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Estimation of Biomass and Carbon at Mangroves
Tapak in Semarang City, Province of Central Java,
Indonesia

Do Falkifli, Hendra lrswan', Rabia Subarti', Bk Bochmad”, Meathia A Jabbar®,
Shantiks Maylany Sustraprawira’, Filrd Doamaoyanii’

. Lectmrer ol Aguatic Resunes Meamcinoi Tochmdogy, Jol o e chnsdal Veivesa iy ol Fisherics, el onesia
17
UF Seiemox i |m1'ﬂ il Eavanmnemsni, Unnenild de Boelesuy, France. Flinins Saeme 3eden, Umyesaly of the Haugpes Cosiny,
Spain. Ersioge of Tropical Hicdiversiny ond Sesianable Devedoproens . U versil Makeys s Tores proas. Maky ks
10
'Suusoan of Aguatic Rescaroes Munagemeat Technolozy, faknns Teckical Univarmay of Fiverics. ledoacsa AL ALUP Peenr Mmpe-Folimis
St 125°H1
F-mmeail: dedfivakanwiralar Lpwnd! cum

Absiracts Plee wecreasug of greemasse gases o @ reselt of rarksas hnmay ot niges thar can camse gl warming Bec o ame of il
Bnipr i Bie werddd Fadey. The dvorvasiag of grodmlamr lrmﬁrﬂﬂu]lwﬁl#iu:nﬁ:.ﬂ'iﬂp:ardhilrﬁnqplnﬂm
level Pise. Mlangrove ecaspstems At aee wiidely mal e aecas beve @ very alfeciee abiliy b refuer M2 concemiradion of
carban dinnide 0007 im ewtere. The nlfective of dady 4 @ deseramine e pofralinl of codear stored ia masgrore civndy dr e Tapek
Ares, Semorasy CRp of Ceidrel fowe Provlede, Pediaesie, The amtlind dind By seredeniative el will afloisere opusther i
murargrene sisali and sorvee, Dafa caffectiva wa e By porpasive sangplisg. Tie cemi showad e thoe sore 3 irpes ol mergrones
i Dukul Tapak, semety Rhizaphore mncmomae, Avicenule sarien, sod Fibepben aplomiale, Wangreee i Daukwl Tapel fas a

B o cvurde nf of TAEAT faes e eguicaleal fa PALTR dooee 1 ho wiith o Tobed af J68 foeer.

Keywonds binmes= carbon sicok, ol maee changs, preenhiess, 2108l Wima g, FNE Ioee ooos WSk, mim grove saniks

L. Introduetion

The coastal srea hax 3 dralegic meamng bacause 10 12 an
ineriace mrea befween tersesimial end arine  ecesystems
(Woand el ol 2030, and has very rich polential for sateml
resomrces imd  smvironmeninl  servicss (Suenmomn et al.,
2014, In thix shallow =za area, there are several productive
marine soosyslems sich 8% mangmeve: . eduaries, conal reefy
el sedgmac s hixhs (Eashinean, 20 1)

Maongrowe Todesr e Dvand (s flmcs) all istands in Indoiesia
I #1 provinees (el o1 al, J018), Masgmowe Fipeas aee 4
form o prosydem thin plays an bmpomem mile iaotke coasial
Ere i of Indosdsin (Adalik es @l 2005 ) which pre scattered in
sevenil provinces i® waniees archipelagic groups {Miron
HERL The miguencss of the maagnnwe ooosysiem in Indo
nessi s mar i s e Bphe = species diverzity bnthes workl

Miangrove eoosysiems play o bmpanen noke i ghodal -
piion effirts By sdocing OOF  comcentrations  (Kibria,
203 Acoording o [Esan, 20190 the velue of carbon con
Iniikad I8 imongrove seestation is tie poenlial Tor inaitgscacs
13 stonz carbon im the form of bicamass, Calcolation of carban
plock W EEIng rove ey sienh cin B used fuoseg e abiliny
of e Ssngross ceosysem e aheb 2ises il can be oper-
aed globwally (Fusra, 2419)

Some Bifons being made 1o conerol dfosceniasion of car
hom in e smarsphere can be used o edoce the amount of

CiF in ihe mmeephene (Rukisloe, 2007h, cspoaaly i e
Monthen regicn of Java.
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The chemcker af e Woathern oo of Tawi is o imajor arsa
| U e v Doy o Dl el s &l is 1l aiaii aidd of
liand transgoracing rntes on he island of Jave (Handiyard o
El, 2020, High populacon densmy onl isdieiiol sciivigics
can kave an impoo oo increasing 1he use of naiural resnces
mma] e valuiieg of wasss (Fimerdc], 2005, Ray, 2001 AT of
Thoss acliviics have an mgad om ceasial areas which can
affect the envirmomental cuality of cmistal areas. especially
in decreasing e guality of coasal comsysoms (Visbook,
2N

Eoological dumaze s the otilizstion of suagrove lomsls in
coasial preas that is not maneesd properly will reducs the
[umetim of ihe mamgroe forcels which will heve o acgalive
g an e poiznbal amd lundicon of osher ol coovye-
iems a5 kabotsn (Rudiame er ol 202345, Wheseas mangroves
can shveorh amd stowe karpe amosrts of copunic cafbem m -
dirzents end bisenass of plants, frees and leoves which makes
them e irsgeeiad nidial 5T carbon sk §Putce, 200%)

Research on carfbon is maneroves 16 Tapak, Semarong Cay
i imporiant bo pey altention ooall mangmves arvas that ome
capable of ceatboa from the oir Thes: resoliz caa sippoit
custaisable mod sasmirable sorsennlios eoea Manageme
achvilive in their managomemt with plobal imga

2. Material and Method

L1 Resgzrch Lesudion

The nesearch was conducied o March 2 - My 15, 2020
Mlampove Tapd Tegmepe Village . Scmimang City Prvemcs
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of Cenbrul Java, The haat lift net size wsBP this research i
fi Gl Liscutiizn al the sesearch presented i Figase |

Figure 11 Bescarch kocation
2.3 Tools end Material

The s wsad in Shis seacareh are OP5 weed 1o doternins e
coondlings  poing, comere uwsed fo0 second acnvities during
resemeh, stetionery wed o record the resels of the mer
vigw, ransodd mpe s ot boamdary, roll oeeter usd
i messure distances between transeots, oty sope used 1o
difme mamgmee boundanes thal will be adentificd in the
form ol swdlings, siplings s rees, cleth meter used o
megsire B diameier of mongrove mee mmunke. woodsn
stk sl 10 beoa pale for tmsect loesandi plots, man
grave identificstion able ssed o msiss in Mensifying man-
grove gpecies in the Geld, plastic sanple osed o stose lewl,
shermy el frwid samples in mangroves, mangrove worksheets
ured g0 be daly satry el conmpi ded oomake the Tope
pulled perpendicular to the shosvline. FH meter wsed fo
megsire waber pH, thermometer used WO WeOEUre e mper
ture and Fefmetome er usad a0 mersone the walimiy of witers.

21 Hesearch Mothods

The metbod el = 8 ogedesinctive fexd with allomeine
crurinne method in moangrove sands Ged Al survey ;e
lhasd by comclncting divect operstions in (ke fiehl The non
desimctive te= with allnmemic  equatinns netbod s e
maethod doge by measgging ihe felghn or diameter of the s
incl @ing allmeine eqeations o extmpilale the biomzss
The survey i 8 an iwestganon camisd o 1w obimn
facts from ghe sympioms Sl exisl and ook for facinal in
formation. both abous social, economdc, or palitical insiw
foms of 0 groop of regios nohe fonn of pomany and
secoadary dats Frimary daly obiained by dinect observagion
I odduin A, conduct aservhews o dig up Eeiemsdion, in
tlx ceee the iniervizwees ae maegnove stikcholders. Do
rumending hy taking picteres direcily using the camera
pUpgawl wrel emndliie i resiRy associaled wille this e
seasch. While sevomadary daty is obbiined Rmugh cxppomting
dods cheained shicaigh Tisernied. books il ihors i emes
The Pessiety =laton was Belerimied Oy wsing & piiposivg
sumpbing wechnigee. The procedare ln messsring boomiss
wind g colbon Seck was caiisl oai By misans aof 4
nit=tesiruczive st {NDT) where the allomeeinic formula wais
kneawn iz be mesared. The ol biconiss (0 masgrose ees
i= Galculated vemg allometric cpalions by caleulding b
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phevepround Biomase. The cafbon conceslralion in onganic
matter 16 msually around S0 (lsen e al. M), thesefore
the exstimaf@) armcmni of cirbom stored per composent cin be
caleulated by mahiphdng the soml weight of the Sommss by
the. carfem conceferaiion, The ssalvsis inchades vepewation
e, Banlogicnl mcdex, seovisted Pocda, manprove biomaes,
cartin asd tednl cnrbon stk a5 well s owater guality para-
e bers,

LA Dria Anadysic

The analysis used inibis reseanch is on onahsie of apesies
bl relpine densiny, species gnd melaive Tegoendies, imgo-
timce vahe index, diversity imdex, indexs of svenness, die
miranee index, evviranment parnmeser of waiers, calubrion
nf carbon hinoes 2ad measurement of waal carbon @FRk

17 Spesies Density (D6 — [ = nith —» (D0 = Tspecies
deieay: nl = miomber ol mdividunl boeep Gl speciesd A
= bl e of sarplingg) § Ak hogrti. 20000

I Relutive Species Density (D) — BDi = i s RS
—= BI% = Reltive Density: ni = = lotal sember of indi-
vidusk of species-i (ind); En = pocad number of individe
als ok all qptcm..l_hlid.lkh:uul“!lﬂl'l

3 Species Freguengies (Fik = Fi = pil 2P =+ Fi =
Freyuency of the ith bype: pi = Number of sample plods
whene apecies of i, 5 foumd; ZP = The iotal nunsher of
sample plots creasedd Akhrimmii, J02005

4) Bpecies Helalive Freguency (RFiF — BFi = Fif £ =
1815 — BF) = Belative freguesey {7 ); B = Frogeency
of dhe i species (ind); ZF = mial freqozacy of oll specics
(ind} dAkhrianii, 2120

51 Clesury of Spocies (05 = Ci= ZBAA < BA = qd'd,
= 304 A = The il e al the smmpling arca (mid
Akheian, 2020},

A7 Relalive Chesare of Spegies (KCH = RO = O350 5
1% = RCi= closing relstive tppe: Ci= area of species
cuver; EC = ofal arca of closure For all apesics. §Ak-
halani, 2020

71 Spedles Imporiant Yalue Index (%1 =+ IY] = Dmgors
RV RliEs o @ sgecies rarkge foom 9- WHE. This inkgsd-
e value provides an overview of the influence o role
of o oype of maesse in the mangmve oomnady,
[ 24 ATRF T I H]

Hi Diversity Tmides (H) — H* = {ZFi Lo P =+ H =
Sharman-Wiener diveraty index: E vs surmmations Pi s
e propomion of bellvideals Couml e e i speviess
Lit= Mifiiral loszarituin: ¢ 5 Rilip, 1580

9 Index of Evemnes (E) =+ E = HYH'max = E =
Evennes index: W' = Shannon-Wiener diversly index;
Liv = Mpmral logiwahing 5 = Mumber of species. B'moks
= Maxizmmm values I 5. (Odam. |_I

10 Dhomimance Dodes (0 = 0 =5 nl el 0S8N0 ] =5 O
= (ominsnce |Cex — Simpsan; g = numder o mEvihe-
al inthe i" species: M oantal nomber of entities in he da-
el (Simgson. 1549

11 Wiiter Eavirommem Paraoelers
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Takle 1z Standord criterin for agualic snvirce mest parame -
ters {minister ol Enviscnment Decres of [nokonessis, Membor

R 5120y SIS

v | Wit Envennment Pammetes | L psaley Siandiands
| Potowitin] Hydrogen (P81 | THE
] Temnp:ridere (0 | [N
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121 Caleubstion of Carbos Bionss

Talde 2: Akmetnic midels of above-proed blcores of sy
_orul mangruve specics (Resam ol al L 2015k

Ak | Speiestype | Modelolallomonk | Somoe |
i icanni albe | B 0401001140 ™ | {Tue er ol 3004} |
1 | dniennn i | B S OEAR '-“'"“;‘;.E. |

BT 3 . 1
i mﬂm W pepatn™ | Amire Toody |
g | BbiEhomm | e e | { DhEmawm,
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" | drophytiaces | FEUEUTE [ apow |

Broguiora gy pos’ | (Kaulfmam & |
| T meehith H LS T Dipimainn, 20E2)

| P Briygu r s oy liradei- B = (L35 tyet e ¥ v varen o al.,|

i P Sl HKIN)

| 4 - - Tan  Eanmiarea & al |

B ETT o

{ 10 “”“T: BN | p g gm32e Y | (Tl Z00H)

| ]

|1 fLummiacr bacees| B =025 5poEr a'"";":]";‘“ T

Lunrmiiers mae- - eaetan WO o al,
i e i =0230 *piin A0 |

Infoaearion: )

B = Bigsmmss | D = [ramcier M brein! hight fome o =

wind densiny {gricme)

11 Mensurcnent of Totul Corben Stock

Thiz carbon concemtraliom in organic maner is wsoelly around
SO (Madhes, 2017, therelooe e e=fimatod a'r:l'unl of cim-
b sored por comvgemest con be caloulaed by makiphying
tha gl wwight of 1he hioomss by the carbon comoontragion
with the follewieg formalo (Hetlaad, 20167 Corbon sock =
Biomass per umit pren = 050

Baced o the calowlarinn of cerban sock, the omouas of OOF

shenmption by mangroves will ke ohtamed vzing the formula:
0 ghserptben = (Mr C0O% 7 (A ©) % Congent C == Slr
00 = Maolvoulor weight of ihe compoumil (44} ol Ar O =
Retalive moleoular wight of wiom C (126

A Result and Discussion
54 ldentification of Mangrove Species

The rescanch wihich wis comdaesied al 15e Mangroves of Do-
kuh Tapak. Tugureps Yillgge, Semamng City, found 3 species
of mangrove irees. The mangmee species conssl of Rhizn
phuora Tm'uumu. Aiveiinin manye, and Rhizophors apacule-
i, At is line with previcas reseasch conducied bEJdarui ot
&l I017h, The distribolion af nungrove speeic van be setn
in Tabie 3
Table 3 Dsinbution of mongroves site

Hh!'ﬂ-ﬂl Tupes |
Swtion | Rhicophom | Asicesmin | Reisopleors |
ATRIC RO AL ITiAr A e 1]
1 100 shomals | 4 sianis | ¥ sleuby
2 10 siamals | 47 siandh -
= Taands | Wik -
Tidad | 260 aleals | 1330 afarads | 21 slelbs

52 ldentification of Mangrove Arens

The arca of mengreves in e coastal unea of Semorang Cay
i5 #5447 ha emd the lazpesd arsa & in e Tegu District which
hees an area of 524 ha of mangrose, This shatien wds fo
shiow & decrease in the srea of masproves ond this is due m
the dhange in lerd vse for industry sl dhe presence of coast-
al vhrasiom dwe s sea level mise (Muproho gtal | 20200, Man-
growe in Tapak villepe neelf hos on oren of mangrove veges.
lim in F90 was 00,37 ha, thes in 2003 3w P12 ha, and
in 2005 i was 1927 ba (Perdoma o al., X161 This -
grave is kocated an the motbem coast of 1ke seo mmd closs
the industrial arva ol the city of Semiming

33 ldentification of Manprove Vepetalion

Uhe resulie of cheemntiogs of mangrove vepetaiom o szarinn
| im the mamproves of Dukoh Topak, Tegomgjo Villapge, Se-
marang ity s  identificstion book [Moor, 208, The
mangroe vegeation. smilyeed by ceicularing e densiny
[y, refative deasity LD relitiove fregeency (PR closme
refatree ({00} and imponised vibee mde (VD (lammil &2 al
A7) cam be sdvoom ol figore 2 imd 3

& Rhipophos megronai s m AvrEsnis marn mfhippho s spielais
B Al Speses dend by e e MrscLare] B Peleties denaicy (%) W e et e ity (Tresherlaes
w Aim Relaties demdty 3] o B Spariry derm Ry fohon hectain| w la lelare e dend ity |kj
ETars vianes B Tot specirsdmnsng W Totn ekt ohred Ty
5 g
@ iy % =
2 g -
B = -3 .
Al o -
0.0 4 sl 2. ElZ =
S FREECT] EREE- T PR T |
gz _'I; 'I ;_.I -\.!__ I = n i 5 :\:__\__ L
B._Na [ | [ i = ] ] - mlm
TTATION ] ST&FTS|GN § STASION

Figure X Species relative el dorsity
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Hased o the Ogure ghave, staticm | ond 2 has crieria foo
mediumn mangrose density with a salee of 1HIL and 1913
trees J b respectively, bt cation 5 hos criters fos low man-
grove deasily with o valie of 52% reesfhy, There are thrze

 SPF Shabian § AR Staton 1
B SAFShton 4 WESH Station 4
g8 .. B8
o R
- i
g -
= =
E :’\. = = E ?
rl =i
I " ool | |||
BHITOPHORA AVICENNIA MARINA

MUCHOMNATA

spacies of mamgrose planks a3l slabion | coxicling of Rhizn-
phore mecronms, Rhizophore opiculatn and Avicenmis man-
i, s species ol sabion 2 and 3 comsiting of Rhdmophora
MMLC e dan Avicennin mai n.

mShF Stetion 3 BSRE Stabion 2
@ Tobs SFF H ol SRL
g8
B
HHITOPHONRA

ARCULATS

Figmne Az Species Relative Frequency and € hweere

The hiighest relaive Traquercy valse and relsive close [l
staliom | was 55 5&% and S0 for she gpecies B hicophor
Mot indicaing fae Bhizophor oneriain bl e
mavet distrihution ineach plod. Sation 2 has a smaller relaive
frequency value that 1 42 %6%, wiich means Lhat this spe
Cit 07 masgnoves Bae les cisiribagion o cacly arca. Hiowey-
er. Rhizophon mucnseals hed o reladvely higher cover than
Avicennia maring Wil a ralio al G 0%, S il can b
Aniicludal el Rhidopliay anicaciiala bds i e dnpoitg
rale thian Avicennia manisa in the ssea becasse i his chasc
feristics mil morphclogy il sappois 8w coipete willi
nther speciss and il cam be aated that the condition of the
waters in Uae area is gowd fix mangrose growth, A1 sarion 3,
Aviennia marma has a mlifive Troopcas vy value of 857178
wrl a relaive coves of 707 This shivws thad e Avicen
ni psaring has the most distribation amd 55 cvenly distribuigd
in each comgartment. Avicemniz maring bas 2 relsive fie
quency valos of 82.71% end & relative cover of 97004, This
imfcules Bl Avieminin magiea ks the most distibation aml
this species @ ovealy distzibmed in each plot.

4 Diversity, Evenmes am] Dominapce Index Yegetatbon

The caleulagion of e diverssy, cvenms aml dominme in-
dex @ cumed out e delermine the level of manggove biodi
versity, the evesneis level of 4 mongrive specics and the
magniticke of the mangrove species G dominsos aa o
The resuks of the calculatios of ke dversity, evennes and
tormmance indes can be seon in (Tabic 4]

Tahle 4 Dovercity, evennes ond deminance index ol rescarch

__watinny at Duky Tapak Mangrove
Siaesoa

Irdien

1 [ E]
Evimnes |miles & | 04 4
| Dieeminan: ¢ beades [ )

Basel on able 4 abwee, the diversity index vabse (H ' ds
ublamed resging Trom 8.3 80 0.9 Acconding & Aeasting's

crisegia (2R, this volue & inchiaded n the o gomegory
(H'=20h. Thiz <hows that the mangrove eensystern ha Jess
prccluegiviny, fess stahe waner comdirgms amd hegh eealingical
presame. There ase sevemal possible factors cousing damage
1 the mangrove ecasysiene, namely pallation, cmversion of
mangrave Fonssis thid dior md pay sileiiion e ssvionmenlil
facinrs amd wop skr cresliticn. This is meinforced by the
statement of {Tees el ol 20000 wiich stares det e dani-
BEE 15 e imaigionG coe Y EIGTE is Calesnd Y he Conveisim
of functinns fur fshpoads and hossing aneas. overeaplobe:
Vs i waer gollugion which wripgsrs depopbacion al Babi-
1t e hiediversiny imikis ane.

Famtberme, the ¢vemnes andes valse ot cech rmescarch -
tiow ranged from 44 in @ In sccordance with Agustini's
crigezin (200AY, (s viles & includes] in dhe low calcgory 4
statiom 3 sod classified as high ot simions | and 2). This
showe that the species foind o1 stations | and 2 renad 1o have
cuemcs, it s hl Lhere is ned particuliar spocics domi-
netes o stmdion. 10 the evennes iedex volue i smaoll, tken the

BB = cvennes im il commsamity s lees, it is means that he

mudbr of indivaduals of cach apmics i= wl b mime, o
there B & iendercy o be doveinared by cenein species. Cone
werss v, fhe presder the ovenmes imdes, valoe indicales dhid in
the community there is no panticolar doming species.,

The damizance inckes valwe it eish moscarch shilism ranged
from 05 o 0% The highest dominanoe mdex valse was
femmd ab ssgion 3 09 and the fowes) a8 sloliom 10005,
Basod on Agnstmi's eriteria {20 6 ssation 3 khas o high do-
mizanee viloe which is indicaed by the peesence of o domi-
namd sptivs, mamehy Aviconmia maring which has mone than
helf ol the wag] individunls at senon 3. Meanwhils, mooe-
tiow 1 the dominenco valwo i how, thore aro mol mangmoneg
species that domemase (he community. This mesns that the
apecies i e mongrove communiny sead bo b evenmes und
the eeodogival comBtions are shill sable, And for=htion 2 the
dnmumanee velue = mederate as indicsted by ihe presence of
b domineng specics, namely Aviceanio manss whick has

Virbume 1 Tszae 7, July 2021

Papan 1D SAZIGIOONCAZT

www djse et
Liveteal Uk Creative Conmmons Asribuion €O 5B
DO 10,20 SF2 161 00802 T




lnternational Journal of Science and Recearch (ISR )
IS5 25 1% Ty
ROLF (2020 7403

mew than hall of ghe ikl indrvideals 30 the station
A5 klentifsction of Rida Types

The bicds fonnd ar the sampling siaton see aves specics
siach o Lrge e prets (Eaeetia albak, Presjpk jiua (Prinia fami
laried. mmcl s edoves (Cieopelin snata). This Biniu was seen
perssing throigh the wir several times vhen masgnoee same
ples were taken, Them also Toond bypes of Teh sock 2 geln
ok Bk (Fericdbalamas spoj, Milkfizh (Chanos chasosh and
shomgp {Laopenacus wannamei). Gelodok fidy (Perioghala
Miks b0 ase oflen feamd oo rivertanks s rangsoses. These
fishe hgve Tosl gl agie mnvements i moving places, k-
ing il cifficu® for researchers i oich these fish, Milkfish
iChanns channs) and shrimg (Limgenness. sinnimeld o
fomnd in mmgoe areax focied m maditional ponds. AL the
mangrove ncasion Tigak milkiish pnd shitmp sre comisonly

cultivated By the lecal comiiming. Al e spimpliog sarion,

repiles. muolluscs e bivalves were ol found, such oy
sildiked THypsiscopes mhilnninsisds) . indigioee crabs (5eylla
Spph, Smdls (Achmting fulica), sea sails ¢Gibbely divarica
Ly, tree sails (Ampkidrormus) .

S8 Wier Envirunment Farumelers

The following is e waler gquedily af (b Tapok maagneg
sumpling station, Tugureo Village. Semarang Cliy, obiained
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