Geographical planning of space quarterly journal, 15 (4), 2025

Ao
:3*?931 JU&“‘
=

FALOS
i (TR %

)

Online ISSN: 2538-4821  © i

Geographical planning of space quarterly journal

Journal Homepage: gps.gu.ac.ir

Golestan University

Foresight and Development Scenarios Based on Ecosystem Services in
Mangrove Forests of Iran

Parvaneh Sobhani ' >° , Afshin Danehkar >

1. (Corresponding Author) Department of Environmental Science, Natural Resources Faculty, Lorestan University, Khorramabad,
Iran

Email: sobhani.pa@lu.ac.ir

2. Department of Environmental Science, Natural Resources Faculty, University of Tehran, Karaj, Iran

Email: danehkar@ut.ac.ir

Article type:
Research Article

To support effective planning and management of Iran’s mangrove
forests, this study explores a range of conceivable and probable
futures while identifying the key driving forces, macro-trends, and
uncertainties shaping these ecosystems. The most influential drivers
and macro-trends were identified through a review of prior research
and theoretical frameworks, resulting in a structured list comprising
five criteria, twelve sub-criteria, and fifty-five indicators. The study
sample consisted of fifteen experts and specialists with relevant
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22 December 2025 attributed to the “high dependence of livelihoods on forest
resources.” Scenario outcomes for Iran’s mangrove forests suggest
that 62% represent a desirable or ideal environmental state, 28% an
intermediate and static condition, and 10% a critical or degraded
state. Within the broader “futures cone,” the macro-scenarios
correspond to three categories: “preferred futures” (first group),
“likely futures” (second group), and “unreasonable futures” (third
group), each with probabilities inferred from the analysis. The
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policymakers to conserve and enhance these natural habitats,
safeguard their biological value, and strengthen the productivity of
ecosystem services.
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Extended Abstract

Introduction

Because of their distinctive biological
characteristics, mangrove forests have long
been recognized as highly sensitive
ecosystems. Situated in dynamic coastal
environments, they  have  evolved
remarkable adaptive strategies to withstand
extreme ecological conditions. These
unique adaptations have attracted sustained
attention from international conservation
organizations, which consistently classify
mangroves as priority protected habitats.
Effective planning and management of
Iran’s mangrove forests require a precise
understanding of the ecosystem services
they generate and the spatial scales at which
these services are produced, so that supply
can be balanced with the demands of
society. Against this backdrop, the present
study examines the multiple plausible
futures of Iran’s mangrove ecosystems by
identifying the critical driving forces,
macro-trends, and uncertainties that shape
their trajectory.

Methodology

This research is applied in purpose and
adopts an analytical-exploratory approach
in both nature and method. To identify the
key driving forces, macro-trends, and
uncertainties, a comprehensive list was
developed from prior research and
theoretical studies, encompassing five
criteria, twelve sub-criteria, and fifty-five
indicators. The study sample comprised
fifteen respondents, all of whom were
experts and specialists with relevant
professional expertise. Data were analyzed
using structural analysis and scenario-
building techniques, implemented through
the MicMac and Scenario Wizard software
packages.

Results and discussion

The results indicate that, among the criteria,
the ecological dimension had the highest
importance coefficient; among the sub-
criteria, employment ranked highest; and
among the indicators, the strongest
influence was attributed to the ‘“high
dependence of livelihoods on forest
resources.” Scenario outcomes for Iran’s
mangrove forests suggest that 62%

represent a desirable or ideal environmental
state, 28% an intermediate and static
condition, and 10% a critical or degraded
state.

Within the broader “futures cone,” the
macro-scenarios fall into three categories:
“preferred futures” (first group), “likely
futures” (second group), and “unreasonable
futures” (third group), with the probability
of each inferred from the analysis. The
findings further underscore that improving
ecosystem services in Iran’s mangrove
forests depends on the commitment of
planners and policymakers to conserve and
enhance these habitats, safeguard their
biological value, and strengthen the overall
productivity of ecosystem services.

Conclusion

The findings suggest that identifying and
analyzing the driving forces, macro-trends,
and uncertainties in Iran’s mangrove forests
can provide valuable insights for
implementing  effective = management
strategies in  mangrove  ecosystems
elsewhere. Moreover, the results of this
analysis can  inform  management
approaches that support effective protection
and planning in response to expanding
human activities, associated uncertainties,
and their environmental consequences in
these sensitive habitats. Since these forests
constitute a network of biologically
sensitive areas and valuable resources, it is
essential to develop policies and tools that
mitigate the impacts of overexploitation and
uncontrolled human development.
Furthermore, conservation planning should
prioritize not only preventing habitat
degradation but also managing Iran’s
mangrove ecosystems to ensure their
protection, restoration, and long-term
resilience.

Funding
There is funding support.

Authors’ Contribution

Authors  contributed equally to the
conceptualization and writing of the article.
All of the authors approved thecontent of
the manuscript and agreed on all aspects of



Geographical planning of space quarterly journal, 15 (4), 2025

the work declaration of competing interest
none.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific
consultants of this paper.



e e . @
Lad L1 > sisloT aloxo \\f’

YOPA-FAYY 1io8ig 50 bl
Journal Homepage: gps.gu.ac.ir l e, I

(o 351 Dlodd g3 (o At g3 S 93 sl (39 g (5 00T
ol 21 9 5b sl 49

TSl cmaidl ¢ DY il il g

sobhani.pa@Iu.ac.ir :aebl], .|l oblp 3 ¢yl ) oKl ¢ anb @olio 0aSuislS o jlasme 09,5 ¢ Jgfume o g5 =)
danehkar@ut.ac.ir :aebll, .l ez, )l o5 oSl ¢ rmbs @olio 008l oy jlasro 05,5 —Y

(XN O Al OleYb!
085U sodn] s 4 558 5, Sbe (gla JSin )3 st o e g gyl Baa Ly o g8
. . . . . . g} dlie

o bewbd pre g bag, M (i by plld Joixe 5 jsais e

AL B0 g jlne 25 WY le & Jold (6l Clllae g 3850 iy olsl 2 (R

L By g lolid )5 o 5l aS g 525 VO B04a yhaw y LS)LOT drol> 000,5 and el &b
. . A ; . e s, TR VE+8/+ 8V 8

9 d)bb JJ?U dlﬁu.og) LBJ)JD )l ooy Ja.l?bsdu)?U RV} ul?w‘ ]a.»)).o Lgl.buwo ~‘_s)§_;'b@ G
s Bille .c8)5 &yso Scenario Wizard ¢ MicMac (slaylisls 5 )5 ()55 g )l \ioi/);\l/;)v
bgye lylisayj oy 53 ¢ So3geST" Jlne 4 bgsye Consl oy oyt bajlne oy (b &8
ol bl polais] " JSis ) Caduns 2b5 (Sials” 4 bgasls w5 " sl " 4 Ve ATY
i . r . c . P @b
JI"-\?.‘ 9 u9ﬂan L,ums o.,\.ufulu Gl & pow &y «.J9‘ LSLQDS)S dl.tby)l.‘.w ('?Lu YRNWR

Cauns jlaee Sl Cundg g (o)d YA) Ll 5 ol Cuxdg o )d FY) G jlae
Jolis ol bgywe p o] oW log lus s (ol g ogMe ] (1op V-)
9 (P9 09,5 o) "eime sbrost" (Jol 09)5 souiliv) Mg ye sbrosn]”
@l 4 2y b Sy e gy ] &l (pgw 09,5 slagyls) " Joinel slaosyl”

Slodd  Cundg dgp wdelcwndt s wlel p ocwl Sogie BB saslcwmsa i ol
¥ : . . e c. . Ol slogp

9 Las ).) UYW 9 UI)J)‘\“’[))J D)ﬂ@c P)’l“'“‘ﬁ U‘))l 9)54‘.40 L;lmJio ).) M?fl u),@b‘;,ﬁug/'
L ple bas sliwly )0 a8 laigSa unl odgame (pl jd b (colSisg,) 5l Coles S gyl
Iy ddlaio cpl )0 otuuwsST Slodd 5l (gy0500 Cundy 9 Ales oW C)T Sy o)) o soituapnogS] Clot
) 250 sla S5

o D gk !

Dbl o ) 95k Sla St )3 atussS] Slass gy iise A clogg s 295 5 (2 Kool (VEE) L oppdl Sy 5 iy ¢ iloees 23 Liiuo]
VY (£) 10 cluss oy Lhis
http://doi.org/10.30488/gps.2025.532119.3852

SadS olKtils L) 2yl OBy ©


http://doi.org/10.30488/gps.2025.532119.3852
https://doi.org/10.30488/gps.2025.478128.3779
https://doi.org/10.30488/gps.2025.478128.3779
https://gps.gu.ac.ir/?lang=fa
https://orcid.org/0000-0001-9878-3768
https://orcid.org/0000-0003-0641-9286

VEo £ liuno o Bylowd 10 B3 cbiad oyl i (i of dlmo Y

Ao
e Sy g GBS ) o sl 2y 5 0 Jono Sl wlSoys3 lgice 5,5l (slo JSir
P leods b odg | (o0l polie Wlgi b ilups cpl odes (Sig (Anu et al., 2024: 5) Lo oo
o Olgieds g Bsd oo phiio gl )S ST (sa0 g 53 gl Gob 45 Casl (liE 4 )3 oolizl LB
Bosire et al., 2008: 255; Kissinger et al., ) Loy o0 jlows & Il slagimm ) 0 ol dlgo 51 care
M8 olusl calises glaylid (o im0 > (olw ol b Bilups opl dsio g goiio Slodd 3959 L .(2020:12
3 e ety (oS b (Sogl s pd dnng wsponcsnl Aol Sl oyl o 1)l
Rahmadi ) 844 oo Cguome bgySile by (gl 03 (slaags by pdaw (]38l 5  ottumuwsST losd cub )\l
Carwg AidlS 8 Jobo )0 cCuwl 00d Caww Jolse oyl (et al., 2023:15; Richards & Friess, 2016:346
) 3555 )8 @9l (opme 3w o)l ST ol 0)iS poucsy | Gt g Wb GlelS Cudey oS ol
e yiaghS V0 e 51 HGMA) 4,5k sl i anbsl Yl 5,155 b slee (Friess et al., 2019:93
sl slocld pritis SLsb | S 5 s & @iy sioghS OYFD (laz pulyw 3 29250 5,50l (sla S
GMA, ) ool ) o 31 ligb 5 b el J) (o35 Slyis eiran (o3l it 5 (oS il
et Jloplly ol 015 S 535 & Copas 5, S5le (sl JSir 2015 4351 054 5 a5 51 (2022:10
Y GlVEY Gl Sbe) s ibe S Jle > ghop ofF Loys gy L S o)l
.(Hamilton & Casey, 2016:732

Gglds (> (SlapiumsS] plo b g L9800 Cguie o et (bapllas (g St 5| 9,5k s JKi>
Oleeds olsen o ohg ) bulud 4 agi b ol&iyg, opl (Savari et al, 2025: 15) Wby bl
2 S Bliops Lulpd b ablie sl by slabasee )3 gl s 4 5 035 d255 BB olus (laolRiny
ST 9 55 0lgen &S claigTay wlools Whl Ty (63,84 pamie 5yl 5 03,8 se ) 355 delRilas)
Sobhani & Danehkar, ) $gb 0 Syme odicblos colSinw) losa o ad)F)3 Moy bl
(2023:11

S Fle
Ghle (bolo Jlg pouiss 5 aul oajlel 5 Sole sla ISz 5al8 550 5 liie (S wias (38 Sl ]
ol Bl ol a1 yiaS oS Jloys sl 0392 5)S0le (sla S 5l odndgy (Lo j9dS (s pmmne)S da g (S ppmnn)S
Laly 0l 3 90 cl Cupnnl 4 drgi b (Fe VFF (e 5 500 (2le)S) sl ot 5 0kilo Bl azdl
g b Sloms gy 33 dIVEY) SSals 5 s adlae 4 Glge & Casl 45,5 &y llas
2 gz Blis Copte & 608 Gl ol oged 0)Lil il g srad (49)Sile sla S (e (glmedgaoms
WBilagy s (9] 2 Hae «Copde b oo )lea 3 U A8 (o0 Clml )9S (69,50l 3,84 pasdie (slrolsidyg)
(Bli> g (pde slrodgize Cozler ) (Sl Slacdld dsngi g 398 hyaelp (Bilepg (nl Clors
sl 5 ela] Plue ool (yp 4 (V1 0) (s3g00m0 503 sladllan 13 3,5 15 ($32)4cby g g yoomo
S gome Cupte o Cul Gl I (Sl onslcwa @l oy eiS claSie Copte 5 55200y

1. Global Mangrove Alliance



Yy e 3 oot Olodd 3 oino drwel (S lw (wad g (5, il [ 5l o (Florw

sollivg, oyl oo cud )b o 0193' L sl puses S0 g cbblas 46ch_}| Ple <l piliue jouiS
Al LBl j 5,50l sl K Jlul ot dguo dalllas & (YoYY) )2 o g8 o Gl ando
Lilgy 5 )Sen Slaslyil p yuln 39505 diejls 5Kl sl S 5> (o3laBlelaia] Cople s Bilas
Gy opte sdely dadllas & 55 (YoVY) hlSen 5 T s ymode (ol Galidee yladld cpw eS8 )lie (e
oyl coge Sl claculed axwgs S pas a5 15,8 ol )] sy ¢,k IS B drwgs g Lais
N L;,al 9)§3L@ dbﬁ 6)1,\;};: Oyl d‘)—? SR e —@Llo& Slolusl 9 Cwl o M})‘ ﬂBS O‘l‘ 659-1[3 9
el 5900 9
a8 0)S el aw dd 1L 9, le sl IKin )0 guors Co e g (g3ydely (gl i8S Ojan Cldllas illas
Loye gaw dlwwgeps U Sgdie Mo (Sl g gladhaie (e ilidie sl plide ) S 3 5 Sloss 4>
oiuwsS | Gloss (lold g adye &S pl & as g b sl atslh Cillas dmols Lold lie b i sST Sloss
drsgs gl b (3298 5 6y Bioa] pilie Sl (Katl ol oo bl il (oldlie L ) Canl (S
o dliwly cpl )3 (VA VY Sl 5 Slouw) sl jauiS 9,55k gl K > cotupwsST Slodd e
@ ol adllas > Cui )5 pas ol byl Caalad pae g oanl Jleisl @l s o slasse ol 2y40b 0 gl owlio]
yobateds b a3y ol 9,50k el K 13 otumwsST Gledd ke dawg sl liw gl g (6, BS0u]
Oﬂ‘ D bcald pie ¢ Lm.xjs)o){f almol)y’l.,g? U_,l.wlma dt-““) 5 sladllao 095 i ‘dblm C)?.] )'1 Cu e
2SS L ol&iygy (pl 5 Cople 008 eSS Sl e adlles pl s 5 Conl 4B, Gyan LolSiyg,

A3l oyt gy (lolid g lacusad pas 5505 b ugi b 9 (R0

o293 L%
olnl 9,5l o JSix )3 stes slacuabd pas g BAg ) M (ol pi lagy plolid jlateds ol adllas )
O P 5 Cnpae Sl (e dde cnl b odlatal (SLlid)S” Juo) g5l 2 (diue (sirpaab (IS 55 5]
9 b GlaptannsS] Blue ojo 53 dloail 038 308 €l g Gl b g ogigli o3y,
ikl pie g ol glogys Jibs Gk g el laadlpe Lolid g aliues (s 51 48 Cl Cngjlaome
pie (gl 5 (mofiedil Ded e o1 (03ya)) Sloal S duog g lag )l Cinogi 5 (gl 4 g
pas 8,5 S 3 b oS cul (SSS el Ghptelip ) SheT oty Glagy alelid 5 bacaslad
Haarhaus & ) wlei o Jalot 5y |y Conn oo byl g985 K6l a5 1) sloosn] Jawxe (clacoalad

.Liening, 2020:23, Kanzola et al., 2023:11
Jlos slaaolisius;p (o8 (SLacSiSS (oS 5) (mgignylios sl aial (il Sl oty ol
5 ot i oS SlaciSi Ly S5 )0 (€059 sl JJjdle 5 «SoSio 158l 9 abolite bl
pie g blig M ity slogys ol (0 Jold jols adlllae by, slopls ad (5o aslas
AFFANY a5 o) (651 Slllao g §uios diminy obl g2 5yl 9,5k (sla JSis 15 odae (slaciamlad
Garmaeepour et al., 2025:15; Glenn, YA:NY-« () Ken g 03l Cotny ATONY ) ((gy00 o M Slo

1. Chamberland-Fontaine
2. Md Sabri



VEo £ yliamo o€ byloud 10 bygd bdd bl i Lislol alovo ve

2009:8; Bimrah et al., 2022:18; Hendarto & Yuniwati, 2024:8; Lee et al., 2022:881; Hagger et
9 (al., 2022:15; Fontalvo-Herazo et al., 2011:402; Shrestha et al., 2019:288; Ling et al., 2024:10

5 o S50 el 1 o3itl U oy Jlito bl oy (¥ cchanasiio 5 Lot lS St SLSS oion
Gl g5 glaaily

(8 ¥) cumilasme 4 ¥) s Sz ole panss b glansie 5 QL) 515510 o 5l o5
5 okl Jols & wiad bl (1)) b psle g (851) dlatdl (85 ¥) Copde 485 ¥) (pgfosnl
3 b ol (i g, 5l 5 gl o bulyy 9 salS (slmailie o (sl adlllae oyl 13 92 D1l (slaglojles
blgy dx pB 0 piomed g AiS o |y phe sloddlie Culad pic g Coucnl e Ui awles 58 o
IR o 5 gy 2350 abolite ST ile S5 B2k 31 (lmpmdld e 504058 5 ()38 ,50) ()l
o 9wy pdy90 Scenario Wizard 4 MicMac l38le 5 (609)9 (slrodly laisas aly zuli cdold] j> aimd
o5 603y 5 (618,80 con 5l (sulS (sloailge o Ly, MicMac Jli8le 5 295 (ol .85 )13
20,8 mawy (290l glad 5 Jeie slacdls Scenario Wizard l38le 5 5l (6,500 b pboslw ¢ A
Wl O )0 oll 9,k gl s ot sST lodd 5 Cundl 0o )0 (galS sla a3 ld | o yed ) s
b (otgST lods yy (no dnrgs slagy s (2985 (sl (ol (lpby slog s Glgiets paSls B0 g Jlae 5
ol oniodly isles ol 9,55k (cla JSis )3 agiean] 3,50,

ol 5,50 oS catipusS] Sloss g Cuanl 0jp> 10 A Gl aSls 5 bolixo sy o line I e ) Jgur
paslo Sbmo 2 e
Sk ol
ol g wles alyuss
(ol o5) Seselgriem g oonldl o Szs
(obge) by (S35 el

loygd sl

oBliag) yw 53 Olyy slardwle 8> 5 (IS Cgm)
SlS s > SB Giolu,d
bgy 9 b ool @Mi@ & S5
imao sosn VI Ll )
nolStg, oS bl Gl 395
o583 Pl g
@b Rl 5l (b s Slge s S
oBlisgy loyss ) bogs) B g 235
olfilyg) sobme (gilogd (slaols)lS ol
Py 9395 jl osltul 5 (55)5liS” slaculld
(615 ) 45> Ol i Jrals
s sl )|
o] S5 dsgs
oigh ) 5lo (S5 S

@S Srae e

1. MicMac
2. Scenario Wizard



Yo e 3 oot Olodd 3 oino drwel (S lw (wad g (5, il [ 5l o (Florw

g5 lalio o 51 5,5l (sl iz o e
e Gilocd b g (gjlucSin b pae
9,50le S slaii)l 5l paye 2T pae
(st sl eloia] (sl gis drug) oyl e b3l
955l K | cblis )3 p3je 8Lk s
egpdye slaglojl clld o
o9l (o2 Gide 5 GRS i
ol e sbocyled )55l dnwgs bl )l

Y CandVl ojes > culS ) e (il

(sl dasl> 55
S 4 cutine 2bj (Sl Jual

w9l 5 goite Jurdl 295

bz b )55lo (o e slagSl

Gdedily sbles cladoly (ol

oBliagy silosl g slisl 5 e aslp

Mk @5 b drg 5 (%535 slaclld cy e

@5 Gijeel

oS

oLl

Spte oSl

csles )y g olgd ol 3l
alyyde 5 owls cuslio sl
(J15) om0
ooy JSS e 5 wils
S N 65 0k)
@YU (3] )3 jlome s By
al 3> 5 ol bl parass
)bl S s
o2loe SoaisS | Ll pooen
oBliagy 3 IS o sl jid jpl>
LailBag) yuo yd dwlo gy Cuily
bl age te S o)l
(uslio g3l yo e pas) oad L 1ol il
(Siz 3 5 Sole) sl o8 o 225l Ao
G5 colo g il sl Juiz g1 o il
loolSipg) ) 05 leiobs o3lic

s e b

oBlag) Ogelym (s piod Slool) dxngs Sy Jas 45u
. - . 9 g . .
(k)g.wcy:) Lﬁ]‘ﬂ)s Lg].ma)'l.u 9 015).,\24 Az gl meLo)J)
S35l 5 5y ASd S (g3l 5 oy 4D

(O)Sed g (gdd (6 yuS) diwy A gy il oolitul b b adls g b jlse s b ylixe jl oddags Cuwypd dsldl jd
9 Uiyl 2y ) daly Billas 5 (b LS cuenl U Cuenl o l) oU 0 )X (b B s (YOFY VAR
Mawi & 4o b opl o 0gdMe (Sobhani et al., 2022:15 AAY NYF-Y (o ,)Kar 5 Jlayp) )5 )18 canad,
Srd sl g S8 (lie Lo gy (sl lanaito o 45 S5 16D g o 05 ki (slo s L
sae il g Mlawgre il b Mea" Mas™ sl L " sae Ml il leea M ias" sae by asls o
63,5 oalil "l sl b e
(V) dlat)

a o5 LA (159




VEo £ liuno o Bylowd 10 B3 cbiad oyl i (i of dlmo ™

Z =y;xn
A=N xyi

15 el
Sl S 3

o Caodl da )y

Z(Xi)x%xmo
; :Z%MOO JISPROWRN W
Mawi :Nijlmo po Coodl doyd P ecas BB Lol 2Slas (A wad axi oyjg iyl cadgl (59 XI §5g8 dlaly o

onl 3 sl ylaie slital zi g (jlutel) wlodls sl Capenl 1 azy ja 4 &S (o3l Slass e S Nigd sy JS
ol el (8,8 ©yen MicMac l38le 5 555k 5l ablite 51 s yilo Slaslows 5 ooy Judodsds o0 cdslllas
4 G |y (0l glaadlye 1 Sy pe Blie 1 diwly ool )3 9 ol Vablie S pile bilod slive 2 138l
3y oy (B Y Sl g b)) W o ) ) adlse (o 5l (6105 51 Adils g s g0 ;0SS
B lolisd 290 poiie dto iy ool (623556 5 (S 8E e g lopadls (SuiSTy el il aalllas
S 36 sloyeito Jolis it cpl () JS5) Mibloo s 2bgy 23 Solite G sy o 2 oS b8
Cad s (Gl g Vb s 523588 5 ()I,55) (g9 slapite {58l (a8 g S, (i)

o yusie ol il 5 ol )15 ,00) dialy b iyl el pite (pi gl Jelos & (a3 s

Sloss 5 S5e Jelos it by slle 5 sla dilodigd ;55 5 I 295 5l eslitl b wcules 5 (2003:11
(8,5 )18 ol )90 g (alolid Gl 9,50l (slaJSia cotiwsS]

5 slayize
S sl L i 4
Sy (sl
an slaite
sl glas
il el
asglls
Mo (glapiine oy glayize
eyl

(Godet, 2006:17) :auke da iz (5 s b g (6,135 558 Julos jlag05 . JSd

B lp b 4By gyl jelaieds dghos] She g Jgol 4 MicMac la oo absl 5l
P s g 30 (3adb (8566 Cumdg dw 4 Jelgs Sl o iglS Jale QBRI Iy ool
Sio dw ol p bdoluiwy dwly cpl o .cé)S JI8 Hlis)s 5 Glansce sl ) nn il B

paSe i > S b (56 i Y B Y o Slatel 5 b lecaagizs o b M jloatesl"
ol cd)S 18 dod 050 g (bl Jeiwe (slagsyluw Scenario Wizard )l3éle 5 >9y5 (wlwl o dsbdl )5 i

@ Jlite S oS 59y b oeiomen 9 3j3 500 0 3 0B Jlod g (i CleMbl (3ilsy Jeres 2 138l

1. Analysis Impact Cross



v e 3 oot Olodd 3 oino drwel (S lw (wad g (5, il [ 5l o (Florw

(VEevary

sl WS gWgy U Cd 45 g oyl g peo oy g
5" gl M oSes I et (glmoan" ol aiibo Yoz ) bty sleoan] ol (i gl il bgysee S
Ot 3 Blgiee g 33l e pasetie )5 do WIS loz dlal 3 1y 00T I (orsg il &S (g Se )15 5018 M o
Clarke, ) 3,5y 55 1y 335 4 " 235, Ly’ g5 Ko o 5 5l by ome (slej o398 S §
logilly sloosl" alar 5l 5, S0an] g can Jold 01n] by e & wgyg Jae bl 2 ccnl 2 0de (20007
5 " (oollas) zoye slooanl" M otme slaoa]" Myl gl (slaosnl” < Ses (glaos" ! Jginel (slmoss,]"
«iy pd (Sobhani & Danehkar, 2025:12, Kozubaev et al., 2020:8) 1l oo "o ¢} ,a0b s oai]"
F USE p as asslsy oun)] by o olpl 5,5l sla JKis o.\;JOMS gl ol pusd 4 dalllae (ol o

ol 0abodld Jioled p b 4 3uiiod ol ybg) jldged

35 g gy IS o iy (Slig (gt laibind
Olpl il gla R 2 ddas lacuahi

P —

e i [ s cbitang st J

% wliah 6 iy 055 }‘ ( § NS a0 g s ‘
.

i Wyiis pis U
A T N

levassia i g (A2 g s o & 83 Ll ’_
\ /

( —_ - - -
3 el gl hllia By ooty " Seenario Wizard 1z 5" f sslii! b (g sbugs L
"MicMac” jl38e, 3" Jlia I, g pile” \ ]

\ T
gl b3 g 00l by g 7 g bt o g W
sl VS oAby el bl
. 4o\

e ol g, yloges Y UKD

axllaod g0 03ga%0
5 Gl gl aw > o )brds o plas clyd JuaBMl g3 ((anb loolRing)) olnl 9,50l bR
Sl s U g oddggyd (plos sby) 38 52 Sl @ld Sl o JSia cnl wloadedly by g 500 (vl
Ju> 9 (Avicenia marina) ly> (g lasdl 465 93 1 ol 50 g Silo (Y JS5) SlodioniSTys (o lbgls o ye )
) phee Sels 5l (SO s a5 ks l 9,Sle slaelKily g, Wlesds JuSuis (Rhizophora mucronata)
55 s ) ey e 65 V0 dy o5 855V L e oS il 9 5 Sgdhim ogune 55
gl ale 1 aigd Yo 5l i B3y 51 565 VY 5l i b6yl )loo 00 g (61aaS 90 4365 VD <60 i VY cquiun
b g 55 1Y 51 G b oy €555 ao b CipcSY &5 b JoagS3 8 i Y L lale oS35

1. Voros



JEXE4 ubum)ci E)Mc\o ‘b),b ‘wuﬂl{,ﬁ‘)» Ml‘oiéj@u

YA

Sl y glagle 51 (S glsiea Yo (S (L oiomen 5 daste (6)R03)5 laadl Sl 5)hy55
LQUGINEY Sl o loea) Slodsasslis 3 bl 63,5 Coub

........

-
o ‘ " .
g ¥
Tae
Olas gt

Ah

s

L @ Sl gl 4

FEC T —

s>

adllassjge 039350 (oUdl i Coxbge I JSS

Ladl

s

Ol 9,55l LJSia cotumpwgS] Sload g Cuodl 059> )3 (SIS S pad Lo Judod
"SI o 4 baryo ot o pd i gl i 39 o8 Cenl ] 51 (Sl il (slocilisny ol
S 4 catine by (Saly T lopasls g 3 g (/) TS 4 bgype lajls sy i 53 /YY)
5 Cantl i 53 S1S Jelye gl jglitody il adllan g3 riman (Y Jyiz) ol il ol (+/-A5)
5ol 3 Jilize 31 Jubs g, 5l odlitul b g ad (ololis Lasls 00 ¢yl 5,55l (ela [Sin atupmsS] Sloss
s Jols 00XO o plo oot ls slaai julol p mls sllas .85 )18 wyp ¢ Judow 5)50 MicMac

4 yd piomed i (b ,5b) dw Jlade clyls L1 VES 5 (Lawgio 150) 93 e sl b AVY (oS Hsb) S

sdelcunsdy ol (¥ Jgdo) Cowl )R035 p el (YU 13U 5 (Sl a8 ol oy AV L le Saidp

Chopho (Siidns g Caslhe 5 lodly i3 m 3b 93 b glol clajmdls olsl p uoyle a5 ol olis
¥ Jgiz) conl ol gl g sl sy Y 2l 51 (S &8 canl o555

Oyl 9,55k sl I atumwsST Glodd 5 Cuanl o> 13 (g0lS slayaslis g bajlne s i ylize (53045, 5 Cuanl oo Y Jeaa

Gy

X

Gy

Gy

S oL sl el e e ske
A[-YA Sle oiles X

<[eYY ol g el oy Xz

o/ ve (o o5) Seidsptem g odlil Jloslis X

o[-¥¥ (Pgw) 2y (i Sl X4 o[- A¥ Bl /vy

-[-¥Y &loygs oM X5 So3elss
/¥ olRdug) s 3 Olyy sladwle > 5 IS 0gm; X

oevs a8 Gy S iole,é X7
. e




4 RIS WY ] PRS- T WP BT YU A PRE P11 X Vo) B R CPTF] P | e
-/ 0A oliyg) 4 by ool Sl 395 Xio
e Spnil g g Xn
el @b Gl B i dlge i X
RN oRiiygy sboysd ) lags) adgi g 205 Xi3
-[-¥8 ol g ysbre gilogd slaols )5 ol Xia
AN poow 9355 jl odlaiwl 5 (55)5liS” sl Xis
Al (618 ) 09> ST ceaS X
RS Simgh la i) B X7
-[oYY Soosis] S&5 oy Xig
R 0239, 5l (S5 Sw X9 e S YT
N @S drae Glie Xao
o[-YE 93 Slole o505 3l 5,5ke sla JKin 1S Coonl Xa1
-[-5¥ culie gjlocudsbs g il Bpae X sl
/00 55l SR o) 3l poye 28T pae X3
A5 sl gbcdgie anwg)  ohbpese Ghsel s AoV BTy sl
(st Lo
J-or e S J Bl eSS ghe  Xas i
EY Slegpape elolojls clled o Xag
|0 ol S Gide s sl e Xo
/-0 olitys) Yoo (slacalled ISkl dnogs  Xig ol el A
o[y YU CandYl 0jen 50 CulS ;5 pdaw yiul3dl X29 ol
o L ol A T X
RV S JKe 4 caiune b (Sl X51 [+ Jbes!
RS 456 5 gotie Jlil 290 X3
-1+ 0A Lo L)k (g e sbogS! X33
/vy Oaedily bl cbaasky gl X34 100 e slagSl +hed
-[-v5 olRiag) sjlojl g bl Copdo asbyy Xs
/-8 Mk @5 Canb dng g X035 sbeld copie X
aa hle> e 5 oilsd Gl Xy
of-0¥ Slyyie g oyl cawlio sl X38
Al (JI5) jmes 4o Xao
R4 JEWIN G X40 RPN Sl g oylgh
+[¥Y SIS BNy gxSes;  Xa
o/ ¥Y 2B ol )3 bre pé b6 s Xaz
<[-¥0 Al g ol culial yanass X3 - ol
o[-FA byl il 2B 6, K ,5 Xaq e
o[-0y o2loe slaaisS b T pgoen Xas
/e oBiyg) 32 PSS slajid jpi> X
o[¥F LailBdg) poms yd duwlo g b Cadild Xa7
o[-¥yY bl g e Xag
[-V¥ s L s 1 ol i sl Xeo <[-YY JyiS g o)l
(oslie )0y pas)
el 31 O e 45l e
< X0
(S b 5 Sshe)
ofexy QB calo g (il gy Jus 91 g culyy Xs1
R olSiyg) §) yleiel odlizl X




EX33 u‘&«m)ci E)Mc\os)gb‘w‘;g@‘)»wloi&u Yo
R Kugy ogelys upiod slooly dawgy X
ol&dag) (ygelym (o e d/ ol ) dsugs 53 deov s,
/%Y (0Soz9e) 2byd sleojls g o5 0 dxwgs Xs4 )
; ‘ ey
- .f. o e . EN A F . e
Gl 9 A LS Xss A 9 9y &b

35

i S Sy S ¥V Jgaa

Slp o) x> Dol il ool Kol ool Luilb LSS e plbooll

av/s s - VES Ay A FIY ¥

[AIARIATAS

o ple (Saddingg g Cugllas 423 & Jga
Gnil St s
Voo a4 \

Voo Voo Y

W398 S Sl plo!
O il e 55 g ger 9 IS8T lie (padls b slajlaw dhiel gex blite (uylo 5

oo asls (2T o mjs MicMac )5bls 5 ol ilas  polol ol 52 3 o oLt b asli o 11, Lasls
b Jols ¥ S5 90 Joar 258 & ()91 eealaid g Jituno «(6 s 3l <2993 418 55T e ol

b asls SuiSly b .0 Jgda

dgedi

(SNudwd

(Xa) (2bgw) 2> S I (Xs) (ol S25) Sealgpen 5 orldl JocSits (Xa) ()l g o> Slpis
1,8 g 13 S islunyd (Xo) olSiing) st 35 oy cslatusle <8 o g (6 )iS s o(X5) sloyg> csloerdom
WS ] Gl 3939 (X0) (ixto slaoa VT Lzl (Xg) (b 5 52 slocoliy 5 IS oo (X7)
loged i g 235 (Xi2) (2> il 51 (226 (38 olgo s (K1) pamesil Dl o (Xi0) el &
S odlisl g (65yltS” locallad (X14) LolSitg) glomo (gilops) slools,lS cullad (X13) o) (slays o
(Xa1) Ay bl o5 jl 9,8k oSz o5 coonl (Xa0) @l SBrae olie (Xis) pyow 5 258
5 S e {X23) 9,8l JSix slon)yl 5l p3y0 (BT pas (X2) caslio (siluced )b g (giluSin dpas
oj> 5> CutS 5w talBl (Xg) ol Jlsen slacllad J55Lub anugs (X27) pygaliy 31 Giday
a5l 5 gsie Jndl o (Xa1) JSix & cutime by (Stly (X30) (brs anely 35 (X20) VB cassVy
2 Somept Slyai (Xat) )85 53 cpSens; (Xao) sbmers 55 (X30) (J15) Sore et a0 (X32)
b bl e (Xaa) el | @b 65805 (Xas) &l 3> 5 Ol sl Gapass (Xaz) (V6 o2
(Xa7) alsg, yrmo 3 dle g (35 by o Xao) olSing) > )5y sl iy (Xts) e2lee sloaisS
O east 225l Ao (Xao) (elie 531320 20 pas) el o 51 sl iy atlo e o Xiag) Gzl g e
3 Byleael odlizal (Xs1) 0l colo g 5l sl Jaz g e s ey (Xs0) (Sizp 5 Ssho) 5
(055290) (2l sloojle 5 ol)ay anugi (X53) olfing) (igelim oy slaoly anogi (Xis2) LaolSita,

(X55) 5551 5 5 S b8 (Xisa)

—oeloia] lcdgius aug) by Ghisel (Xig) Siosn] S8 aswg (X17) (Sinp slosis)l -]
Slegpdye (sl lajle olled ans (Xs) 9,5l slaJSiz 5l colis )3 p3ye <8 )bt o (X24) (st jlosoma

(659) (2990

(Xa20)
(Xi6) (815 ) 459 o i (Xio) 0335 )55l (S5 S eyl
(X1) ez sale)s Jie

iloil g bl g Copse aslyy (X3a) Caendy (blis ol sl (X33) bamo L )55ks (2 e (slagSl
il &yie 5 ilsd GulEl (X36) k(3,5 Canb anwg 5505 slaculd ey pie (Xas) oy, ot

.(ng) Olyyio g lsd Canlio glyal ‘(X37)




AR v 3D (oumn oS T Olodd g Siao drwgl (SWgy Uw (9 g (5,001 [ Al g Slowww
e laeica X352 )
. us C xe XIS ity ot
WlOXS gy X2 X2 X3 N .
. * . * x40 . 0T g )
w 41 . X4 . . X25
Iss X7
o Vo W ow x|
xo X8 3 e . x . X6
. X x0 x7 *
X0 gy . . X23 .
. T, X13 X135 * X
xn L) I - X2 X L
. xn . x5 e o Jla s
. . X33 g
T e 3T,
* X35 X36®
- o g
pe i) X16
. .
i lageica
X1
.

o yslim 6135 13U joen 3 b yasls (SuisT, £ JSUWD

b L oalians i 9 oaltiane 53l Jolos
2 4By et g edtae OLSE G ple yp & dabl 3 daadls (SuSly Comdy s 3l e
Snd g b Jole o] I3 bl sty Jole Sy (plaw gon (i 22 pn b Guple o (5 Jsie)
g " IS 4 s 3L (Sidly” sloadls quatsd g pats SlSh L le @l Billas Cul 1S ]
Ol cus™ clapasls Jlie )3 5 (oI55 (oS g oy > iy 4 il g g8 Kb s

Al o 6yl cppieS g cp s s Moigd il (S5 S 5 (418 ) ag>

oy L positinn o g et 522,85 5 U850 liee 1 Jgu

s i Sl G ile et Sl e slo ol )l S
srifl @S Rl s
1AVEYR YYAYTY oy Yo Sl piale S X
YOSYYE  YSAAYD oA 2\ ok g led Slpeis X2
YAAOYS YVESOY £y vy (o) i) So3e09y0m g (ol  JlocSiis X3
Yyaavs YVAYSA o0 v- ((obgw) (ol (Si 5] X4
VAFASY VAFOYY A 55 Sloygd (sladuw Xs
YOVOVY  YSYYYO o Y o gy yias 0 ol sladuls S > g (6 IS gm, X
VAVOAY 139ADY a4 o5 &, o S ol X7
YAVARS YVEOY £ \al Slwg) 9 sited sl g OIS 28> X3
ARRIAYN YYVSAY Al ov o slmosn YT Lzl X
YoYOSY  YIAYYF £ of ol gy 4 bayS oyl oy 3959 Xio
YAAYYD YV-0fF v$ ) Srans il Sluy g8 X
VAVOSE Yo AVAY o AR wbyd el il ol b dlge ot Xi2
YOSYAS  YESEVY 00 Y oK gy slayos 3 bnged a8y g 35 Xi3
YOFYA) YEYAVY \a% ¥ ol g yglome (s5logd (slmols S clled X4
VAVENY YAVNYA Yo \id pyow 9 3¢5 3l oslinl g (65)9LiS (slaculled Xis
YYvavy YYYYYA £V g (81,5 ) 29> o i X6
ARVNAZ- I AN 72 A2 o) Sy la sl ol X7
\R\725 Y \VAY v o K001 S daargd X8
VASYAD V.59 oy Yo oXigd il (S55 S Xig
VARSEY YYEVYA ¥ yr Sy (e X0
YOFYVY YOUAVD o Iz 93 Slolie o503 3l 9,55ke sla JKin 1S coenl X1




JEXE4 um)ci‘b)wc\o‘b)sb‘w‘sﬂl{,ﬁ,}»wlﬁidﬂ vy

YAAYDY YYYYYO o8 Al canlio (bbb g (ojlucKin paie X2
Yo VFYA YYSOYY ¥o o8 9,3le JSix cla 3l 5l p3ye (2T pase X3
YOFINY YOAYD o 5o (sl elain] (glacghus dnwgi) Gyl 00 590! Xo4
YOFYD) YEYAVE 0 a1 5,50 (la JSin 5l cbslis )3 p3ye S Lite pda Xos
WYY YYears £Y v Slegpaye slaglojls cullsd pdaws X6
YOOR08 YSOYAY of £5 O9elye o)l by g g p)8 s X27
YOOYAA YEYYYA of £y olKiing) Hlgrpd slaculled |15 5Lub dawgs Xos
YOFYYD  YOAYSY oy I OYB CandVb o) 50 S pj paws iuljél X9
YoSFEY YYAYAD ! of o dasls 438 X30
WAYYYY  YAYYYS A vy Ui @ catime 3bj Sty Xsi
YooAFd O YYVRAY £y av w9l g poite Jlizil 295 X3
Y- YOSy YAAYYE Y5 of Lo by )55k (o e (LSl X33
yaryva YYAVY') oy Yo Sdesily blis cladelyy gl X34
YOFYVY YFARYD OA FA oy s5lwjl g sbnl g Co e doliy X35
VAVOSY YVaYve 55 \43 b (65,5 Caub drwg 5 (5, 553)5 slacdls co e X6
VROSAY  YYSAVY £Y Ve wles @lyyie 5 cplod ioljal X37
YOFFA) YEYAVE 0 2l lyyin g cpiled canlio )yl X3
YAYFAY YV-\¥5 £Y y- (J15) sbro gt duo X9
VUIYYA YVEYOA o8 V¥ Jlre s X40
YoAESY  YYAQYY \n4 A G By (¢ pSoss; X
YOSYAS  YESEVY 00 £y WYB ol ) jloe e clb yuas X
YOYFA) YEYAVE ¥y i Al s g ol calial anass Xa3
YSAAVE YYAFO oy SA byl 5l gyl o Kb )5 Xa4
YOOVA YEYEYA of £y o2l slaaisS b T pooen X4s
YOFYYO YOLVSY oy Iz olKitng) 53 I3y yw (sl s i Xas
Y. £FFY YYAYAD ¥y of B39y pus ) dwle 5 oy Cudldy X47
YAYASY  YVAYVD £ v bl gy Ao Xa8
VROSAY  YYSAVY £Y V¥ (ol 6yl po o0 pie) Laad L pus 1 sl by bl s X9
YOY¥D) YEYAVE i £Y (Siz s 9 Sola) sl oy e 2l Ao Xs0
YAYFAY YV-\FP £y - B il 55l ey Jais 9 1 wg iy Xs1
YAQSAY YYSAYY £Y V¥ olSiiy g, 5 8)laols odlizusl Xs2
VATSEY YYSYVA £¥ vy o gy ygalym (oo yind (slooly dnasgs Xs3
YOFVAY  YOUAVD 0) 5 (Sdz90) (2byd slnojles g o5 )ats dawgi Xs4
WOSEY  VAATYY ¥ £t &35 5 9y 4Sudd byt Xss

Sk > MicMac jl38le 5 53 45 00 glagasls jl Sopn paiitnn ol 5 puiiune Laily) 0955 5 (g5 ashl )

bly) oxms Ui coiy & iy cul 5l S 2 85 518 WS g (w90 dopd Ve g VB D YD Ay
N3ges 155 90 s IS 3 sl e basls fle 3 (yasls @lpsl JS) (o8 sl g o8 lo ipns
5 ol Lol daloges oyl 55 a8 canl ossodly Ui do s idg b lajadls subiue pé g padtue (5 135 3]
9 98 lus chawgle ipmd ind Jlon | (A 53 B padls il (o) 31 eaiad L (Cusles Colis L) jo)8
oS Line oy iad 0565 powiitune @l 5l ondosls ialed (slaasls & JS5 50 sl (698 s @3l
Clpl 5 U Blia 3 g smde 55 b cov 1y ol g 29800 3y e 2 paliee joboy yaSls ja sl



Yy e 3 oot Olodd 3 oino drwel (S lw (wad g (5, il [ 5l o (Florw

yobas o (sladely a5 0 o )y wiamw g 1y Sl o padls ol 45 amd e Ui 1) et s akie pd

Direct influence graph

Potential indirect influence graph

Weakestinfluences Weakest influences
—— Weak influences Weak influences
— Moderate influences — Moderate influences
— Relatively strong influences ~—— Relatively strong influences
~— Strongestinfiuences = Strongestinfluences

ool o oatane ot 5l T JSC W asls o it 3l .0 JSWS

V dsie Blee (538 sl piy o 42 ool ety 5 it S5 5 lapadls (Sl oo 5l e
505 Sl (3531 ) oyt el 0l glag it da S ls cpl o Sl G Gt S pludl
28,5 )18 bl 550 5 alulid Gl claglid caiere Olyis (a3l Yo euslcunsy g Gl

Ol 9,5k b JSix )5 o0dS Gloyl iy Y Jgas

- e B r ol o
B R )

—

(oo dnal> )i

S5 4 cudimo 25 (Sily

e e R e
5,50 ISt sla i) 5l pye 25T pae
o9l B Gidsr g 58 S
LolSilag) Jlsrpn sacylld 5Ll anngs
)bl NS

p2loe oS b Sl pon

oBuiag) 3 OISy po gl jid jpi>

o> < | vl x| =

obRl g e Ve

(owlio (g13 00 20 pie) badd Ly 3 a5l i cdlo g AN

(J19) jmo e 4o VY
WolKizg) glxe sjlwgd sl el WY

(sl wloia] socdgins drug) ooy Gojel VY
Sl sl Sin I cbilis 3 poge S ko o N0

b b 85k o pie lagSl \d

Olesily sblis glaasly ol Y

oBliig) sjlwil g skl g copae asliyy VA

b oS Canb arwgi 9 ()R> S laculed Co e \a

e Slyjie s ol Gl Y




JEXE4 ub’umo)ci E)Mc\os)sb‘w‘j'@'}»wbiéj@u |3

S Gl Jloin! lacundy (e

950 o JSix )3 35290 gog & 0SS Sladig) 2 She S Jelge (lgisar Jolo Ve ol adllae 5
o yadld o )3 (6 )lI8 5B donyd oy 1 lemasite § ol ks olol 5y Jolge cpl b ot o)l
b iy A Jgde b et lacundg Soin gl oS 0390 )l3)95

S Glaglin Jeinl Glacynsy il s A Jass

Joizme glacensy sl Jele
dilaio ) ol5 Jlsl - sbre dxols 435 .
ailate )3 (Slo (e gelgr gln sl g g Jlnal sl SR> & Cudno 2 (Sauly Y

Nl b s cud )b b cuslite (5590 0 ) yladind Kinyd prdaw 5Ll —
U
olx

culie Slucadybs g gjlucSin gpse ¥

5 Sl sl fSin cucal & Cuns pape Sy BT Gl -
O i) slacamlas

5,53 JSix slois)l 5l poye 25T pas ¥

2l e8] gy Dlyds g ol has olidyl g (ol —
ol @le 3l gy o 6y900 JyES g Copre—

09l 8l Lider 9 8y O

b g, 8 Jolaio drwgs —

Loy gpe laculld )5 5lul arwys &

ke (sla JSi> b o b ol g il (5,555 ssogi-

b )b jl g g Sass Y

dilaio > p2lpe sladisS 9 Sl cypie 5 S5 -

e sloi S b bl o A

ailaie ey (gl 55 5y90 ddele ppali=

oling) 33 )5y (sl il jeui A

3l gle J jlste el -

obil gy 2o N

b ale I ojlgte cutly -

by pas) baslipw jI ssjlpin cusby )

(J19) Smapet dno p J3S 5 il -
(J1) Sbrop dpo 2 (S996 slacus giae dbm] -

(J19) sl e dpo NY

dlﬁaolﬁ.«;}i” )9l>.u P djl.wgfﬂ L;Lzbalf)lf cullad ob)f dgdoe g J)ZS—
95k

Woliiig) y5bme (gilwgd (loels )5 culld Y

Ohse e > el pdaw slis)l -

—erbn] lacdsie anes) oo bjsel NF

Olrl 9l o jl cblis 5 (S)lis cu e 53 p3ye (giluiadlys -
Olnl 95k a5l cblis ) 2lips e laJSiis ol jél -

5)Sle cela JSin 5l cbilis 5 p3ye oS Lie o N0

ol 9550 sl JSiz b 5 o 5 orio (g o 5550 ool -

Lo b 55k e clasSI NP

wolee olKitg) g ) 985 2ldjyl g b -
ble 5 loliuy)) SjdssT piscuml 5 olus cboling) copie -

(con

ool SagS 5 () £95 Copde =

el sblis gladoly ! VY

Jelamb (6, K50)5 dawgi= (63, 5Cunb drwg g (X035 ledld Copie N

b

Olrl 5,5k oS 5l cblis 5 colos )3 pol> ()80 5 (pilsd Sbl -
Ol 9,5k s SR I (ales Syt o oylsd sl il 2 k-

oo e 5 ol Gl Y-

Lol 5 Jols olad 5o g druwgi (M sLgs Jlow (pgd
Scenario l38le 5 )0 VXYY s ylo guls awyp 4 ol o Jole Yo (gl 0adipadi Curdg VY 4 a5 b
o A ol Camd gyl YIVO 9 YU (6)B 5o b goyliw A (598 g1l ¥ ezuls 3illas 0 aidly,y Wizard



Yo e 3 oot Olodd 3 oino drwel (S lw (wad g (5, il [ 5l o (Florw

2l 98y Jloinl 5 ams oo (Ui gl ol 5l G ) gojliw A Jlaisl (495055 slacumdy I Jobs gl
PY o Ngdgo ol |y Cumdg VO S5 hB (slagyjliw ggoome diwl) cpl )3 Conl chind Jlons 5 B agy )l
s (Sdls VD) ko pd Ve g by g L] Cumdg b (Cls ¥F) o )0 YA cogllas Cansg glyls (<l A1) wo
Coles 5oyl 18 Cgllae clls )3 gy jlaw (po )0 39390 (SlaCurdg jl o &S Lize (pdy cdiud  Slyou Cundg
sy w2 b S50 gyl ool 5l oy oS a8 Jols 09,5 ¥ gyl A ggoone I ccungllan a2 p> (ol

(A Jgie) 2dl o S yide S Jole Ve Gl

(664w b bl ) Loyl SS& &y Jelge S S p2 slacndy conglla 4250 A Jgoa

) £
! 5 E}
3
3 X . -
1 L : .1y
5 4 i ES Y S T 4 4 4 s £ .
CAR T T B S B ] TSN S S S S |
CON S . S S . R S N SR S N R S N S S B
y 4 5 3 3 A U R TR g ;o> 33 5 a4 4
2 5 3 4 \ 5 3 2 H . B Bi 4 2 . | 3 gl
i 3 - 4 3 e 3 5 5 3 3 “ 3 2] A ) 2 d
5 > 3 B = = ) = : 3 D = P D ES 3 3 Y —Pij
p 4 3 3 3 2 4 s 32 s o+ 3oz 2 a7
iy 3 1 3 401 3 i R S S S SR
IO TR I , o3 g
S 3 3 5 3 3 4 & :
3 % , 3
El 1 -
Lo
colae sl sl oplle oglee gllae Cglae oplae Oglle oplhs oplhe gl Cglhe e gllae gl sl Oplhs ople glae dy\)
Lo
Cole ogllae gllae oglhs oglhs Ggllae gllae oslhe oglhe Ggllae Cgllae oglhs ol oslae cglhe gl ogllae oglae oslhs gl ‘5"’:
(5
oshe  oplhe oplae oglae oglas gl oglls oglle Cpllae Oz eolle  oslhe ol ool wohe - oplhe gl gl gl ol ‘55";
"
R e e I I R T L di)
Lo
wolas sl oglae oglheogllae opl oglae ople ol oele ol Bl Glee odle oele ol el e sl ol dy;
Lo
I T e T T T B T - T dy:
Lo
eolae oglas pglls gllae glae gllae Ol Ol ol Ontli Sl Omla Sl oglae ol I I S Ot ‘59’:
Lo
Colae ool oshe Gl cglee ol cglae Gl el le oele s Gl Gl ool Gle el oslhe il Sl di}

gz )buw o2 i lossl g ot Fglbae gl 09,5 (glag: jlinw
oS stmgS] Slots g ol 0j 1> Cundg cpplo] woglas (msg b lag ke I eg)S oyl
ol ogllan o )3 ] Candsg eyt 4 o ¥ 5 Y s ylir ol 09,5 cpl 55l s il |y ) gySiko
05,5 (rl Sk ol Glom Cumdg 186 5 ol 5 Cgllas slacrsy das 3 gl ) o pled eimen
Coad] 4y S p2y0 S0 5 (BT (l3" Madlais ) (Slo Jre olgr gl 416 5 £tz Jlindl sbul" Lol
anwg Mol @l Sl gy oo JRS g Cupae” ol ) Gacaslus 5 5,80k (sla S
o 058 g SR el gl 1 pilste ey )l GlaSr cubil b caslize 5 b 58805
Copta’ Molpl 9Nl Gla Sl cblis g Sl Copte 1 paje gilusialy” H(J1p) Slmepe



JEXE4 ubluwo)ci E)Mc\os)gbcwdl@‘ﬁwbim ™

5 bl Cupte 5 Jus" M (Copie cou @bl g bolSing)) SujglsST il 5 elus laolKiys,
On 0 (J1P) e s dwo p S slacusgias Sl 5 Y 5 ) slagy )l e 5> Madhie 3 palee cladisS

2ol 9,5k cla K b Bk g potaie e (gol aloul" pioren Aiid Siiie ) 9 T clag )l
Cowl odalie B Y g5l

9290 Qg B> 1093 09,5 (Slagy )l

S g ol coellas slacurss sl ) g luw (pl o Golds & Canl & 5 0 slags)luw Jols 09,5 oyl
sl i Cacnl swlen Cundg snadlis &S cwl bl 9 olio clls 3 09,5 (pl Cundy op i Cuwl
o 5" it > S 0 ol 09 ol e Sig I ool oly) 5,5 SlaJS o (slS
dgle ol Magg S Jolto dnwg Ml 9,50l oS cud )b b cuslite (gy0000 53 laiyd i yb
ol gt om0 Sigel e i) e e Sl ilte cutl” Madlaie lylaoly (s 5l )90
S oslan slmolling) g (i) £5 2bdi)l g ol Colnl 9)Sle oS ) cbilis ) slepsye sla JSts
ol Slyyhe 5 ol dbl 5" bl s 5)S0le oSS dng” Il (ladisS 5 ) £95 Cu e
25 o)kl "l gySile (o Six j] cdlis g colas 3

Collasli g S50 bl b togu 09,5 (Slags ylns
sl b aalie ) 55 Slgly s 5l aidlbice A o V' clag )l Jold g wims oo (LS 1) Sz Lalpd 09
olnl 9,5l e Six > Csllasl Lalpd oximdLis o5 358 o Jold 1y Slioe Candg dlae o piiin bagy sl
Copte g JyuS" &Ll 608 Gibg @l g ol bas oyl g Gk Jeli 95 ol (slag e ol
looliiyg) sslre )3 (il slolS )l (38 sgame 5 Jyus™ Madlais )3 p2lee sloaiss g Ul
Talnl Sl GlaSix ) bl Slyjie 5 olsE sl g L 9 sgmecanb (6505 anug” Sl

Cwl

szl by yse 13 o)l 9,50k (SR xS (glags )lw 211>

ol lio olSoly (s 4 ] 9,0l (sl S 5 onib 5 0 AR GMS slagy s 4 d2gi L il adlllas
Yo sl Jold oddipgl gl e JS5 cpl )30 P8l Y JSE Billas ugyg bypre 5 lagy i
&S sl (pow 09,5 (slagyyles) " Jginal (slmosial" g (g3 09,5 (s92,0) " Joime (sloostsl" (gl 09,5 (s92,0)
sl (b BB jsSde )l 4 29 b S5y o8y o>



v e 3 oot Olodd 3 oino drwel (S lw (wad g (5, il [ 5l o (Florw

gllals g o b3

s lnsl”
[Py 295 slogylis) "t oo
[REE e

n

st g fonls gupslies

OJ&J by e 1 9,5k slo S o,\;g‘-lo)'lf gyl oS> Y wa:

& )

Sy ) ol p o ol opnly iy ) Sl oSS JS5 L il lsiee (5o
o1)] (sliygd i g Blogdge hlize dlal (Sul o2y« Shzm (Slon sl pus & Sl
Slesy G slagyws )_ul.’ cov &S oleess] (Stormer et al., 2020:133) 394 0 030 S bapiu
odal Sl ydapsly pglad lgiee ol CSLd 5 M 05y (b &) i 2V Jlanl S
5 s9=ate 55655 sloosnl (BBl 5 el eopotli] amd ) ) e g (b SlapptagusS]
laig) (M ol slogyes (2lolid 4 lub g geomo (Siydelp & ol 5 Glpl 9,0l laSia ) Joie
W) wlb)} u;u.«]o L;Lboliu.us) U”] ) ng,u.a‘a.‘i rb..\.(: 9

Oy Bylixe cpo 3 a8 ol L sulS gla Sl g by ylre 5 o jlixe (6,50 sE g A (sladolicus p gols
Stdly” 4 o padls oy g 5 " JUdl 4 bgype lajlas sy e 3 ¢ SPeST Jlne 4 bgye el oo
Stdly 4 35 (V) e 5 5 oloS adlllas > il ) )3l aidly ol " JSix 4y Cutino 2L
aadlls pl ) Cund 4 ls Lo &S Cuwl sadio)lil Hlpl G 5, Sl sla Kin 4 o peles Cuduze (YL
(9,50 sla JSKin 4 dtusly pe g 496) Jdl sbul a5 W08 lo (ONF-Y) KAl 5 Sl oed Gl
ool e Jlon b S ol jlcblis 13 5 ()98 (5l 5, Nl slaolRing) gzen zoler sl

Sl ol bl Jdow i Jols Camd g slw YYVA 5 YU ()85ko b g liw A (598 o)l ¥ ols ollae
g cund g ilus plo go8y Jloinl 5 dad o Ui g lis plo I (i 1) gl A Jlan! (55065 slacansy
2l s JhE Gallas cdls )0 bagyjlius )0 39390 cCundg | on I i &S Lo (py LA
oo jl Camdg dinx b G jo gy ylw opl 51 Sy oS Al ool 05,5 ¥ gy jliaw A gaeme jl ccusgllan das > ol
At S o (s0dST Jole Y

Sy sl dibaio cpl 3 Jlonl 5 Cogllae cumdg ) (S lnl 9,55l sla S )5 gl 095 slag )l ol
Camd pdye S0 g BT Gal " Madhaie (5 Sl S gl (lp gl g ggie Jsl ool ol 09,5 ]

dnwg’ Sl @l gy Sysoste S 5 Cupde ¢l ) gaculus 5 5,55k la Kix Cpenl 4



JEXE4 ubluwo)ci E)Mc\os)gbcwdl@‘ﬁwbim YA

Seo y U8 g Gk el e 5l pjlste cutloy oS3l oSy cd b b culize g jlul 5K )S
Cope’ Molpl 9l oS cblis 5 (S)lie Copre 3 paje Giluatalls™ (1) slrend
5 bl p Copte g JiS" " (Copte cov 3ble g oliiuy)) Su5gsST il 5 ool laolSity,
o 3 (J15) St Moy G slacuegios sml! 9 Y 5 ) lagylis o )3 Madlale )3 p2lee (sladisS
2ol Sl oS b,k 5 poute (Dpte 680 alnl" ppizen s Sinie V o ¥ & clag )l
< ool oS sl i 55 (VEY) oyKen g (£l addlas wrslcwnda gls gilae .ol osalin b Y ¢l
S99 Bl Plate dawgi lp |y (gt Sl (ol 9,50k S JKia b )Ble 5 pomaie (b pde
2 395 adlllae 3 (V+VY) Ll g (s proz (piman il al3 (b (srolRing) cnl Cd)b b cuslize
P S meeal 5 (93 sl silwriallys ) Sle bRl cblis g colos )3 @ela (S1)5ie 5 oilsd cols)
oS > lome Bluws b ablio Coanl 45 10,8 0)l3l ansly ) (bjg0] pans £ld)) 5 Congjlame I clilis
ad e ol ]y 9,Sile

02:23LL5 &S Cnl Ll g (bl o 3 09,5l Cunidg oyt oS 0l (LS 35 P93 095 (slageliw b
@ Olgie 09)5 ol SShy i el lal 5Kl oS ) S Glagliiy coenl Gl cunss
Solnl Sl oS cudils b cuslie (gygorre 3 bk Simb o )" Madlate o ol il
)" o lio 51 ilgte catloy” Madlate llaals (gl 3l 390 ddgle el Mg yylS Jolaie dags
5 otk ol gl el S Gl eblis s oleipope sla S (B e om0 bsel e
555le oSz dngi” Il (oIS 5 (s E55 S’ el oSty 5 () 95 ()]
oly el 5 2358 okl " ) g,5ole ol IS cdblis g clons 33 pals e 5 cyslgd Sl 5" CudlS Cam
sloolling) Lais )3 (il g oS 4 Gy lp (ke (o3 Sog) & 03,5 by (V1Y) ) Ken o Lee
Cedybo b calite (6yg0 000 5> olaind Sin b haw <)l 4 Glyie Wa3Sug) cnl &5 sl oadaleidy 5,50l
(GINVEY) JSals 5 Sl golis 550 (sladllae 33 38 o,Lsl laiisd Cbya (5550 2ol 5 gySiko (sl JSio
» 9> olgie )lSen gaw (il Nl slaSix Sl ules )i 5 (uilsd sl g Gl o5 O ol
Coadl 4 Cand paje S0 o (BT Gl g Sleippe oSt (BIB1 (b (glaptugugs] | cblis
el 3y (el olidng) ol jl bl i (2L G955 9 Cumal jl 5 )Sle sl S

oSz > cllasl Llps osimslis a5 3580 ol [y (Slou Cundg pow 095 (slagy)lw coles
el @Sl Gy Sy g el as b)) g Gk Jeld 55 ol gl sl ) 5SSl
2 Sl slaol)lS el (3,8 dgumme 5 S Madlate )3 2l sladisS g Bl o e 5 Jyus”
I rles Glyie 5 ol Gl p G etk (8505 dneg” KgSile el jglore
hle> e 5 olgd sl 5 g a5 03,8 ol 55 (YY) hlen 5 s el "l 9,80k sla S
w2idyge Lb ok copte 5 Gblis oSl 4 plid 5 canl 1308 0 2V Cueal | 9SSl oSS |
loanl" Jold 55 il byysee o ol 9,Kle o S 0aL] M slogyylis @l 25 )15 (S erenss

1. Dhyani



4 e 3 oot Olodd 3 oino drwel (S lw (wad g (5, il [ 5l o (Florw

(pow 0955 (sbagsyliw) " Jsinal (sloosi]" 5 (pg3 09,5 (s5,lu) " Josne (sbaosts]" (ol 09,5 (s52)liw) " yo
sl iy S jsSde Clrsgi g i)l 4 a2l b Sy e o8y Jlain] o5 cul

S 35 o

95l o Sia )3 sl pas g Ladig) M (ol slogys w5 (lold ossliws @l Gl
e bl l0y55 5 2V Cuenl g GiE I 9)Sle oK b )3 5o Copie il 3 Sl o]
9 Sl acdled drwgs sliwly )0 pusno (540l g Cbles & ot Kl S Glgeas dow cpl il
S &S ol & da g b S o S o sloolSilg) ol )3 (st slaome slooly g laclsd pas oS> 4
Pl ol by ccal oamlin b8 b i ol )3 (giad))] @lio 5 (cbli> Cou bolio aSd) (g (olus 3bls
Syl Sl glacdled a9y o drwg g (5500 Sl (el gl cuwslie glaylpl 0,8 palyd g (30,40l
Comg) Copde 4 Comlyo dollidng) (l G55 5l pSole lp sisaebn o il 2 ogde il ()50
29 pl8l 55 b (laptanwgS] ol (gilojl g sbol ccblis (clily 3 ol 9,50k sla S o

S (ol
Gl il Jlo ol 1l

AR5 OB Mg e
4B S g pod b g bawes 0l 150 dllde iyl g il g cawl atil sge 4 1) dlie e S o g 55 Jgl o g

]

X8l alas
35,15 Wi gl LADI L g Sttanss b dlay 3 oxblio lis geem 45 05,05 0 pMe] Sty

PG g
2 e (pl By sl o plonil 4 ¥ YROOA 0)les )bl ondad S pll e (ool Jlo Gaslus g (55800 b dlis
sl andly 1y glosl cpl 5l S5 JLoS o8 iy e p3Y 355

&be

Gl olursh 5 ol il (sl 250 anlil rwcad s (V1) pllae (ol iems 5 el S0 faosma o oy

MANVEE (o) g (ol s jlase dolioag) VO b Can jlao . 63b )50 drwgs
https://doi.org/20.1001.1.20087764.1401.75.5.11.3

P2 iyl i 5 Slbllas o isled et 1) 639 s 55 5 Ol 9,5e B JSin (VF:1) oden gt
Ol (b pale 5 (ol ojs>

wss oS (poneinl 5 @by Cape 3B glge oy (VT s Koyg gludsi 5 g Wl el
https://doi.org/10.30488/GPS.2024.436271.3721 .\Y — V (¥) \¥ lds  Jlslpis bl . ) 05 oliw pas (> (slasls

SRS asgerme 3 g )lS (WS drg (2mie Pl 5 SojdsSt olgs b))l (IF4F) il Sl 5 (ddl Sl
https://doi.org/10.30488/GPS.2024.466071.3759 .BY — YV (¥) V¥ clss Ll ivlol 5 b o) a5



JEXE4 um)ci E)Mc\os)gb‘wuﬂhﬁ‘)&wbi&u £

Je 3l oolizal b 1> s blis dilate (6 pivaul 5 laes @libls b)) (IVEY) il ol g algy o slbo
https://doi.org/10.22059/JHSC1.2023.366567.797 XYY — YNO (¥) V+  Laxo libbo g yte DPSIR

)wo.> 9)§)La d[ﬁﬂ PP L;Ubo)y\?u 9 an.lo ‘_glm.ﬂé Olalllas 2 Er9° (u/\\:'Y) uwsl c)lfd)'b 9 mlsf cu.)lz.w.:
https:/doi.org/10.22092/irn2023.362533 NVY — QY ((¥V) ¥ ¢ 5/u/ Gl ouiid 5

Ol 9,5k sl S 3 Il (3 S Caub slayg drws (lags s pgls (AINVFLY) il Sl g dlgy o Sl
https://doi.org/10.22080/JTPD.2024.26855.3872.AY=\Y + (¥A) VY ¢ K605 dewsi g (5525400 o

—)a.o> 9)i:Lo dL&ino 4 ‘Sbu 6°19> u.iw]g ul).m 9 odlaswl &y ‘S:L»L.w (u/\\c'\ﬂ) u.wdl 4)l§4ﬂ) 9 4\;‘9); ‘Lsﬁl?b.w

YWY (VY ol o K> wlidpgs oiB
https://doi.org/10.61186/ifej.12.1.113
25545y b 52085 SO )3 lailaie (63955 ) gaylies (VF4T) gy (Sluyd g Lo barms gammaysy faial (o o
http://dor.net/dor/ 20.1001.1.27833739.1402.21.78.2.7 NA=YF ((YA) Y cLis/pis . mgiposis]

Olol 53 gt (Kizyd losd obj)l (WAR) Jaw e (canle laku g deladaws ¢ 00 )S o Soa 0 (gl (5 S
NOF=YOFA (V) O cCans jlamo pole Clellas . lindS

LS"\"’“""B"Sl 9 MLO.A (\\c'\c) 4.5‘5); cu.’l?o.w 9 L)A.AMBI c‘_;)L—ou o:)‘)i—l—c ‘).».nl ‘u.iu WJ‘C ‘u,..ws] ‘)1543‘.) ‘4\..3) 99 u.’l.n)f

Yv-£Y ‘(\°\°) i ¢‘;~...b Lo u/).é»bu dolilnd 'O‘)ﬁ‘ 9)i3Lo L;Lmdi:? Uw.\o dLMK@.” 5 u.]a.».’>u dng._\e(’;
https://doi.org/10.22111/JNEH.2024.48629.2041

@ glpl ogr Jolow Sl S (58,5 )18 (e > gwp (V) L Jadllal oriee g 290 (oM Sle
https://doi.org/10.22059/INE.2023.352134.2502 AYY=AYY VO « eel Cawg jlooes B0 il bl

Sl yobe e 3l yeiS sl K Cople g (giydely Wbl clan] Plue ol (VFre) e (gdg0mc0
https://doi.org/10.22035/isih.2022.4566.4526.\ VA=Y + & (DY) V¥ ¢ Jlus/ pale ,0 (oltid) ylo Clelio

gyl (Vo) maye s rhae 5 ntl Al o ple iy (Jalee tgw e (le Glol e 03l) Coging

YemAY (Vo) Ve oz Lo Clibbro 8 0,0 linl 5,55k sl Kis  Jaoce il bl
https://doi.org/10.22111/JNEH.2020.34699.1675

References

Alibakhshi, A., Pourmohammadi, M., & Ghorbani, R. (2023). Scenario planning of regional
innovation in Tabriz metropolis with a future research approach. Geography, 21(78), 19-36.
http:/dor.net/dor/ 20.1001.1.27833739.1402.21.78.2.7. [ In Persian].

Anu, K., Sneha, V. K., Busheera, P., Muhammed, J., & Augustine, A. (2024). Mangroves in
environmental engineering: Harnessing the multifunctional potential of Nature's coastal

architects for sustainable ecosystem management. Results in Engineering, 21, 101765.
https://doi.org/10.1016/j.rineng.2024.101765.

Bimrah, K., Dasgupta, R., Hashimoto, S., Saizen, 1., & Dhyani, S. (2022). Ecosystem services
of mangroves: A systematic review and synthesis of contemporary scientific literature.
Sustainability, 14(19), 12051. ntps:/doi.org/10.3390/su141912051.

Borhani, M., Danehkar, A., & Moeinaddini, M. (2023). Climatic capacity evaluation of coastal
area of Sistan and Baluchistan province for the development of wind farms. Journal of
Natural Environment, 75, 149-166. https://doi.org/20.1001.1.20087764.1401.75.5.11.3. [ In Persian].

Bosire, J.O., Dahdouh-Guebas, F., Walton, M., Crona, B. 1., Lewis III, RR., Field, C., Kairo,
J.G., & Chamberland-Fontaine, S., Estrada, G. T., Heckadon-Moreno, S., & Hickey, G. M.
(2022). Enhancing the sustainable management of mangrove forests: The case of Punta
Galeta, Panama. Trees, Forests and People, 8, 100274. ntps://doi.org/10.1016/j rineng.2024.101765.

Chamberland-Fontaine, S., Estrada, G. T., Heckadon-Moreno, S., & Hickey, G. M. (2022).
Enhancing the sustainable management of mangrove forests: The case of Punta Galeta,
Panama. Trees, Forests and People, 8, 100274. https://doi.org/10.1016/1.tp.2022.100274.



£ e 3 oot Olodd 3 oino drwel (S lw (wad g (5, il [ 5l o (Florw

Clarke, A. C. (2000). Profiles of the future: An inquiry into the limits of the possible.
Millennium edn, Orion Books, London. hitps:Profiles%200£%20The%20Future%20Arthur%20C%20Clarke%20Pdf
Danehkar, A., & Sobhani, P. (2024). Ecological potential evaluation and balance measurement
of macro-land use in the urban set of Tehran-Alborz. Geographical Planning of Space,

14(4), 37-57. hups://doi.org/10.30488/GPS.2024.466071.3759. [In Persian].

Dhyani, S., Shukla, J., Kadaverugu, R., Dasgupta, R., Panda, M., Kundu, S. K., & Hashimoto,
S. (2023). Participatory Stakeholder Assessment for Drivers of Mangrove Loss to Prioritize
Evidence-Based Conservation and Restoration in Bhitarkanika and Mahanadi Delta, India.
Sustainability, 15(2), 963. hups:/doi.org/10.3390/5u15020963.

Fontalvo-Herazo, M. L., Piou, C., Vogt, J., Saint-Paul, U., & Berger, U. (2011). Simulating
harvesting scenarios towards the sustainable use of mangrove forest plantations. Wetlands
Ecology and Management, 19, 397-407 . https://doi.org/10.1007/s11273-011-9224-4.

Friess, D. A., Rogers, K., Lovelock, C. E., Krauss, K. W., Hamilton, S. E., Lee, S. Y., & Shi, S.
(2019). The state of the world's mangrove forests: past, present, and future. Annual Review of
Environment and Resources, 44(1), 89-115. nttps://doi.org/10.1146/annurev-environ-101718-033302.

Garmaeepour, R., Alambeigi, A., Danehkar, A., & Shabani, A. A. (2025). Mangrove forest
ecosystem services and the social well-being of local communities: Unboxing a dilemma.
Journal for Nature Conservation, 84, 126827. hitps://doi.org/10.1016/} nc.2025.126827.

Garmaeepour, R., Danehkar, A., Alambeigi, A., Alizadeh Shabani, A., & Sobhani, P. (2025).
Comparison and prioritization of environmental threats in natural habitats of mangrove
forests of Iran. Journal of Natural Environmental Hazards, 14(44), 37-62. hips://doi.org/10.22111/

INEH.2024.48629.2041. [In Persian].

Glenn, J. C. (2009). Futures research methodology: version 3.0. T. J. Gordon (Ed.).
Washington, DC: Millennium Project. nttps://doi.org/10.1007/511273-011-9224-4.

Global Mangrove Alliance (GMA). (2022). Mangrove Forests Annual Report.

https://www.mangrovealliance.org/news/the-state-of-the-worlds.

Godet, M. (2006). Strategic foresight, la prospective, problems and methods, Massachusetts
institute of technology: Massachusetts, USA. nips:/idoi.org/10.3390/5u15020963.

Haarhaus, T., & Liening, A. (2020). Building dynamic capabilities to cope with environmental
uncertainty: The role of strategic foresight. Technological Forecasting and Social Change,
155, 120033. nttps://doi.org/10.1016/j.techfore.2020.120033.

Hagger, V., Worthington, T. A., Lovelock, C. E., Adame, M. F., Amano, T., Brown, B. M., &
Saunders, M. 1. (2022). Drivers of global mangrove loss and gain in social-ecological
systems. Nature Communications, 13(1), 6373.

Hamilton, S.E., & Casey, D. (2016). Creation of a high spatio-temporal resolution global
database of continuous mangrove forest cover for the 21st century (CGMFC-21). Global
Ecology and Biogeography, 25 (6), 729-738. hitps://doi.org/10.1111/geb.12449.

Hatami Nejad, H., & Yolyeh San Vansan, N. (2024). Investigating obstacles to realizing
integrated management and future research of good regional governance in Tehran city.
Geographical Planning of Space, 14(4), 1-17. hitps://doi.org/10.30488/GPS.2024.436271.3721. [In Persian].

Hendarto, T., & Yuniwati, E. D. (2024). Ecosystem services-based mangrove forest with
management model strategies, sustainability of coastal natural resources. Brazilian Journal
of Biology, 84, €280083. ntips://doi.org/10.1590/1519-6984.280083.

Kabiri Hendi, M., Mirkarimi, S. H., & Salmanmahiny, A. (2020). Cultural ecosystem services
assessment in Golestan Province. Journal of Environmental Science Studies, 5(2), 2560-
2568. [In Persian].

Kanzola, A. M., Papaioannou, K., & Petrakis, P. E. (2023). Environmental behavioral
perceptions under uncertainty of alternative economic futures. Technological Forecasting
and Social Change, 190, 122428. hitps://doi.org/10.1016/j.techfore.2023.122428.

Khoshnood, H. (2022). Mangrove forests of Iran and their animal biodiversity. The 9th National
Conference on Modern Studies and Research in the Field of Biology and Natural Sciences of
Iran. [In Persian].


https://all4pdfs.site/away/4940626-Profiles%20Of%20The%20Future%20Arthur%20C%20Clarke%20Pdf
https://doi.org/10.1111/geb.12449

VEo £ yliamo o€ byloud 10 bygd bdd bl i Lislol alovo £y

Kissinger, N., Syahrin Noor, A., Muhayah, N.P., Violet, R. (2020). The Potential of Mangrove
Forest as Natural Tourism Area Based on the Flora-Fauna Characteristics and Social Aspect
Case Study: Mangrove Forest in Angsana Village. BIO web of conferences, 20, 4.

Kozubaev, S., Elsden, C., Howell, N., Sendergaard, M. L. J., Merrill, N., Schulte, B., & Wong,
R. Y. (2020). Expanding modes of reflection in design futuring. /n Proceedings of the 2020
CHI Conference on Human Factors in Computing Systems, 1-15.

Lee, S. L., Then, A. Y. H., Goh, H. C., Hattam, C., Edwards-Jones, A., & Austen, M. C. (2022).
Strengthened multi-stakeholder linkages in valuation studies is critical for improved decision
making outcomes for valuable mangroves—The Malaysian case study. Frontiers in Marine
Science, 9, 1033200. nttps://doi.org/10.1016/j.techfore.2023.122428.

Ling, Z., Jiang, W., Peng, K., Zhang, Z., Wu, Z., Zhong, S., & Sun, Z. (2024). SDG-and
GMAG-oriented analysis of multi scenarios spatiotemporal changes and evaluation of the
effectiveness and potential of mangrove forests. International Journal of Digital Earth,
17(1), 2346274.

Mafi-Gholami, D., & Jaafari, A. (2023). Investigating the exposure of mangrove forests of the
southern coast of Iran to multiple hazards. Journal of Natural Environment, 75(Special Issue
Coastal and Marine Environment), 121-137. ntps://doi.org/10.22059/1NE.2023.352134.2502. [In Persian].

Mahmoudi, B. (2021). The place of social issues in planning and management processes of
forests in Iran from and interdisciplinary perspective. [Interdisciplinary Studies in the
Humanities, 14(1), 179-206. hups://doi.org/10.22035/isih.2022.4566.4526. [In Persian].

Md Sabri, M. D., Suratman, M. N., & Shari, N. H. Z. (2021). Management action plans for
development of mangrove forest reserves. Mangroves: Ecology, Biodiversity and
Management, 455-474. nips://doi.org/10.1016/j.tfp.2022.100274.

Rahmadi, M. T., Yuniastuti, E., Suciani, A., Harefa, M. S., Persada, A. Y., & Tuhono, E.
(2023). Threats to mangrove ecosystems and their impact on coastal biodiversity: A study on
mangrove Management in Langsa City. Indonesian Journal of Earth Sciences, 3(2), A627-
A627. https://doi.org/10.52562/injoes.2023.627.

Richards, D.R., & Friess, D.A. (2016). Rates and drivers of mangrove deforestation in Southeast
Asia, 2000-2012. Proceedings of the National Academy of Sciences of the United States of
America, 113 (2), 344-9. nups:/doi.org/10.1016/j techfore.2023.122428.

Savari, M., Damaneh, H. E., & Damaneh, H. E. (2025). Discover the determining factors of the
use of mangrove forests conservation behaviors. Journal for Nature Conservation, 83,
126768. https://doi.org/10.1016/.tfp.2022.100274.

Shrestha, S., Miranda, 1., Kumar, A., Pardo, M. L. E., Dahal, S., Rashid, T., & Mishra, D. R.
(2019). Identifying and forecasting potential biophysical risk areas within a tropical
mangrove ecosystem using multi-sensor data. International Journal of Applied Earth
Observation and Geoinformation, 74, 281-294. hups://doi.org/10.1016/jjag.2018.09.017.

Sobhani, P., & Danehkar A. (2024). Identification of the Type of Use and the Degree of Local
Communities' Dependence on Khamir-Qeshm Mangrove Forests. Ecol Iran For, 12(1), 113-
123. nhttps://doi.org/10.61186/ifej.12.1.113. [In Persian].

Sobhani, P., & Danehkar, A. (2023). Assessment of environmental hazards and vulnerability of
Hara protected area using DPSIR model. Environmental Management Hazards, 10(3), 215-
232. nttps://doi.org/10.22059/JHSC1.2023.366567.797. [ In Persian].

Sobhani, P., & Danehkar, A. (2023). Natural features and management areas of Khamir and
Gheshm mangrove forests. Iran Nature, 8(4), 97-112. htps://doi.org/10.22092/m2023.362533. [In
Persian].

Sobhani, P., & Danehkar, A. (2023). Spatial-temporal changes in mangrove Forests for
Analyzing habitat Integrity: A case of hara biosphere Reserve, Iran. Environmental and
Sustainability Indicators, 20, 100293. hitps://doi.org/10.1016/j.indic.2023.100293.

Sobhani, P., & Danehkar, A. (2024). Presenting scenarios for the development of sustainable
nature tourism tours with a future research approach in the mangrove forests of Iran. Journal
of Tourism Planning and Development, 13(49), 93-120. hitps://doi.org/10.22080/TPD.2024.26855.3872. [In
Persian].



Ly e 3 oot Olodd 3 oino drwel (S lw (wad g (5, il [ 5l o (Florw

Sobhani, P., & Danehkar, A. (2025). Key Drivers of the Environment in the Development of

Tehran-Alborz Urban Complex. Results in Engineering, 105803.

https://doi.org/10.1016/j.rineng.2025.105803.
Sobhani, P., Esmaeilzadeh, H., Sadeghi, S. M. M., Marcu, M. V., & Wolf, I. D. (2022).

Evaluating Ecotourism Sustainability Indicators for Protected Areas in Tehran, Iran. Forests,

13, 740. nttps://doi.org/10.3390/f13050740.
Stormer, E., Bontoux, L., Krzysztofowicz, M., Florescu, E., Bock, A. K., & Scapolo, F. (2020).
Foresight—using science and evidence to anticipate and shape the future. In Science for
policy handbook (pp. 128-142). hips://doi.org/10.1016/j.rineng.2024.101765.
Yaghoubzadeh, M., Salmanmahiny, A., Mikaeili Tabrizi, A., Danehkar, A., & Moslehi, M.
(2022). Prioritizing environmental hazards of mangrove forests in Hormozgan province.
Journal of Natural Environmental Hazards, 10(30), 69-82. hips://doi.org/10.22111//NEH.2020.34699.1675.

[In Persian].



