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Abstract

The coral communities at both shallow and deep areas of 31 sites (totally 62 areas) in
northern, eastern, and southern Taiwan as well as off-islands including Green Island,
Orchid Island, Xiaoliuqiu, and Penghu Islands were annually monitored during 2022-
2023 using photo-transect method. The status of coral ecosystems were classified
according to coral coverage and coral/algae ratio. Comparison of the two-year results
showed that disability decreased by 1 area, decline increased by 4 areas, stable
decreased by 3 areas, and health increased by 1 area. The overall coral mean cover were
35.1% and 38% in 2022 and 2023, respectively, suggesting similar coral statuses
between the two years. Furthermore, results of 3D coral monitoring, including coral
cover, colony forms, structural complexity, and colony changes in permanent quadrats
at Chaojing, Shitiping, and Wanlitong were also similar between the two years.
Although a marine heatwave induced Taiwan-wide mass coral bleaching event occurred
in 2022, 61% of coral areas still remained stable and healthy. However, Taiwan
experienced five typhoons which caused damage to corals in 2023, but the impact has
not been assessed. Therefore, it is strongly recommended that subsequent coral
monitoring should be conducted every year, especially in regions with more areas
declined and disabled such as northern and southern Taiwan as well as Xiaoliuqiu. In
addition, Huapingyan at Xiaoliugiu and Chaikou at Green Island are suggested to
conduct the 3D monitoring due to the increasing environmental development and
human impact. It is hoped that these conservation efforts will promote the sustainable

development of Taiwan’s high-value coral resources.
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P
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## Chaojin | 31.5 3.1 27.3 6.5 0.589 - n.s.
%% Shen'ao | 7.9 2.6 21.6 2.7 0.021 - *
TETRY
31.5 1.7 353 3.0 0.334 - n.s.
Bitoujiao Park
ik A if
North of 9.1 34 7.1 2.9 0.688 - n.s.
Longdong
“r % Mao'ao | 7.9 0.6 7.8 0.6 0.907 - n.s.
& 4 Dofujia| 34.8 1.3 33.7 4.7 0.826 - n.s.
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® B

47.1 3.7 43.3 0.8 0.377 - n.s.
Shitiping
# % Jihui | 41.5 7.8 57.4 54 - 0.400 n.s
45 & Shanyuan| 45.0 2.4 36.3 0.8 0.027 - *
% v Chaikou | 57.7 2.6 54.7 0.8 - 0.700 n.s.
% ¥ Shilang | 18.5 4.6 22.3 2.1 0.492 - n.s.
244
48.0 2.1 43.6 1.7 0.175 - n.s
Gongguanbi
B-F 4
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Jiangjunyan
ER -
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e Yeliu | 29.8 7.0 33.2 9.8 0.791 - n.s.
# 3 Chaojin | 46.3 4.8 433 8.0 0.765 - n.s
%% Shen'ao | 31.1 6.8 30.0 8.0 0.920 - n.s
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A S 44.7 2.0 43.0 2.3 0.612 - n.s.
Mujiyan
B A 49.1 4.8 31.6 5.4 0.071 - n.s
Shuangshiyan
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Shanshui
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7R

F R o ke g S EER TR S ERE

AN

BpmEp A FpAps 5% > TR EafE 8RR 4o
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B R G TE® A EBOFF AR LV R GRS Sl R R

REREP B EE 0 T R ol 5 R S R
lAc K VR S LIz s BT R RO Flod & 2 Roaup o T
FERL A ARYORFFEL P DEF S (L, 2009; Dang et al.,
2020) ©

2. BRI 4B F ST

B REfok B ENERF R ~ IS {r B EL 0 HR A
PG R b o Aoil it B ekl S ARH R] Bk S
Fd s R 2 LR AT N A RE s RKTE
24 0 GlAeRT R RS FlA KRR A o IFEN
SR RF 1T a/‘f”% FlenfEinge® » ¥ 2 BERCRIFFAN T
*%ﬁﬂw%’jf%&WWkaiﬁﬂW£%iifmﬁrﬁ
% (Meng et al., 2008) o @ -] TRIR 44 F® J5 35 25 7 - Elé%mﬁi‘?*ﬁ?’i%:g

W 7&7 MATARITZE R DB F el o Mo X LS
PR ORE LI F 2RO EEE

B
S
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T
f:l
G
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B AT 2L L PR 02 AR

L L TN EA B HRS YT S
LT RN TS I I

Y¥FRend B 2R E(RE,2020) -

3. 45t e AoflR

Ay 8 b ek odiE o dpRE A st 4 R S FRRERN > 1
EOmAn e R o R ERAUR Y ¥ R PR A F W
ZHF D EAFEL R R EHE S A R ARG 2
(Byrnes and Dunn, 2020) © 4= 27 R R Flis 8 8 4 4 8479
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N AL PRFLTE > 2452000 # 1 7 cnPIBETEL L
hATHUR N R ~ 2009 & F K4 F i3 2 % (Colombo Queen)si
e # W-O BUDMO » %] {4 # a $0 it 2K {r {2 47 % (Chen et
al.,2017) > ¥ ¢k » 2016 & 4¢3 & # [;n SUNDEBE S | F 7 e R R
A &% A% 4 3 (Fan et al., 2018) % o

SRR PRSI MALAT NG AR o}

v
@%\i%ﬁﬁﬁ%i&ﬁwﬁﬁ’jf$ﬁ%ﬁﬁﬁ
ci R

e 2RE
SRBE DR B w A Pk A TR 2
#AL € & BGE* pw = L (Coral-friendly) sl A& & > T 11T FP

Frp it L35 BAHRREEE T f{(raii%f:,zozl) o

(Z)AESFELIBAE
1. P73
AATE R ERDES > F A B A KS AN RIFAF o X AES

CRR IR FE A RERY R ERBAR L F
LA BE AR HANAGT oS AP LS TR BRT

g
n

2 3545 F % (Meng et al., 2008; 3& % ,2020) o

2. Brkis
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Tis o RFRA L PEEBL PR EIRRSE  KEP R
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RAETH o AR R PEIE AF Rehie A Ey ree L 0 @ d IR
KPPRT HTALE APARELREE S T E e Wik T HAR
FrlBEFRI At pPirRiprPa L3 R EHER
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/(Limetal.,2022) » & ] SizRic A P W RIS ¢ et P E RN

AR E R AT 0 F pE LA I i (Wang and Liu, 2023) -
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en4 12 74 5 22 4 £ % (Chen et al., 2017; Turner and Renegar, 2017) -

,%amﬁﬂm%i’&_iiﬂéﬁ—ﬂbm% FoArA IR EHF LS T
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FRENE L BA B AEARY L At L rRmE A A
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FRERSSLZ o FERAAGFE IS 2HERPFI SRR D
AR F]Ez2 - odFEL ¢ A5 A 1998 22010 ~ 2015 ~ 2016 - 2020 &
FARHHE PP AG Mfor - TR CEFFTABERAAGEAPH
Sw CEE S AL BERY A 2018 ~ 2020 fr 2022 £ 4 o
@ IR 3 P A 1998 ~ 2007 ~ 2016 ~ 2017 ~ 2020 - 2022 & %
4 78 2020 # A BRI LI @I F s L fos Sk
ThH2FEL B RSN REEREY FRSA SRR LT
oA EL b B L FL L RPITE 0 M RKP L
(Cheng et al., 2020; #, 2021) -

3 WA & 5 8% 3w ELp](Coral Reef Watch) #1722 = enf
5 iRl £ oo KR 03 B 4 B ie(Degree Heating Week » DHW) »
HEHBT 12 PR Fapwe IL;%f%i'fffz‘g(Stress) B M R B 3
4> A F EFAEPpe > EF 8T EFAKET RL
G o T AR g RREE = (B 68) 0 AR H A
L8 s LBl fEE KT FehE R dks W4 2022 &
13.7 4= 2020 # 7 12.2>2020 # 77 16.6 f= 2022 £ 2 15.2> 11 % 2020
£ 152401998 #1136 F L) @ fw £(2019 3 2022) % +
10 B APy i z—%ﬁﬁfﬁ ERLiTE RFAERET G (R 3]

2023 # 7 P B 43 10 7 > R AREY T 6 Bk © B
#RA Y CEN DR FReh " CORE ES
FERCREL A 2013 EoEFAE o BN AL £
B o
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Dohgsha, Taiwan

(Jan 1 1983 — 4 Oct 2023)
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1 2.3 2.1 0.8
2 0.5 2.9
3 2.8
4 1.8 1.5 3.8
5 0.2 0.3 1.4
6 2.2 1.9
7 12
8 0.3 0 1.5
9 1.3 3.2
10 2.5 8.5
11 0.6 1.8
12 0.3 0.4 0.8
13 3.6
14 8.5 9.7 8.8
15 0.2 9.8
16 8.6 9.3 13.5
17 9
18
19 3.6 122
20 12.2 16.6 15.2
21 8.8 12.3
22 13.7 152 12.8
23 5.9 9.0 152

2. 73

FOAFRRE DA RERRAFAF w0 A
IAErFR2 B REREYNES
APk H T s e R T B Y 2008 02022 £ X iR
HMECREE g A< 5= (#,2021; Cheng et al., 2022) -

s

R APWAFZBF

FHFEF 3L OB R D YHEBRFIEL 2L
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AF BT R oWk THEF R EfoAF T R EEF 2IRF R
Bm it g Rk 02T IR AR miEd 2 5 F S R AU
RG] AT SIS B E S RE o A Wk 4 o A
A EAGAPEE MCORIE 0 e 2020 EEER E AL B R LY
itfex £ 5= ¥ #(Kuo et al.,, 2012; Chang et al., 2018; #, 2021) °

Tl2&7 w o A BRI EERLERE AT YA
10 AR E S/ 4BY ARkl BABE > &A LRE
(SRR AR S LB NI L PE R L N - = S
cF knglah Ffoa RO AR E o d N F Y RE DITISERR
B > T EAINE LA RPPER L BT A HAR 4 BRERR 7
BARTH  He PAASEIEETF BRFERLED > 30
SRS s Ak A Y g < 23U A T EBE(R 69)
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Ah B h L1131 2 /EH  BEEL K R4 4 PIF TR
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A RT

BBEALTEFPFRR TP CPED LT R FERP
e ged o URERYBAE S LT GRBT P WAL
BERpoR P L2 BRI RAPFFLE S RP R ELP
%’uTﬁ%@%%‘ﬁﬁﬁiﬂ‘%%ﬁ%&%?i;%&éi
MR Ry FLnImii i A k1 ivd gk o

(- )iz £ 2f
L AW RHET ERBFE

LR RTEPBIRG A B 02016 28T R4
BAEP L ATH 2 AL R ARERVRSEP R
(Pseudosiderastrea formosa) * % 4 % 41 # 3 (Polycyanthus
chiashanensis)F" R HE o ,’fﬂﬁ e 3 LHMNELFTACER - Mt
A A gad BRELGEFFFEFTHE Y EY L (Kuo et al,
2020) » m Hoeksema ¥ Arrigoni (2020)/?‘ TR REY TR
EER L 0 G - BERBENER Ao E o H At COl o
ITS A7 4 et L S T E 5 100%Fr 99.3%48 017 0 22 3%

PR ERBAEG -

?i’

FTHTAEH LR AERT BT - o F 2F 2R
RS fﬁfmﬁﬁﬁiﬁai@ P ET A ORI EE 2
Dok B SELBE KR A > TR 2 B R E o FAENRR

AR FEFS LB AT B HATER S LS ERFRY B R
B AR R BAEE 0 2 B IRT QT g 23 5(NOAA,
2014) o
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2 AEREF M AR

AEEGE TR AL RS B P I RBERETRA
FAx ez AL gd G Rd P (dodd o~ fag SRR R
HAea eS8 ) B B Y o R odr e r R RI TR LT R
BA Lt E RS A EFIVEE > P RERPH LEH A o A
M :?»1_, Bt 9:—2,1 AR Ry s - T8 E L PR 1';71]-!1\?“,/1% TR Rl
]fl’f‘-"}‘,‘fh # FX RET Rt AL ERERZSLIPIRETLS T 5L (Chung &
Jao, 2022; & FE 5 %, 2022) c 2R R AFERE T EEP
o 02 T2030 2 413K 30%% X RET | P R 2REG

FHEA LT R AW ET I AN  oe e ER
= '\E\ IE—FE?F

ERIFOFY 0 FERT R R ORI FEA P LR o
T PheAm R 4 REER A ZFEN RS TG p D
B e B & 207 5 s § 2 o ey - fa3402 25 3% (Chung & Jao,
2022) 4 fi AT B AL BE S P S PR P ha % 2
2 BT RFESFOE 24 2018 ER L 2AR 2 EIRER
XL EBEIPP AP EHEENR e Py R SE L Y
ﬁ%*ﬁﬁi”kiﬁﬁﬂiuﬁ A ES R VIR AR T Y iE
A A EE M AS HiZ®ROG R EE S A2021 &1
90.4% > i 4> 1985 F e147.5% P HEF P v B34 gk i o
FIAEZAL DR EAPEN > A AR L ERABA TR
B FEET RSP HAT S N 0 i L BB o i (Kuoet
al.,, 2012; £~ & 4\@?2—’_@ 2018 5 #F, 2021) » F ik = % g ;N
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b. REFTRET %

BEFTRET FDA R e fp T e r A PRE pH T A
o K 4T BN o B

BEHEFF)HF Lm0 ERA %%ﬁ%ﬁ:)@iﬁﬁ‘]* 2 EFRIT S
(Chung and Jao, 2022) e P m =% /g ¥ FRiFET B PP R EFF
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c. ## 3 % ik ¥ 3#(Other Effective area-based Conservation

Measures, OECM)

B G oaT RS FET)BRAT L2 EHT SR
PARPEE R R d N EADF IR P A L R BT 28
M enF s blded RGO T P2 B AR R R RO
ok B 1 EB(F AT R X AT Rk e T 1

#?v%q*/ﬁ ’H‘m;‘§—1iﬁr%?/§):{’%’%‘dl#?\?g—?wzﬁmﬁ

/4

AL FTEF R oA SR BERRE L RE RS SRS A
B LA Rk BNArE Fﬁ?m R iTL LAk TEw Fﬁ/“}%—mw’g

B R R0 LR VAR W AR L G R ALEAE B2
T EGFEE > BEEMRITA B PP AR (3, 2021; £4,2021) -
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Rota & o A2 ed @ a2 S o 4 2 B ARET o ig ¥
B prpeniedh o Pt BN H e EHEAH IR R THE
BRI T EE G 47 0 4o 3 2Lt #ic(Coral Point Count,
Kohler and Gill, 2006) ; * 1 FFE et cnt g d 2 > p & 447 0 4o
33 4 (CoralNet, https://coralnet.ucsd.edu/, Beijbom et al., 2015; Lozada-
Misa et al., 2017; Williams et al., 2019; Escovar-Fadul et al., 2022;
Ehrenberg et al., 2022; Lamirand et al., 2022) » ~ & # % 53D & Bl
4 FrEF E SR A R ZRT (Chen and Dai, 2021) ©

BETSd FRERECRAPD L > N F R ERER
oo BHELDFTHRERRE  FH S- PRABERZ 0 PR F
EARAREERBELAT VHITA T2 on B8 G Hik G AP
@%ﬁ»@Jﬁéi@*ﬁﬁﬁﬂ?ﬁi’iéﬁ‘l?%‘*ﬁ
At E s WFEL RS N AR B TR PR PP
FHANMPEILANE TR AFRRAEL B AR R ATT
Bl NAPTHPBfop PR A B ARNEE S T EE Y ok
#p %3 (NOAA Coral Program, 2021; Towle et al., 2022) -

% R-FWETRBAEE A o

BEE IR | VPR KR e 3 A 1 AR § L%
PRER
B 1= £ B bk & N s FLE R
Coral Watch ! AR
FwEie
x5 »ns5= A F N=YE ] .
Reef Check ¢ ! PE R
f,g' 2t o~ 5 4L ,
R it 30-60 = e S MR
Coral Point Count & rEH
3. A 413 ,
o E2:a 30-60 = BB o EER oy HE R
CoralNet bR E
3D & il B | 30-180 % | A R mY | pdadt | BREF
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& 1 i¥2_ - (Hsu et al., 2019; Keshavmurthy et al., 2019; Burt et al.,
2020; Lee et al., 2020; Zweifler et al., 2021; # %, 2021; Bachmanetal.,
2022; Camp, 2022) o
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