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Environmental DNA metabarcoding (eDNA) as a tool for biodiversity monitoring
and resource management in Nakama River, Iriomote Island, Okinawa, Japan.
(OMarizka G. Juliano (University of the Ryukyus / Universiteit Gent) - Bernadeth Grace S. Pananganan

(University of the Ryukyus / Kagoshima University) * Saki Sugawara (University of the Ryukyus /

Kagoshima University), * Yukinobu Isowa (University of the Ryukyus) * Tadashi Kajita (University of the

Ryukyus / Kagoshima University)

Effective conservation relies not only on the community with strong sense of management, and timely
baseline data are essential. Environmental DNA (eDNA) has been increasingly used as a biodiversity
assessment tool that can provide fast, accurate and cost-effective data. Iriomote Island has been listed as a
UNESCO World Heritage Site due to its unique biodiversity, and 90% of the island is protected as a National
Park. Mangrove rivers are essential landscape shaping the unique nature of Iriomote Island, but no regular
fish census and monitoring have been conducted. We used eDNA metabarcoding by MiFish Primers to
identify fish biodiversity in Nakama River that fosters the largest mangrove area in Iriomote Island and highly
managed by local community. Water samples were collected in December 2023 and April 2024, and a total
of 240 fish OTUs in which 149 fish species, 115 genera and 54 family were annotated, including endangered
species (Anguilla japonica, Rhyacichthys aspro, Toxotes jaculatrix, Mesopristes argenteus, etc), and
exotic/invasive species (Oreochromis sp.) were detected. Both samplings showed similar trends wherein the
peak number of species detected were at mid-river sites (mix mangroves and Brugiera gymnorhiza
dominated), followed by marine (river mouth and port), and fresh water (river head) recorded the fewest. The
study is successful in providing relevant and useful baseline data on fish biodiversity, particularly reinforcing
the need to protect and conserve the mangrove ecosystem in Nakama River due to its high biovidersity. It

also showed that eDNA metabarcoding can be used for future monitoring activities.
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Integrating UAV remote sensing and vegetation indices for species-specific
biomass estimation of Kandelia and Bruguiera mangrove species in Tojoutsumi
Sea, Japan.

(OJanepher Ogam Odhiambo (Tokyo University of Agriculture), Sawahiko Shimada (Tokyo University of
Agriculture), Ayako Sekiyama (Tokyo University of Agriculture), Hirayama Hidetake (Tokyo University of
Agriculture), John Bosco Mukundi Njoroge (Jomo Kenyatta University of Agriculture and Technology)

Mangroves are vital to coastal ecosystems, providing biodiversity support, coastal protection, and significant
carbon sequestration. Despite their important role they still emerge to be among the most threatened
ecosystems in the world (Rizal, 2018). Most of the monitoring studies have heavily relied on the use of
satellite images but they usually have a limitation of environmental condition interferences such as cloud
cover (Ruwaimana et al., 2018). This study aims to evaluate the above-ground biomass (AGB) and vegetation
health of two mangrove species, Kandelia and Bruguiera, in the Tojoutsumi Sea, Amami Island, Japan, using
UAV-based remote sensing. High-resolution imagery collected by UAV was processed with OpenDroneMap
and analyzed in ArcGIS Pro, enabling the extraction of vegetation indices, that is NDVI and red-edge indices,
for each species. Field measurements, including diameter at breast height (DBH) and tree height, were used
to calculate AGB, supporting a comprehensive analysis of each species' structural and spectral characteristics.
By investigating the relationship between spectral indices and AGB, this study aims to enhance the
understanding of species-specific vegetation patterns in mangrove ecosystems. The anticipated outcomes will
provide insights into the effectiveness of UAV-derived indices for biomass estimation and mangrove species
differentiation. This research has the potential to contribute to more accurate carbon stock assessments and

support conservation efforts for mangrove ecosystems in coastal regions.
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HiZ b, IR CTEAEDERSMHERTE 2\, ZO—J7 THIEEE O & WIGITCIEEE - HARD AR ILIA <
MR T & 7o, HEREW D —FB CILBEE (LRI D MERE < & 72, PEEBA v FiEDE— Y v ¥ ZAEIIZHIW
FEDINE RN B B, IR ERZ 7w — SV BRI T B D UMY T H > THIZIZF L X
ICERT 2 L& 2 b, & b A I IEEMICH 5, lifR» 6 R2R0, wv 7'm— 7%k
D R~ D YLK LRI 72 23 ﬁ@«@#ki%;f%ho%@~%@ﬁ T. SLAM I X 3 HbfE%
Rl = v 7o — 7RR, HICHElICBEE T 2 Pongamia Pk OBIRZEIEE L 72, BRIk &
DI T WNRETH o7, TOFT, RV ITHTOBRKDOLILREE THoTz, ~—H~v7u—7
RCIIHE S 23 LR WIBIT COREAEREE TH o 72,

SUHIC IRl Y, WBEHOAMAR EFEIZ, v~ v e —T iy b ZOEREREEKRE LT
WERWLIERTH 2, ZNDHNICAFIETE 2013 & v b OfFIAEE, 3 7ab bl & E
L TH 5 5 o WAL RO E~DOIEH & L CHETEL 3 5, — 77 CREMIl BEEaE 2k i~
DR ERBE DR ALK & L CHEEL T 2 0 Cidh v, @HEO VRS T — 2 2BUS L. WY
DEAGEE Z BT 5 2 b W FAVIHOREZILES 2 2 LItk 2 D TlEZARV A,
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HEEFER 2 HH)

BEERLEPEEZRAVRAEAERICSITSY I O—THOIMEEDEE
Om@as (FElK - %48) - A & (MR - DAHESEE LK - B

HOBRIRBRAC IS S M B A IIfEEICETT Loob 5, MlbES Tk, T E T 2.71lmm/year

(1966 £ 1 H~2021 4 12 A)., #EKE T 2.66mm/year (1981 4£ 1 H~2021 4£ 12 H)., 8
A EHFE QMRS T 1.69mm/year (1976 4 1 H~2022 4 12 H). fAIEET 2.59mm/year
(1987 £ 1 H~2022 # 12 H) owm LA IEHIZ T3 (Permanent Service for Mean Sea
Level [PSMSL]: https://www.psmsl.org/{§# D 7 — % % FHl WHRE ), i LA R~ v 7o
— TR~ BIETHEOHNIT 13, I LAEE &~ v 2 — 73 NS 51 2 HERE L o M BE (%
TRE 2, AL TIZ, MEESOET R, BEKE, WAL, 55, 3LO0LHEEDO~Y Y7
o — 7R ERNRIC, ZEhEE L ARER VT 1970 ERUBEO AT 2L icTE L
zHIE 35,

1970 R~ v 7'u — THRO 53R I3 AL VAL S - BB X 0 ZErR B B Z D 1% D 53 A i B
1% Google Earth Z VTR S 2., 2h b DMz QGIS ET¥4 ) 7 7L v AL THD AR,
~vrua—7EERY) AL L K, v e - THoB LA RERN, ERENICHERRETT 5,
1980~1990 4EfRICBE L <, #BRFEi CA NV Vb I N2 EFEERNAI LT Wiz E R
B LT B % i3 2 2 LI T& R \wad, HEICHC CHUBIICHERT 5,

T 7 B AL o) T ¢i3 1977 42> 5 1995 FE D Ic = v 7' v — TR O MR 13 2 %
TEHANCHIER U, SERFEEE D BN L 7228, Z N LARRIZEZBIEPIC S 5 & & 238 & 51T 7 o 72, RIS,
2015~2021 FFOHKBIFIAE C, VAREEOKT MR TE 2, BIEKEOEHII DT T,
1977 FPRE~ v 7w — 7R ORI X ATEMEIIC 5 2 & D D, 2013 FLAREREE 75 Al 13 A
bNTa, HHEARE OBEERIINFILACY 1977 LR & 2o 7R~ DL K 25580 & 41 5 73,
2009 fELARE I BHE RILKIERD b vk, BB BR~ Y 7w —7hiE, 1977 FUURE
HUC I 2 AR X 27223, 2007 SFLARENE & 1B T/7 NI IR RIS D 2 b D D g~ D B
BIEKRIZR O N, AEEILE O WGE) A HER L, 1977 LU~ v 70 — 7 ARl B 7 42
LIz b,

LAEo X 9ic, ElGgEED~ v 7a — 7Kk, BTEZRE, 1970 LA 13 208 i ic he
KU, SHALICAD L ZDIREREIFET L TWE, ZOERKE LT, EAXKEH»S 010
RABROWMA LR EDOHFH FROFEREZ OND, BTEOHE/INFOT 1995 4 L& EEHA
ICHR U 7= 22N, BRI i s BE oY 120m A2 CHOKIRIAE & HUiiy ke < o S AR & Lol 3k
Wiz, R EWEIHNIC DR b, Ty o —TRREEELAVALAX 1 ED
ABEB LT B 720~y 7a— 7N O -7 2 FFEE S T - 72720 &
fHEE SN2, SHEIFEKRO LMAAZEL L 2t EWRHEOZ{LE GIS VW TER
PR L, i LR L ~ v 7 e — 7RO HEE OBRE X 0 BRI S 22123 5 FIE
Th 5,
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HEEFER 2 HH)

FERSIZHITH USLE REAL=RKENSD TRREEDHTEETL T O—T KOOI EE)
O/PMHERE (R - Bo) - A B (FH0)

HIERERE(LICRE 5 VEl R 3R ICET Lood5 3, FHEEEIZ 1901~2018 FE o EME <l
1.7mm/year TH % b DD, 1993~2018 4 3.25mm/year, 2006~2018 4£ (% 3.69mm/year &l
MM H 5 (IPCC 2021), FEEEOAEETYH 1987~2022 FDMIC 2.6mm/year TEF L
D05, v v u—7 3R EMORL W #FIC L2rEETCE RV ZY, Bl EAFRZ D
TERICERAEFEY G2 e FRENS, Blic, AHBCHET 2HRE T, Ny I~V
ra—7for~y 7 X bR, HHlor v~ e e NEEHEIO A e L Fikoith
WEOPHHR AR INTE Y, 2 OERITEH LA IS RIFREOE CTH 2 IR R
fixhnTwd (AKIEs 2022), Yovy~<eAr¥@EHELEFICH L~y 2o — 7R % ik
w5 CHIEEZ SO A HERF L C & 72 (Fujimotoetal. 1999 72 &), —J7, ~v 7 u—7k
R X N WK ClRZHE 2 HEFE 3 3 720 I 3N b D LR A ER L 72 B, AFEHRT
12, PEREHT BRI, MR, BB REEKKICE T 3 1970 F£R LB EHbFI HZ L %
kS TR EoZ e AfEd 3 L dkic, ~v 2o —7SHEERED X S I L CTE - h
ZHHO T B,

1978 4F & 2012 F o ZEHHEHAZ MBI L OV X7 ve—F L, ZhZnoFR T L o LHF|
M ZFRRL 72, LWiHIE I USLE & Hwv CHEE L 7z, USLE i3 LI H oE W IC X - T
TR E ZHEE T 2776 T, BERIGREL. TIRMREL OB FUREL (ReREBoE Tk
52 LHRTE S, AWK TIE ArcGISPro Z V>, IR A WARAR, A, BRI U <l R
10° o hfbifE, Z Ao & TR o B OFEERL G 2 CRIZIICE R 3 5 Aikicmz., #
EMEZM EX ¢ 2729 10m 7' ) v FRICHEE T 2 Hikd iz,

1978 4 & 2012 Fo LWRHEEIX, FiEoHFE TR, BREINEAKEK (875ha) Azt h
1106t/year, 862t/year, # BJI[5E/KIH (579ha) A% 1734t/year, 833t/year, HAf &%} 55 /KK (394ha)
23 1545t/year, 1020t/year & HEE X N7z, $-EF D HIETIE, BEINENKIED Z N % 1 619t/year,
645t/year, tHRJIIEEKIEA 2058t/year, 1068t/year, HHAR &N EENKIED 749t/year, 553t/year
CHETE X 7z, R RJINEEKIR & i B R A Tl 9k 0 AR E C BRED b7z ERIL., i
FIIFMR, BE I3 2 R A O AJMERFEBEOFE L Y K& 2o 2720, MHRJIEK
WU SED T H/NE K RS o7z Did K &IN5 2 AJHMESEROFIgE X v /N
olldFEZbND, BRINEKBIL 9 B EBHEKRT, Fbkd o DA% LD 5,
FH RIS X 1978 F I 3D & DRI DS i D % 2> o 7228, 2012 I (32D & Dy 1K
WL 7=, it BxH R KI Tl 1978 4R I3 S DS R D % 22 o 7225, 2012 £EICiZ % Ui
WAL D b OFH K L 72 S RIO SRR I, HREDO~ v 7 o — 7ML, 4 2.6mm
PR o B St Ui EkiE 547 < & b 4E 550t FREE O E i 28 & Uil HE R T
XHZLEEREL TG,

[SEHR] BEAREIEH(2022): 5 28 BIHA~ Y 7/'n— 7% HKREFKEEE: 3. Fujimoto et al. (1999):
TROPICS 8(3): 239-255. IPCC (2021): The Physical Science Basis.
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HEEFER 2 HH)

R MFLEHH T —HRDOT 2 O—TBEMHKih &
WEEIR HBFH (2 6 (5 BRI BN AR & I HIRIR
O K (IR - 2248) - A 8 (FILK, EilEox) - Al E— EEERHAHE,
FlED4y) - Wl —BF (BAERYETK - JE. FiED4y) + Phan Van Trung * Huynh Duc Hoan

(Can Gio Mangrove Protection Forest Management Board)

7 V=K IZ A b F LEREHCORTEIC X o TITh N REERIBCR T~ v 2 a — 7R iy
W EEZZ T 72, WERBEZEREES TN, HETRIZEA SO LMY~y e — T E
bNZETIKEE LTS, L L, — 32 IE S 2 WEE (-2 1Y) 29MEx 5
Niz 7z 0153 R RIED R O s WA SRS, $H & U CRF S Lz o3 EEE DK X 2>
LREEI N EHBIEB > Tnwd, Mo vF—~v o —THEREHRE IR bD L
HCARD L ER AR EZIY R T 7201c, 2002 F20 5 ABGHEERIE~, 2010 2 5 iEEEH
~ERE TS L e bic, REE=X2Y VI RfAEEIT > CTE 7z, PG ~REM U 72 88 1%
Ceriops tagal & Lumnitzera racemosa C® % , JWEEMEHICIZLPIE U 2 2K L 72203, 1EEEDL
K729, 2016 2> 5 Sonneratia alba & Avicennia marina D HEFKEAEE % FME L 72, ARFERTIIAR
8 HICHEME L 72 2002 4 FFadibkit & 2016 SEREERHEMIICRE L 72 E=2 ) v 7 7y |+ (B
T, ZNZ N VCG02, VCG16 LKD) ICH 1T 2 AR LR E 2. ST CoBRRIEFRILL
SEHIBREE (RRICH RS £ 72 10EKE) L oBIRE ST 5, 72, VCGO2 Tl 2003 42> & HI T
R FBEHEOLADEIHEL Tk, ZOMEOMEDRET %,

VCG02 ® 7’1 v + ¥ A4 XiF 10m X 30m, VCG16 1% 20m X 15m TH %, VCGO2 D HfEE 1%, 2003
7 H 13 H 13 W 10 p 0K 2 & O HE TR L 72, VCG16 X, 2017 4E 8 A 21 H il %
FAEIOKER R 21T\, T 2 7 v 2 A o@iiR % v CrbkE GER 2w B0t 3 2 56
KlEE) #HH L7z, &7 8y PNoOHEEEZIXZNZ 4 19.5cm, 17 em T, VCG16 DiE/KFK
29.4~47.9%TH 5,

VCGO02 DAFF#HRIL, C. tagal %> 85.0%. L. racemosa > 62.5% TH > 7z, 2024 F O F-¥futm &
SEEERRI C o tagal 75 9.2m & T.4cm, L. racemosa 7 8.7Tm & 7.6cm Tdh o 7=, 165 (3 EF23Ef
B L T\ 272D IEMERHIE BN 7R 720, FHERED 1.5cm Z#EA T2 b DEFET — X 2 HWT
PEREREZREH L2, ZofER, wIhof b #iligs & R EE O ICHBIE A b7k -
720 Y 30cm & 50 em ¥ T LR EERE T, 2003 F2 5 2007 FFOIT VIR D KE R
B U7 (30cm #E : 88t/ha—56t/ha, 50cm & : 181t/ha—122t/ha), Z#it. F&EkicH = —H
Bt L7z & CRIEERYB DL 2720 E 205, D%k, 30cm TR A ICHEML >
255 DICK L (2009 4F : 63t/ha—2024 4 : 76t/ha). 50cm FETIE—& L 728hfERICIZE - T
W7y (2009 4E - 138t/ha—2024 : 112t/ha),

VCG16 [IHEREER b 7z DR R Z & Y IEM IR © % 28 2 T L 72, 2023 4F 8
HE COEFFHILS. alba 23 36.9%. A. marina 7° 80% & BH 5 21T A. marina 23& 70> > 7z, HAKE &
R R ORI, 4. marina CTHERIEOHBDD bt (R*=0.8309), /K 40% A D
NEHBTIE 2023 4 8 H £ TUT S alba D 80% 23EIE L 7= DT Ly A. marina DRESEH 1T 18.8% & W
O R0 7z, T E CORBMME R 2z E 2 2 &, BEEHICE T 2 sk eiE i 4.
marina & \MZ X 9, LAL., 2023 4 8 HLARFIC 4. marina d KREMIE L. 2024 4F 8 H DAEFEH T
S. alba 2 7.7%. A. marina %5 26% IR L 7z, KEMICIX  DH D FEZBRICKK 3 5 AlRETE2S
5,
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HEEFER 2 HH)

BEDEIRMS I FICEET I D Rhizophora mucronata MNHERIER SN - R ILEEH ?
Ofan & CEEEX) - 8H E45 (HEEXK - Bt) - Ibrahim Souleiman Abdallah (University of
Djibouti) * Sadat Saleh Said (Energy and Environment Research Center, University of Djibouti) * #kF:

B (REER) - BHRE GERURAR) - b Bl GREER)

U7 FIME L > 5D 4km® 18 EDO/NE T w7 u —7HNIZ 04km* 1 ETH %,
[{ 5512 1% Rhizophora mucronata, Avicennia marina 3 X UF Ceriops tagal D 3 BIfEXHAE L TEH D |
R. mucronata & A. marina DFIRAZ DKERT % T2 (2022 4 2 HIERAD . R mucronata
B CRBHE A 13m 2 A, BTIEE S 20em ZEHICEA BIAKAEL T 5 I L 7 BEE b B
2INT=—Ji. R mucronata WWTIZIL BN P ARBIBREIRIC X > TRNDF ¥ v THEK T H
TEh, THLAEFry FTld, FEOEBRIZLAER N A o7, AT, FEALABE
o=y ru—7HEE L7 R mucronata DIESERDBBEATICBISR S Wi, v v 7m—7
DRBUEMIE L, fhoHIHTHOME I N TH Y [UEREFOFEL G T T2 (Chung et al,
2023; Machava-Anténio et al., 2024) ,

5. REEE N7z R mucronata RFEAR OWIH 2> b Flig D X 5 skl g sz (X)) .
% OBEGEBIAR L FEE, ~ v 7'v =72 B 0T Fli BRI IR & 217V (Sass et al., 1995) &
INTW2b DD, —fBOME (e.g. Rhizophora J&) 1B W\ CHEIDFEIEERE I LTS
(Verheyden et al., 2004; Yu et al. 2004; Chowdhury et al., 2008; Robert et al., 2015) , AR o 4E i |3 Astis %
FTOARTIE R BEDLEETITT 27200 Py
7uxs LCHIRLSAMHIN2DH Y | Hiii
MR 3R - IR RN O Z B 2 Ge 2 &
THRRZEALPRIAR D SIS 2 HEH 2 2 &
BTEZ, LELAEMEL, v/ m—T7 %2R
& L 7R pliEdrg ic A a v,

KRR TIE, Biictho ¥ 7 F I B S
%~ v 7'v— 7 Rhizophora mucronata C#I% X
N R ER» R0 2 ERT 5 L L b,
Fl~vvZ7v—7EfE2RE LZFigeLrna
— AR AR B AR H & o 7 SR ZE )
SCERHIICB S 2B IC O WTHE T 5,

0L

o 00 o5 08

0zl

08!

1 Y75 3HE L > v ED Rhizophora
mucronata F5FEAR X 0 FREXL 7-F85 v 7

Gl ot

2 Ly x BICE B Rhizophora mucronata D KEWRE 7558 (2023 4E 9 H
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HEEFER 2 HH)

ST FIRE Rhizophora mucronata ND¥f)LA—X § %0
OfslH 2#E GREEK - b - 88 & CREEK) - Ibrahim Souleiman Abdallah (University of
Djibouti) * Sadat Saleh Said (Energy and Environment Research Center, University of Djibouti) * #kF:
B CGRRURK) - BHIRE GREER) - v FE GREER)

HE L~ v 7 u— T ORBE AR RIS DOk THE s nTH 0, SUEEHE L ©
Bl ER S w2, flz X, & —2 b7 U 74U R T 7,000 ha 12 b KRIE KR~y 7
0 — 7 HR-FICI BN E 2016 FICR I LT3, ZDOREHDKBBRIEDFERICOWTIE,
2011 FED DRV E T =—=a BRI [ELREI~ v 7o — T ICHFA KA P L R %
AL IR LHEINTWS (Duke et al, 2017; Gauthey et al., 2022), AIFFEDOFE TR L L 72
VI7FHAEICEWTH, v e - T ORBBEMESBIEI N T2 0D, Z DJFERITIE .
Tk, flis, BEOKEEHZEITTT 2 FEOV L Dic, BIRFIHD L v — A BRFENLE
I 80 13, Bk E & A Z R (%, 2014) 2 & 2 FIH L 72 B8 Z EAARFE R E 7% (Nakatsuka
etal., 2020; HI¥K, 2021; Sano et al., 2022) 23H 5, % T CTARWIIEIX. T O 7= Fiko~ v 7
o — 7RI 2R A AT 2 R HNE Lz, YT FEETT 7 ) h o AT,
COTBEDHTREASEH L TH Y., 2016 FFiClFT = —= 3 - FHIRENIC X 3 KEEA K
2T % (UNICEF, 2016) %3, Z 9 L7z#EDKEEEH Y 7 F D~ v 7 m— 7HAKRERIC ik
INTVBIAREEDLRD B L E X 72,

EkE ik 2 7 F HAIE L > v BB W CHR R R R0 8158 & W7z Rhizophora muronata @
FEFEAR 2> & U 2 2023 4F 4 HICERAL L 72 BRHUEH A O R SERHH I3 R TR OHFHC L v 2017
DD 2018 ST CLEEI N, BT 4 A7 2 HEX 1.5mm o/NOER (K1) Z1EK
L. LR 288 C, Ak o o — XA 2157, 02 FERBEME & IREH A 2 %2 v Tk
R iclo il (M2), w54 Xk, (A 7w ricq AL, B gRTR o iret/RIA A
HWE B HTEE (TCEA/IRMS) 1€ X U BERZE RN AR HARFEAELL 880 ZMIE L 7=, & 2 Tld, HIE
LT L7z 2R Ic O W T DR A2 |G T 3,

INECORRE  KEIRBIC a Lo —2 380 ZHIE L 2SR, F0il2 & A& I 20 CH
i3 th % i B3 2dEm G2 L oJkE) 2R Eh, 72 2 iAo B0 AN TH 572,
SEREHA % 2018 4 & GE L. /KPR & v o 721l e AR IR D FLdk (Ghebrezgabher etal., 2016;
Climate Change Knowledge Portal, World Bank) & & L 724558, MElmD §"%0 13 FIHIC EH L.
HOKBITE T3 2 @258 S iz,

s
d s | L L SIS
1 ERY T 2 R

04

5 57N =2
o — 2R EY) Y I IRT

kv
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HEEFER 2 HH)

RRERIVTO—THRRDFEEFHIZDNT
Ol Bt - A #F (v 27e—7WRS / BERK - #4) - EBn 5 GEER)

1. =y u—7THESICTONT

izb~v 7 n— 7HERITHEFEERFORIFA L LT, 2006 F1C KHFEFERA GUEAR-
LEHR) LAEEOFEEFOLIC, UTOXRTBEDD & THRELE L,

e w0 —TRRALTEL T 20— IO TDERPENICT S &,

- BA CHIEE CERIOBERZB L TV > 2’0 — FHEOFMEZRE = &,

- PPy ZB 2B T, v 20— 7DRLPTEE L,
@il & an FHOFEL H Y. 2020 iSOl —EM 2 £ L7225,
2021 fEICHTARR 2 2 & — b &2, STk 3. 1HKLD S 45 A FERUBAENITRT 5 K
AT DAL R ARSI E TRE L £ L7z, RFERTIE, BTS2 2021 20 b IR OPERE T
EhiL Cwd vy ru—7IClT 2 lEPAEEENICOVWTIRE L 35

2. BRBICET2FET IBECET 2HE
A7z B iE, 2021 FiIcHD THRE 2L, HHboZEL wie~rv 7o —7 Kot kS 20 £
L7z ZRERFHC, RSy 70— 703 % DT IBHELL T3 BHkicy 2 v 7 %
ZTE L, ZOREREZKIC, 2022 D LEREICE W CEET IORERHEL A X - 3¢
F L7, 2022 7 BICWHEEREREO~ Y Z7u—T7IcE 0w, FO LS RlEOWEED I~ v
7u—7MHNICFEEL TR 202D THHA L £ L7z, 2023 2L 2024 FE 1k, FAENRE
~AmTIRFy ZICETIEY, BREDO EOMIBRICHFET I (A4 70T 7 RF v 7)H% <
FHL TV 200 2W b ICT 5720, BURAL 10 7 FIOWRICENTIA Y P 7 vE 7 b a2
EL. aFI— P ECXZ~A 2707 2F 7 OBFRMELFML % Lz, Shd ok
FZ, BE 11 A Th N 2SS - LRI T BRGE I TRELTVwE T, &
i, v v /= TEEONIIC S IFIET 5 CHAIMET I RAF v 7 T IM~v v Sa—7
CED X RFEEZRITLTWED0, ZOMHABRICOVTHRTWELZVwEEZTE T,

3. =V u—T7HEMEYCETIHE

2024 FEE X~ v 7 u —T7HREOFH L ke L, MEEoR L s~y 7o —7 3 : ¥
I Y~ b VX (Rhizophora stylosa). ~ ¥ 7+ % (Sonneratia alba). # v ) ¥ (Bruguiera
gymnorhiza) ODREEY L SV 7 FBOREICEVDEDH 20OV THEXITWE L, B
Rl ClE, - BOMlAZREE TR TETHELAL, IBMOEMICECPED b E LT,
GRIZHTTZICRIE 2D 5 & & b, AV B3 5 it Z G DBl 2> 517 9 FHEC 3,

W~ v e —THELSOEEICEEL, BREERN O A ICIIKREBHERICRY F L, $/2.
ISME 0 B ESES 421013 2022 FFFEICTHRBIC T~ v/ u — THNZE R fTo T2 & . $ 72T
FAEICEOTHHEERK > T2 & F Lz, MEFT, BREE., MR O AT 20w 7EE L
oo TTICELCREEEHL I E T,
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