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2.1 IR RRH
AWFFRICET D~ 70— T RO GBI, A
YRR TR by U TTTINA S B OALHRIZH D
(Fig. 1), HX W« by TZINTIL, K9 330 /5 ha A3HZEES
BRI /P B S AL, SHITH 100 J7 ha 234K &
1000 mm  Aid§ O FE 1T FLMR U 7o s S 72 1 3 e iz
WS ID, AV NEIX, AV RRTT DINAZ B B
WZBL, VR T LETES, 12 Ab 3 ADXWE,
6 AD 10 APEFETHHI-0, BAKREITEZIES
<7<, R IZARER g 7 VR WO CIEAE ) 1000 mm 4
TEY, FEAR RS K D% Waingapu TOREK &IE, £
800 mm TH D,

Padadita {Pd)i_-!_-'_-l_n
“Wattinbaka (WT)

KR TH R LU~ e — TR R XX,
Padadita (LA T, Pd &RCHE) HiX & Watumbaka (LT,
WT itk #X 1285 (Fig. 1), Pd #1X Cl, K%
34E(Pd3), 4 4F (Pd4) TORAET ML, ML 545
(Pd 5), 6 4 (Pd 6), 10 4F(Pd 10) TOEF HEK, =56
(2, WTHIX T, fEAE 204 (WT 20), 2145 (WT 21)
TOAE RAFHilge 2023 FICHBEMERLZ 3 >
DFRBERIX (WT1-1, WT1-2, WT1-3) &5 I FEh L 72
(Table 1), 723, T X TOXEHBEXIZB T,
Rizhophora R OBIFEPHEMARITEY, HELERIX T
I% Rizhophora stylosa 7SEMK - FREARS IV TUVND,

Fig. 1 /YRR TREALNBICEBITH~ 07 a—7 fEpGER X (Padadita (Pd), Watumbaka (WT))



Table 1 <> 27 00— 7 fi#GABR X (Padadita (Pd), Watumbaka (WT)) (2351 F DA
i & REBREE  HEHRE  EEFH Dbl #HE (] E£FKR
Pd3 2020 3 3.0 x
Pd4 2019 4 3.0 x
Padadita (Pd) Pd5 2018 5 3.0 @)
Pd6 2017 6 3.0 O
Pd 10 2013 10 3.0 O
WT1-1 2023 0.67 2.0 O
WT1-2 2023 0.67 2.0 O
Watumbaka (WT) WT 1-3 2023 0.5 2.0 (@)
WT 20 2003 20 2.0 ©
WT 21 2003 21 2.0 ©@
2.2 AERUVUMRAE 3. MR
2. 2.1 FEFE 3.1 I/ O0—JHMREET - REFHIETOEERYS
K~ ra— TR X WT, A A K TIEF D LEHER

OB E Rl D72 O B TV TR FE LT,
FT, AR COEBRNARE T D720, HAL
ﬁﬁ%f:@@@ﬁﬁi&ﬁt%ﬁiw ZBITDLEEM
B RBOR OB &, & E A (DBH) 2 #l & L7z
(n=20), &HIZ, i%%*f/7 Vo BT, KRB
KICTCERM e~ 7 a—T7 R AR L TODRIARZ 3
WL, B6H) 50 cm O TOEFH 3~5 HSIZTIT
o7z (n=3~5), 7z, TERITIE, BEREHEHL
ThHEERS M, HRE2) D 1 m £TOS 10 om I
BREATV, Dy & ORAFARIRAF LT,
2.2. 2 WAk
FHEARARBR X I TRz o EE, 1KY
B, MR, SR (R) ZRIE %, HEEEE (105
(E &) Z#/ERLL, pH(H,0), pH(KCI), EC % pH-EC
E MR (F-55, Horiba) T, Na A4 8 BT E W 5645 )¢
¢ 3+ (AA-7000, Shimadzu) TEHREHBIE L, &
HIZ, BRI O LAY (SOM) & % 58 B8 &
(4 hr, 550°C) ICCHIER., THERFREICHEAELL 1D,
F7z, BUHFHA (2 CHIE L2 BR X 2 L o0 BEAVE 17 A% Y
T2ODEFTARELET AN — D2 XD 356 (Cacs)
R EANA A~ A O F T & (Cpe) 205, /SAF
AT ORFITH EBEXZEHL, SHIZ %irua&tizw
R FHT R B (Coont) A AT LT A2 A RE SR IR R AT R &
(Cr) ELTHHL,

~ 7 a—7 RN ER X L L C, Padadita (Pd) #1[X 7
B X ARG E U CTRFTLT, filihh: 3 45 (Pd 3), 4 4
(Pd4) TORAFHUEE, FEME 5 4E(Pd5), 6 4 (Pd6),
10 4 (Pd 10) COAEFHIRAREL T, HHREE T
f%‘/’“é(ow m) |2 THRE 10 em EHZHIER, FARGER X

R U7, BRRICIE, BB, HEoksy, 1
pH, EC, NajiRJZ, SOM ZHIE L7z, LATIZT, TiEnzi
B, K (), pH, EC IZOWTORAETR, AFH
BT DHEMEOE RS A TR T 5,

T HE R R B DR EE B DR AL TIE, RAEF HUR
LB (P 5, Pd 6) IZFAE 22T ALOILTT, Pd 10 His
DEEN IR o7, THEREREE XL ORSIZIB W
Th, 0.73~1.2 [g/em’|FEEE T -7z (Fig. 2).,

EKEDOTRENRAESLTIX, REBHAIVER
HR D F D3 MEAHY, AAEE A 25.7~43.0[%],
B TIE 29.0~574[%]|DFiPHA L ~T-, 720> Th,
Pd 6 HiS A ED EMEA I, 50.1~57.4[%]& R~ LT,
AR, FEARHLONLE SN I T 12D TH K
DSEEINT BE A RS, Fi2, 2EICEREICETS
KRBT RIS N2 o7, Z LT, GARIZBW
Th, REBIOREZALTIX, RAE RS L A E HS
DI TEMEE TS T2, RAEH MR TIX 20.4~29.2[%],

B HATIE 24.8~34.8[%] THY, G /KL, Pd6 i
RTCHRbLEWVEEZRL, 32.2~354[%]% R LT, A
DNTh, EKEAEER, NIEICET I ONTEFED L



FDERRES AL, BRIITIRE 2B HRIE 2 i AR
Y ARV Ny

WIZ, EC DIRERORFELALTIE, RAEFHLELY
HAEFH AN TEVEZ I -7, RAEFTHRTIX
2.6~4.6 [dS/m], ZEE AL TIL 3.4~7.7 [dS/m] D FH
ZHY, Pd 6 Thb @A (7.1~7.7 [dS/m]) Z/RLT=,
ZLC, BERMNICERECBIT D KB ZLITMREN
7272 (Fig. 3) .

E5IZ, pH (KCHDEFEBIORAELLTIE, RAEEH
RIVBAFHE TEMEE B 72, RAEB ST 8.0
~8.4[-], EBEH S TIE 7.7~8.1 [[|DEFHDEAELD,
Pd 6 ([ THRBIRVME (7.7-7.8 [[]) /R LT=, LT, &1k
BZTRFE DN AL NORAR T 92 [ 235 H A7z
(Fig. 4) , pHH20)D Fb [AlEE, REEBIORAEZEL T,
RAEFHSE IV AFTHAICBO TRV MEZ R -T2, K
ABEHRTIE 8.1-84[-], EBFEM AR TIX 7.9-84[-] T,
Pd 6 #15 CReB IRV EPH T (7.9-8.4 [-]) 2 Hio T,
A% [EERC, TREE OH NI EY T O T A HERR
iz, LT, pH(KCD) OfEA pH(H0) DELD S 44
ARV MEZ TS 72 Z e DIBTERIZR IR E R G T D 2L 7R
iz,

PL XY, fEbRk G2t X (Pd) H#5 COARAF HA
(Pd 3, 4) LAEBEHME (P 5, 6, 7) LT 5L, RAEFH
0 pH AEK, ECHEIMEWGER LTz, ZOZEND,
RAEBHEORKE ER P E BIREOHESY) Tldis
WZ EDSHERR ST, Rhizophora stylosa DA RO Sy
T EEFE PR IR 6.53~22.1 [dS/m], pH 13K 5.11~7.87 [-]
THDHEVHHAE D, R, pH &) LS IC
BT, REKEHULCOEBILRRETHHEE 2 DD,
512, AFBREIZOWTIX, Rhizophora FEITHIRIZ
F5<, MEITTIE 10[%ILAELF Liedr ol 0 H il 5
BV, PR A RE T TR O @B\ 2352 )10/ T
WO D DY BRI 2 A L 7 N BB RS T
LT O SERICHE T 5ESNTERY 19, Kx &tk
KThiff oo~y 7a—T7 EFRENB N
EMbY, HEEEE (pH, EC fth) LI DAGIR 1 TH
DI IRICEDEENRKENEE 2 BN,
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3. 2 T 0—TJHEE BT R U REM I
BT 5 LER R VR RETE T
3.2. 1 o5 0—JW4ERIFHIKICE 15 T4
BR
~rra—THRGEOLEF BIF B ELT,
Watumbaka (WT) HUX DAL 20 4R, 21 405 X
(WT 20, WT 21) Z& G L L CA BRI E B E 2
LT, 728, WT 20 & WT 21 CTIHEA % Of%E 5K
2RI L CWAZEE, RFEEFAFML72 WT 21
1%, WT 20 J0bAEE D BAF72/0 LN RN AL & 5 2 He
KRB L, MAEES, TNZE I 6700 A /ha
(WT 20), 7300 A/ha(WT 21) TH -7,

BN, EF BARBRX (WT 20, WT 21) 12855
THERHEORE RA LR T D, £T, HHEEEREERE I
WT 20 ®J; WT 21 KOHIRWEEZT>72, WT 20,
WT 21 EHITEEE 90~100 cm (2 TINS5 [F4E OfEHE
23535172 (Fig. 5) ., &KL TIE, X TOB®SICE
WT WT 21 @528, WT 20 XDb EVEE Y, WT 21
DT, BREMHES 50 cm (UL ETIEIEHF ITE W
fl%RL, TRE 40 cm LA FIT722512 24 T A1 )
MEBNT (Fig. 5) . A E THE KHLEFRERZ2EH 7 23
B k7=, L C, EC TIX WT 21 O 50, JAE D
SIZTWT 20 Kb mEVMEA R -7z, WT 21 TidsRED
RET, 7~8 [dS/m] DA Hi>7- (Fig. 6) . IXIZ, pH
(ZBWTIE, pHH20)TiE, WT 20, WT 21 O] 5 Tl
7.4~8.7 [-[|DHFPH T 72, WT 21 O J5 1ZTEREHD
REREITELS, 7.5 J0HL0mWMHE AT, WT 20
VLT R TOERS TCRIBIEVMEEZ -7, LT,
pH(KCD)TIZL, 7.3~8.2 [-|D#iPHTHY, pH(H,0)E A
Bk, WT 21 @528 WT 20 SV T R COERSTRIFIC
RVMEZ Y, 9 7.4 i TIRERTORSTETH
~7=(Fig. 7) . pH(KCH)D 573, pHH0)EWH 2 RAYIC
RVMEZ B> 722 EMBIBTER RS RS, 202
LiE, v a—T7 O EICEID FEOmMELE R LT
W5, BT, £F BAFEAR IR D Na A A R Tl
AT B I (WT 21) 5558 WT 20 Kb
VMEZ D Z EN MR ENT,
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3.2. 2 U/ O0—TJHREMRIKICE TE2EBTRY
TIEBHMER

WT HiX ~DE % D~ 7 a—7 F A O /T REM:
ERRFTT 572012, ERRORATO RIF724EFRBRIX
(WT 20, WT 21) 33812, HrMEARER X% 3 7 FTak
L, AEAREUER X NI C B L 7o R (WT 1-1,
1-2, 1-3) IZB W THIEMYI O AL FIRBLE IR A
a7,

F37, FTHAE AR 351 B BN 0 e e g
TIE, WT 1-1 LIS, RIEENOEBETETHEICEN
FERERBIIMERENI2D > T2H, WT 1-1 TIIENL
KEL, ik k0 & h 7= (Fig. 8), £LC, /KT
1%, WT 1-1 EBIRVMEZRL, WT 1-2 [ZTREVVED
MeRE T, B /K EEIE 27.8~97.0[ %] & < 434 L Tu
HIENHERRII, REHIVBIREMOIZI A T E
ERMERINT, TLT, KELRFEOMHE M T,
WT 1-1 B bIRVMEZ B, WT 1-2 [ZB W CREIVVEDS
MRS NI, B KRIL 21.7~48.6[%]|DHiPH THY, #
JE B LB IR DIEI A T v ME D R S AT,

&IZ, EC Ti, WT 1-3 T 3.9~8.7 [dS/m]|D#ilH (2
AL, WT 1-3 TRTOERIICTEVEZRL, HEE
80 em LUETIX @ VMEAZ I D K572 m Tho7z
(Fig. 9) ,

WIS, FFRAEARHIR O pH(H20)TlE, 8.0~8.5 [-]D
FPHIAE 2B, 1ZIF R TOEST WT 12 BNEVEE
Bio72, pH(KC)TIE, 7.8~8.0 [-]D#iPHIZ A HLY,
F5 TG AR B A BEH 0038 ERBR X 00 7 28 JE 2> 30 em
I CTREVMEZ IS L5727 CTdh- 72 (Fig. 10), 2L
T, Na AAUPREETY, & THEARBH 2 RE ] DGR
XD M@ Ml Z B 72,
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3.2. 3 v/ O0—JHEMBICEITAERER
RRITBHER

~ 7 a—7 AR BAEAIC B T DA RE R DIRIE K
PZENBDIREALKR R ELTOFMEDO7=D121%, b
DAERERITIIT D IR F I8 B ORI X E B iR &7
Do HRER IR FIT R BT, Mo B M S A A~ A,
EO, LR ORBITEEOGFCTRTIEEL, Th
HOfE%, Pd RERX, WT RERX O (2 Tz H H
LTz,

7, Pd RBRX TO LHEA Y (SOM) &, RED
AEIZOWTH R AR T, RAEFHBRIX (P 3, Pd 4)
28175 SOM &I A4 FHERIX (PS5, 6, 10) XV
RWMEAEL -7, Pd 6 13Z3RE L OAHTHY, DR
X &1E 40 em LR ORI T5 [0 TOEAE O LLlg A3 Hi k7
VWS, SOM fE S 8~12[%] (Jk 56 & (FJ 4~6[%]) L\
ExE oz, VA—E MBS ~OUFEENRZL, HIT
~ORFBREEDIRNZENFIK O —DTERWDEE
Z T3,

WIZ, WT RBRIX COAEF BAFREBRX (WT 20, 21)
TO SOM &EIZDWTRT, REND 50 cm £TIEK
MEIZ WT 21 OFREWEZR LT, REDD 20 cm F
TTIE, WT 20 Tl 6[%|FEE THDHH, WT 21 Tl
19[%IFEE LK 3 (FDOEH ROE VAR T, $iz,
80 cm LA CIXIZIERIFRE OfE AR~ LTz,

ZUC, FrH AR X (WT 1-1, 1-2, 1-3) T,
WT 1-1 THRHIEVWVEZEY, K8 TiX 5[%] 2L T &ftio
ARBR X LB L CIRVWME T o7, ZHUTHEAE 3 D 72
&k, MW IZEDE B O N W ENFIK TH
HEEZBND, T OMO R TIE, FEAE DL E B
DEUNTHD DD BT 10[%] T O Z B @ METH
HZEDVRERTE T, AT A B AF e ikt 5 2
ED, INFEF TV ua—T7 ERRREMEL TE
RICTIFHE SN TELLZELRL TS,

FEWT, v~ 7ma—7BARPIZEBITHREITE &I
DWTEH 2475, F M ARERER X IC 81T 2@ ARHRAE D
fERTHLEE AR, e, W& E 2 (DBH) Ol &
EDNG, H 3 O T A A A~ A EEL CEHRLT,
ZLC, Ebo LEAEEY ENOFE L LR R E
I Eb O AR R FEITRE & T, Pd HBRXT
I, RS I PED BN A 3R 9~ D LD H kT2,

FEAK 3 4ER% 84 O Pd 3 TOHK) 143 [Mg-C/ha])>5 Pd 10
T 231 [Mg-C/haliZ¥gmiiz, =L <, L& RBRif7
HBXTHD WT 20, WT 21 Ti, Thth, K
686 [Mg-C/ha], #J 860 [Mg-C/ha]t4EH BA4F=) T DO
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Summary

The conservation and restoration of vegetated blue carbon (BC) habitats (e.g., mangroves, salt marshes, and
seagrasses) is emerging as Nature-based Solutions (NbS) supporting biodiversity, climate change mitigation and
adaptation, and additional ecosystem functions that support the well-being of humans and the planet. Therefore,
the research effort to understand carbon stocks and fluxes within BC habitats has increased exponentially over the
last decade. Mangrove forests are among the most productive blue carbon ecosystems, offering a range of
ecosystem services including fisheries production, coastal protection, flood damage mitigation, and notably, carbon
sequestration. Mangrove sediments hold approximately 70% of the whole ecosystem's carbon storage, varying in
magnitude geographically, which is primarily determined by coastal environmental settings. Indonesia has the
largest mangrove forest area in the world, estimated at around 3.36 million hectares, which represents 20-25% of the
global mangrove area, and has extensively reforested mangroves to stabilize coastal ecosystems and mitigate climate
change.

In this research, ecosystem carbon stocks were evaluated at the mangrove afforestation test area in Sumba Island
in East Nusa Tenggara which is the southern province of Indonesia. This mangrove research site consists of two
areas, the Padadita (Pd) district and Watumbaka (WT) district in the northeastern area of the island. Vegetation
and soil physicochemical properties (pH, EC, water content, and dry density) in mangrove afforestation sites of no-
growth and good-growth areas were examined in Pd district, and their results were compared to good vegetation
area in 21 years after afforestation and new afforestation area in WT district.

As a result, ecosystem carbon stocks at the 21-year site were 860 MgC-ha™! in the WT district, which was
higher than the global mean value. In addition, the afforestation test around the reforestation site indicated good
results in the initial growth and soil carbon stocks. Moreover, high correlation relationships between soil carbon
stock and properties such as electrical conductivity and water content were confirmed. Therefore, the recovery of

carbon stocks through mangrove afforestation can contribute to blue carbon ecosystem restoration as NbS.



