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1. Iﬂ'rmnualm __________

T berws of cliste change and gobal warmdng ane den
confused,  inacourste and ol ably, bul there s
difference in i1 (Chophel, 20121){1]. Climate change can be
defined as changes in the amosphens layers, such s
temperati e, pracipitation, and other climade varlables, Clobal
warnddng is ome of the consoquendces of climaie diange, relaed
to the rise in the average temperature near the Earih's sudace
(Al=Mlalit e al. 223)2] Climate change iz an implicstion of
global warming @ M Santos & Bakhshooddeh)[¥]. Furiher,
Chopel (20213[1] clearly puts 8 o the context when he quotes
Lorens, "Climake & wiat you expect; weather is what you

Pdany severe il possibly peamanent cllamsges in owr planels
ul:-ufu-p:@d geological sysiems are consequences of climate
chamge (K. M. B. Santos et al, 203004])1, The impacts of
climate :i'nnﬂ: Inclade: mrli'iml.l; ice at the Sorth FPele, shi:ll.'inE;
BSOS, rising sea level (Priestley el al, 202115) House
e mlass puch os carbom -:I.in.t:irl.aC‘D::l and methare (CHi) o
the main cases the accurrence of global warming ((Eweku ot
al, 2018i|6). The high Ok pas in the atmesphere can be
mindmized due o the earth’s ability 1o store nadural cacbon i
e deerem of Borest-Tased cosstal eCosysLems mnrr o,

Based on fhe Madonal Macgrove Map aficially neleased by
the Wlimistry of Enwvirenment amd Forestry in 2021, i1 i koown
that the tobal area of Indonesia's nﬂpu—'uﬁ i= 32640076 Ha
(Hamaloddin & Disbar, 2022)7]. Mangrowe ecosystems in
[ndonesia have almost 5% of the total mangroves in
Soulheast Asla or abowl IT% of ihe wotal mangroves In ke
world and the mangrove ecceyetemn has the highest diversity
in the world (Hariyantowt al, 2014%|5)

Mati Hegency ham o todal nrea of 150568 Km® and it hee a
roastline of 4 @ Km. from Dukohset District on the north side
ter Batangon Dhstrick om the east side. The coastline of Fati
Regency has 155 km of coastalmakgrove vegetalion and
306 kool ron-mangreve cosstline. The amea of msangoove
forest in Pat Bepency has decressed from 534815 ha in 2004 o
1385 ha in 2017. The community structure of the people in
Pati district is as fish farmers ard fRhermen. They are people
w b clepsered o the Disch amnd the sea dor thedr Bves. The beach
and the sea are the lifeHood of the compuenity, so the quality
o the coastl enviromment must be presecved. Coaliby
decrease of coastml emvironment & indicated by mangrove
damage, Mangrove forest f5 part of the oastal eoosystom of
Pati Regency which prevides produdtive nateral césidirmes.
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Ty are both a5 a sowrce of Inceme, foosd, bulding materlal
and soure of metrients for the bota that e in it soch as a
place to Hve, feeding ground, mueserdes ground and mpaven
grond,  Clinesle  regulaton, carbsom - storage as owell as
pevreation of fourism areas {Suraimman gl 1%

Mangroves ate natural resouroes Chat play an dxnpaertant sale
i malmoiming the balanoe betveen lerresivial and aquetic
eooayvelemes (Mugroho ol @, 020010, Mangrove ecodyslem is
an aren that funclionhs & bridee between lond ond ses
(Buratman, 0259 11 has Penctions as Eﬂhﬁsﬁ:ﬁi Mﬂlq.r o
balance of eoosysterms, nubdent sources, a5 nursEly aneas,
Feeding groand aress, ard spovwning growed. and g e
Brosystens cam also crmiFbue o contrell thie pace of global
elimnate J and #co B:,'H‘I‘d-ﬂ ol an

precitively (Sameed al, A1) O ol the acosystermn
provided by mangroves in relation B combating global
climate change 5 0 absorb and stome large amounts of blue
garban from the atmosphere and oceans st that s role s now
recognized In backling climade change (Britaln, 2016[12]
Mangrove vegelation carrles ol the prosess of photosymihesi:
by absorbing carbon diossde from the atmosphen: EBuliclia
el al, 22 [13] which is then converted mio organi: carban in
the lorm of bismass {Iksan et affJP019){14]. Most of the
blamass bn manprove vegetation b3 In the foem of carban, The
carban  valise contadped In mangrove vegelation s the
prterial carbon stomed  from mangroves. Omg way e
determing the value of stored carbon ovwenesd b}l MaTgErove
wigetatiod bs by cotionating (Twbley of al., 1992]]15].

Thee dhecrease in the number of mongneye forests due Lo homsan
o other activitles has an impagk onocarbon absoepibon, corbon
sorage and e amount of captue feheeies and squacukuee
producton (Redonte et al, 2020fte] . The dechime of
enangrove foresds in dhe world by 3-S50 dor the las) hali
centiry is Jdue 1 foastal developiment, expansion . of porde
amd  broe culbing (Dmaabn ol al, 31)[17). Meamwhile, the
mrangrove ecnspstenn contlioes fo shrink by up w S5 e
rangrove forest amas doe o conversion lor varous purposes
in Indonesia every year for & period of 17 years (19H2-198)
(Lhasdarisma et al, 2021)[18}F The above condibions iriges
awareness b make altermative effors o overcoming e
problem of slobal warmiing, These efforts are carded ot
amang  others,  fhrough  forest  mehabilitation  activities
According w Cahyaningrum & Haroko, (2004)[19], these
cifort meed o be oepporied by activiie: @ obtadn daka and
information on the level, status, and trends of periodic
changes in greenhiwse gas emdsslors from varkois emission
sauraes and their absorbers, incuding carbon sicck jcatom

slorage)

2. MATERIAL AND METHOD

The research was camied out on Manch 2 b BMay 15, 2020,
lecawbed e three DMENTLEOVE AT which are considersd o
Fepresant the Corslition of [anErones ai H‘t’“ll.H"l'lI]]fr'El Beach,
Fati Regency Centmal Java Province, The first locatiemn s
located mear the pond area, the second lecation is located near
thes river mowth, and the last keation is located in the cabiom
of ecobourism activitbes Sampbe analysis comed out In sl or

divectly ot the observation site, bomely  kerdification of
MANgrove species,  measurement of tres ciroomderence, and
masireeil of water quality (emperaburs, saliniy, and pH)Y

2.1, Determination of Sampling Plot

The plot wed in this observation §s o chicular plot widh a
tianueter of 34 m, with a distace Detwioen plots of 20 m
According o Kanfman and Dionarta (20129 20 plot size is 14 {r
=7 m A = 1539 m) in dizsmeter for measuring trees with
diameber =5 cm,
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Flgure 1. Line transects and circlo plote (Ban fiman, 2002} |39
2.2. Mangrove Data Collestion

Dederminalion  of -statlons for mangrove  {ransect  data
collectio lased on regional representstion. The nsect line is
frwn frome the closest point with the sea b the mainland
slong the 125 m. Zero padnt (0 m] is at least 15 m frome the
shareline. The distance of each drcle P-]nt is 25 m started at the
EOtO paint. The transect cender paint Is located at the o, 15, 50,
75 L0 aind 125 meters,

Memurement of DBEH  (Dhameter at Bresst Helght) o
measurerment of the tree trunk link of mangrove was carried
ot on each p{@thﬂmfrﬂlmlng setings=

1. Trees = 5 cm in dismeter amm‘ﬁlm a radius of 7

p...-_\." .t_

miters,
2 Trees < 5 gm m diameter ore messsned in oo eedione of 2
meters,

1. DEH mensuremends were carred oot at living trees
{envirmmmental onditions aroand)

2.3 Mangrove Vegetation Analyals
231, les Density (D)

Species density (D) b the number of stonds of the | specles In

a undt area. Determination of speces densite through the

Formaela of {Dharmawan, LW.E., Suyana, LU Yaya 202021 |
Di=di/ A

Indicrrrim thove ¢

M :Specles density
di - Specles density— (stand S 100
(B Purmber of speches-

2.3.2. Species Relative Density |RDI)

Relabive density {RIN) is the number of comparizons behwvesn
the numbers of spedes stands of the 131 species with the total
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stands of all species. Determination of Belabive Density (REN|
using the farmula of (Dharmawan, LW_E, 'Su:.'m'm,. LU. Yava

[,
RDa=Dn/ D x 100%

Eriforrmss bor

EDi - Relative densivy of -1 type { %)

¥ - Dwensity of species i

O -Total density

233 Frequency (Fi)

Si'pacl.cﬂ ﬁ'uq::ni:r {F!Ij & the Fln:l-luhclh.l\' #ﬂhﬂ!ﬁlﬁ.‘l Lth spe
clee v all umpi.} Phlu .:ﬂmpamr:! Loy the okl menber of
mmple plos made. For aloulating the frequency of species
(Fi] used the formala of {Dhermewan, LW.E., Suyarse, LU
Waya A1)

Fi=qi,.f|:|m.n
Irdfurmariion -

Rl Relstive Froquoncy ol -1 spocies (%)
qi Murmber of plids found speches: -|
Qs | Tobi] mimber of plots created

2.3.4. Relative Freguency (AFi)
Bolatlve fr'm.]wrrl.-' (BFi] & the ratio between the i£h Iy

Frequency and the lotal frequency of all species. To calcubate
ther  relabve frl:qu:e:rh:' wee the formola of (Dharmawan,
LW.E, Suyarso, LU, Yaya 2120)[21]

RFi=Fi/F x 100"
Erdormaiticn -
Bl Relatdve .I':'equunq,: ol =i specie (|
Fl  Frequeney of species |
F Todal Iresquency

235 Closure of Species (Ci)

Species closure (L) ia the area ot the -th species of do=ure ina
certain unit area. To caloalate species closure using fommacks of
(Drharmanvan, LW.E., 51.|_1_,'a|::|.1,. L1 Yava 1L'E‘I]'||2]|
Ci=BAi/A
Information :
i 2 Clasure of Species
BAi i Spuecies closure -
A = Total area of sampling anea {m?)

2.3.8. Relative Closure of Speciea

Helative closure (HCID) is the |:c|n'r|:-:|:r.i.1-:rn between the i-th
species closane and dolal aven of closure for all speeles. To

calculite ROL we use formula of {Dhamawan, LW E, Sovar-
so, LU Yaya 20000)21]

RCi=Cif C x 1%

Irdormestion -
BCi : Belative Closwre of =i bype (%)

i BRsure of species |
C Total elosure for all species

2.3 F Important Value Index IV

The Imporiand Yalue fndes (IVE 1s an index of importance thei
be used ko express the. level of Evenness or level of
dominate of sepetation species I e omianity o
man ecosyalem (Qadanisma ot al, 20Z13[18]. The IV]
val obtatned frooy the aecumulated walues of the swen of
the walues of relative density (RO, relatbve dominasce (RO,
relative Frequency (BRI of each mangrove species [Kusnmana
& Axizah, 202722, To coloulete BT we wse formula (Char-
minwan, LW.E., !'-.'rug.-'.ir'm. LLI "|'.1:|-'.i LA ] |

VI=RDa+RCi+REFi
Imderrmation
BRI Bedative densiby of -t typse (%]
Rt Relative Closure of - type (%)
RFi i Relstive Dequency of - ape {5

2.38. Carton Stock Analysis

Cardr et al, {2225 stated thst the carbon slock was
estimated from the biomass, by following the rule 46% of
biomass is carbon S0 the estimated amount stored carbom is
by madtiplying Bd6 by bicmass. After caloulating the carbon
sk in kilograms, the carbon stock is converled b tons.
According o Murwivants & Aguostciani (2018){24] conversion
of carbon stock inbo units of tons per hectare, Counting carbon
Froomy biswmess usimg thee following Formula

C=Bx Bl
Indior et |
i : Carbon content of the bomass, expressed in {(kg;
L} - Terlaal Mioenass, m-.prr:m'.ln:_l i -|'I-i.,g_'|.
R e perceniige value of carban oonlenk, |5 046% ([MSA|
Matiomal Sandards Agency, 2001125

3. RESULT AMD DISCUSSION

éi. Mangrove Compasition

Ea.nrdmﬂurmjhnfrﬂ:u:rwﬂnunfﬂrrperiﬂnf
mangreves in the comstal area of Kertomuivo Beach, thene ane
3 mangrove spocics Found withes total of 689 indivicheals, The
romplete data is presentesd in Table 1.

Talsle 1. Species of manpgroves o Boetomalyo Boady

Mo Spacies Chaantity (imdividual)
1 Acenrin e 192
2 A cenRiT warnT 250
3 Rlifzopant mucronate 4
Tatal i

Thiere ane 3 species of mangroves foomnd ol the rosearch siie,
mamely  Avicendm  adi,  Arkeenls  atena and  Rikopera
mueroreaty, and b Acicovedr mming wae the highest species
indmvidumls found. The number = arooand 259 individoasls
The abowe comdition s because e Avkeenely madeo & &
phomeer mangiove species §8he prodeched beach location in
e peseatch apca and Hwe optimum sabinity fee prowih of

Avicernia maring vanes from 1 to 0 % sawoler {salinity 35
e
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ppL) at the part af the t§faitected riverbank along the
shorehne, These find AT in acmnimwl:ﬂlﬂtupuﬂmuf

Teleat ot al., {20215[26] wivich states that Apictii wariea 15 a
ploneer Species 0 mangrove swamp halbital in preectsd
copstal locations, amd 11 grows in lowe salindly al pans akeng
riverbanks that are influenced by tides and alorg the coastline
(Hlerison =t al, ANH[ET], and Aviceni narinr is a species of
erangrenee bl can grow and domadnabe as well & develop well

il salindi s close bofresh up bo S04 (Mguyven et ol 305) 28]
2. Mangrove Vegelalion

Bangrove dfoenest vepetation m Indenesio hes the highesi
diversity in the warld 202 species were recorded,
consisting of 89 free species, 5 palm spedes. 1% lana species,
epiphivtic species, 21 coveads (Ilman el al, B01)29)
therd ane anly approdmofedy 47 specitic planl

spocies of  mangmoe foresta el there B oM
importantdominznt true plant belenging o the 4 families
Bhizophoracese  (Rhizophoss,  Bruguera, and  Cetlapsh
Sonmeratiacese (Sonperala), Avicennlaceae (Avicennia) and
Ml e I:E'l.'l.g'puﬂ in e mangrove forest. Vepetation
analysis serves i= jo determine how Large the distribution of
varlous EpeclEs in an @b throogh  divect  obwservalion
(Soliklatuay e al, 20200] 3,

In this risearch, it can be explained that only twao speces o
Avlcdnrla sp. found dn the research areas namwely Aedoemnls
maring and Amorale o ared one species of Fzoumea 5p
namely Hhizopors macrontle; Avicenrir sy found ot the
resesirch mite wasz identified as having respiratory roots that
B up.v.::rd.-.' angd the bark was dark bmown in color. The
leaves ape groen on fop avd lighiee green on the bodtom. The
shipse of the Jeawies is eliptical ancl e i e vapaired and dw
fruit is green with a conical shape: These findings are in ac-
cordance with the resulis of reseacch from [Yonos et all

LA TN B
Avicmmin merim founed at the research sike had green leaves on
the 1 rsurface and :.-e]lmvi.:h ot the anderside. some
of weltich were white on the underside, Bowas oot growing
ond developing ol ench ob=eration siation of salinity of 30 - 54
ppt and temperatures. of 2 - 31 °C with clayey substrate The
leaves are oval fa bapered fip. Yonos ot al., (20203[31] alzo skat.
el the mme thing = the findings above. Avicennia marira in
thwe Jocad longwiee is Roown as - wlbich is one of e
species of plant: that are spread throughout Indonesia and are
abnemndamtly .“a:il.:'hle and provide various n-:ﬁb:. In
additon, E-.: i leaves have | been wsed i raditional
treatiend ol dfiseases. pheumatism,
::l:nﬁ;:!u::. bails aned amimal I'ﬂ:-:m farmes. Huang et al, {2076]
[32] stated ot his research that Avicennia marina is the mos!
almmdant and commin mangrose species and has been wsed
asa fraditional medicine for skin diseases, rheumai=m, iloees,
and smallpos. Tha last one was Rinzopens meacronaii which was
found at the research site. This species has o dark gray eolor
with roneph hark. Bt has elliptical leaves with pointed ends The
frult of Rlizepont swersnair is ellipteal ansd it lsas one brown
sond amel o lapeoo shape. In peneral, Bhlzepom smcroits
Ervws in greups, its habitat is in tidal rivers omd i river
mowthe, Crptimal  groneth of - Bhizepenr oneresrn. oooers in

waterlagped areas and In humaws-deh solls. The eoolopy of
Riizoyrors mucrorma is the same as irzopom apicofitir but it is
midpo toberanl of handor and wndy substeates. The sbaove
cotditbons are i socordance with the pesults of research from
[Yunws etal., 2000 [31],

e arave Density

The results of the analysis shooH that the highest density
was Fkizoporn wcropafn found ab station 1 with a density
value of 330 individualsfha, This indicates that the Ritzopom
marroierts species has the ability and subtability too grow and
develop properly. This is bevause Shizgporn mucronn's is o
species that was mbentionally planted in the rehabilitation of
mangreve areas ab satbon 1. This flindicg 5 meinfored by
Guniwan's (20170 [33] statement tha Rhzopesr spp are
mianEreve vepetation thal 3 often used for rehabliatbon snd
the chance of sucoras ame guite highe The high density of
Riizopern sucrmonhn = also related to il high ceproductive
alillity because Elizipora msceoratd has a large, elongated
propagile shape, and can be spread by corvents widely, and
Ieas e Foo] Pesaersess s Hiat the danoe of survival is higher
[Robert et al. 3015) [M].

The highest density sl siations 2 and 3 was Awdoenmer o,
which wms 292 individuals/ha for ststion 2 and 321
indmidials‘ha for sfation 3. This condition was due b the
urrikxrm -distribution: of Anicenido maring seeds b the fromt
one which comdained o slightly sodi rsudddy substrate el
swppaorted its prowth, B in lime with Vitri Lestac ot al., {20000
|A5] ‘etated thai Amicenmia morms i= one of the mangrove
species in the majar category. This shows that Avievenin eanma
is always presend in the mangrove emsydbem and Andomnkt
iring i alsg anlerant of higlh salinity and ee the alsility to
grone in varimis habitats in tidal areas. The average density of
all mangmve species from these three stations is 380

individualsha

The amoent of mangrove densiky can :l:'tenﬂmethm'nnuntu:l:l
mang mve chrnap: which is lated in the Minister of
Ervvirommend Decree Mg, 201 of 20064 conceraing ihe standard
criteria for mangrove domapge. The criterio are damoaped if the
nurmber of trees is 1NN trees/ha, the criterin are mode rte i
the number iz 10001 500 treesha and the oriteria are very
dense having a number of = 1500 trees ha.

The low density of mamgrove vegriation on Kertomulyo
Beach below <1000 trees [ha indicates that the mangroe vege-
latinn :rl.rn.rnumﬁ % in @ distirbed or |.hnu3:|:1:| comuditiom { D
cree, MM[36]. Kertomulyva Beach is thought to be a Location
for mangrove rehabilitation. This assumption is dues o the
large number of mangrove plants in the calegory of young
plants which can be seen from the diameter of the existing
trees, The dersity of mangrove brees is al s influenced by the
inbensity n@ﬂ enlering the mangmowe fomest hase. The shoyve
oonditions are in accordance with the results of ressarch by
Moedjirahajoe e al, 207)[37] which stabed that the intensity
of the incoming light then affects the envitoomental
temperture and the survival of algae and phyteplankton in
the mangrove ecosystem. The more the e density, the

higher the margrove carbon comtent or the mangrowve density

LESER W e

i ]




Ieturnalsons] Joamal of ol & Fojgbevsing R Voking 13, e B, Sugusl-HE2
[ Tr-ASLE

is directly cal b the mangrove carbon conbent
(bfartie ot al., 2007 [34].

34, Mangrove Closure

The values of species clsure were dosely related to the cir
curmlerence of the tree trunk, The highest chosure value at the
thinee: stations with an everage closume valise of 88,535 was
mocupied by Amireomin srrena spedes at the three stations. This
is because Awnicenrin meariar species are able o compede o
mrore nutrents tham other specles. The stem volupse of
Awicennin maring is quite farge and widespread, causing the
Avicrmenn wrim species has o higher Jevel of mastery of one
species or clnsure than ather species.

The closume of mangrove species is different for cach spoaes in
am area, i rir:e-.'rl' the trenk is getting bigger it will expand
it= closuce. This i in accordanoe wi n]:l:'u'nimnd Maiﬂ'l:,:el
al, (A01%[35] stated that the closure of this species & due to its
albility to grow in various subsirate conditions, whidh indi-
cates that it & sisitable for the rehabiltation of mangrove aneas
species,; and Siatemen of Sercsem. Abubakar and Hasan
(X2N[40] stated that the condition was closely related o the
teee diameters, where ([ the tree diameters weee targe, i
weruld hinee o higher closing valuwe.

3.5. Spacies Frequancy

Based on the data ot the research site, it i= knmwn that the
highest frequency at the three stations is Amdsmenia muanra with
an average frequency of 3057%. This i due o the uniform
distribirbon of Avioernir woEng seeds inoeach zone and the
nkility of Aviceremin rvardnr seeds to survive in the environment
is better than the ability of othér mangrove species. The abiity
= mp'purtnd I;n.- environmental Factors such as sobsirate, water
salinity and water temperature compared 1o other mangrove
SpHecivg,

The species of Erizopem mucrantis bas the second lamge
I'm.]uc'n:l.' wue o diferences i environmomeatal |:r]1].*.-:h:a] amed
chemical factors i each wovwe that suppark the growih of this
species al mangrove, This condition s caused by the spread of
Hirizophosa sp which is influenced by the tides of sea water in
which helps the spread ot floating seeds b varipus places and
Lhee sreds arve podled at the ends and cain and themselves L
the mud at low Hde, then gross upright. This 0 line with the
results of a research of BMugroho et al, {20205]10] stated that
environmental dactors of mangrove forests include water e
peratre, vmr salinity, water pH, soil salinity, soil piH and
wail exture play an important role in mangrove growth,

3.8. mporiant Value lndex (IVT)
The Tenportant Yalue Index (IVI) caleulatiors performed oo
bl st obtained are presented 0 Table 2:

Tabel 2 W o Bertomolyo beach mangroves

Tadex %]

£
Imporian] Value Index (%)

ATUEEHIET MarnE 132A7 11R7h 13,11

Blizpora mvcronady B211 T 715

Based s the IVI comparison ahIEe the three statlons, i
shgnws thal there are diflerences in e imporiant value indes
ab each statfon for each species Thidifference in this
imvpartant valwe ndex is influenced by the condibdon of the
mangreys eooeyshom ot vach sation The Imporance Value
Ik Jeviel oma scade of 0-30 shows the represeritativeness of
B mangrove specles, the move the speches dominates the
greater the VD value |:|E speaies. Mangrove species have a
hJEIu:ll VI, they have a yery lu[l;-: roele din Dl e
poasyatorn in their habitab, and vice vorsa I the IV ol o species
b small, then lks prosence does pod bave W mech influence on
the ecosysiem. The above finding is reinforced by the
statement af utro et al, (2x1)41] stated that the VI is af-
feterd by thae Ledortae anad absbertie facters aind the moed domdinand
ETECS as the Larmest value indes

1.7. Dominance Index (C), Diversily Index (W), and
Unifarmity or Evenness Index (&)

The results of dat analysis shiwe thai the Dominance Index
(Cl, Diwersity  Inehe (H'}, amd Evenness Iedex (Ed of
manEeeves 9 bHee omeangrove ansa of  keromulyo Beach,
ketomudlye  Village, Trangkll Dhistrict, Patll  Regency are
presended as in Figwere 2.

BIDLOGY INDEX

e

- =

Il

Figure 2 Kenomulye beach mangrove biological indes
peCipiiu Lation,

3.7.1. Dominance ndax (C)

The dominance dndes () hscribes . e padtern o
cancendraton and dstribution of & et darinames in Lho
stand, The highest dominance index walie 5 1 fonel. This
inclxates that a stond B contrelled by o gpecies or there 1= a
comendrntion of dominanoe n & speches, The valwe of the
dominance indes (C) s getilng samaller, the owre the spedes of
diomsinance palerm is spesding (MNoralna of al.. A0 8)[42], The
results of dat amalysis obdabned o dovwinance index (0] ol
mangroves i Hee mangrove arey of Keriomolyvo  Beach,
Ketb.'l-'rrn.ﬂ:..'-:l 'r':iIJa;g,e, I'ra.nB]-uJ Distnct, Pati It-ug,unn' =

Speciss tan 1 Station2  Station 3 ppesenied in Figuee 2
Avivenrs mlim B5,23 0147 91,73 [he domisence des valoe ab eadh research statioh Taiged
Fream L3HS - 2SS Based on Odum (1993)[43], the three
LESDH i e
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crterta stations lad 0 moderale dommance value ndicated by
the presence of o dominant spedes, namely Rirzgpors
warcreala at sadion 1 whilch had o doeslpares value of 018ES
and Amcenn mwrme a1 statiors 2 oand 3 widh dominacce
walues of 00363 and 01563, nespectively, or having tw
number of individuals more than half of the okl individuals
aleach slation

37.2 Divergity Index (H)

The Species Diversity Index (H) is used fo determine the level
of species diversity in a forest stand which can also be a
measure in asesing the succession process that mens in Lhe
rovesl comvmumaly (Asadi & Parnbodi, 2020) H4) Hased on
Figure 1L the diversity indes valoe (H) ronges from LRS-
108 Rased on Odum's {1995] [43] criteria, this valoe 1
incheded in the medivm category (I<H'<3. Diversity in the
moderate category indicates that the mangrove community is
in o bakmced ooandition, with sufficisnt producdyity with
eoological pressnes,

@) dversity value of a community s influenced by the
number of species and the number of individuals in the
commaerity. The species diversity of a communiby will be high
if the community comsists of many species and no species
dominates. Khairul 20207 W5] added that low diversty
indicates  that the ecoyslem s under  presuoe o
eovironmendal conditions have demessed.. The decline i
diversity growth is due to envitonmental pressupes that are
alwaws changing aver time,

3.7.3 Evenmess (E)

The sprevctes. Evonmness Index [B) sceries b dotermdne the even
distribuben of individuals between specles inoa habiat The
spectes Evermess [ndex valoe sanges (fom 041, 1F E = 7 then all
species are FI.En.I:quL Based om FI:Eu.r: 2, the umifowrmuity incex
walug (B} ranges (rom D9E21 1o 09684, This value s high
becnuse b is close 10 1 a0 tha all species have ihe same or even
Evenness ol each station, Based on Odum (19630 [43] criteria,
hi[.-,h Evenness indicates that the mangmve .-:Fe:iu Found at
each research statbom 1ends to be evenly distribaiesd, meaning
Lt min FLIH‘I:'IJLH' sparieg daeninates a statlan., I ithe value of
thae eveniwss lndes f5 small, then the evenness of rmangtove
!.'F-uci.ﬂ in the commuenity is less, it means that the nuember of
ncividuals for each species 1= not the same, so there is a
Lm.i:-n::.- o b dorminaied 1.-].- cerialn speches The: s pecies
Evenneas bncdes value = wseful as a gulde for the eommondty

i the (ubune in endching vegetalion species in mangrove
bore=l areas,

4.8,  Envirgnmental Parameters

Chservations of environmental parameters were carthed oul te
disbermine envdronmeita] parmimeters that affect the walers in
Ele mninmgroye foresh aed (o support mangeve vegetation Lk
(Baderan et al, 20I8H45] The environmemal pormnebers
meassred were temperature, salinity, and degres §Ecidity.
Environmental paramebers tarl afect ihe life of mangmyve
wigedation o the coas! of Kertonlyo Beach are shown in the
Table X

=]

Table 2 Besults of Mesurowenl of Physical-Chemical

"ar. in Mangrove Areas on the Kertomalye Coast
Station1  Smiion2  Stion3

Temparatura (*C)| 3 24 e

pH fppm) 79 a 8

Sainity {Mw 23 22 23

Basad o tabe 2, §f can be seom that fhe lemperature of each
research location ramzed from 29 - 3PC This value range §s
ST wlahin Uhe fode ramoe Thmit of mangeosis, The bernpeerat ure
range il each observatban etabion 4 in accordance with the
condiions of the mangrove labitst, Mangreves are fyplcal
tropical coastal plants that can grow at lempemtures of 19
HMC, wihdle the Auchiatson olecance B not mom than HAC
This is in accordsmce with the statement of Nasgars et aly
(2013471, Furthern@e Aksombkose (1993)(48] reinforoed iy
s opinbon stabed that the 1and low bemperatures in
mangrove halitais sre caused @y the Inbenstly of sunlighi
recelvid by water bodbes, fhe volume of stagnant waber in
MmN vy habsitaks, and weatber condiions.

The resultz of salinity measuromeras at each resesrcls station
abtained data in the range of 22 - 2 0 while the tolerance
limilt far mangrove growth ranges from 11 - 25000 (Miagara of
aly B2L[47) This sonditlen 15 very suppertive for pland
growth and developrent bocamse the composition af the mad
sul=trate i more than the sand sebsrate compesition. The
data abowe shows thal the nutritional needs of plants are op-
Hetally fullilled batause mangrove plams are generally found
lwing in coastal areas with high seawaler salinity,

The pH value at each research station was obmined in the
ramge af F.9 - & The value of the pH range is sl at the oler-
ance loid For mangeove groweth, Mangrove can tive at a pH
ranging from 540 1o 85 in general {Pribadi et al,, 20 8{[49]. The
pH walue of water i= one of the factors that can affect waler
produdivity, where waters with a pH of &5 - 75 are produc-
bwe wabers, wabers witha pH of 7.5 - 85 ape waters thal have
viery high productivity, and wabers with o pH goeater than 8.5
are categorized as unproductive waters, It i= Llin line with opin-
ion of Dras (2019)|50] stated that pH between 7 to 85 s ideal
for biological proadusctivity,

mih.i.q research, the pH at each station was sl folowing the
qm'litr standards in the Mindster of Envimonment s
51 vedr 204 (Misister & Environment, 20040 36| The results
of messurements of enviroomental quality, which include
temperature, salinity, ard pll of mangrove on Kertomulyo
Bieach (Table 2}, indicate that these Iocations are suitable habis
tabs for mangrove growth

3.8. Mangrove Blomass st Kertomulyo Besch

Caleulation of the borass value of mangrove vegelation al
the research site shows different biomass values, & shown in
Figurne 3
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Blagure 3. Blomess cotetent of #ach spechs at Kettoomulyo Beach

The results from figure 2 showed that the highest Homass
walue was found ot #lation 3 of G007 fons/ha and Aviceemis
marinn species. at the three stations had the highest hiomass
wvalue of the theee species. This difference was caussd by the
tree diameter | DBH} of Amneredis sareng which was larger than
Firizdpora mucnoratl, Aoicennit menns had some individuals
with:a dimeter of mare than M cm in the measurement plot
The pressnce of trees which have diameter = 30 om in a land
type contributes significantly to te total carbon stock in tres
bibkomiass, The mare thees thal make upoa land with adiamsdir
of = 30 con, e i gher carbom stock deat willl Bein e Laned
Thi= finding iz n accordanoe with the poornal repoct from
Mildnexber ot al. (2012Y51] stabsd that large tres. plays megor
rede in the acoumudated cacbon Stiock of theste fonests.

3.10. Mangrove Carbon Stock Deposits at Kertomulyo
Beach

Thee todal wahee of carbon stock storage based on the resulis of
the analysis thad hesm been carried out at statioms 1, 2 and 3 for
each station s presenbed in Figure 4.

FH_IH'E\ 4. Cashiom siock larage par station

Based on Figure 3 it con be exploined that the total value of
carlwm shock shoeage foreach station = 227 O ton for first ska-
Ehe, 2.3 CFboa For the second station and 280 C/f bon for third
sabbon 3, Thee highest carbaon was found ot stathon 3, The dir-
Perence in stored carbon stock was due fo the diflerence in
dlamiter botweon dande. B omears that the lager U dianees
of Hw encisding toees on o land, the weight of the thee blomass
o the land whll be preates. The large weighl of baormass will

e,
affect the amount of carbon stock tna land. Ind ividoal stands
that have 2 diameter more than % cm = ’SI:‘.Im] are the L::rﬁe:r
carlon abeka in g lad, The abosa !'Ln-ch'nu_s are bn aoeordanos
vl the gpinton of (Santuel & Masiyah, 207552

3.11. Equivalent Stock © to Ok

Afrer the carbon content value is ol abned, thees e caloekation
of the stack O o OO Efalculated based on the location of the
research stalion. The results of the caloulation cen be sen in
Table 3.

Table 3. Equivalent stock C to OO

Locati  Total Carbon Equivalent Siogk
SR D) dbrnes/ T C b GO {honsTa)
Station 1 27 #32
Station 2 2132 551
Station & 2 1z

The talile above shorws hae e corlron contem of station 1 s
237 tonaSho. I & equivalent to 832 fone OO ha. Carbon
coibend @l skatioae 2 s 28 tonsSha. I s equbvalent 4o 851 tons
o COP e il The carbon content ab station 3 {8 2800 tore, ha,
That i= equivalent to 1RZF tons of COFTa, The highest OO0
almorption. walue is found al satbon 30 The high OO0
abaarption value by vegetation in the mangrove  area
Mustraies ihe ability of mangrove vegetation bo fix O07 which
i then sbored i the Form of carbon sbocks (i taee dands,

The resuls obtained from the research conducted are the
differences in the salue of OO ha at each stabion. This could
b e b il fereraces b (he oomber of ees, froe speches, and
distribistion of dinmeter clisses, these differences affoct the
amnownt of OO absorplion preduced. The large amound of
carbwin bound inca plant can dewdbe how much the plant's
sbility b Bind CO2 pas from the atrwsphore. The clabeme
alxre 5 I pocdrdianee with whal was stabed by {Malzaldi et

A1) [53] i the results of his research

CONCLUSIONS AND RECOMMENDATIONS

4.1, Conclusion

Based o e results of the reseanche b can beconcluded that

1, There ape three specis of mangrove found, namely Ak
eeirdig aMa was 192 imdividuals, Aviceanig mring was 259
nelbridiials ard Rilizsporn suicrssialt wae 248 indieid sz
The average density of all mangrove specles frot Lhese
ihree statlons is 30 indbviduals i It indicates the Tow
vegetation density (<1000 teees/ba), B means that the
fisaiggroy e vegelalion communily is ina diburbed or dane
aged condition, The highest fequerey, dosure and 1V]
were Aviennid seeli at e three stations. The demdnance
madex value af each research statbon ramged from 035
05 [mediumy), the diversiy index valwe (B ranged
fraen LIPRET.0%6E fmedium (1=H'<3)] andd the indes valuse
evpribess {E) ranged from 00582 to 01,5984 (high),

2, The range of ternperature, pH arel salinity a1 each
observation station 1% in accordance with the conditions of

ihe prangrove habilal o that §L supports plant grow th and
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aevelopiment,
Fanmass, Carbon Content and Eq:u:lv:l:nl: Stock of © to OO
from observations b the mangrowe aeea of Feromielyo

Bieich wlsich has e Tighesst value s st station 3

. Recommandation

It b= wery mecessary W dissemibnate Information 16 the
public aboul the mporame of malvaining margrove
fomests as carban storage plants espedally in the mmangmnove
area ol Kertomul yo Beach,

It is meeded s further research 6 debrmine the carbon
comvinined i undergrowth, dead wood, and soll organdc
matter. This follow-up research b8 1o obtaln comgplete
informadson abaut fhe stored carbom in Kertomuly e Beach
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