchy Process (AHP) was applied in order to accomplish
the research goals. One of the most well-known multi-criteria decision-
making (MADM) methods was the Analytic Hierarchy Process, which Saati
first developed in the 1970s. When faced with a choice between possibilities
due to conflicting decision-making criteria, this procedure offers a flexible
way to make decisions. Based on pairwise comparisons, this approach
enables managers to investigate several hypotheses. The AHP questionnaire
was distributed in 2023 among professors, experts, and specialists in the
fields of environmental economics, natural resources, forests, and mangroves,
particularly in the provinces of Sistan and Baluchestan, Hormozgan, and
Bushehr as the communities under study, following approval by professors
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and experts. Twelve questionnaires were then examined using Excel 2016
software.  Agricultural, industrial,  socioeconomic,  urban-rural,
environmental, climatic, managerial-structural, and intra-organizational
elements were among the criteria pertaining to mangrove hazards.

Results and discussion

According to the research’s findings, the main issues facing mangrove forests
in the three provinces of Sistan and Baluchestan, Bushehr, and Hormozgan
are poverty, the sub-criteria of industrial sector development in coastal
mangrove areas, drought, ineffective organizational structure and lack of
inter-sectoral cooperation, excessive or unplanned tourism and lack of
employment, and poverty and reliance on mangrove forests for livelihood.
Additionally, based on the results, the criteria of industrial, managerial-
structural, and socioeconomic aspects were given the most weight among the
primary criteria, respectively. Therefore, for the best and most effective
management of the harra woods, it is crucial to pay attention to the three
aforementioned criteria as well as the sub-criteria mentioned. The current
study's findings support those of the majority of other studies, such as Ghosh
et al. (2015), Zinner et al. (2014), Mafi-Gholami and Mahmoudi (2018), and
Dehghanipour and Mashaikhizadeh (2016), which found that humans are the
primary cause of mangrove forest threat and destruction. Additionally, in line
with the findings of this study, Babazekri et al. (2017) ranked the drought
sub-criterion as the most significant natural cause posing a threat to Dena
County's woods. The second most important factor endangering mangrove
ecosystems, according to this study, is the drought sub-criterion. Similar to
this study, Dehghanipour and Mashaikhizadeh (2016) identified the two main
causes of mangrove forest loss as human hazards and the absence of a clear
and well-defined organizational plan. In contrast to the findings of the studies
by Ghosh et al. (2015), this study also regarded the management criteria and
the industrial sector growth sub-criterion as the most significant elements.
The primary issue endangering mangroves, according to Ghosh et al. (2015),
is their conversion into agricultural fields and fish and shrimp farms.
Suggestion

The most significant contributing cause to the devastation and threat to
mangrove forests was thought to be the management-structural component.
Consequently, the pursuit of effective management and organizational
structure results in focused planning to protect the pertinent ecology. The
study's findings demonstrated that the most significant agricultural criterion
is the sub-criterion of building ports and wharves to facilitate the movement



of fishing vessels. Therefore, it is recommended and underlined that when
building ports and wharves, particular attention should be given to
environmental assessment and ecological threshold level. Experts determined
that the main cause endangering mangroves is the growth of the industrial
sector in coastal mangrove areas. We have seen the growth of industrial
infrastructure surrounding mangrove ecosystems in recent years. Unwanted
consequences will result from the industrial sector's growth if environmental
and natural resource costs and benefits are not taken into account. Therefore,
the best method for evaluating the viability of building businesses should take
into account the region's ecosystem and environmental capabilities. The most
significant socioeconomic element contributing to the devastation and
damage to mangrove ecosystems is excessive or uncontrolled tourism. The
coastline and mangrove forests are popular destinations for both native and
foreign visitors in the southern regions. Thus, it's critical to designate suitable
and secure areas for visitors. On the one hand, each ecosystem has an
ecological threshold level that must be crossed in order for the ecosystem's
health to rapidly change. Therefore, the ecological threshold level of
mangrove forests should be considered while considering the entrance of
tourists. Lastly, it is recommended and underlined that a thorough analysis
and assessment be carried out to determine the economic and spatial value of
mangrove forests for the three southern provinces of the nation in order to
better comprehend the high value of mangrove forest ecosystem services.
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