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Abstract

To reach the goal of "Net Zero Carbon Emissions by 2050" and improve the
integrity of the basic data of carbon sink capacity in mangrove ecosystems, this study
established carbon sink baseline and carbon budget in Lumnitzera racemosa mangroves
in Taiwan in 2023. The carbon budget, including net primary production, litter
decomposition, greenhouse gas emissions, and soil carbon storage, was quantified in
Lumnitzera racemosa mangroves. The results indicate that greenhouse gas emissions
from the soil of Lumnitzera racemosa mangroves in Aogu, Chiayi, across four seasons
were as follows: CO,: 9-45 g CO, m2 d*, CHa: 3-44 mg CHs m? d?, N2O: -0.1-4 mg
N2O m? d. CO, emissions were highest in winter, followed by summer, with the
lowest levels in spring. CH4 emissions showed a positive correlation with temperature,
with the highest levels observed in summer. N2O emissions remained consistently low
throughout the four seasons, with a slight N2O sink in the fall. The carbon sequestration
varies greatly across seasons. From winter to spring, it is -203.40 ton C ha™! season!;
from spring to summer, it is 390.58 ton C ha™! season™!; and from summer to fall, it is
514.17 ton C ha! season’’. This indicated that the mangrove is a carbon sink system,
where with the primary source of carbon sequestration attributed to changes in soil
carbon storage. Field sampling for the mangroves has been completed over four seasons,
and carbon sequestration estimates have been calculated. Sampling for the fifth season,
winter, will be conducted in the future to assess the overall annual carbon sequestration
capacity. The research results are expected to be the database for establishing policies
for blue carbon ecosystems, which are the potential areas for nature-based (NbS)

solutions to adapt to climate change.
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4R R F MR S 2R (AR 0 TR R B b
Friedlingstein et al.(2022)F7 7 & % &7 » 2021 # >3k + 7 = § (* s(CO) T 32k B

(&l

> £ 7] 414.71£0.1 ppm 1345 IPCCAR6 (2022)37 41 » 55 ¥ a0 & 21 £ & % 4=
EAFIU A 15°Crp o mR AR Y B E LR o B oRirE- T F
7 R E 12050 2 A 0 FREAER DG Sk T & f

Seid b 2§ 1Y p(CO) et 3 {7 3 4ot e 77 (carbon sequestration)i 4 0 B
ol R EHR e I R R e R Mk Y chplidh s p RN o
FAHET2050 E FAE g i R AR R FIRGF L F T o
R4 A f A £ ¢ (World Wild Fund, WWF)ndp 2 @ > 4 0 3 32 920 am i
> g fR 5 A A# D[R -2 % (nature-based solutions, NbS) o & 35 B % p R i 55

P? (International Union For Conservation of Nature, [UCN)%t NbS ehg & 5 ' ¥

—=

PR A AU HALE PR PR B AR A P SRR E > A A E R
Fobrp p RS sag end B A SLeniEg T o FUt o 3F O B OARA R A B(Blde t EF
LA fi k B)2 R (carbonsink) » KRR T AR F EHE > TE- B RL A
e1f# /& 1]+ (Duarte de Paula and Macreadie, 2022) - ;& A EEpd 2 fb & 20 B 54 it 3%
Fa ARG EALA L kA 3! o HHk(mangroves) ~ # % (salt marshes) ~ & 3
B (seagrassbeds) & il 4P ~jaFH 3 KK e E £ 8 AR SR B R HEF S

mr

€& d ff R PRFR 0 el A AAE g\fj\ﬁﬁ’ny:;\,‘j‘:_?‘,}g, LRGP T N
A frE ¥4 P 3 e o 8 F(Brix 1997 ; Mumby et al. 2004) - Eak 2 {8 4%

SRR
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v & BEfE A E E 2 49k € R A T 2 3 (Mcleod etal. 2011) 0 ]
EHRE o A e R 5 E R 0 FUY )= R+ et s £ (carbon stock) o B2 K
ARG BF AR RAEE RS ES St B2 G2 RS
(carbon burial rate)¥] & S e12-6 & o 2I o fkagwiE g E 95 226 £ 39 ¢ C
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etal,2019)o o ki B A F AMF H LT L AP T A G R E e A
At A BT A RLA W L BT evk £ % (Kandelia obovata) ~ I $ 32(Rhizophora
stylosa) 5 & LI F s 30 % (Avicennia marina) 5 & % + £ 54f % (Lumnitzera
racemosa) - 345 Li et al.(2018) e jc £ S % 8o > £ Bk £ G 25507 it
Hpte 3 8 4 55 5 10.86~27.64 ton Chal yr! 2 12,64 ~ 1537 ton C ha! yr'! -
Ba A RAFNE BN E 2 T HERCHHR PES G R 50 @7
A A B R 4 2 AR Rl doi & iE S (2050 £ A | 2 P
o 3 S RARSA FOHRITE 2T HR)Z R 5 12 & 2 e L s o
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B RE R hET o

FUR L 72050 & B AR 2 Fe R R E F MBS SpauE 2 AR

TRHE L Y B AR EER LY F 3 R ARt A E
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CHR RS AR R E T F MR T E L EAHRE R 2R EFE
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PAE L N e MR L F e § R a2 A £ (net
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W2 B E 2 1 3R & F (soil carbon burial) (Bouillon et al.2008) °
EAHREREEY gL F Y s § PRFONESHEP) 2P 2L & “éf REEL S
Ep T IRA SR A S G FRR S (dofe it 4 litterfall) > @ 2 T R4 E F
MOFEEM B § FERE G EY cRBEFHTE A RITT > AR
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DOC)~ % f3 1+ & 82 (dissolved inorganic carbon, DIC) 73] 3% » & ¥ &% ﬁ;f] A i R
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Mo § AR LF
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Fh-oZormEe F2 0 o BRIA A EAIE KRR K S e (T )1
EEFRREYRF 2R F (N RIEERITH ) R AR RS TG 2 RaLRk

PR ek A A o T b rip] (T el @ T IR R 5 M ARy

:\c.rr

BT NRF ERIEICERTCEIEER - AFTTHEHIRFN HEALS
Sem 2 3 A > A47IE P 1 2 ERM B A (bulkdensity) ~ 7oK E RIS - 2 E
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al. (2023) & i f % =4k 2 4+ & (Biomass)~ 7 % 4 £ (Litterfall)~ 7 & & (Detritus)
% % £ (Decomposition) ~ Jx’é*"iif{@ﬁ%]ﬁ R g gk ba g F (Soil carbon burial)(
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25 BT LAk R S

B ¥ e A

14 MRk

b Bk £ i o] Soil carbon stock < fk
% ( " @esras ) '
(ton C ha)
Kannankudah, 2015 /% 3t % (Avicennia marina) ~ K % (Lumnitzera 5031 Jonsson and
22 fy racemosa) ~ * it % (Excoecaria agallocha) Hedman, 2018
A SRR PN
. 443 +4.2
Rufiji, ‘ '
2013 e o 73.5+6.1 R R TR
oy R 4 30 % (Avicennia marina) ~ 'z iv% (Bruguiera
. - 29.3+2.4
gymnorhiza), = 5. = #HCeriops tagal) ~ #E #f
. _ . _ L (ton C ha'') )
(Heritiera littoralis) ~ 1§ % (Lumnitzera racemosa) ~ 'z iv PR Njana, 2020
% (Rhizophora mucronate) ~ ¥ ¥ ;% 3 (Sonneratia = ;2 A I o
S+4
Kilwa Districts, alba) ~ * % ¥ (Xylocarpus granatum) '
2014 82.7+7.1 WA R TR
BRI
40.2+£3.8
(ton C ha')
A Sp L.
o 724388
. /% 3v % (Avicennia marina) ~ K % (Lumnitzera Ll _
Gili Meno Lake, ) £ 1938: 137.39 Hilyana and
2021 racemosa) ~ % ik (Excoecaria agallocha) ~ +1 % *{f
& (ton C ha'") Rahman, 2022

(Bruguiera cylindrica) ~ &+ ‘= #(Rhizophora apiculate)

& 3+:381.27 (ton C ha''))
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Mahanadi,
R

2012

2017

Aegialitis rotundifolia ~ ¥ % % (Aegiceras

corniculatum) ~ Avicennia alba ~ 7 3% (Avicennia
marina) ~ ¥ & = f(Avicennia officinalis) ~ 1% AL
(Bruguiera cylindrica) ~ * ¥ (Bruguiera gymnorrhiza) ~
‘| 7= i (Bruguiera parviflora) ~ % i(Bruguiera
sexangular) ~ Ceriops decandra ~ % % *~(Ceriops
tagal) ~ 7% ik (Excoecaria agallocha) ~ R 3* 41L& #t
(Heritiera fomes) ~ 41¥ #H(Heritiera littoralis) ~ # 3off
(Kandelia candel) ~ 1§ % (Lumnitzera racemosa) >
Phoenix paludosa ~ I+ ‘= #BHRhizophora apiculate) ~ = i+
% (Rhizophora mucronate) ~ I # ¥ (Rhizophora
stylosa) ~ 1% ¥ /% & (Sonneratia alba) ~ #7814 &
(Sonneratia apetala) ~ /& % (Sonneratia caseolaris) ~ *
* # (Xyvlocarpus granatum) ~ Xylocarpus mekongensis ~

Xylocarpus moluccensis

3 it
1.01 (ton C ha' yr™)

Agarwal et al.,
2017
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- e . % ¥ : .o
National Park, | 2021 #H(Rhizophora apiculate) ~ ‘= iv% (Rhizophora ) Rijal et al., 2023
44.42 (ton C ha)
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/% 3t % (Avicennia marina) ~ K % (Lumnitzera
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2019 racemosa) ~ % ;% (Excoecaria agallocha) ~ i+ ‘= #f i :16.53 (ton Cha')
& R Simanjutak, 2021
(Rhizophora apiculate) ~ & ;* % (Sonneratia alba)

Kadolkele, i (Bruguiera gymnorrhiza)
N/A % $256~5239(kgC) | Amarasinghe, 2023
28 1§ % (Lumnitzera racemosa)
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32 i REFHPKREF
321 - F R E RS

WEAGHER -3 "R ZFELES55(B 3) #5854+ F:4505+£1020¢g
CO,m?d'~ $%:966+123gC0O,m?d!~ § £:18.01 £3.64gCO, m?2d! 2
FE:1535+280gCOrm2dl e - §F it EEE > FEL K.

1245 Zhengetal. (2018)4p 1172 % § i b — rdl 3R 2 k= § 1P
0.94~9.50 mmol CO;m 2 h ' (=0.99~10.03 gCO, m2d") » K A5 7 #c &

9.66~45.05 g CO, m2d" » H Jp F4aip] & 1277 5 R RIS L AT ahs § 1 g

o AR A Bk IRE > FIL T M D § .
3 T2 F RG> FP VMG LB B 2T
60 A
IR Winter
[ Spring
I Summer
[ Fall
40 4
o)
£
&
@)
on
20 A
0 ﬂn

3§ 2 (AG) - § 1Bl £

)

pu
¥=

15
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3229 2 B 2%

W2AGKZE e THA E L 5B 4> »% 5 % F:345£1.99 mg CHym
2d's $%:843+£333mgCHam?d! ~ § %:44.47+24.02mg CHsm?d"' 2 #
% :26.63+£502mgCHsm?d" e 7 PR ABH L F R E L ApH 0 §E T HF
PEEM O BF R AT =T E2 3 &85 4p 02 (Lin et al. (2020)) - @ {3 7
AT % 9 3.45~44.47 mg CHam?2d' > k4 13 (—1.7~16.6 pmol CHy m >
h™! (=-0.65~6.37 mg CHs m? d!)) ~ 14375 30 % chpt 2 i % (2.1~765.9 umol CHy
m2h!(=0.81~293.95 mg CHs m? d!)) (Lin et al. (2021)) ©

75 1
R Winter
[ Spring
B Summer
[ Fall
50
=
:I:’#
@)
20
25 4
" . ﬁ ,

B 4~ 2 (AG) KT %l £

-
7\::

16
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Z

323§ T FH RS

W2AG) BT CLFr FABL%(M 5 A4 3 % $:386=1.28mg
NOm?2d!'~ 4 %:3.67+1.38mgNoOm?d! ~ § £:0.48+0.11 mg N2O m? d!
2 A E:-0.08+0.03 mgN20m?d! o {3 ok F I F RS AT

SF B At EALEABEST CLFEREA DERRERML b

i

MNER S AT E LT F EF 9-008~3.86 mgN2Om?2 d! o uk 3t Er B
¥ o BHER9.0 ~ 187.58 ug NoO m2 h! (=0.22~4.50 mg NoO m2 dl))» 2 % 4 %
ZF #2 & B (Chauhan (2015)) » * v B ** ¢ R+ chras &g @ £ (-

1.6 ~ 50.0 pg N2O m™ h'!' (= -0.04~1.20 mg N,O m2 d"!) (Chen et al. (2016)) =

6 e
IR W inter
[ Spring
I Summer
[ Fall

4

mg N,O m™d’
N

B S W EAG) T L § i £

)=
ﬂm

17
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Z

-2 -1
kg m™ season

-
o
L

0.5

0.0 -

33 AAT IR E
3313 WAt it

W24 B2 3R S5 4R 60w F3 P02 2 T4 f g Aw L4
%:0.64+0.07 kg m? season! ~ 0.73+0.08 kg m? season! ~ % %: 0.68+0.08 kg m
season’! ~ 0.77£0.09 kg m? season! ~ & %:0.66+0.08 kg m? season’! ~ 0.75+0.08

kg m™ season™ 12 % # % :0.67+0.09 kg m™ season™ ~ 0.75+0.09 kg m™ season™ o

A EH M FAEF L 002kgm? s B TRL 0.02kgm? o 4p g e b

-n\j.

R0.2thalgr3 TR 02tha! > #E B ARG F2%0.03thal ~ ¥ T0.01t
al)k ehF (Agarwal et al. (2017)) 2R 7] 4 £ § T h 3 4 45 F P E 0 304 #HE
FATETOE A TR T ERE R LA B e HFERIREM I E
g E A TR E TR MAUE R B S3% 0 i R RR s 1
R (B 6)o MRt 155 5 228x107kgCm?

season” ~ % % 3 § %:-1.25%102kg C m?season ~ § % 1 #& %:1.60x10°kg C

m~?season > ¥ TP L 4 F 3 £ %:207x10%kgCm?season! - 551§ F: -

1.11x10%kg C m™season™ ~ § F % # F:2.09x10° kg C m™season™ o o "% b
R H S 0 S E RS SRR B BT AR

(a) Biomass (b) Carbon Seqestration

0.06 4

I Below Ground
[ Above Ground

0.03 4

kg Cm ? season

0.00

-0.03 - T
Winter Spring Summer Fall Winter-Spring Spring-Summer Summer-Fall

Season Season

DR EXOES S NS S
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332K EFE

W2 eFaREFES 2ot 3o ol F 08 9% & 150461 gm™>
B4 G FREFEEY RS L FE8590%  FF 9572% {3 i
NI P30 TR KA FRES LS B F 0 T F W 61.81% M
% 56.58% c b iER]E A~ 4 A B G o F Sl AL £ 5 4447%

BiEL 53% R EHEF ST BEYLE L 66~177gCm? - i%: 1~14 g C

m? o
L3 e hEE
g DW m?season’! ' i et His
= 396.26+82.51 | 25.74+10.91 24.39+7.64 14.9+7.12
5% 143.95+20.53 4.08+1.96 2.36+£2.04 -
RE 164.34+24.81 2.01+0.72 269.21+£39.22 -
#E 150.06£18.65 19.41+4.77 221.14+£32.00 1.16+£0.68

333 a4 A fasg 3

A 12E 20 17 P i ABERK 2 A BERRWE 7 5 &
APERES 20gHERIEE ER > D EREAFRRE S 7142284272~
134192 pischajad § o if2 £ 25 192 p & f2fl4E 4 5 5 87.10 %
(12.01 g DW)2* 19.53 % (1.20 g DW) »

FETFRPVEF DY SR IREMAPE AR AP EY LGP
HdEERT ATE kR R USRI AR SR R E Y
AL B SRR > P E A R R E R

19
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y = 99.5865 X @~0.0006x
R? = 0.9234 » p<0.001

2DW (%)
3

=
25
® Leave y = 81.1603 X e~0-008x
© Branch R? = 0.8631 * p<0.001
0 ' . : )
0 50 100 150 200
Day

B 7~ e 4 4 fRARE R

334 R AKFRIEZRATF RS
EARIFRZER FCRRTE BRSO E BTSSR pH

+

B WA E R ERE ek 4~ 62 B 8o
BEHFTIREIRIAPERST BRI ZERE I TR CAE

Zzo0o@m § EERM(E 4)o§fbggﬁ§fiw$?i%é;i§xr—‘g v & X B 128~244

mVo &7 &3 FEHEE M REG S I EPHENALTO~862F > §

= ihdg 0 AE pHRE B T & khg (& 6)° 2 HE RN FIFRGFI(E 8) -

PEIREERES 2EBALTFREHES > 2HEF BT - B 2k
P )iifui% /)‘r_,\./9q']l.b—f‘ ;ég;r%‘rbkaal g % ,ﬁ%’;‘jiﬁ—?\»% » (e R AR
FERIEL AR Y

AL 2R B TR

PP B e (mm) Bikakd 78 (%)
2% 0.09+0.01 24.64+3.97
% 0.10+0.01 20.18+4.67
EE 0.12+0.01 17.89+5.08
o F 0.09+0.01 23.4244.31

20

227 - e
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3OS 2 mE RElR

3 % B (cm) FHEERCO 3 “ B R T =(mV)
0 18.08+0.70 154.1+16.88
17.58+0.49 6.7+47.09
2% 10 17.36+0.40 35.7450.15
10~20 17.9£1.56 90.67+26.74
20~30 17.73x1.82 128.67+40.42
0 27.59+0.50 176.6+10.68
5 31.34+3.91 132.07427.07
% 10 27.03+0.27 119.2+416.07
10~20 28.97+0.79 55.67+36.63
20~30 27.93+0.71 111.33413.96
0 33.17+0.41 141.6+18.52
5 33.11£0.32 103.87+23.36
% 10 32.88+0.28 92.67+21.95
10~20 35.264+0.98 -59+63.97
20~30 34.30+0.74 -54.2454.47
0 28.97+0.20 243.5+21
5 29.1£0.12 138.2419.92
HE 10 29.1£0.11 109.2+17.68
10~20 29.4340.45 79+35.29
20~30 29.45+0.39 114.5429.47
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# 6~ At REFF

3 & R gAREem3) | FkECH) | FBTF) | T #R%) pH
% & (0-5 cm) 0.56+0.05 47.87+3.06 11.38+1.45 1.99+0.23 N/A
B 0~10 cm 1.38+0.13 45.69+11.04 2.73+0.74 0.59+0.18 7.05+£0.23
* 10~20 cm 1.324+0.12 35.83+1.24 1.94+0.49 0.44+0.08 7.44+0.1
20~30 cm 1.324+0.12 38.65+7.28 3.19+1.20 0.39+0.19 7.25+0.21
* £ (0-5 cm) 0.62+0.09 28.73£1.19 26.97+£9.39 2.85+£0.71 N/A
. 0~10 cm 0.51+0.04 29.84+1.38 4.05+1.27 0.93+0.19 7.76+0.19
10~20 cm 0.59+0.02 24.97+0.55 1.19+0.30 0.49+0.10 8.57+0.06
20~30 cm 0.63+0.06 25.08+2.2 1.11+0.23 0.36+0.06 8.55+0.13
% & (0-5 cm) 0.72+0.06 45.51+£3.4 15.13£3.04 2.59+0.49 N/A
0~10 cm 1.15+0.05 26.8+£0.76 2.51+£0.34 0.63+0.17 7.12+0.13
k# 10~20 cm 1.21+0.03 25.01+£0.78 1.37+0.18 0.32+0.08 7.67+£0.12
20~30 cm 1.24+0.04 16.18+4.7 1.38+0.10 0.24+0.03 7.82+0.07
% & (0-5 cm) 0.58+0.06 50.94+3.32 23.36+5.85 3.92+0.94 N/A
o 0~10 cm 0.89+0.03 30.59+2.99 4.4+1.50 0.87+0.24 8.5+0.43
10~20 cm 1.1+0.09 26.71£0.56 1.79+0.02 0.45+0.00 8.5+0.11
20~30 cm 1.28+0.01 23.62+0.32 1.05+0.04 0.33+0.01 8.55+0.11
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AG Depth soil density
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Z

335 AF £ 2 KA B
W2 e FEF 0t 53 T2 207 B RO L & 2 oHt
WPV RFLAAN R KR BRRZNE AR FTECIRIRALE 2
}\%ﬁﬁﬁ‘\@ﬁiﬂﬂﬁr'f%(% 7) (3 8) B¢ B B8 R S ’@?]:':E'J{%i
2 S SN EIEL gwmﬁxﬁng(% 7)o kMR BIGE R R0 LS

#éﬁ%?%v‘%é\#ﬁ\4hfﬁ_ﬁ‘fiﬂ%(f é]’2021)

TR AERA DR E

g DW m? 5 e iE Rk
3 ~ 3.61+2.86 0.31£0.31 46.95+25.51
B 5.09+2.57 53.04+18.31 0.3240.16

N EPIE BT I L
RY FE P PR (] P%) DIC (mg L™ DOC (mg L™
0 38.88+1.87 17.8442.7
3 39.20+4.14 20.23+1.36
24
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34 22 FmRRRR A
FELETORRE RBRS S R R B 5 (4 9) o M 3 ol

BERZE M T E IFEABEGLE R R b REPAS
B A fRFIRT AL S R FIR R e 1 % B (IPCC, 2022)
17 42 (GWPio0=28)% § i & § (GWP100=273)# % £ 15 » 7 3+ & W P14 4 $h 2
e 584 231 %5% 5-20340ton Cha' season™ ~ 5% 3 § % % 390.58 ton C
ha' season™ ~ § % % # % 5 514.17 ton C ha' season - ff F $2L 0 # R[5 %
LBRTE & AL o

BEFTAROREL PSRRI EMEGE LR L F1 550 iR
P A ARG PRE T RE RS > d Kieft(1987) 87 7o %
GECKIECEE - S S PR SC R ¥ SR L R LR -3 A A S
FAREMGZERCDRFL - FELFE o ME P EEH 2 REFLET
FH S o3 -~ HAAFTEaRm Rh S M2 FEHs > T s
BEER Y oA ek R f R RET RERERF L
REE 8 &5 30 AR PRI(F F 2 0 202]) -

25
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% 9 & ot ®

B IR F P
(ton C ha! season™) (ton C ha™! season™) . ZF bR
SR = E}’,\V}L F N
SR Y7 43 Sy 3 e
, » , — (ton C
B & Ey i SER P (ton COze
. . a
o4 o4 FlaaE 43 "o ERAEES | ha!
, , season ) )
L I R L o season™!)
N %
Winter 0.21 0.23 0.70 0.13 -204.38 0.02 0.26 -203.40 | -745.81
& %
®t% | Spring (Lumnitzera -0.11 -0.12 0.25 0.02 390.85 0.06 0.25 390.58 1432.14
3% racemosa)
Summer 0.02 0.02 0.29 0.01 514.17 0.31 0.03 514.17 1885.29

Note: B % F Bl BA T f EL T3 BB GFE E& TS| § E4& TP

r 4 =

Note: 85 it 4131 % IPCC (2022) © 7 *:(GWPioo=28)% § 1t I § (GWP100 =273)
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Z

Fri BRalik

-rx\

RS L e S R R R S A R R T e L
L]?J%T” PREE S S X

R R E R A u—Ff-I- PR E R FRPE S H L bR B
%

FEM TGRS I p R EnS LR FL KA TR

rERFFMELE Y ERIREAERL FTIMNE D
B3R5 -203.40~514.17ton Cha' season™ » o w F4c 315 7 S ip| B I £
TR R - R R e
BRI EHRR G EREF IR R AR EFH T RIREBRSN
LR R T 2R Pt FR TR AR A 4 0 R e x
FIFRAAA T ER A SR RN 4

o
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IF = ERFHRPZ L < Rp(outcome)

R T ST S T ERUTNE
FRBTREF L)
BAk i)

Lptjed > TRl AL BIE R F H(
TR e A E R ECRAE AR
FRE T AT AR T 30 202

25 WA EEERERMERLT]S - =
SR RBRR T SRR v Faml S o WS R BT T Ak it

2=z

_:l'.

%ﬁ;}*“x,ﬁi{“ HeypeouE = o> TR EAPR A ? ¥al

CHHRE Y IR R
Rz -
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E R = ;{éﬁ

6.1 AR LE =%k~

1. ZRHEQ015) S5 = MR A - WP 254 S48 kgl
B =< o % 106 F o

2. % BH(2013) o ST R T Bl AR 4 2775 c B2 E& < FEHTE
PERFTRE AR LAE 2R c £ 63F -

3. L HmMQ021) - RELFEBIE R c WP A F L AP F AL
Bixh= o £ 146 F -

4. BHFQ021)c BRI ET PR E R B FS SRS il
Fir#m= %90 F o

6.2 leﬁrﬁsﬂpi‘#ﬁ%

1. $h£4(2018) © 106-107 # B & & Bk L A3t F o P gony 2 55 55
Br%d2m a5 4F2 o 2 437 F o

2. FREE5(2019) 0 108 & opHr2 & iR AT H - BFL A §AFFERT F o
169 F -

3. HRE S~ FE A QO2DRE E ~ BT ¢ (2022) o LA H R BTG 4 i
BLATR o (TRRBEELR AR S ERL o K STT o

4, 1 H(2018) o /& FiFr B g R AT A 1R AP ERA B 4 IR W
Bk 2 F o PRI LTI ESSEFEL - L 4T o

5. ¥ -(2021) § GRBTAIRFELFFL TAE, HAN AT —UF R
PRS2 Bl AHRECR 3 A G b PRI BRI SRR -
X 41 F -
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