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Clsustainable Development Goals http://www.un.org/sustainabledevelopment/sustainable-development-goals/
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"I The GEO Handbook on Biodiversity Observation Networks http://link.springer.com/book/10.1007/978-3-319-

27288-7
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FHRBER R AA S HEIEED 0 2 BIPEER TS S ik tRdps) o & E
B p frl??]“’%iip o NETE B il B b itk ERNEIER P BT L2 P 5%
Pipth Zd AHFRLR €& RAPM AR RPN EHE 25 S B IRRAT R
AR RRRIE S XL FR P AN A S R R oRLRI R AT R A
F TR ERE RS LT GTER 1n - (Key Performance Index, KPI) > m 4% & & § »%
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SHRMABRBBRITHR T TSR E AR REELY B TRARE 0 bl
Ecological Metadata Language (EML)® e 1ISO-19115) 5 a4 F k4 i & ffenig * - 7* f; G
Ao dRF R * gk B2 4 (controlled vocabularies) ¢ )4 Darwin Corel!¥ ; AL e &
3T n g R en@ e B p4e IPTIMY (Robertson et al. 2014) ~ Metacat™? ~ 2
DEIMSI 5 z4 & i¢ » @y 487 CC £ 242 (Creative Commons Licenses) -
#]4c CC-0 ~ CC-BY ~ CC-BY-SA o R*% il * enFAEM ~ 4 5 1 & foB seenF Al #
¥ R Hp LR T & At AL TR (discoverable) ~ F B~ ¥ (accessible)fr £ 1 * (reusable) > 1
BAEA P SARMBBI TR IR LB BE Y o

TR ABRG —2F I REFTRES KA F "515'2']“2_#%%“% v B~ R OHp LRk SteuE 2o F)
FAOIAEBEL T 0 ML TR R FE T AT AR B ARPE TR
EERERHE S B NP E AR SRR B S AERTARPREE T - B
HAF FL S RIETRT SRR P S R BRI TR RS ol L 3
LEARER L o

B EML https://knb.ecoinformatics.org/#external//emlparser/docs/index.html

1 1S0-19115 https://en.wikipedia.org/wiki/Geospatial metadata
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http://www.theebi.org/pdfs/indicators.pdf

BT BRI R B s N EMGOES X F P 257 ESIAY hFE- BT
f il
AR 5 e AP £~ (screening and scoping stages) °

# 2% 2.2 2 A B (Baseline Establishment) : A % e = B 42040 f2- PR @ BT ohd

iR - HAx S AT A7V ESIA (3 ESIA—RB EAL € 7
BIEGAIRY RIPP S AT RS B0 AEF ﬁ'ﬂéﬁi%\ Brig = e P A 0 PR IL

Bt TR A S HAE) o F& A7 ESIA HIADN ST AERL S K
MF oA id N ) ?EJ y ho ¥ ,,bm]\?,)g,\ﬁl/'\ *’F ,ggz »bbfﬁpéﬁz\gﬁgvﬂl*ﬂ

AR K,éft gLz ek s R R B PP (Conservation International)# B i 3= 3+ 3 (Rapid
Assessment Program) 2 2 The Nature Conservancy # & - 4 i % 3+ 3 (Rapid
Ecological Assessment program) > d % #iEiE» 5 # 4> N2 FEE- 2 R2 LT R 4
¢HZ 2P IR AREDT ERMH G 2 };J%«lir' IUCN lists, National/Local Action
Plans, Hotspots & = 3% > & & ph 435 7R Bl des AP anh "G T 0 f2 i P anIin o

Fz2 o % ie{7ESIA> Bli# % ESIA & % (3% &% o

%33 RE AR F 2 F 5 k4R P L (Focusing on Significant Impacts) © = 8 57 4 2 3%
FYRINT A ABE IR R ORGSR H I R R BT LS
BEREEFF > REAHAF I REEL B RFRBENTFF+ o

H 2 4. 2 I ¥ g i 2 K B3 ik(Generating List of Potential Site-Level Indlcators) Bt
- HBEFR RITFRT TR - ,1‘551# FRFEAREEFR L QT ANAS S fi'l“ia‘ﬂ%%CJ
- B2 PSR S A ‘ﬂ+??Héu—%Himi#¢ﬁﬁ%%°ﬂ
ﬁ“EﬁﬁﬁﬁﬁﬁtlTq&mﬁ$hﬂﬁﬁﬁﬁﬁ%§ﬂé’5MW-ﬁﬂ? Clbehdn R o 477

Ak S Axs o B AP EERE B THEEERR e F 3 R B

= »

% ¢ 5.3 #1+ * & 545 4%(Choosing Site-Level Indicators) : i — % 28§ 1 eh— %

V2l

o
!

|
Kt d oS B A B I T RIUFI - L EEG Tk ARER RS
& 2 & SMART R B2 - ‘Y'Jm#ﬁ’l@remz}ﬁ'ﬁl - Q*#BF&??J;%? A RTINS =2
Wi F1F il E F SH R AT TR e o B P R it
w0t bdy i b FL AR R BE 2 T B R AL RSN 0 I EH R Y
SRR B B AL s

# 28 6. 2 1) 2 ¥ K B4p tk(Generating Company-Level Indicators) : = & & &g ik @

R fE D R sihipiEp b e Ko s F VR ES T FR S THAS JHRETE S DR ER R
Mehizde > BET UM 2P HERLBREDTE Vo 2P fachigihy 3T S

it ERAph o NEITREL R KT LI RE
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%37 B FL L RE T 78 (Monitoring of Impacts) © - £ J13 3 g sz 27k &

Ptk & 1,]+bg L éﬂ’/-;ﬁ‘f@%* ﬁ5’?3’5 & B ’%%“fﬂ—?ij on’&"i?f%‘*

P g it PR g Fla i g7

Mg g R R T R
g eniARe o &R H B E -

- kAR o

g;

%\ﬁﬁ1%\?$%%‘?@‘ﬁﬁéi‘iﬁ?G

# 2% 8. 4F 2 41 (Reporting Performance) @ #:& 12 2 3F £ e 4|2 T H 2 ¢ p 3Reha 1%
PR REM YL WL OTANLEFL O FF PG KRG R E M Y ol
Fa B o w L AL I RELERTYE T ey s T AF BAiRE
AN R R A

HIO PR B # 2% (Reviewing & Modlfylng Actions) : & & 38 8.cw IR ALY
Romdpthend e p 1@? PRECHFTRBER D EOPREDEFTERRE o TP

SRR R EEL Y SRS AL BE B

20



3. EBI# TaiBON 4 #-4 & %42 v i

HiE b kT EBl 47 185 B chd JE 4 3 0 1217 EBl & TaiBON *74 B chip 2 4
2 Vikgpdp iR Y A s e R LR AT EEREM GF LT L
B ARG e FAok 1o

# 1~ EBI ¢ TaiBON z 5 tf-4 B 7 H 4 e &

i EBI TaiBON=*
K & B AR P Fe
G P>l A R FRAA AR
EALE i S e FHARE B S
EEHHBEM B ACE R R R F (BB B 2R F)
a5 R )
EFjHFRr G0 G d)) §(FBERIEFL b8
(2) WA BE 5 5 RPEHHFFER
REBERTRAEA L SRR ERIEROER > S EFFAFIRFER A E U R

FLOE R s ARA KRB EL P SRR RRIE DS gy o B ATRE
YR R hBE TR R g iR 0 (1) < BRI R (SAUP); (2) i i B 3 #(OHI); (3)
A Bechis 5 X T P % (MARMONI); (4) 23k 4 4 5 12 pLip) % (GEO BON); (5) 253 3 &
B 4 (Reef Check) % £ 7 78 -

1. A EAaE35% (Sea Around Us Project) ¥ chjg fE3u3- T4 ~ FiIB 2 MTI 4%
(1) 8=
"< s i‘f—glﬁ  Sea Around Us Project (http://www.seaaroundus.org/) _d =3t 4c £ =+

BB EZ SR G I~ & (University of British Columbia);# % # . (Fisheries Centre) #1i&
e gE 5 A=l IR IES 2‘_#" SREFTOREE
(2) dptef@ 4

TS (SAU)R BT R R 2 R BN E R :E,_%Lq (FAO):3i JE 4o B F6 47 s3-
LFH TAASARECERERE £ 4@% 4762 ¢ 48 s(reported)f- & £ (reconstructed)
SRR A A o R E TR G & 5 A R 2 31 2 B T gR(Fishing in
Balance; FiB){ri i ¢ & 4 #ic(Marine Trophlc Index; MTI) % 7 4L -

WEEL B T 5 b F o f g AR 1950-2010 & A AR 5 AS 8 (Exclusive
Economic Zone, EEZ){r = /3 (High Seas)#f 4 e ¥ SEfrfZ g 2 (R 6~ B 7)o & ¥ 3F
REEFTHRERE* Rp R EFORFRFERTH L2825 2 MRQBEE DT AR AL
Fr R €% S FAO (O Rk 8 T stz T 42 (Food balance for the country) » & & * 12

N2l B Ok o
T A :r\‘? BN A
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FEERERp L AR Bt B A ARk AR RN I EE

P ERERET B EF o F R E R fg k£ (total Iandings)_'rhgg RN
3F 7% JE ¥ (Kuo and Booth 2011; Divovich et al. 2015) ; 1954-1983 & & F] 5 44 > & #J& &
I fgrrdt T AL FlA 4R+ 1951-1953 & B L 3menA ¥ 4Rt (] (~33%) B i (Kuo and Booth

2011) -

HESAU O F SR B AREL ¢ WP OB FTHE - R A gt 2005 £ R Re
R T Z ¥R R FENF BT FRSAUTZEARGE SN LA E > #F IR
2005 & chE g i B 82 SAU 2% chi % 2 F § (x4 hd ik ¢

SAU B 77 54 [ 2005 & ¢ ¢4 E € 5 275,000 2 v » A ¢ 4F;4EE 5 185,100 2 #F > B
i E R i 5 460,100 2 #(F] 8) o EAEA G E ER IS T Rt THTE AR
2005 # ¥ SEip B FALE G R S 1T I andf B E 4 {r 987,538 2 #E(R] 9) 5 % 2
B SAU 2 E(B 9 - E 2N 1) g2k ,; 1,583,027 2w ; E PN ELE

BARPE A ZELEMOE N2 Al EEpER L 1,025927 2uE o /é"‘é—#%.ﬁﬁn%;@
Y EAFARM A R R 65 TR TR hEpM 2 A 1,333,900 Awpe 3B aed
;4‘«3—25’;«4\’-35* CPEFEE T RIELAAE > PTERRIEEHEER®O P E

PR3 PSR ET SAURE MG ARDBEE R X EXFZLDRTFIT RS
SAUE® Tl » XA AFE EL FAO HFE R FP 2B hF 1 - R > A Frpam b4
g EF e SAUT S BB irie- % aaick

() R EER

SAU b g ~ 3 €12 7 2K 1950-2010 & F e & & foid % 5o {48 pE(B) 10) %
A T & §R(FiB){es Y & 4p #c(Marine Trophic Index; MTI)4 8k > @ +
FRAARBEFT RS TFL e FP TP Rah- BRI HREL FE 2257 -
RAOFAE TR G2 B2 8 MARTFEETRET n‘JJ & T ET R R ik
BRIFE BT SAU R P o s AR RIGEF T ARZHE BB ERTT
ﬂﬁ%iﬁﬁiﬁﬁiﬁﬁﬁﬁ’iéﬁﬁ%%ﬁ%ﬁﬁﬁﬁﬁéﬁﬁﬁ°
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Bamc Jmwcn Advewad Sewn ’ Vavew Tinta tame

Catches by Taxon in the waters of Taiwan

Dvaans  Taimn o Vesew Tewwgr ¢ L e Cade sbene Aom
WOen, bhann, s DO mahen gt A TR s S @ P i e Wy S pee—
R e @ v TS L
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Reconstruction references
More info
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Bl 6 ~ SAU %=k 4 34 24 | 1950-2010 & & g /dna 8 2 h g £
(http:/lwww.seaaroundus.org/data/#/eez/157?chart=catch-
chart&dimension=taxon&measure=tonnage&limit=10)
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ByncSewth  Advnced Sewch  MaypedOata  Flsheses Soonomes Manre Trgne rek

Catches by High Seas by the fleets of Taiwan

Lrrankoet Dand

emtiace
Dyrwmacn  Hign e * Mamer ywage v Courscherme  accem v Fode Sepoctes exeti e
Mt
[ A CAtem eueww @onden Coomn Wenkies O Paate. Weemes Corme @ indun Oomen Eawwen & Al Scuthmant
L e R e B A W Conma @ Ot g S oan

i () ¢ 0000

ME The 293 o PRIEE [ wCTUELCINE 270 ) CIPETE SO0E NEETRE DI Sl MTITETUCRS EItITand 1 SEEIcried A RSy e IS ITL *88 sy 1) Sdvae BL0s
DTl weomwd Lata B vy SIS DR T Fand 508 AGETation CRNARSIINT 3 e Undve NBowE FAL | o trames The Feputad CAET e svartasd O th CIXR gagn

R L R L R ] Grwninad B gl Moo bt [he vpe e

EEZ001 wot ahva evamarw ser ~otteom b deta e st adacutan

More info
Governance

STy Tt | Farenes nuoodet § Tresti & conmemtend | 50 Fatenes § Agacdnre Depe | FAL FIRMS | Ememee Foteng Acoe A

Bl 7~ SAU %=k 4 33 20 | 1950-2010 & # 2 4 3 # chjg £ £ (http://www.seaaroundus.org/data/#/fishing-
entity/32?chart=catch-chart&dimension=highseas&measure=tonnage&limit=10)
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PiTiw & mooe 0

Dasec Tawrsy Advaoced Swench Mazzes Cats Fhatwrwe Bcommemsy Bossewty  Manswe Martwe Tragte irdee

Catches by Reporting status in the waters of Talwan E=ra

Serermimn Meoareeg aimes ¢ Mesuse Tessge  + O szteme | ssew

OPecoc L Uresaes

- o

1eae
i et 1900
. Rapases m

Wt Th dom oot prwmmrt | s s d bre e P e e wad A 0 4 e rvnd 0w+ @00 4| o ped A4 g Ve bontedh| P ot by ok e G20
iy wbiad 4110 00 o ewmind Num Do Funk 0k dgreios (N peTiEas if e tend e Fal( 1T i i Tw Vil caih b o = P S gt
it ¢ e Aeeet weed G e e M wet 1 1L e e T - fun, domwdond e 2t Ma s B dpenite

FIDV 0w 0o otmmms s cooeds b s soed amd of o

rw S  Reconstruction references

B 8~ SAU B+ A & 2005 # ¥ sp &2 L ¢ SRGEE
(http:/lwww.seaaroundus.org/data/#/eez/157?chart=catch-chart&dimension=reporting-
status&measure=tonnage&Ilimit=10)

i - L} c V(- E r G n |
REARE (BT 0M)
L2 L 1 LR ud ] £=7 ] nEwE o2 0] MENE
2006 129511 732 014 201,668 52 956 34 922 27 272 444

=RaER LE S e ] a8

1

2

|

4

i EReEm- Ry «08. a8
L

! 9587 538 732014 201 663 52 950
L}

§

R TR (M 0N

v R EniER | =] § wOom Erctcl

" 2005 1,333 900 159 900 716,600 776,800

7

U SESUR-ENEEE . HOR - BOR - SINESR - JOKENSE - EESR

“o HESY ERAER Enrem e sOm im] | HAYRRER SAFaEm AEEER

"% 1 1563 027 1,333 %00 - 716,600 159 900 34 922 272 84 207
L 2 1035 .7 - 776 800 716 600 159 900 34 922 272 444 X7
w 3 1,333 000 - - - - - - -
"

Bl O~ k% 2005 £ f % &L a Tz T4l » = f6 N3 AR 2005 & £2 08 -
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FISHERIES, ECOSYSTENS & BIOOIVERSTY

STARTED  PUBLICATIONS NEWS  PROJECTS  PARTNERS  HELP

Basic Search Advanced Search Mapped Data Fisheries i L Marine Trophic Index

Fisheries Subsidies in Taiwan

Amount USS % of landed
Subsidies categories and types Year '000 for value for Source
specified year  specified year

Beneficial (good)

Fisheries man 2003 21794
2009 24448
development 2003 4081
2009 4539
Maintenance of MPAs 2003 324 Cu
2009 3602 Cullls
Sub totals 2003 29089 1.03 -
2009 32589 8.34 .
Harmful (bad)
pnstruction, 2003 79400
2009 93151
F 2003 0
2009 0
; tion and renovation 2003 126514
2009 74572
Marketing suppart and storage infrastructure 2003 6300
2009 739
2003 0
2009 0
Jn access agreements 2003 21098
2009 23542
Fue 2003 120000 Talpei Time
2009 130183 Taipei Times
Sub totals 2003 353312 12.49
2009 328940 84.15 .
Ambiguous (ugly)
het assistance 2003 14500 APEC, 200¢
2009 4354 200¢
Vesse 2003 0
2009 0
Rural fishe o 2003 o
2009 0
Sub totals 2003 14500 0.51
2009 4354 m
Grand totals 2003 396,902 14.03
2009 365,882 93.60
These data were originally generated by Khan et al. (2006) and Sumails et al. (2006), and updated by Sumaila et al (2010, 2013) This work identified for Met!
each maritime country three categories and twelve fishecies subsidy types, with subsidy amounts provided for year 2003 and 2009 in USS. Subsidies for B Full reg

the maintenance of MPAS are derived from Cullis zuks and Pauly (2010). References for both the reported subsidy amounts and the estimates (in
brackets) are provided for both 2003 and 2009, The subsidy intensity in the form of total subsidy as a percentage of landed value for each year is also
given

© 2016 Sea Around Us Contactus Citation Policy Privacy Policy Terms and Conditions  View code on GitHub O

B 10 ~ SAU =k 4 34 A T & 38 4 % 5o {4 BE (http://lwww.seaaroundus.org/data/#/subsidy/200)
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2. /it 4n ¥ (Ocean Health Index, OHI)
1) pFE=

B RESGER IR AR B IR R < R A R AR BRI R H A S X 2
ERFRALE L ERS Y AFLF ) 2IAZIE 65 A AR R RS F e S

B RAAEE R ASES B2 T o - B ARB E R RBN o X0
2012 # 7 &> p ZA(NATURE)#F 74 & [ 23§/ 42 & 45 8 » Ocean Health Index (OHI) |
FIER 0 1T BRI G S Bondylico 2013 48 {4~ 35 5 5wk A S 4 5 220
SE T BERA KRG HFLEERTR - LATERE A R o BAEE YR
AU S5 Sk O LR S S T

(2) 484

AR Ay Bc(OHI)E 5 2012 & 48 4 % k3®ip A df81 4 0 4 i kIDfrg Bk &
14p - (Halpern et al. 2012) » p P F Y 4% - BB B* 32 B3 R(23 - 78
BRI -2 RER -2 RAAEHRTOFELEN A7 PR ERFF LA TR L AL &
A A Ry k FP e 32T B gtk g (Halpern et al. 2015) - OHI # 2 7 10 7 P %&(goals)¥= #c 8
= p 4210 1 1) & 4 i 4 (food provision, FP) » 12 A4 A 2 B B ok s L S b o
¢ 35T ¥ 19 4 4 3 (Wild-caught Commercial seafood) 2 /= i¥ & 7& (Mariculture) ; 2) & sig.
¥ 7 4 (artisanal fishing opportunity, AO) » -] ARSI A g 3 = SN # § = FuhJE -
B Rl AT A R T K5 3)p R A F F JR(natural products, NP) » r A FRH 2 50
B Sk p AR ehd F TR A)BERE 5 i 4 (carbon storage, CS) » st F 2 F ICEA A
B oG ff kR 5 5)j% A iR-2E (coastal protection, CP) » % i 3 ek JL 69 cija i ris Alie
B omff o 6)is 54 32 g A(coastal livelihoods and economics, LE) » & 3% #rif /& 522 75 i¥ch
ij‘ui‘c%& € a S F(LIV) > 2 3R Z 4 e~ (ECO) 5 7)ELk 2 257 (tourism and
recreation, TR) » F&d %14y ~ kB4 & ~ BELE K- 030 Fal & 8) it g
(sense of place, SP) » & 3% 4p #hf&(iconic species, ICO)fr-x 4 4+ ¢ 3 B(lasting special places,
LSP, ¥ & & 7 #48) 5 9):% /% -k 4 (clean waters, CW) » & AL kI 4,505 4 ehdfz & 5 10)2
F % kM (biodiversity, BD) » ¢ 354~ #8(SPP) 2 &3+ (HAB) %5k ik o

OHI i sl B — % prow = i 2 4 (core framework) » 4 17w 47 3525 T 2
S R P~ 3 BRI IF di(tailored framework)ig (T 2 N R B IER 0 TR KT - B

[16] http://data.oceanhealthindex.org/anatomy-of-score

(7] http://www.oceanhealthindex.org/
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% RALN S B4 chf e 4o Pro 3= 1 & OHlcore™™ 2 OHI = #0847 5119
2012-2015 #p BF & = = 7w =X > #f 3% (Halpern et al. 2015; Lowndes et al. 2015) » # & & %
/4 g-(Halpern et al. 2014) ~ = & (Elfes et al. 2014) ~ ¥ #(Selig et al. 2015) % ] 7 & = = —
o B A6 RRS i fed el

AR BT A SEEEE o 8 OHl e 5% FAO ehfi il - =2 23 & WUGAA
B OHI =R < 2015 & 3 ip B % » S8 a@ad e OHI A fich 64 5 w4 i3t 21 T 315 70
A B TR 221 BN Y 2R 141 4 (R 11) o S RGNS 2 2012-2015 £ OHI 45 5+
FPHRaORTA Y 0 SRS ERAERFZ FERBZIFRHEN 2T BB A
BEE R B AL 2w RE A 2Tk T () 12) o

() #& 2 E&K

OHI © #th— 2 L F 3ol # 22 B {r@ anmR 1 L > TR BB/ FR RS
T3 3= i ch 2 M 2k (Lowndes etal. 2015) » 308> & RiE 17 OHI = f » e g enfE & 4o
FHEDIPAEEEDRARE o d 0 - iR AT E S P - JE4F £ SNl i E
i Ffel $H 8 5 0 BPFop 45 5 R AR R AR08 B enfy B0 &
pibz ﬁﬂiﬁ%&‘%" AR o f@iE AP W R F BT AR o A ke k2B AR
HEARER ATEHMAAREI RRZ A o d A g RWE R E S - dle B
wiﬁ’?ﬁéﬁﬂﬁw%.wg Y FF AEF CRFF A AR R R
SErE FE s AERT AR ERfog B AR LT £ OHl b= 4 - B
e W B AR LFERIED ATE hE B ELRI T o

(18] https://github.com/OHI-Science/ohicore
[29] http://ohi-science.org/manual/

[20] http://www.oceanhealthindex.org/ohi-plus
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GLOBAL scores (11} DATA EXPLORER METHODOLOGY NEWS ABOUTY

OVERVIEW

nﬂllllllﬂlllﬂﬂllllﬂllﬂlﬂllllllllllﬂlllllllnnlununlnnnum...

TAIWAN &= OVERVIEW

SCoRE OVERALL SCORE LIKELY FUTURE STATE

10% 7%

Bl 11~ OHI % * FAO ¥l 2015 # A WEAE B ea X i E 8k s 64 4
P f

(http:/lwww.oceanhealthindex.org/region-scores/scores/taiwan)
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TAIWAN . OVERVIEW &d DATA e MAP

GOAL EVALUATION Tatwer

TAIWAN < OVERVIEW a DATA O mar

GOAL SCORE COMPARISON: 2012 - 2015 Tatmas
. 0 TEARS
o 2 —e v -
A &
A A
A
5 4
£« ,
o ﬂ ® -
" ~
e
) I A
@ o -
C Aot 4
F - "

B 12 ~ &g A 5 2015 & OHLdp R & 98 p {Rem®a 2 2012-2015 & 98 P R34 & 22k (G704 32
T 35k Foant )

3. s Eehja s EE RIR MARMONI ¢ thip i
(1) fFE=

Marine Biodiversity Monitoring and Assessment of Conservation statu of Nature values in
Baltic Sea (MARMON!; http://marmoni.balticseaportal.net/wp/) £_3k it % /4 e 45 a1y
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(Latvia) ~ & #74= £ T7(Estonia) ~ 5ff - L SRR L TR FPR BRE A 5 S HMH LY
ERE

(2) #HHRH 4

Lbfigﬁ *?,%’gv} wEA ;ﬁ]%:}ﬂﬁl SE TR > R E B ER Bais e

ﬁﬂ#*%ﬁﬁﬁw’%A%mﬁmﬁWimimpA%mﬁ4# Elfed & %

?%@m v g B (Martinetal. 2015) - iz Bt L F kp 14 B L B 57 =
BRE R 58 WA T NE Rk Srdpth 0 T B AT R e E RIS 2 0 TR E ¢
AN REBAS S FMEA S B L EL 49B 4 2 5 144 1 (Martin et al. 2015;
VMMHMQMQ°E§’%ﬁﬁﬂ{ﬁﬁﬂ%mﬁiﬂm+&%ﬁﬁ4X%ﬁm&ﬁw
B~ Ao 2 u s ]l RRFMEFE R L AREESRES 7 ARk T ER
PRECFRE B CHATRFFCERTEIREE A AARLIFERPE DK
k. (Macoma balthica)sH ' & ¥ 4. % | 552 P ipEipike 7 F5Er e 8%

ERCFEHFERA R BUEALSE FNRFRB RS SRR TR K
EER AT S LaRHELE KL YR ‘Qﬁ‘ﬂakﬁﬁﬁ&‘@9¢ﬁ3‘
Mwl s 2ok E R AR R & (by-caught) £ A& 4p #c... % - MARMONI 3 B &ndp R 473

mﬁ%ﬁ%%mwmvéﬂﬁ%ﬁﬁﬁﬁﬂﬁﬁmﬁu$

(3) =&AL H
W*’ﬂ@Bﬁ%*ﬁ%iﬁiﬁﬁ%iﬁﬂ-%?£ﬂm?ﬂ&% R
MARMONI 7% B 5% ~ dg fe T P ~ 2 2 7 B A REP 5 F 5T 40 B SR e

gﬁﬁﬁéiﬁ#iﬁiﬁﬁim$45°

21 MARMONI Indicator Database http://www.sea.ee/marmoni/marmoni_pulk/start indicator database.html
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- ~'.§j" s
& MARMONI noicator parasase BESEEE # oo oy

Fl 13 ~ MARMON: 4 #5558 B &30 5

4. 233 P 5 REPIR(GEOBON)? chazkia x4 $ 3 % 14BLP % (Marine

Biodiversity Observation Network, MBON)
(1) pF ¥

>3ka A4 P 5 R ER] % (MBON; http://www.marinebon.org/about-mbon.html) #% 24 g
% GEOSS ™ e59GEO BON 4+t /%4 fi k" iER S 2 end LT Rl > B oy Aide g
BB 72T BARFVHAEED2IRA P SR RPIESY - BRPEFGEY
7% 6-7p MBONworkshop ® 3¢#h = = 23R B2 R B8 4 3 53R BLPIRRET - 4 LR
Bl FERDAH SRS 1 1) 1 0F ] BER L4 5 "GmBON" ; 2) L3 M. Costello 7 & >
P. Miloslavich, I. Sousa Pinto, G. Canonic I, F. Miller-Karge ¥ + L4=%3-3% 3 - £ 30~ 712
Biz373) A K& 4353 GOOS 22 GEOBON i ¢ 5 4) 34 EU (2 > ~ 3 & ‘Xenjs
“hAE 2 ) 4o r MBON 0w iy o His eha (52 45 1 1) 3 122 2 8 GEOBON 1 f8 f # 4 1
@22 2)UNESCO/IOCGOOS : 9 % frl2 % 23 A 4-4 fieiitshm ¢ + 3) MBON 9 *
% & @ # & {7k 0 Pole to Pole scoping workshop; 4) if £7 I el %2 % > Bildode
IMBER 74 i% ; 5) #-pt =t 1 i3 ¢ d3cnf 2 a2 R 7|, 6) R frl s ch1 18/ 2 & 1% 5 7)
g2 2017 & Mk e oo

(2) k@4
MBON i & cnFl W E{rff & 1 ivk-0 4575 6 5 1 1) W EEE T
BRECBRE-BIEZCFUERERCDAREZFIRPETR P EZ Y
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http://www.sea.ee/marmoni/marmoni_pulk/start_indicator_database.html

BARr R 2 YRR BETHCHREM G S AFEZ FRY ) E 2T A —F
AEZREL I 6) FRAFEZAHN c ARASP S AP S HREL B HEG
A K# ¥ 22 GOOS % *r & iF » 77 % %8 DNA (environmental DNA, eDNA) 2 #-5 & jp| &
RTLE e EmipdrZ T2 ZRAIVDIPBFASZ 2 EERAF év’ﬂf;&i“'ﬁﬁm °

B) #=RELEHR

ZE2 MBON#-7 ML ~ 23 70 REfo2RAGEL - RT i kenja x4 5 3
B BRI T 0 & 3 A ERLR NI ~ T fraeat ) MBON #-9L § ciajilip] = 2 5 & A7
BURIPLHT » 4oiFiR] ~ R DNA » &2 2 & LR > 2 ~ X ch R R {feg 2T o 14
WBE AT > BT s R A PR RSP SRS B AR R e ik

5 M 4 a5 8 (Duffy et al. 2013; Muller-Karger et al. 2014; B 14) - & 3%

MBON # & B 2 RBIFE > A RRBIF BAR Y 2 BB TREP ~ fpif2 L FL
A1 EEE P BRE 232 AR ETE AR o L8P a‘w&ﬁw 3 1
AR L TR 2§ 4 Mark Costello + .8 % WORMS F AL & 2 ¥4
A2 "#7"%&’GEOBON‘E'ﬁ%"’,;s}aj,F{,r.f'}m—fﬂ Frepitg & F.#méc)x,j’ﬂ-b%_jfg
TR EAFHREEE 2 GmMBON 2 BFf RiFmE 2 £ T o

About MBON
Outreach

What is MBON?

The Marine Bodiversity Observation Network & composed of regional
Networks of SORNUSTS, resowce Mmanagers, a0d end-users working to
integrate data from existing long-term programs (o improve our
understanding of thanges and connections between marine blodiversty
and ecosystem functions

The MBON peojects are integrating independent histoncal and cument
biclegicalecological surveys and databases with biodiversity indices and
add new observations that incorporate new remole sensing methods, novel
mobecular (eDNA) technologies, raditional ervironmental research tools,
and coordnated experienents.

Benefits of Creating an MBON

MBON projects and their portals will play an impartant role in enabiing the scientific community 1o describe the
relstionships between biodiversity, organisen abundance. system productivity. and ecosystem services.
Anticipated Benefits of MBON indude

® 14 ~ Marine Biodiversity Observation Network, MBON (http://www.marinebon.org/about-mbon.html)
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5. 23k & E Rl (Reef Check)® hfy i
(1) ¢ E=

P R E R £ ¢ (Reef Check Foundation; http://reefcheck.org/)1996 # = * » 4% =3¢
FREPRS U ET A EfopmEL Gk o p 1997 BB EFRWET R 140
FARE LA AEd kp 95 B RS - (territories)d ;B R E R A LK R
(EcoDiver)zuzg s 2 ﬁ #r % 2 (B 15) o

€000 wmii ~ew
B Celebrating 20 Years

Empowering People to Save our Reefs and Oceany

1997 - 2016

~

\ T .

REEF.nCHEC‘K'S MISSION ISTO E POWER P\EOPLE TO SAVA\
OUR REEFS AND OCEANS 'i:HRQUGH EDUCATION,

RESEARCH, AND CONSERVATION B

WHERE WE WORK
PR e
@ 5.8 g |

ﬁ,@ o .?*?:;; gv@-

£y S 2
- :,@‘EY 1 L4
‘3 S K;

Search

] 15 ~ Reef Check Foundation (http://reefcheck.org/)
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http://reefcheck.org/

(2) M 4

SRAEPBATRAEABIDENAS - R T A& ¢ B BAKE VR
#2 (EcoDiver Program®) » # 423 sz 5 5 2 13 D AHRRE Rl 4p 5190, g ok
FARFDE S BT AESERS > UREFRAFOTHEST c AR E R TR RS T AR
FRBEATREFURES PO REERE AL ARTAREVHEFERER
ﬂﬁw%@ﬁﬂﬁiﬁ FIERE S A R AT RE S o R R D

FAZHETRIFRATADECESE N ANV R FFDPRERCORELR
_{r& & > -k T #ER(underwater photography) 2 &% #| £ (phogrammetry)$ jiFeiP-ig Jif 38 27 =
Pl S Lﬁ%#?@FﬁWU£*§£@F%ﬁ%%%%%Lﬂ@’ﬁ“*T%
PURBEFERERPPERE T o inknagt -2016 & 47 > 2 RPWRET P e
% (ReefCheck, France)ﬁfmé * 3 GOPro # % 1% 4p #% 7 Reunion Island 3» % 305 & = = & ggp
5 78 > L 2 PixADmapper Pro #3820 & #0484 1,625 & 32 i3 B (T T g ffov fiyr 30 1 o
g bR P 5 g 4 2 e P e ok TR R R R R R
FUEERELICPPERIF AL ERNOF TR * X4 TP WELL
GERE R AR AR TR e W R K RIIF b T o

2

¥

LA s € POl 8 4 Reef Check Foundation 3 59 7. 2 il 43 4 cnEIRE 2 — >
EEVaTh B AL P AR e rp R i TR o p w2 e
T U3 X & Bip Aol o w ;’ELF% ﬁ(%} 16) » i ﬁ&;a % 7B g Bk & Reef Check
Foundation # & & >k P w LT c(B17) > e FEy B g2 PHE 2 BAEK R R
BAR o RS RB P RAN G m%ﬁbk F157 ;.’&;‘i?i‘é » Tt > 4% & Reef Check Foundation

A B TR AR 2R BAREGEL Y o

(3) = At
BEABE LIRS SRR § GBS A S R -

]J;:—E\-} sy B ¥ erT\Lfb j\—\J.ﬁJ ﬁl' f,% - OI%P‘LAJH‘T""Q lﬁ‘? ’ ';'P%%'ﬂ ’f\:":&l %/‘L\_/_E’ ’
B ITRPBERRL RS S RHREE L AL ERTA GETHD B A

22 EcoDiver Program http://reefcheck.org/ecodiver/about-ecodiver/

(3] Reef Check Monitoring Instruction http://reefcheck.org/ecoaction/monitoring-instruction/

(241 https://pix4d.com/underwater-mapping-3d-coral-reefs-enhance-environmental-reefs-surveys/

2] https://sketchfab.com/models/f26b0c14390b41e59632df19818efeda

(26l - o BB F S ¢ http://teia.tw/
7] - serp g T € 3 A 4 http://teia.tw/zh-hant/seawatch/about
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http://reefcheck.org/ecodiver/about-ecodiver/
http://reefcheck.org/ecoaction/monitoring-instruction/
https://pix4d.com/underwater-mapping-3d-coral-reefs-enhance-environmental-reefs-surveys/
https://sketchfab.com/models/f26b0c14390b41e59632df19818efe4a
http://teia.tw/
http://teia.tw/zh-hant/seawatch/about

FHIP TG RN EIE P S S odp kT ko A 2 A B AR BT R A
Aef » BRE2F - BPApE 2 PP RT I LA F A5 PR - F
FRFR- HHHE R TP R R REERRER &ﬁi AT AR M T

IR FRELES TR G e > A ZRIFTRET 0 DR R

QOO0 our somus
Celebrating 20 Years

Empowering People to Save our Reefs and Oceans

REEF CHECK

1997 - 2016

'WHERE WE WORK SUCCESSES SEA STORE

Reef Check EcoDiver Program

Coordinators, Teams, Training Facilities & Volunteer Opportunities

INTRODUCTION
Welcome to Reef Check Taiwan!

» Reef Check Well Represented at Asia-Pacific Coral Reef Symposium - 2014-08-246

sund Taiwan threatened by overfishing - 2012-01-03

+ Taipel Times: Ocean:

REEF CHECK TAIWAN afteo ders-2011-07-18
TAIWAN » Taipei Tim up to check health of coral re nl-2011-05-10
Contact Information » Reef Check Taiwan Continues to Grow - 2011-D4-26

#1555 Ling v Canada.com: Taiwan coral reefs “turn black” with disease - 2009-03-30

Talwan Environmental Information
Association (TEIA)

TAIWAN
E-Mail: giaoling:
Website: http:/re

+ Taipei Times: 'Black disease' is killing coral reefs off Taiwan - 2009-02-09

» The China Post: Taiwan. LS. scholars try to save coral reefs - 2008-03-03

nfo.org.tw
heck.blogspot.com/

“eurvevs 173

Surveys by Year

2015 30 2014 34
2010 37 2009 29
2008 8 1998 13
1997 22
DONATENOW;|
| Yos. | want 15 help s worldwidel

Copyright © 2015 Reef Check Foundation
Reef Check is a registered 501(c) (3) California non-profit organization

| Search

B 16~ 4 455 T ¢ %2 3 % 7 T 2| (Reef Check Taiwan)
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About Reef Chack Tutoriul

Belect Sites

Select Species

Gelect Yoars

Taiwan

Analysis Tools
Findd Coordimts

Data Entry Portals
plicr Vb (1ot oy A et Lghsei)

Monitoring Protocols
KOO PHOD! WY

] 17 ~ Global Reef Tracker (http://data.reefcheck.us/)
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1 FILL IN WHITE BOXES ONLY This page Is ready to print

2 l;lu name:

3 BASIC INFORMATION

4 Country. State/Province: Clty/Town

5 Date Time: Start of survey End of survey.

? Lattude deg min we NS Longihude dof) min - EW
8 Orientation of transect NS O ew [ NE-SW [ SE-NW

10 Temparature Alr © Wat surace °C am ___'C at 10m 'C
o

12 Distance of start point from shore. m Distance hom nearest iver kM

13 River mouth width [ <10m [ 11-50m [0 51-100m [ 101-500m

14 Distance to nearest pop center km Populason size (x 1000)

"W

16 [Weather ) sunny () cloudy [Z) raining

17 Hortzontal underwater visibilty m 18 tis the best reef in tw aea? ClYes  [CINo

19 Why was this site selecled D MPA Cimpacted  [) Dive Site  [Z) Reswarch  [] Other

20| [IMPACTS (rofor to instruction manuaifor definit

21 Is this sits sheltered? [ Aways [ sometimes [ Exposed

22 Major coral damaging storms [ Yes [ No Iy es. whon wis lost stom?

23 Overall anthropogenic Impact (estimate) [ None [ Low [ Med [ High
24 Is siltation A problem? ) Never [0 Occasionally [ Often [ Always

25 Blast fishing [J None O Low [ Med 1 Migh

DATA  FIFLD SHEET SITE
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d'Al B lCl D E 30 R0 £l I D O L O D O L, Y, ) IR ) R
1 Site Name: Countryfsland:
2 Transect Depth: Date:
3 Team Leader: Data recorded by (Al names):
; Start T
& Substrate Codes
7 HC hard coral SC soft coral RKC recontly killed coral
8 NIA nutrient indicator algae SP sponge RC rock
9 RB rubble $D sand S| siticlay
N OT other
12 (For first s If start point is 0 m, ast point is 19.5 m)
13 SEGMENT 1 SEGMENT 2 SEGMENT 3 SEGMENT 4 DEFINITIONS
" 0-195m 25-445m 50 -69.5m 75-945m
HC: Al Ining carl mchuding bimeched
150 19 25 6 |s0 60 75 85 Py el o
16 05 105 265 355 505 605 76.5 55 o
L) " 26 36 # 61 L " $C: Inchae 208nNids bul not sremones
{om)
15 115 26.5 6.5 515 61.5 76.5 ]I.l
I RKC: Coral ?hal has dd wihun the past
w2 12 27 7 52 62 L 87 yesir, appasrs (resh and white or wih
l coralde structures sl recognzabio
M 28 125 275 s |525 625 75 L)
213 13 28 8 ]n 63 78 23 NIA: Al macro-aigae escept corsfine,
I calearnous and hurt (record the substrate
235 135 286 38.5 515 635 78.5 883 for hese). 3
| @ OT, turf 15 shortar than 3cm
224 1“4 20 39 54 64 70 "
SP: Al erect and encresing spooges (but
28 45 145 205 3.5 5 646 19.5 9.5 O WnIcAes)
26 15 30 40 |55 65 180 ]n RC: Any hard substrae, includes doad
l I corml Inon than 1 yr okl and iy be
M SS 155 an & an & &5 & A5 A5 A o urf of 1
DATA  GRAPHS  INSTRUCTIONS | FIELD SHEET ®
W25 WA E Ry AT KT Lsd
" ) " < (0 3 U B )
| Site Rame: Countryaland:
1 Transect Deptis. Team Loader:
3 Date: e Start Tine:
4+ Osta by {full names)
s
. [ G-20m 2545m | So-em | Thasm |
¥ Famsy
0 Famiy Haamuican
Famdy (usaowioe
.
Famiy ad
» T —
'ﬁllﬂulm _]
TH{CDeAnGs aoghiens
17 Saidomelopsn
e ‘M%;M
1 Fi Stardae
e
14 Famiy Mumesdie
Grouper ONLY
W >3em  FambySerarsims | 0-20m | 2545m | S0-Tém | 75-85m |
17 3040 em
% 4050 em
1 5040 em
!.*u
. DATA | GRS | ETRCTONG 90D SHINT Mt LT SHERY BaviAny P

Bl 26~ PRI PFAES 262
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) c (1) (3 3 G " I | J
1 Site Name: Country/lsland
2 T t Depth: Team Lead
3 Date: Start Time:
4 Data recorded by (full name
5
i Inver 0-20m 25-45m 50-70m 75-95m
Banded coral shrimp
7 |Stenopus hispidus
Long-spined black sea urchin
4 Diadema and Echinothrix spp.
Pencil urchin
9 Heterocentrotus mammillatus
'Collector urchin
10 Trip spp.
Sea cucumber (only 3 RC species)
11 Family Holothuriidae
‘Crown-of-thorns starfish
12 Acanthaster planci
13 Charenia tritonis
Lobster (spiny and slipper/rock)
" Malacostraca (Decapoda)
16 Giant clam (Tridacna spp.) 0-20m 25-45m 50-70m 76-95m
17 <10 em
10 1020 em
19.20-30 cm
20 30-40 cm
21 40-50 cm
DATA | GRAPHS | INSTRUCTIONS | FIELD SHEET FISH | PIELD SHEET INVERTS ®
Bl 27T -» WL PE St b kit
4 A 8 c o E F a L |
1 year monih Sy cousty caten e E N Sop
2 015 5 3 Tatung 1% Lamyu 880 Langdoo Harl 220811111 121529722 10m
3 2018 5 3 Tatung (2% ‘Lanyu MW Langdoo Mad 220811111 121529722 10m
4 015 5 3 Totung 40 Lanyu BN Langdeo Mt 220311111 121529722 10m
L) 2018 L) 3 Tatung (1% Lanyu M8 Langdoo Haed 220811111 121829722 10m
L 205 § 3 Tatung W Lanyu M Langdeo Mael 220811111 121 528722 Sm
7 015 5 3 Tatung (1% Lanyu 888 Langdoo Harl 220811111 121 529722 &m
8 2018 8 3 Tatung 4% Camyu M Langdoo Mad 220811111 121529722 Sm
9 2015 L) 3 Tetung (49 Langu M Lengdeo Had 220311111 121529722 5m
0 2018 8 3 Tatung 2% Lamyu MR 5 9 Maide 220822222 121517778 10m
n 2018 ) 3 Yatng (20 Lamyu MR T U2 Made 220822222 121817778 10m
12 018 8 3 Tatung £ Lamyu SR 500 Maide 220822222 121817778 10m
12 2018 8 3 Totung 2% Lanyu MR 5003 Maide 220822222 121817778 10m
" 2018 s 3 Totung 2% Lamu B 35 | 121517778 &m
15 018 -] 3 Totung (2% Lanyu MR 121.897778 Sm
16 2018 ) 3 Tateg 12 Lanyu B8 121897778 &m
14 2018 L) 3 Totung 2% Lanyu M 121817778 &m
15 2018 8 3 Tatung 2% Lanyu B8 121887778 10m
19 208 s 3 Tatung 2% Lanyu B8 ! 121867778 10m
2 208 8 3 Tatung 2% Lamu 848 IR Hen R 220830056 121847778 10m
21 2018 s 2 Tatung % Lanyu B8 W Hen A 22 0830856 121847778 10m
n 018 5 3 Tatung (2% Lamyu MR SR E Hen R 220830886 121287778 &m
23 018 3 3 Totung (4% Lomyu MR W Hon R 220330456 121547778 Sm
24 2015 s 3 Totung 1% Lanyu W K Hen R 220830056 121587778 *m
25 2018 8 3 Tatung 010 Lanyu B IE Hen R 220830866 121267778 &m
2% 2008 1" 4 Pigiung N ¥ Lugee NI X AN Baaut 22 3551839 120271464 10m
7 2018 1t 4 Pigheng K% Liogee 805 R AN Baaur 22 3551889 120371484 10m
Dl - -
DPEREEE S IR S R S S
(B) PEFETRIZEAP
Y 2R 4% - S ;3 P
R ER S TAIRI - s BRSPS kT A
(impingement) » ¥} ¥ ??;‘va’ g2 44 0 At Z 2 ECAE
B 20 emitied FARBEPLFLAE 87 Az 10 7
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2. REFRRE
(L) ®EFkFhk A

AEAAFRM GRS R P REF [ F A0 DA3010 5 Atk (1) R
KFEATEF 2 F Lanp R R BI(DO2mg/L) 1 2 (2) BERAETET -2
WiREE vl o TR S Z B P R R R B2 2 R R
% 105 jegid s ipl sk s e vk TR Rl % 0 2 46 pH > DO~ i@%ﬁ,\ﬁ@\ AN by 42
__»IE"—J;K?']"" \@]@]Kmfﬂ._go,;gj\%ﬁiﬁﬂ_ [T %Iﬁ’-ﬁ'—%!‘}.”ﬁ
rotp Rl ni Sl gk A E & (92-105 & ) 355 100% - FeH i RF ¢ 4 2 e R
ABORFE RS DY F - BRSSO RS T PR IR T e
FREEREF LA DTT(R20) - FURPH B AT iiiﬂéiiéﬁéi% if
EREAEELIT LK RPPH LD 8283807 < R T8 5 S AN fE
B3R BB 76§ AL EEAPE . R AR 2 FT’J(?#%L%I??Tﬁ 75585
Lo ARF BRG] ARG AR 5F XL RS RHBEE
KRR E BRI R B D 2 d T K S R o
(R 30)2 = F(M 31)E 4248 ~ ABH BT ¥ -

My AR IR K W A R
92 2.708 | 2716 9971
a3 2.708 | 2,716 | 99.71
a4 2,888 | 2,896 | 00 72
95 2910 | 2912 | 99 93
96 2,909 2012 | 99,90
97 2911 2912 0097
9% 2.909 | 2012 | 99 90
99 2910 | 201 | 99 93
100 2910 | 2012 | 99 93
101 2028 | 1 930 | 09 59
102 2.938 | 2,940 | 99,93
R SR ST BT II A §L 8 R
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Figure 19,2 shows changes in the relative input of six of the most hazardous substances to

the UK marnine environment, five heavy metals (Cadmium, mercury, copper, lead and 2inc)
and one organic compound; indano

Figure 19.2 Combined inpul of hazardous substances 10 the UK marine
environment, as an index of estimated welght of substance per
year, 1990 to 2012

140 Unized Kingaom

Index [ 1000+ 100)

00 1908 3000 2008 2010

Source: Dafrs Marine Strategy and Evicence Division. using deta provided by Emaronment Agenay.
Sconh Agency and Iraland Agency.
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Ehte— ] FREW, SH200FE FE ZFEERTAHPARCCF=RA R ¢ o
xéi"P BHITFLLEEPR L IR TR ZTE-H T i FrEn s 1B RIE A B4 o Mok k
r R F R Rt ) S 200 RE S R AR E%‘l—m
PARCC i=R 3 p @ » 28cP 83/ AP » Tk r ZfLF FREEEHE—52 T
20 P fE s HFE S FREPFT FASPARCCE=RE P ? » § 5 TEREERE -2
HFeEAZRE-HFTHLAY > AR EIRFETA LS Erdai®t: > ¥} 137
EREFAPE -

A S E RS S REEA S P BT PARCC IR A 47 5 R 2 TR K
EEHH O FHL TR SR AT AR R LI Y > SR LA B LR RE DT RAD
T {@?J‘M]&“ﬁ&m%w«m@ﬁz;:i y A ﬁivwm&ﬂwb&jid/}ﬁﬁ‘z n
BEAGOR YA BT R BT RAS G S SR TR ER TR L LR
T2 A 0 B B 0 4 TR AL R R

& TP AT S 2 BH I BT L hR ] T R R 4
] RE 0 Bth A 3;?1 & pJR ehentiit 4 47 2 2 (Humphries, 2013) ©
U

i % ﬁ‘%}"' A4 R ¥E 37 5P & F f(item nonresponse) 2 & =t & & Jis(wave

(1) F0EF b 20 % B2 PRNERY > AREFTATE | %% (ot
%éﬂz%‘%%zﬁﬁme‘ﬂai EEWE) AERT ““’°%’*imﬁ
2eh s FoAA A L b:§4_ﬁ.hm' Mo ArF AR RN uEAY B2 PR
PR A S KRS p+®%am*&£ E”Pﬁw*?%#*

() AZEF 5 fF* NPT - BHMEFS S (L) N plR o AT EF
BhERPAE AR 2 ERAL (RRE) ’?Fn\#\é_,f-ﬁié\@ﬁﬂi‘ SRR o B
FEAFRT o F - BRI L ARSI o VR T S s? TRARE S A A

Y- fafmT™ o - Bz 24 ek ? o L4 L5 £ v (Graham, 2012) -

+L
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2. # % TR
¢ R 2N E 4 a4 B (Missing Completely At Random, MCAR) ~ S8 4 ik
% 1z (Missing At Random, MAR) 1z 2 2L&¢ #8828 4 enak % 2 (Not Missing At Random, NMAR) :

(1) 2Mtpads 2 & D F- Ry PR&E2 > THFLAOBIFEREA P DEL 27k
o i d e FRDEAMN  PIREOTHEL Z R 2EPL L o blde R G
FEF LRG0 F R PR T ITa BT - BATORE > HIWEIEAT KK
GFIHEEL T 2P L > HRE (RAGF) L4 L PR T

(2) "TWHF L dE A B A DRETRERREI DG M B ABRRIOT AL B -

MAR 7 2 T4k 4 & 37 #- % (analysis model) & 7 AL 4% £ & 47 # %= (missing data analysis
model) » & FitA fEa 47 He? ¥ g T AL R F] > B2 ﬁﬁ*** MAR @ #_&
MNAR = 3 FF 5 7 # LR > MAR * A5 7 3+ B ek £ (accessible missingness )
FRE L RV L EER AL R F] e

MAR 5 FEx ¥ AR G 7 Lovg chdk 4 (ignorable missingness) 0 e ie I 2 > AR AT kR
TF AR S F L ek & o dom iR T A TR A TR Y 0 B R a4 R
r?ﬂ&* FAREE G T 0 e ATl AvE ¥t g G FORAA 42 A 2 e (missing data
creation model) - g Al 8 2 2 FROEFR LS R AL 7&? 4
£t o B Lehb|F R AR ENEY B I H2 0 BRAPFRZE RS- PR LR
HERPA T AR PN RIEP 2T ERE > CRFERAR DA E FINAIED A

(3.) ZLAEWH 4 ik 4 (g 1 T A R FlE TR A R M e T A SR A Y
Rﬁ%ﬁ%ﬁj’ﬂ“““ﬁﬁ”?ﬁﬁf Wk SRS o NMAR * 455 & %3 B
e3% % (inaccessible missingness) » #1473 | 2 & 94k X R F o doB AT b

TAEE W Foe o RAL F T 2RI TR i A 2B A BT g .»a B
EFRALE S AL THBLANIE ATEE L A RE Y B2 VAR kg A
%“’pfﬂ“ﬂw”pf?ﬂé@%%o

T3 5T X § ML MAR fo NMAR e g b > 323 X7 g % 5 E4F B

(multiple imputation, MI) 2 $. ~ iz 2% &5 3+ (maximum likelihood, ML) £ #& = /2 & i7 F i@
3. drir mdBak 4 T

W3 AL TR & it S ik ;’é?jl“f*;:il»\ +7(Complete Cases Analysis) ~ ¥ j& {7 1
BLZA & 47 (Available-Case Analysis) ~ I 35

(Regression-based Single Imputation) - 3 & % # * % £ &4t ;2 (Multiple Imputation, ML)z %
B~ i i# (Maximum-Likelihood, ML) » & = 2 2. % ~ 42 8L 45407 £ 6 ¢

P
& 3 #* (Mean Substitution) 2 ¥ ji & 4¢
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06~ A FTRAIE 2 St R iR A RV 4

B3tk 31 PYRTY

1. R A B
%gfﬂil"\*%lé J}#T%F}?%‘z 2. T/A)ilé'}*”hrpm?‘f—'
Complete Cases Analysis 3. FFHMEMCARR T i &

23 REE

FREAOBRBENA A A L I REHREEREEID 7 R A
Available Case Analysis A5 e L FBGIEE AL BF
T30 MR L g ERx%EER

Ty TR 5
% Bl endp B MR 33

Mean Substitution

LR
Regression-based Single #H oA TR AT KRR R
Imputation
FEAT A S B
2 sy A P KE M F 2 4y B
SEmAE AT RBEARI e
Multiple Imputation mE KRB REIE
I el
L w7 og TR
ARG
Bk ik 2. % e s
T b
Maximum-Likelihood MCARMAR 1t #AT)
FRAL &
":'» p* =8
R R S A b T
BFTABEREFLS - FFFEA SR DEWAE L > R LD F LR L DR

- EPE AT R }H‘”m*ﬂ‘ AT idihig ke ¥ U A 2 & 3+ (unbiased
estimator) e X m > F A T HARF FEFR A ERRE Y > FIAIT DA REMT it
o i~ i3t 5k 4 (statistical power) T

(2) 7RG AEBEMA D REF R AFFLET L TR FAEHE B
Hihak A EAE o AT AL A A 5 MCAR > T ORI gt P R e £ %
Pickp 2 el i o S¥c

(3) T HA I PBE L 2T RN THEAL - BB S lETr U
B8 SRR O I R 2
AR AR SE 0 5 AT Syt iR

(4) wiFHEati: MR AL 3 F RER BF Rw A B BHDFRY R B D

SR EF ~ 5



(5) PEHEME 1 PRI 2L ERWAMEE R AP > LBEF Y FER S
BT Bt > A2 MBI TN TR TGS TED EA L S
B 5dc BiSHEE Sl BN S leh R EEHREL B ET S ER DY
/% (Expectation Maximization)¥ & ¥ % 4% # + % ;2 (Markov Chain Monte Carlo,
MCMC) £ 7 -

4. TaiBON#ptfit B o1 g Tl L 4 gm0
P 44 TaiBON 2 4 5 frdddgfhde TE 22 S uEid fi—F 28254, -
TE R poEEER R Ritag, ~ Tk x,%géaﬁgjar?ﬂﬁﬁz%a‘ﬂﬂ Carlo, MCMC
@%@g%&FQMi%&mFﬂﬁﬁJio ik imE AN AR AR IR A
f;ﬂaﬁwgyzyaﬁﬂﬁm‘¢p1 %o Btk R REFAREF YA R E B O T
Rl (FIFFARHAIP REFH ) 5 AR 7 UL 3] & RFRE
% _‘riuj AL Eﬁ: #3Y MAR o 24k 4 a0 JV A iR g f su3t b (Statistics Netherland)#= % e %
P ALARS :}ﬁ # % Z ##8 TRIM (trends and indices for monitoring data) - I 4& iz 4~ f& %
B adbE o H AR R Y ¥R e ﬁf (Log-linear) 2 “ 3 >z ETF #-3] (Poisson
Regression Model) » 3% & b HFE R EApadanf T (VR Y FLERB TRFZFR
K) P BEFEALIPFETRE A oL R TROER -

b
%;

I

"2 HEHBRER AR 2 THRRER G R, MY = 85 e X H D
LTz G HFREEECEDL L (FRAFF ORI Vi 5 CFFF k4 )
Pl pIEREF AT R TR BEAF PRERERE— ] TEAW, 27 &
TR REMEL ROFRT 20 THE A% TR BasF PR RELHE—

Lk g TR K YR DB A Bt e A o~ TR A S o

7% FE E % > Melanie Frazier % A 3% ) 7 A7
BEESFELR R E BT 0,

2t S AR R TR A A o
7Rk A i B (Frazier et al., 2016) » & 57

%7 mid AFET THREL DT

(1) %% -Ti5(regional means) : & ¥ LA FALA 2 22 > fI* g dpind g 2 F
B RR DT TIDEEMR T A o ot PR T2 R G oY -
(2) B » w3t ¥ (territorial disaggregation) @ £ & & - 3 ® P} 75 - BEHEE
LRE A ALY Pl ARG FREAL LR ki o
(3.) 4+ 4&(raster interpolation) : 431 * R TR DT HE > 562 44 BRFTELD
FEEBRBEA RS o
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(4.) B BHcs (correlates) @ 4% % FoAlE e Hois AL A 5 M enzs > WL % SRR
bea it e i (linear regression) s 3¢ kAT A A o et ® * GDP 2 3 Iyt R B
175 AUl GFHal 2 PRI KA TR SR PR, 24 % -

(5.) # .+ "0, (zero-filled) : & FHL & § BBFEA 007 5V REH FTHE L o 4ol 5
AABARE Lo A ER -

(6.) P& 3¢ (temporal) @ & R A 7 (time series) > & o 335 H W TR s F 0T
(regression models) & # & $Ljirip B 45 & G i3 o 4o D o0 T H E il AR B R
FLv e FRCR Y R R TR 2 AR -

(7.) # #FHc58 (taxonomic) @ # =R 4 Bt % S 2 P> Y S MR TI5E o 4o
AR RAARGET G AR RERY SR BT AHE (kA7 BE
H) hTEE o dopt i o e R B GRE2Z A EE (kBRI RE) hTis
B REAMELE

(8.) = @ Ho3% (combinations) : AR 5 FEEAE TR N o de D FR AT ERET

Lo MU ER S REDRENT ERY PEFERA R S FRETHEINC T
‘}«'—“FK&#——{ PRI OREM TR RAF TR, 2454 @

] gL ,;]}l;g a|BON3‘ﬁ’}§,'—_’J-E' R R A iF;“%E’%ﬁéi%i'fié‘ﬁiﬁﬁ:—&rr E T2
FHAE A TE R POREEE R TR LRI X | Al R
WT%mﬂ{ﬁwﬁﬁgka?E’Wﬁ%ﬁ%”ﬂfﬁ P o TR A i (F
R A AR B A A ) FARBB I T L FA] 0 T 2 Y BT MAR
Fr TRIM ABEE (7 TR » 2t T4 EE & Snpm R 5 B RS % 2 R4 1

Ao~ TALAL & g o

Ok

AP 95 PARCC TS TR RA &R TS TR 225 B o ks
FERNFE D F-NEETHEEURAGI AAFTARHL L A RHE Er v 2
FEmEEFTR e &2 R 23T s uem PARCCT & %375 » T4 4%
FITR A R WA 2 AT L o EAEG RS S Pt o

pabe %4 9f TAIBON 441 % 2 FH S F =G (2 3)» bR B &5 4848
HREPLAFREECCZRDEZETHAIAD - BFREEE RFAE T
i =

FAL PARCC 3215 & 5.5 % 2 Tl dk i 12 ﬁﬁhw’%ﬁdpﬁ'wﬁﬂifﬁﬁ’ﬁﬁc
Ho o A FEYTROE R AR FREL LA T B LR T 0 AT 4
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HER# L agd RFEAREFFE 2RI L THROITRAE 2 F Y
TaiBON 4p th el ax & R A& (7 47 ) §F . y“h’ﬁ*ﬁ—iﬁﬁ\’ A7 3F o

ECHIRRREF S RERRTHERERR TR A
d*?ﬁi%?%ﬁﬁﬁ%%ﬁ?ﬂ{ﬁz%ﬁﬁ&ﬁ&ﬁ%@@%%ﬁ%’?ﬂ’

B FRAAFRERETEAS BT ’ibmmw;;¢,+»mg e g B
‘ﬁ BEFLE PRI REETHEBE £ %$§ ERE S e f a7

ooETRE R s AR TERY RVEE Y mpﬁﬁ 1‘ (metadata) -2 > tF-lm ik B i o U 4
SALe T AP AeT F oo 2 KRR es R N s TR w?ﬁd— S S A H M
BAES F LR SR TR S S AT T A (ML F S R RS
ALTFH) BT RFLY AFREE > ¢ FREOP e LA kB LA EMmE
#3 ?\‘} = Jf#_'m_ R H*f &A,}_ng «f | # o pbeb s g«fu %?F}g%/{’?ﬁiﬁ’l;ﬁﬁ’ , atr»); ?
AL 45 PP R rﬂW%FiiﬂE’*’%W“T“UﬂPVJS°%ﬁ3#&—%W R %
FALEAE s 2B TR B - RESRNDRLTH > 7 i omiEL R T
Feng o Z 2 RRE P SRR T U & AAH -

(-) #* T AP SFRFE 0 ¢ 5 FE P

S ERIEP A AR R A A IPI TR R AR S M TR STV
Rt & wm& L anhd @&&%Wﬁﬁﬁﬁﬁwaﬁ:mlr,gg Rl R R
FRETAEf R TEEHE a1 5 IEAmEFTEST D - RiEfe7 * 127

§ P15 A S A R R o B RRE Y G B A e R TR A B B R S
M S TR B R B e R TR B RS PR BREL B2
o5 BT AR 4 28 T4 2 (Ecological Metadata Language, EMLP® ) £ 4% & 15 4
* 148 FHHEE > Darwin Core®:7 & # (vocabularies, DWC) R £ >3 4 4 5 42 52 4
H#(Global Biodiversity Information Facility, GBIF)3k 4 & * %4y if ke 433 & & H ehif
PEfle BE o GBIF £ 2skdot 2 4 SR FTHE &L & BB 2IRALFH
DarwinCore 3+ & # 4 # 4+ f& % &+(checklist) ~ 1~ f& 4 #  &(species occurrence)frB~1k 34 &
(sampling-event data) = &g 342 » ¥ & * EML k45 it gt TR 70 o

~m

}§

e
‘“ﬂ}

}

i
c<

B3] EML https://knb.ecoinformatics.org/#external//emlparser/docs/index.html

B4 parwinCore vocabularies http://tools.gbif.org/dwca-validator/extensions.do
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—BRAF S HRMALRERNEEAI B LG F AL T AR E/TARRNE TR
TRFAREE IR EDAOREEN > R RLTHERNOER  SHLF IR
% #4845 (Taiwan Biodiversity Information Faility, TaiBIF)# &2 ™ = & Excel 3 F & 4 # °

i<

1) # 4 &4 F# & _EML_DarwinCore_Taxon.xIsx*’!
2) # #84 # F 4L & _EML_DarwinCore_Occurrence.xIsx*
3) B4 & 74 & _EML_DarwinCore_Sampling-event.xlsx*"

F B FAE Excel 1 154 P g hdnF ALy = £ 4L 5 Darwin Core %2 4 i % 4 -
Z?iziﬁ&r’ﬁ;°i§§ﬁ“ﬁl}@sé?‘#‘*ﬂ’ﬁ eden g Ko wﬂlmf]i"%?—ﬁ 5
4 B GBIF Darwin Core 375 # & 1142 - ie= A7 # & EXCQI?"”'J*‘%””’_ Baird s

EML 2B FA A (RIS shdn aRBFRag oo 3L 8fhr ¥ &7 0
PR FEE o R FVHBEFERI TR 2 2 b ST O tﬁ— Gl

CCEY 44/ CCRYMCAD)
| ey 40

fddddad 444 ldddd
»
.

Ve a4 M T b SBe Wt v s AT AT

aEnEs ; AL IR . 2 . "

B 51~ EML 23 74 4

MBPRBLEFTHEZN > AAPREEE(R S)L s PR AT X 0T RO H
SipE FEENGeventD) FEpHLEAFEFwTHROLE > e 7 FER
mplingProtocol) ~ B~k + -] (samplingSizeValue) ~ P~ ¥ = (samplingSizeUnit) & # = ; 2
e Rb e FHE R ERGTRERETR S FH G T T £ ﬁ%

5 4 8 #4554 § Excel § + https://drive.google.com/open?id=0B-Vi-M3 ATOibTFIRHZabOhyV2M
Bl 4 6.4 # 4L & Excel §# # https://drive.google.com/open?id=0B-Vi-M3 ATOieTdDX1g1VVY5N1U
B 52 4 T4 § Excel §# # https://drive.google.com/open?id=0B-Vi-M3 ATOITUFYeU1LM250Z0k
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GBIF Darwin Core Event 37 & 5% gt o @ » ¥ 7 B if 81 % - 7l & LR TR H
T d 2 b FTRET O EEREP .

) E ¥ G H | ) X
eventiD |parentEventiD  eventDate eventTime | sampling 3 1 * habitat " locationiD " decimallatitude | decimallongitude

west of €, Legal vakies be between -180 and 180, ncswe

See aiso hetp:/rs.tdwg,or/dvee/terms/index. hem # decmal cogtude
Examples: 121 XTbHH'

1
2
3
4
5
6
7
8
9
10
26
27

EMLEZHERN | SamplingEvent BRI | Measurementorfact BT NER | Occunence A HLR

%) 52 ~ Sampling-event P~ #:# % & &4

HFPHRDAERY € Pﬁﬂi‘i@f‘fﬁ"ﬁ%@ﬁ B ]+ ('L”'Hﬂ" R RANRE R CH A
Bow s A pH &~ KAB F L E) B TR TS R pliekr 4 (B 53) T % 11k b E B
HALETEGE® S 788 )T ERTREFSF o T2 ’3~/E.%(eventID)+§a T A SRt
(reference key) 2 4 AP e &2 M c SREFVHRERFETH I FH =3 2772 &> 7 %4 ~
% B GBIF Darwin Core Extended Measurement Or Facts 37 &t £ 5395 migg o e 4hens @& #

HPBEFRL G- FIREETERTY 2 2d 24 2R O EERRP -

" C o £ u "

1 [oan 0 Jrvnamrerertin mesiarmrensTaw Cwavamrvestrone rmsemvertiocuany mvsisewreies sessmeresiiamresedDate reesamrresMetiod 1y

vl ar t BEAWER  MesussnmiOriace® 308 + § " NOIRLA |

B 53 ~ MeasurementOrFact & 3 %]+ £ ipliedr

PR AL g RN b el (R AR R R) 0 B F gk (F154) T
G bR BERB AT e g4 F T > eventlD ~ occurrencelD -~ basisOfRecord -
scientificName % «& /i 3 B ¢ = > {5 % (vernacularName)fe 2 i §f =522 35 > fe 4 123k

FRIERETH FHEF T &0 ¥ %% ~ 4 & GBIF Darwin Core Occurrence 34 #
W%u%m°ﬁ FLHBLAESE Lo RASE o ERT Y

B8 Darwin Core Event http://tools.gbif.org/dwca-validator/extension.do?id=dwc:Event

B9 Darwin Core MeasurementOrFact http://tools.gbif.org/dwca-validator/extension.do?id=dwe: MeasurementOrFact

91 barwin Core Occurrence http://tools.gbif.org/dwea-validator/extension.do?id=dwe:Occurrence
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http://tools.gbif.org/dwca-validator/extension.do?id=dwc:MeasurementOrFact
http://tools.gbif.org/dwca-validator/extension.do?id=dwc:Occurrence

TaiBIF 3 et 8 2o e 7 8 Lol pifof > SRR P
BB FEARET M 0 2 2 4F B (taxonRank) fe 4 g ¥ e — #4845 (taxonID) & FF

4 A B 3 {< 4 D i E d F 4 G 2 H 3 1 3 ) 5. K d L i M 3 N
1 |eventiD type kingdom phylum class order family genus. taxonRank  vernacularName  taxonlD
2

3

4

5

6

7

8

9

10

n

12

13

25

26

e EMLERN i RERHCH Ofact MRS FRHER | OccurrenceRBAEEY [ &)

B 54 ~ Occurrence ¥ f& 4 # % 44

~ ﬁﬁi ~ El ~ ?L‘- ~
LA
0 P Q
i 53 SR B — R R

& CHGBIFS MBS R & R F WAt
¢ RS S EBNERE -

[ An dentifier for the set of taxen nformaton (daa as:
May be a gobal unque dertfer of an dertifer spect

See siso betp://rs tdvwg.ceg/ dwd/terma/ndex htmsta:

Examples: “8£a58¢08-08de-4act H69¢c-123534067001
Tetpi//speces.gbf org/abes_aba_1753", “umniisd:gt

Darwin Core sampling-event sH5 - 4 8/ 2434 & F i (sampling-event) mii it 4 H
(Event) 3 ¥2 v > Himk &5 B & F 2 0T 2 7875 (eventID) ~ p # (eventDate)
(eventTime) ~ ¥ 2k ~ A #&(decimallLatitude, decimalLongitude) ~ B~& = ;= (samplingProtocoI) .
P~k + /| (samplingSizeValue) ~ ¥ i (samplingSizeUnit) ~ #f & (samplingEffort) & ¥ 3t > l%ﬁ“
d eventlD #f i+ &2 & B~ b 4 4P B hIR B 13 £ P45 % (MeasurementOrFact)fe 2 4 % 4

1 413k % #(Occurrence) & H B 23 (K] 55) + L AFFeerP- A L FAL 7 4d
#3974 & (controlled vocabularies / extensions; &]4c#k * Relevél @4 & 45 i 48 3%

* H s enfl

2=t e A

Itk % B P3E4R) 0 22 Event oo B EE A A 2 &k enfd B %ﬂ‘&.sﬂ#(star-schema) °

Occurrence

accurrencell

MeasurementOrfact Relevé

mEAMIrementiD releedumber

] 55 ~ Darwin Core Sampling-event 7% b B3 i 1

Bl 3o # 200 4R 5% http://match.taibif.tw/

%21 Relevé http://tools.gbif.org/dwca-validator/extension.do?id=http://rs.gbif.org/terms/1.0/Releve
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Z) AR TR TH SR

Paie SRI0AEY KA S EREDEORRATE  F L AR ET RO
fer F o T UEEBATHEEXCEl A R EMLAEZ Tt L s B2l T
(B156) » M3 T D FEfT * 45 R4k 8 F 8 &y Event - MeasurementOrFact
Occurrence = 3 1 (£ & chF R = Ftt - 458 ~ pb» 2 2 @ (B 57— 8 58) > )k
2 GBIF A # e Darwin Core sampling-event P~ 1 3% & %  chd ¥ g foik 4 = L4

A i | e I
1 |enealements ontent
2 Title* iFEg
3 Publishing Organvsation” | REY XHESE
4 Update Frequency® |Mrregular
5 Type* Oceurrence
& Subtype Obsenation
7 Motadata Language* Chinese
8 Datatanguage* Chinete
9 Data Licence*
HREF IHES TR ESLURSH 1006F « ~HHRES 01 B20CEEARRIERSTH
% BETHTEREENALSETT - FUREFRICHHIRMITEN - R - 5 - 30 - TARME
AR SR ACINA Q  REALE ROER T C ALY - SEFIHAEE - oA AR - +
10 + TERRAE GRS -
11 First Name (Hui-chun
12 Last Name*® %
13 Position* TS
14 Organisation*
15 Address LT AR 1e
16 city B
17 State/Province
18 Country Chinese Taipei
19 Postal Coce 570
20 Phone DIE46-700
21 Emall g 333 .
23 Personnel Directory
24 Personnel identifier
25 First Name Hui-chun
26 Last Name*
27 Position” TS
28 Organisation® sy
29 Address R ekt S 3a b
30 City EEW
31 State/Province
32 Country Chinese Talpei
3% Pnstal Cnds i aml.
EML | Bvent  MoasuremontOefact | Occurrence #

BI56~ 2 id~ % & ¢ o riinl s EML 2R TR 4 8
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A C 3 3 T u w X 3 AA AB M L)
l |-mﬂ Toenitute Tienglingvessctd highmGeogaphy  comniry 'unmv\(uh oty l-.iﬂ ﬁddlm-l-v 20 Whenttnr (rewn (5 S st i D bl 0%y |
IVABGLINEN0 1E061) ENMER o% £ 3] EES CEY e 45 4 I (ot ok s o Esenet

n IO 174 HREEN st E 3] m s e s

A 1M 000 1Tnie 0 BREEE <5 ] E 3] ™ s cux e dew.

3 10600600 19060 BNKEER e 2 I ] SN e Sl W S S

& 199806000000 19980620 MMEBRN =8 B ™w KN Ccax

7 10NN 19980620 RNEDN - F 3 K ™ LEN CEW

1 IVIRGNII00 19980600 ENEEN =E X v KN cuw

A ION0AI1100 10621 MRMEN o% E 3] ™ s Ccaw

10 ystoMbS 1M EREEN {5 R ™ N CcEx

111G 19 RRERN <& 2 ™ e cex

12 19906100 1906 M KNERR e F 3] s NS cEx

13 1999062800 195606 1) WMEEN =3 X W HLESN chE

14 1ORGIE00 1998062 WNNEN L=E ] &R W 1EEN 8%

15 IVEOE0N00 10628 KRREN nE X ™ N cuw

16 0060000 19062 ERRENR os =N ™ s Ccaw

17 ywasco st (s lo- ERMERN f<F ) R ™ 1EEn CEX

I8 1RG0 170G BREDR -E =% ™ s N

19 19900 19068 KNRER e F 3] ™ e cRw

10 1OR0G2I0000 1930629 MMEENR e X ™ LN LCRE

T IOMEMN0 162 RRREN <R % ™ £EH caw

1RG0 160 EREEN =5 N ™ iEH8 cuw

DML Beest  Mawseteroriad  Owsnres -

Bl 57 ~ @ % ELP) % & Event £

4 A ¢ . J € ¢ o 4 L3 4 ' " ~ ) J
| v

2 APRSA1LII0 199061 30600 _1 NarvtarOArada duel e it sl Yool rorend
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reefcheckall read. table F1le reef _chech &-201%.csv”, header THUE, sep t", f1leEncoding="uTF-3

ol
DO B

headireefCheckall
summary (reafiheckall

reefchackall’, “month sprinef ("N028", reefheckaAll], 'santh
reefcheckal) day springf oxé reefcheckAll |, "day
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rowCount dinreefCheckAl )[4
serfal_sd c{l:ranCount

Jecations &3 .array(x unfque (reefchackall’, "site

TecationMap data.frase locattoniDec/l ’lu*ou' locations);, lecations=lecations
Tecattenmas 1ocatianit sprinef Tocatianvap ', 'lacatienid
28 vEventDate wolyx reoefcChackAN [ c("year", "month’', 'day , MARGIN 1, paste, collapse
29 eventDate wpplyix reafcheckAd N[ c( "year', ‘samth’', 'day + MARAIN 1, paste, collapse
30
33 far ave 4
32 ta_array_tmp data.frase (searfal_id, vEventDate, site reefChackal i, "site’'], seguent reeafcheckail [, "segmeat '], depth
33
33 "y . “ . 0 . 1 s ‘
35 d array mergexsid array tep, y<lccationMap, by.x site', by.y ocation
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Alien plant presence dataset from the point-radius plot surveys in 2010-
2015 in Taiwan

Lates! verson pudished by Tawsan Forealry Reseasch mattue oo Sep 23 2010

Tha datase! mclused 83 06S occurrence fecoeds of st vascular plants rom the Seld Sulveys of

4 879 samplng pluts being conducted i 2010-2015 s Taman, We made samgie piots with madius

ik 20 meders glong he 1oa0 sysiems covenng Talwan and documented Ihe preseics of all plants in

e plats. The GEIANCE DETWEEN Wt ARBCON! SEMPANG POrts was Atout 2 0-2 5 slomerers. YW
geoielirentad the center of esch samplng (ot by usng a GPS recetves and documenied the

coatdinate i decimal degrees of iatitude ang ongtude with accurucy 1o 0 D000 T as wel as the alitude weh
atcuracy 1o 1 meter We doc the o % o6ty when GPS ignal wis fteed and the error of horcontal
pastioning was within 5 meters. The alifude of samping point ranged from -17 10 3155 melers. Thare were 72
famdies with 400 speces 18 subspecies and 9 varieties of atien plants bemg docutnented in this datased

RGBF @DwWCA @EML @RIF @Wrsions @ Rghts = Cil this

Downloads

Downioad the tes! vorsion of the resaurce data as & Darwm Core Archive (DwC-A) or the tesaurre motacata as
EML orf RTF

Dats as o DWC A file Sontioag 4579 recoeds in Englaly (1 ME) - Update huguency as nesded
Moadma as an EML file  dowmigad In English (16 ki)
Matadsta ax an RTF file  gdownioad in English (16 K2)
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Alien plant presence dataset from th...

Bawan Foreshry Reseanch Insitule

Dotaset metrics vxtanaion: Scity. we don have medics kot SAMPLING_ EVENT cutasets

Summary

FULL TIMLE

Alien plant presence datasel rom the point4adws plot surveys in 2010-2015 In
Tasaan

DESCRIFTION

This datase! mcluded 63,085 occutence records of aben vascutar plants fom the
fiold surveys of 4 879 sampling plots being conducted in 2010-2015 in Taman We
made samphe plots with radius in 20 meters akng the 10ad systems covering Taswan
and documented the peesence of all plants in the plots. The dsstance between two
Adpcent sampling ponts was about 2 0-2 5 kiliometens. We georeferenced the center
of each sampling plot by using a GPS receiver and documenied the coordmate in
decamal dgegrees of titude and longitude with accuracy to 0.00001 as well as the
alttude Withy socuracy 10 1 meter We documenied the coordinales only when GRS
sgnal was fxed and the enor of harzontal postioning was within 5 meters. The
alttude of sampiing point ranged from -17 10 3,155 meters. There were 72 tamilies
with 00 speces, 16 subspecies, and 9 vaneties of aten plants being documented In
thes dataset

PURPOSE

The cataset from this intensive survey was a snapshot of the distnbution of asen
plants in recent six yaars (2010.2015) in Taman. It could be usad 10 model the
potential dsintiubons of these aden plants under the scenancs of cimate and and
use changes In the future. When the histoncal occumence records of allen plants in
Tatwan are avaiabie, # & alsc possidie 10 combine the histoncal records with this
dataset 1o estimate the expansion of the alen plants and 10 evaluate thei
Invastveness. This dataset also provided the vemacusar name i Chinese for each
alien plant. 1t may faciitale the compabion of checkist of alien plants with vemacusar
names in diferent local languages for regional and global usages
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least 15 per cent of degraded ecosystems, thereby contributing to climate change mitigation

and adaptation and to combating desertification.
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