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(— ) i;}’;’ g’}’i’]‘iﬁ’!f’iﬁ, T‘Q%
e 4 FHRM AR Y P ®m 2 RF 5 biodiversity & biological diversity e

* biodiversity £ biological diversity i& = F 3 i - biological diversity iz 1
RS - Bdpiddgd skt &b 5 LR 2 A2 RE
#¢ - biodiversity i&— 3#d Walter Rosen »* 1985 # £i¢ » h & A ¥R 5
biological diversity & - ;?ﬁ’ﬁ”ﬁ", i - BRE IR L3 01986 & - 573
P AR FHRPTHEE AL E - 2 (S biodiversity i +¢ biological
diversity 4 #n o

« biodiversity # biological diversity i&= B » p 5 588 hpFs 245 5
Bl o P RAETR G TH2FRBER & T AR 27 F

« ”Biological diversity refers to the variety and variability of among living
organisms and the ecological complexes in which they occur. Diversity can be
defined as different items and their relative frequency. For biological diversity,
these items are organized at many levels, ranging from complete ecosystems, to
the chemical structures that are molecular basis of heredity. Thus, the term
encompasses different ecosystems, species, genes, and their relative abundance.”
Office of Technological Assessment, 1987. Technologies to Maintain Biological

Diversity.

* ”’Biological diversity’ means the variability among living organisms from all
sources including, inter alia, terrestrial, marine and other aquatic ecosystems and
the ecological complexes of which they are part; this includes diversity within
species, between species and of ecosystems”. Chapter 2 in Convention on
Biological Diversity, 1992.




Introductory Biodiversity, Handout ONE. Page 2 of 8

 The variety of organisms considered at all levels, from genetic variants
belonging to same species through arrays of species to arrays of genera, families,
and still higher taxonomic levels; include the variety of ecosystems, which
comprise both the communities of organisms within particular habitats and the
physical conditions under which they live. E. O. Wilson, 1992. The Diversity of
Life.

» ”The term biodiversity’ is indeed commonly used to describe the number,
variety, and variability of living organisms. This very broad usage, embracing
many different parameters, is essentially a synonym of ‘life on earth’. ... It has
become widespread to define biodiversity in terms of genes, species, and
ecosystems, corresponding to three fundamentally and hierarchically related
levels of biological organisms.” World Conservation Monitoring Centre, 1992.
Global Biodiversity: Status of the Earth’s Living Resources.

« ”Biodiversity: the variety of living organisms considered at all levels of
organization, including the genetic, species, and the higher taxonomical levels,
and the variety of habitats and ecosystems, as well as the processes occurring
therein.” Meffe, GK and CR Carroll, 1997, Principles of Conservation Biology.

(2) 24 5 FpE e # 3

ed NPT EH AP IR EMAET UBEL - BER - HBRET B
BooB-Be&R - BEWMLT 2 B R g 3ok 0 - B
BIBEARIo M 0 2T AL o - AU AR P eV R M (variety &
variability): = B % 5. 5 2 & 5 #8508 § k23 @ 5 % 4 (ecological,
organismal, and genetic diversity) - = B & B 5 5 £ B &2 2§ & (diversity
and richness) -

cRBAFVREMDLON > G BRREATFIRE NS A S ARE S
PR SR AR AP LA P eI nd N R ES TR R B
FEA S VREAPAERE DT SRS E o

@?W*%#7%p%ﬂ Hﬁﬁﬁﬁéé®¢ﬁﬁ\ﬁ“§ﬁﬁ~ﬁ

it % %4 (genetic, organismal, and ecological diversity) = i % #. o @ & 7]
(genes) ~ $~ fa(species) ~ % 2 f k (ecosystems) R - HALILE T LR AR @
SRR BRI - E A R IR BRAL OFR o R E
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 Elements of biodiversity:

Ecological diversity Genetic diversity Organismal diversity
Kingdoms

Biomes Phyla
Bioregions Classes
Landscapes Order
Ecosystems Families
Habitats Genera
Niches Species
Populations Populations Populations

Individuals Individuals

Chromosomes

Genes

Nucleotides

Uk FE-FERNDIE AP IR A ARG R BNRR -
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(2)% hpeng iz h

e FHRMEV I AT A ¢ ¥ F A (richness) ~ st £ /& (heterogeneity or
diversity) ~ ¥2353 & (evenness) e &£ A F X5 x5 2 P2 BiE > 10T 5

B-w§ L2 82

» Examples of richness indices:

Whoever’s Richness Index
R1=S

Margalef’s Richness Index (Margalef 1958)
Rz =(S—-1)/In(N)

Mehinick’s Richness Index (Mehinick 1964)
Rs =S/ sqrt(N)

Where N is the total number of individuals in the sample and S is the number of species recorded

¥ % A& (richness)ic Big et » A R AR AY PRI DI E - >
RADBREL ¢ ~ g FER AP AT - F o AT LR

FRPE > Fhr 0 A ERE 2 S UA K o

e 37 % richness ¥2 abundance - &= B £ P4 A d AL T
BAREELTEAR > R LR &G TL R o Species richness E4p %+ 4 78
#E % % (F A B4 48) population abundance 2.4 % # &2 B AR
$E(F AR B EAAAT G A 3L richness:” ¥ & |2 abundance-

o 5L & & (heterogeneity or diversity) & — & % * ¥ ¥ A E* - Bigik o B2
AW I3 HELR  LEAASRART AP c P RBERDED

heterogeneity £2 diversity 5 % /2 * » F]pt §F g 2B o

o Examples of heterogeneity or diversity indices:
Shannon-Wiener Diversity Index (Shannon and Weaver 1949)
Di=—X(Pi-In(Pi)) or Di==2((ni/N)-In(ni/N))
Simpson’s Diversity Index (Simpson 1949)
D;=3X Pi? orDz= Y (ni/N)?
Where P; is the proportion of individuals found in the i-th species

* Shannon-Wiener diversity index(* #- % Shannon diversity index) ﬁ} e A
7 332 34 (information theory) b <73 communication entropy » €% f& ? RJIE H
FMALE - By Apthe 2t 4p 1 % Claude Shannon (1919-2001)¥# Norbert
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Wiener >+ 1948 & #74> e 3% ~ 3 #r7| &7 3> Shannon ¥2 Warren Weaver »* 1949
EAPE - A F ¢ o Tt A4s £ 5 Shannon- Weaver diversity index e

e Shannon diversity index /& * & £ 57 — £ 4 ) 697 F& 2 (uncertainty) » 44
4 F RS kg - HE (community) ? FfE s R Ak o e BApiR € B P
X AR (EFR)E Al E ~F (353 R)TRE o diversity =
f (richness, evenness) — i 3 F b 4o % 4~ #& #ic(species richness)4% % » Shannon
diversity index 7.%%5:; » F I 4 fA e FE EcE (abundance)A%i= 3 - R o
Shannon diversity index %ﬁéﬁr‘é o — BE 5 SH AR > Shannon diversity
index ¢ 3| &g > L P fAald = 2- R(x 2453) ©F
Shannon diversity index % ** In (S) -

« Simpson’s diversity index » Ij-*ufﬁ' AenE E (D= X Pi2) v p - BERY
PN BB S BRMESE- BRAOBES T A - BEREP
ok P AEARE R e BAR AR E S A AR o 3 AT 2 RY AL > Simpson’s diversity
index 474 1y 2 £ (1-D2)& (1/Dg)e 4t B2 » 1 ”1-D” & ”1/D” &~ 4 o

» Examples of evenness indices:
Pielou’s Evenness Index (Pielou 1975, 1977)
E1 =D1/Dimax =D1/In(S)
or Ei1=(D1—Dz1min)/ (D1 max — D1min)
Where D is the number derived from the Shannon diversity index, D1 max is the maximum value of

D, equal to In(S), and D1 min is the minimum value of D,

eevenness £tk & ¥ L i H BcE 2 355 LR - 357 )iﬁ‘m'%i gy iR o Hik A
PLpfa2 #icE = 24 % o Pielou’s evennessindex & ;% P 59 Dymax Atk
AP A EcE 4p & 0T A8 Jen Shannon diversity index >+ ﬁ}“{i
%> In (S) ° D1min R £_Shannon diversity index sP3@ 5 d e ; &— B3 S B
FRANBRHRA  ZAEHEL - BHrADBHEEI & &R
(N-S+1 i B 48) > H @ 3 8(S-1 B f&) P35 L b | 1271 3 B 48) -

° 3t E 53 Bdptensb ik 2 B> R v kA7 L F 80 ¥R & (absolute
abundance > + rn\ L BB R )& 4p ¥ ¥ A (relative abundance  »
ﬁ‘umr«f"ﬁmﬁi% )RR TR RSSO A
BB R4 AR RIS 0 AR TR R D AR g
3 Ei%}ﬁ*ﬂ By H-@E#ﬁﬁr—* ErEE o

MR RIpIEFEIIEFRELIROET AT HIFZEIIPY .
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SR G5 SER
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¥ = 1 Species Richness ~ Shannon-Wiener Diversity Index ~ Simpson’s

Diversity Index ~ % Pielou’s Evenness Index °

cFF EEREIL A F S HRBRT ML P ) - 2 0 £ R K 200-300
Fene o 2 EVONGARER BT o

PRiSER R ¢

o FAG 4 ;Jr’ﬂ % %t 2 ¥ (Convention on Biological Diversity)(¥ * 347 4 7. B~
#) - & 1 https://www.cbd.int/convention/text/default.shtml

°6¥HT$R’Jﬁ«ﬁ&ﬁ%wﬁﬂm?%?‘?i#‘iﬁﬁiﬁ
http://www.pbs.org/wgbh/evolution/change/deeptime/index.html

LR AFL 2 VKR
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Eon (=) Era () Period (%) FEET | B4R
(Fe+=) (Fage)

_ Quaternary % = % 2.6 2.6

;’f QO;OIC Neogene #7iT % 20 23

- Paleogene + iT.% 43 66

. Cretaceous v ¥ % 80 145

':,"e,fo,f“o'c Jurassic & k& 56 201

Phanerozoic - Triassic = &% 51 252

i~ Permian = #% 47 299

Carboniferous # & % 60 359

Paleozoic Devonian ik 2 % 60 419

A Silurian 3% & 24 443

Ordovician B4 % 42 485

Cambrian ®#.% 56 541

Proterozoic Proterozoic 1959 2500

Azoic Archean Precambrian # % # % 1500 4000

Hadean 600 4600
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B B AR

.ﬁkfm%@:ﬁwﬁwiﬁ“?°

1847 3t B 1 % (Ordovician) ® #F &« & F % (Silurian)4~ #p S35 > o 3%

EUER TS IR 23 TR TN )

LA REE R LT IR RS A L R R
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PR - RAAp g FR o PARALZ BT ER o AN SR
oo P REFFF ARG oo o Ty SN MB8T5 98-99%
CRGf e AP DB AL FRAL SR DT R ER RS PN
TR A AR o

EE‘;—F'&Hiﬂﬁ J’E_,’}’g_rﬂ""*f'*"ﬁéﬂ qo%%ﬁ']{lﬁ‘,kt”kbh’
EH P BE 0 R PR S fE % e
%[:. ’ ’ﬁ El :K‘i;}'ﬂ;}'ﬂ%ﬁ_\g};‘_ﬁ"{ i’ﬁ_ﬁ}’];_gﬂ;}'ﬂ%é_

"5

FRATA PPFREL o BT PFR
/g (massextinction) e 7 k4 R8¢ o - e FTFHFED 0 - A

x4 =
EIZWELENARER AT g T6%1 96%:nd - 4 6
RE o B G AT 2 FT A HEN Y F IS R2Z BN RE o
g

-
1 =L
B33 50%hd g o HY e R EFIHB A5 .

sonl e[S cls [ 2 c [Y[.2 [3 =
o o | = ] 7wl A
. = — o = - o =
5 |5 (2lg|e [E|EE | |&
z S Bl [E |&]F=2 |8 |F
. - () Q =
600 U o] 8 5 j
| | 4
Number o
of families 40 - L
of marine p/.\’fr\'
animals ﬂ
200 _ o
0 ./f | . | |
> Mass 600 500 400 300 200 100 0
extinctions Millions of years before present

(Sepkoski 1992)
(2) Wi 2

o 7 - (evolution) » H.dy # 7 B @4k bt Nz o F O E Ko A4
BLRA R %#&512' jRf o R AR N Rl 0 12 &
— BRI MADERENDAGFOFAG W B L 5P > A AN
WEE e PEE RN HT T - FF RPN RTE R A
iz e o
RE A

-

S L £ B0 #7344 3RAld & e 4R L (common ancestor) i
ko2 BWAEGFS %ﬂ’4hgﬁﬁﬁf“*“” R TR
BB RE: iE a R ERRNLAIABI T - EE A
Se r 1435 (sexual selection) e 4 » 2 Bt L e R BB HFL 518 %

TiRTEAAGEART 245 L B BRT - Ko

ax?_l

jL
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cHERINFCAHF LT ERADBPYH 2 RALS T  EFIARE R B
RIAREATH R E ¥ @5 4 1020 # 22 = » DNA % il g 4 = 1950
EROFR BT AFIALERR TS BB 0 R 2 5FF R
LF P HFA2PFEHFORGH G 25 I RENF LT L 20 0
1 fE o

o i i % 1% R (natural selection) » & 5 E A 3 2 4 " AL e BB
G RIF A o REA P AAFIREA FAR I RET g B
RE > BRFAHDOERT > GLERRL VBT RAF oA RIS A E
S AE Y 0 B fE G A iR 1 e f23235 (Neutral theory of molecular
evolution) o ¥ M IZAE X FHW > T2 T AEH T 0o A T 2 TG

o GpLE ;ji/j’f:iﬁ,a_ G Foif i o AP EHEONRE AL RERE

o g g 2 T g%;%?’wgﬁWmﬁ B A5 AeAife
BHrm s s @mE ~FAP R AR ITRRFT e o SR AKE
5 R 1 —fﬂéwwi % R AR SRIL LGRFH

N - s RN R A S

_—

e p 47 2 27 % 4% (Aristotle, 384-322 BC) & 4{11 P o FFER S 4
FERIEA p A SRS S D S A2 DR e R T LT
5D L%z 4 5 9T I 4R i’ﬁ EF B Ak T O RE

%‘r% STWEGEEE® )hery 28 o B e .a,%fﬂ#f"bﬁxﬂw’ﬁiﬂﬁ"

ﬁ%‘%#ﬂafﬁf'imﬁ'i BB (R Y Fr)as o

AR E i NP PRI o FRE 2 B TRUDA 5 o

mr
O

L_
ETINS

o

* +k % X (Carolus Linnaeus, 1707-1788 AD) & £] = 2 47 cin )k Su o s kg Ry P > H#-
4 $ & 2 4e 4 B (Kingdom Plantae) &2 # 4= J (Kingdom Animalia)= & 7 o

o NEF kB Rcsr i B BB IRF S ) 2 4 (Hooke, 1635-1703 AD)
(van Leeuwenhoek 1632-1723 AD) » & % ix jf#f >t kgt do e R ¢ o
e PER 2RI RN RS NL AP E ROTREL R RER 2 R
Lot Rt - BE A R AR BLE A AR
WH- ZHB 2404 Fla g - BATHEF R o

o /& & [ (Ernst Haeckel)»t 1866 & #& 1 4 4 ch= B s % > Kingdoms Protista,
Plantae, Animalia - % 31— B 370/ - R 4 4 = B (Kingdom Protista) - ;4 t
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FHREAFOTERI T LRGP ELS L hLF o o450y ol
Fed PR - S mie A Froa R KR A A 8- A & atypical protists,
protozoa, protophyta - Protozoa £ protophyta z 4 %] & 5 &4 ~ {54~ 45 jiceh
J#4 4 4 > atypical protists 3 H 4 7 £ 4 dfede i SE s SR 4 4
Fo oo ,f‘:m’?é’ﬁi" & 0 T /’,413_3.;}' e 5 -é;g‘p 0

Herbert Copeland *+ 1938 # 3% ! 4 $» < J % % > Kingdoms Monera,
Protoctista, Plantae, Animalia - % - & #7027 » Kingdom Monera ¢ 3% %75
* Bt pienl e 4 5 0 W R A F (prokaryotes) o deie FE SR o
Kingdom Protoctista » | & 3573 &% &TT: AR Tl <l S M R N L A

Robert Whittaker >~ 1957 # 3 14 $»eh7 % ks %-Fungip R4 25 R ¥
Bz 4k > 7 % 5 Kingdoms Monera, Protista, Plantae, Fungi, Animalia -
Monera( %’? 2 R)e AT A o Protista(mA 4 4 R) G H e en
Efd e S aE A RlRE &2 5 Fungi(2 AR )2 F

) Plantae(fa %)~ Animalia($ 4 7)o fg4 K i7p F iv% (k& (5% )
R R “ a2k (,}J it i®%* ) > Fungi ﬁf‘*% iT# (v)uizm?r ) e

FHEEDED > 2 A FAPE R 2 58 F¥ e % e B
St~ AT PREAL - 2 mERAT > B R e R PI2 4 P -
BiHEd RPA S EAE A kb 2 AP A HF R EPA PR LuE
<> F] b Margulis 3% 3% - Whittaker 94 3 7 % 4 5 & +% 3 (Domain Prokarya)
#7 2 1% 5% (Domain Eukarya) - E %3 ¢ 4% Protista, Plantae, Fungi, Animalia -

Woese +* # ko ] et pE AR (ribosome) b % BEFAEL(FRNA) B 71> 32 5 R 2
P EEE o L 3 e ez 3 > Domain Eubacteria( E o ), Domain
Archaea(+ ‘o f ‘) ° Archaea ¢ 35— it & 7 % hRE MwiF] ~ *f B
(Halophiles) = vk’v # 7 (Thermo-acidophiles) - 452 > Fla & 1) 4 P Bk
% Kingdoms Archaea, Eubacteria, Protista, Plantae, Fungi, Animalia -

Cavalier-Smith >+ 1998 # & 11 - 24 % h o sg > 2 o L R A F 22
tr 24 4 = 42 R (Superkingdom) - i 33 5 fmFl it A B IRNA E 7
LEE >Ry 254k 73 - B > Kingdom Bacteria » £ 4% 2 4 42 &
p > Cavalier-Smith ] 4~ = 7 i % » Kingdoms Protozoa, Animalia, Fungi
Plantae, Chromista > #73 Chromista(/ % % & 3¢ % %) - Chromista ¢
FARESZE ESWEE R A BT 0 R — e ged Sk A 0RR iy s
RABA GEFFR R P o R A A LM AT ARREL cEFL S
ApPITOEERE > DA S Pa A s FEg e e -
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N

O'Q\.”Ti_l”t:%ir‘li,/} ),‘%F\E‘f’l: KA Fy ),%é] e er5 7% oA g P w12 Whittaker
hi B ks 2 Woese 0 bk s«‘uﬁx 54 dho 11T 1 Woese i0 Rk B
HE 45 g

Kingdom Archaea (& archaebacteria)(= m ) o *t H g i gip e 2 s
PrAfApLics Fla g Ld P REAHE L - BAFR N PR

TaAR AT X2 P2 - > HIRAEZ S RED > B AL #
Ao FURLIY R ARSI o v AR BB ¢ Al (antibiotics)iz f
I x

Kingdom Eubacteria (£ w @A R%) 2 2bv m AR R P2 4 > & £d5 X
4 $2 - > ¢ 4 7 (bacteria) ~ &2 cyanobacteria (FS F~ F¥ & ~ & §
B) e m B IR A AR o BB A PN im P 0 - K et -
cyanobacteria 5 P # & ik & ¥V (TR L (TH 1 froo d 0 H .ﬁj*"z‘: 2
WARFL @ e R B SR ot TR f£% h

w2 k& hES Fhy 5 & Eubacteria ¥ (7 H F (T * o 4e Rhlzobia(Jf?1
E-?ﬁ)" 4 & Eubacteria ¥ ¢ & ﬁ‘é’“ ¥4 %A 4 i £ 4 Chemoautotroph(
Fo¥R-

A

,,y.

 Kingdom Protista(}é 2APR) ST RZFEETES R CFFR 26
PRAOEFIE S - FhadHE o dn 8R4 4 (protozoa) ¢ hofe f
= J i (amoebas) ; » é;}«g;’a’ tpd #Hd %;leg T ek B EAE 4 G
FEINEREM S EESL SV Ad BB TRE
(Euglenophyta) » & #p% £ (Euglanida) o — & %
£ 3100 2> & £ o

» Kingdom Fungi (£ %) > 5 1132 5 %78 - (7= i® * (absorption) ~ ‘e
FEE AT FT S ® F % (chitin or chltosan) FREEH hE P4 o L
[ A AR S L %;Jf?'&ﬁ’iéé BT & do0 2RI

TR L ?%z»»woﬁﬁé%%ﬁ~%ﬁ~éﬂﬁgﬁo

e KingdomPlantae (124 %) > = 2 F M Fchwme -7 7L &8
R A S o i R G A B > BT LA LT T o
E - BT REE L & AL LT EES (Bryophytes)& g {14
(vascular plants) o ¢ ffEd L fA+ 2 F & 0 A F REESFSET
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cfEF SR R G & A AT fE4 (Gymnosperms) £ 4k 5 5 4~
(Anglosperms) AT R RS el p o~ 5 S E 1424 (dicotyledons)
1 ¥ 3 # & 4 (monocotyledons) -

e Kingdom Animalia (# 4 %) » 2 {7} i i£ * (digestion) ~ # & m* k&~ % {7
K EER i me L2 o JitiEr AR RYRFEML R

DR E R o BT AP AR E Rk 0 - BT R PR

s 9%%%%ﬁﬁﬁ%@%Rmmw’:@%ﬁm#%XQéEWW

(acoelomates) ~ .48 ¥+ (pseudocoelomates) ~ ¥ & %g ¥+ 3~ (coelomates) -

M”a‘n#i %3234 (blastopore)# ¥ 52 v I Ao S R T ﬁv#(pmtostomes)
g2 1 v # $7 (deuterostomes) o

PRiddn LITE ¢
-wﬁuT%F’%%ﬁé%?‘éi%\iﬁﬁid’*#—ﬁ e )
FE U@ ERP A o
http://www.pbs.org/wgbh/evolution/change/deeptime/index.html

PRidER R ¢

s ARME T E TR S RAE P > JF 1 Hh(evolution) 2z 4p BE g b FAL o
http://www.pbs.org/wgbh/evolution/  (» © #F)

o Virtual Fossil Museum (¢ Z & B R ~w 24 ~ @it 2 55 ~ L 1 &)
http://www.fossilmuseum.net/

o L HE k ALenif gt o
http://tolweb.org/tree/phylogeny.html
http://en.wikipedia.org/wiki/Scientific_classification

o T HZ o BE gL KE T (B E 2559)(2 i F -2t L %)
https://www.ntm.gov.tw/

o LAY LEAL REP (ETe -~ L~ A B 2009-10-15)
DIMAFIAEHR? (F LR20L [#5 i s EHE] A R)

AR FB £ & (794 2009-9-15)

http://taibnet.sinica.edu.tw/chi/hierarchy.php?d=1

T wmIRL 2 Vi Ep
e iE AT MG BABZ 4 P A KRR o Aot R 2k pplE
¥ (Pinaceae) =4 #g » & 4 #g(Amphibian) s& 25 % %

—

« BATEY 4 NfLF b d 0w G0 A f;y«ﬁ%omefm
__-4 (?
7

%Fﬁﬁﬂ%ﬁfmmmd%94%%@ﬂ



Introductory Biodiversity, Handout THREE. Page 1 of 12

¥Zw AP sE s BiEARAT

7

RIR et b BB R

s Al B RETAPE N w3 o o - i
BenalgitiEfe AR A RS

Fehd Al SEGFRHEIEAL
BEZFCALF oML ~ g ~ A s s S A

I E T AR
(-)~E s

g (taxonomy)q; -5 fhend Fo 3 1000 P ouy

- AR
g # - taxonomy ¢

2 :é' f;-m" e
AU e L ERE T

o HILE RN LALLE
oy s .
TE Ak

# (systematics): & #-#74 4 Fo0s k SfE K hs N g
(phylogeny) -

L,Hg,b}é] T E R

Foped A eAe R T i i ]

==

5] taxonomy, systematics, phylogeny, classification, nomenclature 73,
HE L o

o B WA KTE STH cho Lk

(binomial nomenclature or binominal

nomenclature) 2 4 #g s & & ti(hierarchical system) » #_d +£% = (Carl von
Linné, Carolus Linnaeus)#t# i& o # & #genih # 8 = §_T 48 ; (species) °
* BfAd - B 2 it ahF oS (binomen) o % - BF 5 B L(genus
name) > % = 3 5 f8-] % (species epithet) - &]4-Af 4 75 & 5 Homo

L, AT E

Sap'ens’ o #2408 £ 4 Piceamorrisonicola s f & 5 &3 3: ¥ g
ol FRAFW FE PP R(TREA) LA P TR
rTv Jc)o
CRIMEAEES L PGB L2 FRLE 2 B
TR thFerEd s - BFELIHLF-BFAIEL Lo %i;na;:a;;g;
#-]- % (subspecies epithet) - I; 48 - 2,

G PR bl o TR
% & %8, (nominate subspecies) °

X
e
a\
-
&

PO APN DR EFPE L AT F fi(infraspecific
names) > ¢ 7z Iy #&(subspecies, subsp.) ~ % fé(varietas, var.) ~ Iy %4
(subvarietas, subvar.) ~ %|(forma, f.) ~ 432 %

% f&(cultivarietas, cv.) & & o I
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fa- ﬂ”{:}ﬂp - RMEOE HFLR > FANE(E T EFBE RPN TSR
“TF BN E F %45 HK) o B14- Chamaecyparis obtusa var. formosana

AR F F AL ¥ it (Latinized)sh EF 0 B AP (Latin) PP A e
%;ﬁ*é—ﬁﬁ‘/‘é’*‘ 'ﬁ% E‘&;J‘eﬁk\ﬁ’]g °’3’\§&;}ﬂ FF’/’ %/2‘ ’q/ﬁv"(ﬁé

a {i,):\!. fﬁl“%i HTTI/,S Rl (% r,)7 8 B PFE r,FE?b'?"I ”J’F"K 7 f_f_:]*:}_
(feminine) . r»% 'F* (mascullne) s ¥ t(neuter)z. A o x d B LR T 2 (b
FF T =M T Y RUAR S RT L e

cPmA P L2 AR RISEEL S - FBHZ A2 S FH o
B E Rk L2 d %S~ 54 ¢ (International Association for
Plant Taxonomy, IAPT)#7 1 sx e T #2484 & &2 4L | (International Code of
Nomenclature for algae, fungi, and plants, ICN)*R. 4§ - & $ ché 2% > d B
w8 & ¢4 R ¢ (International Commission on Zoological Nomenclature) 7
MR D me s 4 & 202 2 (International Code of Zoological Nomenclature,
ICZN) #7245« s~ 2 2 4~ 2 5 WA eé &2 > B4 International Code
of Nomenclature of Prokaryotes (ICNP) #7 L o @ 54 o > 8 jig 2 f T

R BNH G AR Fp A A i SR 2R Z Lk

«ICN # ICZN eh#fed — &0 » > S H B K PP I+ F - B L% o blde
B8 LA RER e LR F (fautonym) > B LT UERX > ok
t(Picapica) ~ 2 4 (Molamola) - {4+ 5 - ¥ If ¢ 7 % % dﬁz 2T = (%
¥ 4 S & ?—‘"4% X ~FP A E G & LER) 4 Chamaecyparis obtusa Sieb.
& Zucc. var. formosana (Hayata) Rehder - e ¥ # 4 & ¥ 72 ¢ ¢ 7371 —‘ﬁ J
*“‘f (N AR ?FJ:P’Z#)N F?'&r’Fl”f’"ﬁ'&'}J\ir’—tFPp-&lk’ﬁr
Passer montanus (Linnaeus, 1758) ~ Passer montanus saturatus Stejneger, 1885 -

k- BAHE A(axon) TR FIABBRTAG 5B S L BE LA
BB R f ks b b AL F B (4 R & )(synonyms) ¢

o P i BLAEEIER > A & 5 Kkingdom, phylum, class, order, family, genus,
species o fipdt 3 & R sz by B ond B s b4e subfamily,
superorder, infraphylum % % - iz & Bgn FAgii > giflﬂl_ﬁﬁf.ép ARt
Nkehfh & Lo 5T species o JRIR | P AR TFRE

(2) A 58 ik
s A gy - BRA - = BE R - Bk P E_phenetic and phylogenetic
principles - = i & ;%-Z_phenetic, cladistic, and evolutionary schools -
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* Phenetic classification principle ( #c4 # R P]) 7 22 3o ag i A% M
%om R4 $A54 ﬁi_lg e4p AR R K & 35 4 = o Phenetic school
(phenetics) (# #c~ 8E 8 %) 5 R F 2 Her R P 0L S5 w02 2 2 8 E Fo

« Phylogenetic classification principle (.4~ %/ R1) 3 3542 47 & Hid
AR AR R A R A FaF i B M % ks g4 £ o Cladistic school
(cladistics)(X &+ & 85 i%) 2 AF L B AR A SFF W2 2 25 F To

« Evolutionary school (& i* # 858 %) 5 F A F L R E L B L
RPlent 558 a2 28 Ree

o A F AR ARAD 0 0 GRS K F g ApT 0 A S 6 o By
“k ﬁﬁﬂifﬂfl@}’a ;% it (convergent evolution) #7i% = 5 analogy (4§ 12 4%) o

oA F 3 NI B kR EASE G R B e andp T
it _%] 5 homology(F ik t+) 2 Kanalogy o homology 2% i@ p F ih4e L ;
analogy %_¢ convergent evolution i =t -homology *~ 4 % derived homology
% ancestral homology - derived homology £.F 3 ¥ 2 + 1 £ 3 &4k,

ancestral homology {% TiEEAF s B AL B gk iR

e Homology: character shared by a set of taxa and inherited from a common
ancestor. Compared with Analogy.

« Derived homology: homology that first evolved in the common ancestor of a set

of taxa and is unique to those taxa. Compared with Ancestral homology.

» Ancestral homology: homology that evolved before the common ancestor of a

set of taxa, and is present in other taxa outside that set of taxa. Compared with
Derived homology.

e Analogy: character shared by a set of taxa due to convergent evolution, not
common ancestry. Compared with Homology.

OO Nl e O
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derived homology 51 + ;J-Hmpa & %7 ey L ,f‘—*—,{%;, R B LG ke
ancestral homology i)+ )J-Hmﬂa e B3 E G %m}, 2R REE G R
B BEERE B By ek analogyﬁiﬁr}lamis L RS £ 1]

4R > B P s L FAR R A A A 4 i

AFHFUF A3 NP E L s ek BT B e L A S %

B % (phylogeny) % 32| » %4 = # ¥ i : monophyletic group(¥ %) ~
paraphyletic group(# /& %£) ~ 2 polyphyletic group( % /R 3#¥) -

Monophyletic group: set of species containing a common ancestor and all of

its descendants.

Paraphyletic group: set of species containing an ancestral species together

with some, but not all, of its descendants. (The species included in the group
are those that have continued to resemble the ancestor; the excluded species have
evolved rapidly and no longer resemble their ancestor).

Polyphyletic group: set of species whose last common ancestor is not a

member of the group.

monophyletic group 5]+ iﬁﬁr}% T k(5 W) KPR - ARk ST
AR AT enfs ik *W-‘.,m% & % o paraphyletic group =i+ %&:wﬁr}b A=y
fe B 5p(fe &%) o JF"E K pIe- ARk 2 HIGAERATF Dfs R T pEay] JF'M;;‘J&
F Al (B ML i k) o polyphyletic groups =i+ %&Lﬁr}*a 55
B SRR e B ane s > BP B iT R AR Jh(amniota X o 5 ) 5L
FARPER o

phenetic ~ cladistic, and evolutionary schools 2. fF e % %] -

Groups recognized Characters used
Monophyletic Paraphyletic Polyphyletic Homology Analogies
Schools Derived Ancestral
Phenetic Yes Yes Yes Yes Yes Yes
Evolutionary Yes Yes No Yes Yes No
Cladistic Yes No No Yes No No
AP oRgaz BE N IR ZRFHINTHEE T - % - cladistic school # 72

* derived homology sz 4% » &4t 4% monophyletic group i® & 4 # chik
¥ ° evolutionary school f 7 # % derived homology £ monophyletic group

2

*b > i3 ancestral homology 72 33 &2 paraphyletic group i%;2 > i &
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2 ¥ % analogy =778 35 &2 polyphyletic group 1%;2 - phenetic school 2 # -
ARt anfp vt koo dg 0 2 T AGEM B RERDIEE T F AR
~ analogy =77z 45 > 2 ) polyphyletic group s 5% % o &7 ﬁ#ﬁ? v+ >
4 méﬁ%—z—ﬁjﬁ oo IR > K,éf? paraphyletic group -

= ~ P4 (Species concepts)

T 48 5 (species) ¥~ B i 8 ¥ Lenfnd > B A FHPF B irs %
AL B AP PP 2 R AAESRN IR LG R
# 5 m 3 0 ¢ 3 typological species concept(#-3¢ f&+#£4) -~ morphological
species concept( 3] f& & #£ £ ) ~ biological species concept (24 # fAPL 4 ) -
recognition species concept (33 f& %4 ) ~ ecological species concept (£ fx f&
¥£ 4 ) ~ evolutionary species concept (i it fA¥% &) ~ phylogenetic species
concept (LA fAPEL) o - BPFBPEAT E AT A fr o 2
r2 morphological species concept ~ biological species concept ~ phylogenetic
species concept = B4 fAPLL B 5 A 5 F RETY #hiF

typological species concept » #-3 fate 4 » 3a s T4 fE, £- #HA i -
ROITHBLHFFRELE AP B AMALT AP EEH B
WL R EE ORI R R AT F A R g
PPN ORI REOR A g c EFA g - BRESH T R
"H, (type) > A RIMRMEBHAOYUL - TRZEEBFHL 1‘3—;\1‘@ *
(type specimen) £ (genus)& 4p T~ & 15" & (type species) s & &7 01 - B2
RN EMAR A BP0 R ELEE R BT RS A P o

morphological species concept » 3| s fatLt4 > » ¥ f2 & phenetic species
concept(# 3] ﬁ#ﬂi@) ¥ & Ty 4- HA G R Ao~ A e s i
¥ R FE LR 2 P B (sufficiently phenetically similar to one another) °

biological species concept > # #f{r s » w& TH ) 4 - HEF NI 4pR
feind Fo AR o A A2 B E G LA EIRS ] 0 R A Fleny

7 e
BLL g ©

recognition species concept > Fn A 0 TE T A, 4 - HEG3 - B
2 P e e et %P 4 (a shared specific mate recognltlon system)
AP B FEELZF > §IPRTLVRAENHEE
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« ecological species concept » # fLfif%4 - & TH ;) £ - #L ik
-4 i z(niche)i2 B4 - FHRALDAF B > ¥ FIFAL 3 F A

FL 3 50t TR RA

» evolutionary species concept » ;& it e 4 > & T,y LaFt g s
AR o BRI Fard 4 B 48 (members of an evolutionary linkage
between two branch point) - 3 @323 > AR F A2 PP > dok - FHA e
EAN S L= W ﬁr\:ﬁr‘ )J-f._,'ﬁ" lll}iﬁ“#ﬂifé’}’fb, s #-H AL ZFE-#ﬂyféo

* phylogenetic species concept » M fAPr L » 4 - BAAKARZ D LR PP
ML c Bk Thfi) 538 ARl frr L BRFATELZ B FHie
Z_ 4 4 %8 (a group of organisms that shares an ancestor and are in a lineage that
maintains its integrity and has sufficiently clear divergence respect to other
lineages through both time and space) - phylogenetic species concept I 7 #: %
TSR MWL TP RARE A GVRFRTALG - B

» morphological species concept % & * 2_ 8 LY %> v
ﬂmﬁr?lﬁ&’”ﬁfﬁ .”S'F'L/zl?;j’—f Pﬁg{;_ﬁ-
i’ﬁgﬂkmﬂ’inl’:iﬁ} °

33 Bt
4

« biological species concept & 2t & 3t 3 4p % fie (interbreeding) ~ 2 78 f§ 4
(reproductive isolation) ~ 28 F] % /i(gene flow) o d *> 24 $fd s 4 $o4d 2 [F 44
oA i Fla g R A2 FAG 7 Foo

o 4 il Hpenis 4 ¥ 3 T 7| A 3E (Dobzhansky 1970) o

Pre-zygotic isolation mechanisms
(@) ecological or habitat isolation % 78 {£3 7 & &
(b) seasonal or temporal isolation % 7R 7 £ &
(c) sexual isolation = 4p-f * $Hp%
(d) mechanical isolation 2 58 B ¥ chifd 7 au fie &
(e) isolation by different polllnators ¥ —‘ﬁ * e
(f) gametic isolation fe=+ 7 &t %% &

Post- zygotic isolation mechamsms
(9) hybrid inviability + ¥ % & 5 7%
(h) hybrid sterility =+ i~ 7 &t 4 T
(i) hybrid breakdown {8 & 3% &

g
'S

P N R e
AN IR

4

=
R
By

o & w3 AT > hybrid breakdown + & 3 »zend IR 4] > © & (5 8 55
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FAA TR AEER S TRI AL RS AT E £
FALEF Fehd fofd o BB A% S %éi%%iaﬁﬁmﬁizﬁﬁio

» biological species concept ™ £_p #n4p§ Liis B B* b fateL o 2 d
BELAMF AL T I P L BPE 0 M T AR AN S AT
a7 f22 7% - B 2 37ehd fa(polyploidy) - i F 3 % chd IR
%h%’“gﬂrwiwhwfuwﬁm%k4#a:&wdigéﬁ
A A fRdE > R BT R A Rang iR A ifa,T*fE’.\ﬁ il A
§F 3t IR

-

€ 7

—

= l:ﬂ_
A
\

» phylogenetic species concept » MG MAPEL » 7 10 * R T KR HTF F I EARS
R A DR AR kA WE ap A e (A F A P i ¢ i 8
HH~ 17 L ¥ % i&17)- phylogenetic species concept - 7 % < PSR
A dek 2o Y RGAME 0 (A 2 PO AR § S PR A o

c % d
3
5 7
RS L7 wide
I I overlap
broad narrow parapatric
intergradation  hybrid zone contact zone
0 100km
a b e d °

Phylogenetic
species limit

Evolutionary
species limit

Biological
species limit

Zoogeographical
species limit

« biological species concept, evolutionary species concept, phylogenetic species
concept i& = Ilﬂ?’?fé PEAL iR R 3 — - biological species concept & i iz

Bt o ¥ 2 ﬁé B 5 sk Fl 2 onenfe & o evolutionary species
concept#ﬂ.%ﬁ’f’— FUERPAR )RR RIEAFIN; TR

AT R e BREHE S 4w A BRI 07 FFEL (A% REhE AE
/o) - phylogenetic species concept #% # 7 £t > 5 & = B %A W5 H jbiF

v

P JT LA LD AR T O IR R e A F R

e phylogenetic species concept ¥ M & = B FEH e T H 4L B F 1
evolutionary species concept ¥ M8 = B%FE S G55 A ] AsiFE T o Qe

3 $84 A F] % i biological species concept ¥ 1/ E - B EFE L 5

Kl
»A,ﬁ'xb v A E G ke FL R e

R
ixd
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o A% ﬁ%ﬂiﬁﬁmﬂﬁi%%?%iﬂ°4“‘mﬁ»QFE iF A
AT F LS F RAAGPlIY) > B AL LR Easplitter (wa F H) o 5 &
Amwﬂ*ﬁ*ﬂ@méﬁT&zkum’ﬁ*ﬁﬁﬁ R

.1

(lump) - i& L 2 & Ap 021240 lumper (2 2 § ) o e - 2 dgemgyp = 1
%\ﬁl@\@#\}ﬂghr'\rr;i%m F\i'mz&&,\;}#? \ﬁq;ég'#“#‘
FlAad e Fr A EF AR LER > LRAE - 2 hhdgs =o'
T I

m ,g ’ﬁ r{z% o
= ~ & it (speciation)

i

. ﬁ v o q - B 2FTP AT, o 4 5 biological species concept shPE 4
IR

Loy {aﬁ—%ﬁ,ll‘qjgzﬁam} R )izjév\% FHEBENT
ﬁa‘ﬁﬁﬁﬁ IR 4N o B AR -

o A it el 2 7 B & ¥ 4 4 allopatric speciation(£ 2 #& i) ~ sympatric
speciation(fe 3= & i ) ~ 22 parapatric speciation(#83 & it ) = fa#g 3] -

« allopatric speciation(® 3 & 1 ) 245 = B %¥ oy =+ § = 2R DFER
T o R4 o sympatric speciation(Pa&*;fé ) R4 BEEAKE G E
el T > g A48T o parapatric speciation(A8 i 1t ) Hdp = B B
=g oiRT o E A .

» allopatric speciation # it £f& 1 & 1 & crfiiw o Fl EIL A
# o0 A FUE%(gene drift) - §i- BFER S [ A4 e E o T
e IRIRE A ARG 0 (v 2 IR

e parapatric speciation ¥ 3 4 H X - FfA L T jpaﬁp\ s T = s avEE E E
B R

« allopatric speciation ¥2 parapatric speciation &2 # # & | - & ApFFE -~ &
AP FE AT 4 B RT > € bk H AR iEAT

T

e sympatric speciation 3 AT i R [T o F - ~ A F T N F
B - AR BEEsE k- A B
g%ﬁi@a¢gﬂim,@ﬁéﬁﬁwmm@°¥—
oA AENIRFL AR NP BML B L AT

]

N
-
b

[=d

)
3y
o
3

’

PO zﬂ\ﬂ
e
|/ IP N TN

-

}.

GF TR
¥ T
(SN
DRI

~
-
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TG o T ob o F - SRR BACIR G > F L LS M B
oS R GRS A48 e L5 M (polyploid
speciation) > ¢ polyploidy (% & #8)¥7i = efd iv o

e polyploidy T % & # F= e w72 33 SRR Mo S BB T o
= #& > Autopolyploidy (F & % & ﬁg)ﬂqf@ KPR - #ﬁ_ AIIoponpI0|dy
BRI H)EAIMAp I RFHE-

c S RMAN AESFRIAF L B RS A B4 B ¥ F 4

B Se 2 B 5 o Wood ¥ 4 (2009) 2 3 15% 18 i1 4 fE 1 & 31%h4E

it EF 5 B riE & o @ polyploidy ed 4 R 7 § AL o

¢ FRMESF VAV HARIERE < > T~ FF VAR~ T2
A R I PR RLE Sl % S EA A i Tet o
blde= B A (triploid)shg E % ~ 2 Fd oo 2 B %_ég(tetraploid):riﬁﬁ, F
B~ 4 > 2 2 d(hexaploid)sha#: & ~F B % ~ 2 % >~ i2 8 (octaploid)
Y E S H R S Ao

A R
bt fs

(8]

(=)

'QFFﬁ'»*"fé’{L%ﬁ”ﬂ‘é T
PR BRI S b L2t - S
dard SR BT AT
(synonyms) %] » 112 2 RE R H 2 B eng L o Bt A A m - T[%E‘?]
T FE o

e E.O. Wilsonand F. M. Peter *+ 1988 # *tieniz -5 - o - g f o & &y
PR > » F A(N.M.Collins) B3+ 5|- F4 e pa-&2HF-F=+
vic rﬁ‘”frfﬁJ A f 4 (Wilson 1999) o F]yt 5] = L % % pF » E. O. Wilson 3+
NF-FIHAE

o I3 & Wk Bt ¥ (The United Nations Environment Programme, UNEP, 1995)%
EHONF AP E R AP E SR Bkt 2 4 FfEdcp (Global
Biodiversity Assessment)(GBA) o #1 % - diene & L4 fa i #ic: 1,744,000
Ao HP 32 FAR LahE el Fl GBARG B E FH
9 10% 4 88k o



Introductory Biodiversity, Handout THREE. Page 10 of 12

Kingdoms Described species  Estimated total species Described %
Bacteria 4,000 1,000,000 0.4%
Protista 80,000 600,000 13.3%
Animalia 1,320,000 10,600,000 12.5%

Insects 840,000 8,000,000 10.5%
vertebrates 46,500 50,000 93.0%
Fungi 70,000 1,500,000 4.7%
Plantae 270,000 300,000 90.0%

TOTAL 1,744,000 Ca.14,000,000 12.5%

o + ' % 17 Global Biodiversity Assessment > 3251 % PF A SR JRILF — B ASLE

mﬁ%*ﬂﬁé f;—,—y@riy % %@JWZ ‘Q Jfa‘}-lpﬂ-r °3~%T§ ‘Lﬁf‘r I?‘—r}\f/

(EFEFOPELFRZRE > AL P - LY ERAEE RS L

& o Catalogue of Life(Zk 4% Spemes 2000)m 2019 & L4 s 22 R 97

SF-tEf 2N 8- F AL e B4 o International Institute for
Species Exploration *+ 2011 # #7415 2. The State of Observed Species > B 7]
111,941,939 B 4 f& -

R PR FERFRE L RS
# ta%ﬁiiﬁ‘ft t‘ ° }_ﬁ#é p% f»#w:fﬁuﬁt B R E - R0 3
FHEmP o P W ARG F AN FHALI L AT REEE S o

|
*
Y- h
\sﬂ
7«"
3‘/
ﬁ
ks
i
Psﬂ

(D)o 2

eI PRA A ARG H - BATREU G T o AHHI RS
FOBRAR A 2EW < o BlAc iz 99% M ch S i AR A SRR Y &
%o sed F ™ (Chromophyta)(4e# B )# iv ¥ 3 1.5% e faam L 85 & & o

o B G S B IR HAE BT T (4o Erwin 1982) 0 H ¢ X 5 %
-5 # B % (species-area relationship) » 12 #t #& ;2 (extrapolation) iz 3+ - H &
PFESpLE A PHGEAHF I FER F PR AEHRE RIS AR
BcPF o A B L RIEE R gt

« UNEP * 1995 4 # e GBA ¥ » 1% 3+ — {2 = ene b 1.2 o f i
b $HE TR F R - 574 Pocnde fE A ok * B8 B | 40 3 0 GBA
.ﬂfl g B g% 2- i §_ 3,635,000 2 111,655,000 0 2 g £ = L i e

FH P R B ndoA EENAT AR & 0 F10t GBA f 1995 & 4 2 7 4
7}@ Berb 15 1 3 (R 2% 2 3-R] e ) 213,620,000 -
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« International Institute for Species Exploration >+ 2011 # #7 1 5% 2_ The State of
Observed Species » w33k 95 ~F - - By o

e B E AP R YL Ll (v E + iﬁ“p‘_‘li{f e RES: R R R
F a4 b L & ,,ﬁqtf» sl 1 # (nematodes) ~ 12 2 EHE o H P oo
BA KT B fg;ﬂ,,ig,u;;:sfwﬂﬁ - Nk H AR
o ABGFEFAL A LA PR A LR EGR) o

Species number

| 1 I M Discovered
5 .
nsects To discover

Discovered species:
PIc:’Hsi Insects: 950000
Plants: 270000
Arachnids: 75000

%E

Arachnids Mushrooms: 72000
Mollusca: 80000
Mushrooms Vertebrates: 56000
Algae: 40000
8o . Protozoa: 30000
92 Mellsca Crustaceans: 75000
&° Other invertebrates: 120000
Vertebrates
To discover:
Algae Insects: 8950000

Plants: 380000
Arachnids: 740000
Protozoa Mushrooms: 470000
Mollusca: 250000
Vertebrates: 61000
Algae: 400000
Frotozoa: 210000

Crustaceans

Other invertebrates I Crustaceans: 180000
Other invertebrates: 400000
0 4,500,000 2,000,000

discovered/to discover specias

Literature cited:
Erwin, T. 1982. Tropical forests: their richness in Coleptera and other arthropod
species. Coleopterists’Bulletin 36:74-75.
Heywood, V. H. 1995. Global Bioversity Assessment.Published for the United
Nations Environment Programme, Cambridge University Press, UK.
Wilson, E. O. and F. M. Peter. 1988. Biodiversity. National Academy of Science,
Washington D. C., USA.

Wilson, E. O. 1999. The diversity of life. Norton. New York, USA.

Wood, T. E., N. Takebayashi, M. S. Barker, I. Mayrose, P. B. Greenspoon, and L. H.
Rieseberg. 2009. The frequency of polyploid speciation in vascular plants.
Proc. Natl. Acad. Sci. U.S.A. 33: 13875-13879.

Phicdp LITE ¢
cHN-REPE-BEFOIEF L ALEFRLEZ  SFAEEE L
HE M EERATR AN A
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RIS ERE ¢

s ML ERA & LRP s FRAAZRORET -
http://taibif.org.tw/informatics/?p=316 (¢} } P& EF en¥ < 2P > i)
http://anthro.palomar.edu/animal/default.htm

http://iczn.org/

https://www.iapt-taxon.org/nomen/main.php
http://www.catalogueoflife.org/

2 HEL LV P

o - A g Ep 57 (Pycnonotus taivanus)£2 v gg 5 (P. sinesis) & kL b 4t in s & =
BARbE > d SIS A R eRaZ > XSy i
[ A BN B2 & S =y

FREVPCE EATE TR
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Yrw  FRBIEMBL AT

ol IR Fengefh o H /;#gjé%]im«'—in;;ﬁﬁgﬁﬁg_yzﬁj e VA P
FE-Reho GERALF BRI AR R AT RG> VLS
Mo F A IR (S R T REEL] ) BT w i e

- AP BTELTE

o A Ffhcns F G FEE > T 1A S outline maps(F #H]) ~ dot maps(2k# Bl)
¥ contour maps(% & A B)= fEA & RN o

« Hutchinson’s Multi-dimensional Niche Concept # ft & =2 % s P24
Niche as “multi-dimensional space or hyper-volume in which the different axes
or dimensions represent different environmental variables” (Hutchinson 1957).
AP FLAFT T URLEBFMANERER - ARz F o &2 7T FR

BFEhe s PEISF I IR ABTEA G

AP RPETALF  XIRIAI S AAFPAFE R R AP
FlEHeE R~ E kRBIDE) AT A S rGF 2 ELRF &
2 #73} 0 fundamental niche (A # 2 it i) o 2 F . FF (dod 5 B ik
L qF e I IR > UE 2 Faucdka 4 (dispersal ability) - B &
AAFFAELEZEFP B-H A2 FDTERFALL LR > T I
e realized niche (GLF # ) o

S PREIBEEA T A AA

() 2 Rk

e < B(scale)EAF A A GIRAFE - BRERSRLL FFE o b
B 7 Pamr%%'f DA ARG B K 6 A R

e TR MA L ZB&F extent(d F) - resolution(fz47 4 ) ~ grain(4 ‘r%?’
He) e r R R o extent & on “THE IR % e I g5 ) o resolution £ %
PRI R B E i ek H 2P o BRATEROE an;rsq\ia
Fens REEPNRG ERZEHE ograin 7 A 47enE o
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y%«@ﬁmmmwmﬁsﬁwia

RAAT T L

o hF
X

£

» grain &% =~

(between-block variance) sr4 fie o

*
*
&
R4
*
*
*
e - - - - -

>

=

ES

extent(E)#2 resolution(R);+-z_7 #1
3 chz % 2 (spatial variance)(SV) - SV =c (E/R) -

> resolution » % X% E iz
% ] AT 7 ek % £ (within-block variance) ¥ % B % 8

Z & ° Grain

(=) alpha, beta, and gamma diversity of Whittaker (1960)

* Robert Whittaker > 1960 # 5 & ™ = R k% A5 fE 5 & o 11 F B4

Siskiyou i, e 3

5 b1

diversity ~ beta diversity ~ gamma diversity - alpha diversity(a %
- i 3 % (community) £* #¥ % (association) p 3fd %

f{}g),k LR R
SHRR)N A S B

K,?r‘( J-

}i)’ ?P%

7% (community) ¢

RS REE SRR A S

alpha diversity £2 gamma diversity & ** #73} 0 inventory diversity(:* & %

BrE & - alpha
R RB)N &
"% & - betadiversity( S %

TREEZ P e it 2R - gamma diversity(y
¥ #_(association) b e,

BEw R -

jid

AP TE P enfE ¥ F & -alpha diversity ¥2 gamma diversity

2 Fengdu o a8 2 AR F oo beta diversity £ #13) < differentiation
diversity (£ % &) > TA AP HKRE R H e aip R 2R -

shrk R PR R A Z &
resolution ~ grain

%
’ JJK l§7

H >

B

1l ;fé
2R fograin g o ATEeR B LR T
7% gamma diversity  # extent p ¢
4 % £ - alphadiversity i £ grain 2 p
s B > betadiversity & 4 grain 2z f¥ chs

extent »

*
%%{Eﬁ;{_

A

4
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cFMEEA ARFEZAIKR @ RAE v I HRADET R
M H fj‘m‘iﬂ FPREFEFPNDFEERR ¥ 0 B RARGDENS
ﬁwmﬁ%’j&zmiﬂ%ﬁoﬂé—®&ﬁﬁﬁ%{#7%%&%u
Tiachg %A 0 54 % Robert Whittaker (1960) 3+ & & 3¢ ©

B=vla or B=yla -1

e BEHAMENM AR HBALI AN & Z P AR R LR OFHS
(turnover rate) 2 £ 3+ & & % 2. B codp £ & (dissimilarity index) » 3 & 3538 >
R P LR 4~ SIRAAS H L) hLu IR -7 FAE
el B ¥ 12 % 2 Tuomisto (2010a, 2010b) 2 Anderson(2011) < 3 o

o Robert Whitaker % 1960 # e ~ 2 % > /2% # 2 alpha ~ beta ~ gamma
diversity sng % 2 B R BB A S ~ > WAR/RIPFBIKRAT Y 2 B R
B ORA DL o

(=) alpha, beta, gamma, delta and epsilon diversity of Whittaker (1977)

» Robert Whittaker % 1977 & > :-alpha ~ beta ~ gamma diversity 7% 4 & -
#5E > I £ % £ (habitat) ~ # % (community) ~ + # (landscape) £ 4 >
WHEBRFEFAIBRAREOTF R ik » 5 - # #inventory
diversity # ~ % point diversity ~ alpha diversity ~ gamma diversity ~ £ epsilon
diversity - differentiation diversity F|# < % pattern diversity ~ beta diversity -
£ delta diversity -

e point diversity(2F % # )N £ 5 - Hcies ABRIDE I HRAE - a S HA
REE-BFHEEY DEIERE o 7§ }i%é’ IR EEZLE - R o
f8 % & o epsilondiversity(e R E)5d »+ B le2 RIFP fd R
& o pattern diversity(#:* R ) 5 % - ﬂ%‘riz NL B R EE e E W G
BER > PR P ffe218 «c BIRARLGE AP ZEFZHIATD
AU HAE S TEE(aFRR)ZF O AES LR o deltadiversity(o %
BREPIGERFP 22 FFALYWIHRRE > TR F(y FHRAR)ZF TP
R E S

e &4 (habitat) ~ ¥ % (community) ~ + ¥ (landscape)iz - £ 4 chE & T % P
o PR RA fﬂrﬁ% F - Ik F|p s AR RT > Robert Whittaker(1977)
BREFL B RAR ST E R
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Literature cited:

Anderson, M. J. et al. (2011) Navigating the multiple meanings of f diversity: a
roadmap for the practicing ecologist. Ecology Letters 14:19-28.

Tuomisto, H. (2010a) A diversity of beta diversities: straightening up a concept
gone awry. Part 1. Defining beta diversity as a function of alpha and gamma
diversity. Ecography 33: 2-22.

Tuomisto, H. (2010b) A diversity of beta diversities: straightening up a concept
gone awry. Part 2. Quantifying beta diversity and related phenomena. Ecography
33: 23-45.

Whittaker, R. H. (1960) Vegetation of the Siskiyou Mountains, Oregon and
California. Ecological Monographs 30:279-338.

Whittaker, R. H. (1977) Species diversity in land communities. Evolutionary
Biology 10:1-67.

S B HER LT RIREARY 5L

(- ) # -5 # M % species-area relationship

o ffARL C HPNArE F2 MBI ARS EG FARS o ATa 3 4 g il
p iI.%g BrAk R 0 0 pt 5 species-area relationship (4 fa-& % M %) o

h

Species richness (S)

o % # #_nested design == un-nested design » i X F R ETE I -5 B
s 3 A R dp a3 o
S=c+A* & log(S)=log(c) +zlog(A)
SSFREEYFAE Asfs ] cuiFiik ZE- A0 12’

o ffE-m fk M 72 ¥ A 5 nested design(4k & 3% 3K 3+)% un-nested design (4%
ERNE ) onesteddesign 2 7z FHE A2 5 o FE oM % 5
ol hE AR > e 7 g ikt hHE A2 o un-nested design % o 3 B H
A2 B d - TR e ALl oo
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.—@ag’iﬂiﬁfﬁ%%ﬁ@ﬁ%ﬁ’ﬁZE@%W“@%%$?
N endfag MG Bz E R () BB A Hdole oz B
[ 1lr A0 S P2 oo FERARMHE R 21 R >z
5% 0152 0452 7 -

°Ei%?~%&%ﬁﬁ§%’? FREBREAFHFED T FABR
AR T -8 % > AR HEDLIPEFE I 005 580
B ay dmy A F :

?ﬁiﬁoaé@’ﬁhﬁ?&Jmﬁ
'E‘f’?\?m#fﬁ ﬁif'lpéf‘?\?mft” TE3
%wﬁff%ﬁwﬂmﬁi%%*%ﬁ’r

o Fofbi-th fERM BT LA R o Az B LA 0HERT o G AR ] o
AT I’gf;,,fé,—gr.;iJ W e RARE - Bfd rilﬁﬁ#ﬂﬁ?}ig 3T A
A S Y R AR LR G A 0 B g A A
PR RN BRI TR R ARRE E LR AR - 4ok
AEPA T RSk B sl NCLa ;w)um, :g;;.;sm TR fj}bm; )
TERTHE W R TLR G R ) o A RO T %Y o TR (2
FhEEp P E)eh R f o

(=) I #rc s (isolation effect)
o FRAARAAR S e SRH i B G R AR L IR - AR

¥ o FEHRIT A R B o L 5 sk (peninsula effect) 22 § w22 (island
effect) » 2 # ¥ Az IRl -

-&%@iﬁ}’~ SRR WM ABRAOR AR
Lhggat s 1

Mt g Amend 48 S AR 0 5 peninsula
effect (= & »</) f*— B kA 4 TRETIF LG o 45 bay
effect (7= &) -

o Kb cnde B SRR W W MO A f R > 2 5 island effect
(§usc) e @ @ o JERE S ARG b f RAaARK .

(=) &8 ¥ A& (environmental gradients)

CHBIBAR AT SRR o F WP T e o T A - B
WHRE PG RBARE -
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. fi‘bi*ﬁ B A e l'ﬁ PRI ERR FEAARTER > R Ast D&
VR 0 M S P 8 R R 2 &R ¥ & (latitudinal gradient) - % s Feehd Fe
ﬁgi,kﬁbmi%ﬁﬁﬁ?ﬁgﬂﬁﬁﬁﬁgc

o Ll Bl ki kg o PR RAF A AMBNES > RS ALTEG
BB 5 P4 5 1R R 2 7% $49 A (elevational gradient or altitudinal
gradient) - e § A FIRF F 5 b1 o B SRR LB RPR ¥ LR0E
K T (hump-shaped relation)(Rahbek 1995) -

cLHEA A FBIHRAF LA KA G BB R AL
P4 % &R 2 7R ¥ & (depth gradient) -

e EWAFF R ENL A ARMRB RS » F B HRAARG o L EBITH
LTECACFTRNF A RARA L AR AERESNSF YRR
SHR AT Rt AETRE o B4 f AT - B .

. ﬁ;ﬁj]%?fiﬁi fi & kg o =+ 3 (disturbance)( 4otk L) esg R AX < 0 2 F 3R
MAER S BB P B RAARK S LA RBI AL TR A
(disturbance gradient) -

.ﬁi%ﬁ@%m\iggixk\*¥ﬁ%mf—%m@{6§1%ﬁﬁ
(intermediate disturbance hypothesis) - 2 & 3p & % R & 2+ #H AR &
B > TS RR A RehFIRAER TARG o Y R B ERE
THPBIREZTEPAETIET B LU E AN RE m T Enc
BA 73 o

() 7 A 8gEF 5 AR DT B M

BHANAS2Z AP BT f27 5 0 a2 B0 i - M d R G A
e s S it
CHZFATEEIAMMEL > FART A S HEEE 2R (35
FAE o 4o 3 973 02 & % 24 k(biodiversity hotspots) » A izt 4 Bh3x

AFRGEFE A o ] G BT

e AP HFT TR > AP A EHOEESF S RARL BT ApH LT 2
$oag?4 B AT B R (o2 TRP B 8 E%4WW%ﬁ
R F R RRK R ﬁamﬁmm%%(%&pA&al*
XL ARAEHELFBIRRARE R G RO EHR - B
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FPREF-GAPFPREFZ(MAcE ) T R A H s dgd P (bldo LB
oo B~ HES)s v P F (Grenyer et al. 2006) o

e NPT s Kot o - AEOEMEA SRR - 35 4 f(endangered
species)z. % ¥ & -~ #y 4~ fé(rare species)2. s B > BN TF LR
SRR AR - BERFLIRIDFAEFR T AL
TR S R A 4 #8(Orme et al. 2005) -

cHEFTHT AP I RBETIRGEEL A
silver bullet (¢ ~ 7 2R 2 EZFEMRIP) 2284
P ARTR S SBE S FEHlE ~ FEAT o

%ﬂ*’«&%ﬂ“ ? A
FAE T 5

F4

4
F4
4

References:

Orme, C.D.L. et al. 2005. Global hotspots of species richness are not congruent
with endemism or threat. Nature 436: 1016-1019.

Grenyer, R. et al. 2006. The global distribution and conservation of rare and
threatened vertebrates. Nature 444: 93-96.

Phiédp LIFE
cRIEAREELHOANN S A RAMFBE G REF 5 B BAS T

Heis AR
Lomolino, M. V., B. R. Riddle, R. J. Whittaker. 2016. Biogeography, 5th ed. Sinauer.
Gaston, K. J. and J. I. Spicer. 1998. Biodiversity: an introduction. - 3 2. % = % >

mapping biodiversity (pages43-75) ° 3% % BBl F JTEk o
Huston, M. A. 1994. Biological diversity. Cambridge University Press.
Rosenzweig, M. L. 1995. Species diversity in space and time. Cambridge University Press.

R R A

F B M RS S 7 o BETIFE  R R f M i
Beo it Rt BRELEARL bAcz B T g RBEIp RET
?vﬁaifﬁ)‘@g‘i?"\mﬂ:f{ Zlﬂm#r’:] FEAe @ ? ﬁj&ﬁ}’;,ﬁé%@,'”ﬁ
o B 2

it

Rosenzweig, M. L. 1995. Species diversity in space and time. Cambridge Univ. Press
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$Iw S

chebwar g kb A I RAE A FELFT I - KRR A ES
SRR 1R FlE B

CH SRS
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(-) #£ 3 = RIZL (competitive exclusion principle)
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Molles, M. C. 2010. Ecology: concepts and applications. 5th edition. McGraw-Hill.

ZoaFEL 2V HED

CFET 2R ERAF(rE A FE - #?”ﬁl)’?‘ cad)E R B FFEHR A

LipF - HFHE M ﬁﬁgliléééﬂ%'“’?’f—'ﬁﬁ”
TREAEH A

i e .




I thrta



Introductory Biodiversity, Handout NINE. Page 1 of 12
F4w  EBLPBIHEEE LR

c AL LA R I HREEFBEIFEE DY TR IRE P S HRE
B R X ARRAL o

- AR AL PRR

:1*1

[t A W #Ef’jz TR R
FEEw o A dEg A :,\-g,dﬁ_*o TRy
LAY P REBP o

'r-/%b%i: SRR AN E G LT
Fla 3% FHAERRIEA 0 < 0
THag Ry ﬁﬁmﬁig

\4.\

-

C SHETL AL B AR PR ERF AN 1302 0 R ORI R E
TR0 R o SRR E Y ET o o - B3R { A7 (Pleistocene) pE
kP RBIAe2IRB T G A B IR AT G Tl a2z TG X 160
SR F BB RT AT EFAATET ARG R R 2
ZHEPN > TG A0%EER > SR L S B o Re- @R T
NER - FEH

ckPREA WIAZRIB TR AE > L R 2RFFAGRT P BHE
ROl B T SLERE ﬁﬁﬁﬂ o i3 ﬁ'{ &R - AT 7%7
L IR BRI G L e

o

fd

od IR kAR AT Tl e FE § E Rk & o 1295 Tsukada (1966,
1967) 2 p ® B(AF2% 750 = =) driadh o FIREI 2 EE IR A4p £ 2L
SR FEMITFEN(SEARPHEERFEY) PR DR AHE A
- B K EHfa 4o 4l (Tsuga) ~ 2 #/(Plcea) ~ 4 15(Abies) ~ = EE E L
(Pinus) ~ 12 2 Symplocos(® &) - &7 F &+ 1 - § &% 1 & 3 8%
(4= Quercus ~ Salix ~ Alnus ~ Ulmus ~ Carpinus) it g4t o — g & 5 5 ¥ P-iE
e 2183 £ A & & d K 2 e S #HE(4e Quercus ~ Castanopsis -
Mallotus ~ Trema) it ig- %t o

S URL MR TR A TG S T f % (Tsukada 1066, 1067) + b
EFwiT g ED ’;F,_,,_]LLIE“ '4‘8CJ—11C’X§L—-/%—I E?}?E?‘;&
kB T FETI-FET O FIEHCRA ﬁ0C48C°~gﬁ 5
QeERELI S e FERIe+ a5 FRAIVREF 2CT 3C -



Introductory Biodiversity, Handout NINE. Page 2 of 12

od SF Lidra @A LR 202 - kA Z B AR s TEE LS
T B FRRAT o B ERP L

AP SR ERECE L AR R E T B
T T T I T T %%4##ﬁ%%4rgw,
B F A MG A L oL F LR G eSS

Fla §u3 @230t o MAKRLSINZG 3L S8 P a0

J*ix%’?m" FIBEFBAEL N A RFLF o

chEd A AHBRRA RF oG FIHy ALy - A HALCH

%$wi@3’w%ﬁﬁmﬁﬁ&@$’@;;§%4ﬁ4#+ At
PRAKY R RETFL SRS R RE B4 2 R RRL Y
RESET T kP T BHgenus) o LG T A (family)

i

(=) r#h ¥

.‘-"/%»% Vif‘mﬁ§3357595—1—‘\g’%i§3@ ’]3802\2
914022 o TebBG Em AL seE SR e Ba f et 5 L LS
Boorig o deil o~ AR TTHLME S TR S B s B L g
Wi~ e d pRRATIE A2 faer F ] TRk o

o Lz B AT LG
L% S AL -m e T
BLL% PR L LWE SR
bk o 2R R ABART R
4;}zuj.g;12%o;4 2
B 3952 o % g oo

ﬁ‘
_@‘ <k
oo
fﬂ.\.
9
e
~=h
B
o
| |
—E
A
T
o
E
o
A
-
=
=
T
Ay

P o F b fagat a4 UL EE A, 2 4
SR FiEA4A8%  — F R bR 32% 0 -
IDRNTE- R S N VI SN TE - S P

ol T AHLE T B LR R PR RSk A F o BE 2 g kiE o &
B1864 2018 o eimin s Lk L ‘lﬁﬂ’ﬁ??%/" Tt s 1:21 -

o ST A o F iR x/gfl_l,mg'&:,bﬁn:f?;g_%ga by F,gfj;
T EE 9 22C(AR)D 25C(E%H)2 B » Ty = 1 1 398 4 4 28°C
229C2 R - " P 3EEal16CI 19C2 /F -



Introductory Biodiversity, Handout NINE. Page 3 of 12

SHLHEEARE RA S X FEARELR S o - e b R 100 2 ¢
7B AR 06T -

o 1100 2% FIERE Y 06CHERLEERT B R ARA G LB
- AHRBAELFZFE B3R P WAL FRRE -
- R A L AT Mo

9/%{' ‘}’\"L"—Izl‘ﬂ"g’\{}‘}":‘f?‘}n pE AP B ) 13: J\SF "*‘-&:Fn,t,ff,ﬂ’

lii;:’/ K§ 7J<‘E.:; 2510 ’4‘\%0 ;/%-&if_:'u%’kgﬁ,‘rs %Zéféi J\ )%ﬁ, ?_&K?:’J\
E7 L6700 24 - ok RAS AR R R R E kR 1000

,‘%o

N

SALERRERS ARFRERY L F 3 FR AT T KL
KENARRL PO F B ENARIF DI L o B IAKT F 08
R TEKEBRG o REw A RFRIBER A EAA TR 7F k2
KEFNRBIL Y s w3 g ’_gp—v%’};'ﬁ l—ﬁ/&}q .

PO FREE R RS BUPT 0 FEAHIREEA 2 0 530
FhxBEAak AR LENSGMIAET c LML EEA LSS LA
éozﬁ‘—;ﬁéé%g%%’“?’]\?%H‘%:}iﬁjgxﬁ‘_ﬁ, SRR A keh _—%
oo B R o

| SES %] ‘
B A ST IME S F LG E o AE At F g dpg L2
oRE o A FMWhAF > TR AR AR R o LA E
EEUGE R AN ER e foi A T Fot FX frhmeA R 5
FAATREY A F2ZRERES

KA ER A RRF 2 B8F > gy ogirn+ %
P AARIEEIRL TR RILALTAFHE A EIPHN

2 I

9%&*%*iﬁ5$’3*'¥“J%&a%§°éﬁﬁ&ib£m&
RENISZ AT ER TS {2 oW KA R TR
Bt fedn Hﬁ%0“§’—51m2\% Boh P k2 b o Bk
i EF A TAT 2% () o Bk “TF K2 5 b R o YRR R kg
FES TR HANREHAES FF AL ET o A F k2 Rifa R
HrEagikiy e84 o



Introductory Biodiversity, Handout NINE. Page 4 of 12
(m) -2 1 3

MR T MG AT RTE CAFE BB BT RO
Sz - o G R LRI AF AT L > AT I MEF L
BT R AGER 2 A AL LA H G 204 3 22 5 4 H A
EIRGNIEE S 3= 7 SRONIEE

S?d“%?%mwﬁ‘#%ﬁﬁﬁw‘%%ﬂ 'ﬁﬁﬁi%
B ASM A% GO EAR S RN R o FIR AT et AR AR
il}\i]ﬁi“'i(USDA1975)m4 ;A IR NI U S s £ Rl R
Y A L £ R o Ll B

ST FERIRR B RAR LR BRSO o e b L, Ti5
BREIARA0A >3 3 22 33 > @2 LRI EFBEL -

(T) o B2 5 iz~ %

FRiE K (1985) 4 47 - 4 155 B f %BliE b2 BUBIFR 0 KD A 5
- BFEERE O LEFARFLEAE A AECEGTFER - B
FEReFAMTERSASPER Few s LR, %

TR ARERE P IINTERPINPAER - Ta®m 2 La ® o

’

KATHT s KA N EF - S Fes  BERIAF G BRI R X
L%ﬁﬁ:ﬂ ;’?ﬂ%o

REL L DS LN

2ok BP TR R KE
vﬂ*kﬂwiﬁﬁéﬂ%ﬂ7
CEERERNES SR

RATAFEAAPER £/ K
EIG o A F2 % RKFEHTT
AFNPRBER AT EELR
EZ B e A Rehf GHFME LT
R RERMARKE S

A- \rﬂb

\"—P

e

\ QJ‘J* &i
Yo
e

/\N

o

g (.
v

\vﬂn 3\

AR
N
e

TATAREZTAPERF T X DLRIEFE A ERORE R
EXE2MKEFAF o T AP ETRD N ERERG > VRFIFE Lk R
PRERERTNATEES ILETTRE o

FEGTARLY TP ET F A éiﬂ@mEW’*?%“iﬂ
G ERKBIRERFT A FRTH KRG o PIERRS 0 G
WERF > Fl Rk ERITA RS



Introductory Biodiversity, Handout NINE. Page 5 of 12

IR RS SR S SR R S S L
fiit e 2 53T 4000 = 2 AR AFA R BRI ARD S TES
B L RF A EAEA - #ﬁ%ﬂ%ﬁ%%%%ﬁ@%@%ﬂ’w
EFFEF O R - R ARDH B - BFFE (g 3 Mg R TS E
H#REEHR-BEHR-#2FIFTRHER ﬂ‘l@é&&?i\ﬁx*}iﬁ?}i . 39:4
DLt R 0 MDD WS F AN RS HER G o

(=) FFih2 fe

CHELBL HHAR AAFLRETF Y S AL G TR
BEAE S BT %'}iiﬂilfffﬂf’—:Jb?]*%ﬁ»i“]%,‘ﬁ;oxfgbiﬂ,
BEFTPRZPSFIARZIARATT RER R E ~BR -2 h @ 2§
fboﬁwfgl,y%g]éikq;%w,&rﬂ@\ﬂ}i,b%%;iiii}i%“,;é
SN A O A e S

Ny

J

o TR ih& BT T ch7R5k ] gk - FF(Su 1984, 1985) 1 s e IR F
B R F( 'I’ﬁ',\?’géﬁ‘{v B)EBRR(LEXSLEZ AR BHRB
S A R RS REET 2 SRS KA R ERRER
FAEL SR AR AR SR AR SRR e v Rk B
NEDIRA R G EET @ o

o - AT S HHRAM AN AA3600 2% =1 o0 At AR R
PO B LERZEFE EHEHAEECHTH P 23 0 Fl4p (Juniperus
squamata) £ 1. .l 4+ Fg(Rhododendron pseudochrysanthum)i# # & it i % o &



Introductory Biodiversity, Handout NINE. Page 6 of 12

FHER IEEEZ A LU €A E B BB Ak '’
BAFS T bR e E AR > £ - g %%wﬁ % b
FR(FE EELERS S REREG L) o

o SAFAFL3600 S T F o RA EFE A R L A2 ik o 53 2500
DR P2 B F o A B AERRE L ARREZAEHR( LR
3100-3600 = =) % 4 3% (Abies kawakamn)"ﬁ%z\ 7 AR B R M 2 fL
(5 5 & 4 2500-3100 = =) > % % 484%(Tsuga chmensw)wrf#;k EEICE s
B2 2 % (Picea morrisonicola)f#sv AR S W

AT R - R GE 2 E A 2 R R o [F (Su 1984)

altitudinal vogelalien Zemne alt. (m) trp (/ Cn) wi (C) equivalent
zone e G AR £33 | g e climate
Xl =T e gm0 kA
Alpine Alpine vegetation subarctic
%L 3L >3,600 <5 <12 TR A
Subalpine Abies zone cold-temperate
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FLos e g AL w g E A 47 4 (Homo sapiens) sy J1 I3 T L

LB AR TREE P A8 F ~m A+ ES S IR 2 TR A
3= +5(Cohen1995) B #2 3 p > & A SF#ch Lk 3
R RS %WW’*%ﬂ4P°ﬂﬁiiﬁ’iﬁ4f
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o
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Wi ome >~
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-

~

!

A 1500 # » Bk AR PHACEI L RIT BRIF N
E-FIFERNBFA L &\?&iw‘gﬁf%‘{éfj‘*v?o.l%oﬁ“ml?30ﬁ )
AT B3 A - fged 21820 & » 2IRA T B Ll 2 S ITAE S
A vAZE-S L1950 &% 4 0 2I AT EHF YL L EH

THABEGE 26 FREHFACELE B TS
21 FR A 2TperL T304 7 3 Lz %% 5 21
Y- B RIS HF > FR2050 & 2 A B E o - g0 2150 & B 5
PRI RAFAR T o B 2IAFS T IEA T A PE L 220 2 AT
mgwﬁﬁJ’m%ﬁiﬁ&r%%%§—ﬁ:i

v
b
(5%}
aﬂ\‘

%)

e

it r FHAER Q7 AP ROAPEF NG S BEFET o F2F R
EpERl o X5 28%cni i E PR ELE &~ 1750 # 1] 2000 £ 0 20%:14% 5%
PR E_F ~ 1900 & 7] 2000 & > 13%:n3%, 5 = P 2§~ 1950 # 7] 2000
E B LR e WA (X )RR 90.00025 0 ik 20%:0 4 #E
B % E PR (Cohen 1995) -

e 7 = 1500 & >3k & 4 A& = 77 (GDP, Gross Domestic Product) 4% & % & ~
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Uﬂﬁ £ 3F EJ 9% 565 % o - Ly kR ;,»%w(GDP) ],? &
&~ 1500 & 2. 13 & » <= ix = £ 3+ F < 1820 # 2_ {¢ (Maddison 1995) -

1090 # 2 % g » (5= Fw [ @E A o b 51000 £ 4 A L FFE

e Ao L ki F & PN (1900-2000AD.) 0 A EEEAL F it R E o H2 W
~ -+ #(900-1900 A.D.) 4 &g #r4e * i it ch- 202+ (McNeill 2000) -

. %20003 it DIRASETE R GIMA(F GA) - Ei) 4L 10 ReE
TH2MEe ) 2 AR R A RB(F 8N e) ) - & Y42 20 e &
L2 A EE D 2HAFEFLEHE FRMRBZ A - EHIEL0
PIRABETFL VR E Remac sz AH o - EF Y10

(Pimm 2001) -

T
T

CERIRAGEE & WEHATZ YT LRI ESF AL E > R 2ARARD W
B AgRTER o FENGT LA RIS A EE o et 0 2R
Bo-#X9F -p> TRy 2 LE ey B 2 LR AHTE
B B LR SRE Y @ Al Bzt
Rz ESF A LT Y2 F AR, R E(- F 2 2 L REE)2

» & 2 - (Pimm 2001) -

SN A FSRBTAERSIER

e A iR ZPAERE > NA R AITHREEFIAG PRI RIET2
méﬂ;ﬁﬁmmﬁﬁﬁ%’ﬁfﬁfﬂﬁﬁéﬁﬁﬁiﬁﬁ%%?°

-il«,ﬁ‘iir}/ﬂ% R 2o dh i ’ﬁ;ﬂ)—ilji;,j‘sfﬁi%\/ﬂ\ﬂw—h/,} KERY T o
1%

§
APEEFOFFRE NN EF P - RL B

o P om o IR bt:ﬁ:ﬁ;ﬂl %/ﬁ ,}J 4 3 )‘gﬁ,\}i_o uﬁ:ﬁ:ﬁ &) 3 1980 & i~ % Hp

S0 2T ow A2 RddtR s 2 A2 - cha e BAE(RY 5
destroyed) (&% i &_° Ao £+ 4;&) (Wilson 1999) -

cHBIEH FAER P RS R R R E L Fe g e A 1600
E3 Pk N3 1035 K 83T IR AL o i F T A
Mg > Fla R4 A7 0 P F RFRL 0 ¢ B -
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o BEARE TR b i i NILiB S Y § 98%° KB R AP WS
R RS U D RS SR Sk g g
FRgeE Ll e E s TR B - A N REEE 9T
¥ & f8:# & (background extinct rate)z. 7 - & o

© 1988 & {5 2. #7 7 (Wilson 1999)i%. 5 > P w0 2 - $+ 8 ¢ fdid 1% 1 10%
2 fF(ELELE ) THEHE TN ; 6% (2% 7 - nm:}g 7)o

CFAE S BRIEL AR R B S A )T R L R
o B Rgd B BA ko PAE G A H LA
2 80 ;ﬁ d fAAE-o 4 M % (species-area relationship) 4& 7 ©
S=C-A? or log(S)=1log(C) +z log(A)

o b fE-c M Yz E o AFHETHY 52200153 0352 B o ik A
g ke d o ok - m:—g B 75%:hd Wl TR 0 R € F 9 30%:nd
BEE o ok AR E R i 90% 0 Bl € F 5 50%:d fE5 i o ho % £
FRGRUEEGS LT g AR REREY L R R kS LT ER

A4-8% i F HHhd PP ARG AW E T R A WA L E 1-2%
2 2-5%hiE R EAR c E RV D DR IBAL P ARSI FHE A

WA ekt 4.9 8 50-90% 0 7RT35E % 3 10-38 BRI A -

o Terry Erwinetal. (1991)F & F &2 Lk M2 *HE2AF o #2307 £ 85 WK
S8 2% Luehea seemannii % F #73 7 # > £ & EF D] 110048 0 = 3%
= H ¥ 160487 4 33t Lueheaseemanniic ¥ B ik & B 24882 40% > & ip
3+ 8 4 353t Luehea seemannii g5+ ehk B ) 400 4 > ECHFT A 52 R
OB E S 2 B K2 - &> B F 4 53 Luehea seemannii 175 & % 600
oM F AP FHE BAN IR EE £F AT
ZHERARH RS E EGG 300 AR A A BRERG D NI
FEFRF IR LAFRAEAGH - YT PR

= i#”" ’}'{ EapImiE —L[‘?.rﬂ

o4 p SR TR T 0 4 R D RS B EE R - 0
ko mfh - BRI CHBRT ST HRT -

e MM MR ECFECIECLZEFE S AR AR RRS A
Booocgos @0 @M BRI F WA RS R G L
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CHLATEREL 0 R T AR Renfks o T RS F 2
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FWESEFTREA L AL E S o MY B d o 23RA B en
&ﬁigﬁé’%WWKigﬁﬁa&i@;£$m3@3’ﬂ;&ﬁi
B E o FM AT Pl o BT chd i kgRe BRI A AR
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-%ﬁi:<ﬂ’uﬁ%ﬁﬁ<ﬂm%ﬂ& HF STz - THFE T
2 F@&’W&ﬂ@?ﬁﬁééﬁfﬁwm&ﬁoém%%éi%%
¥ ’«krﬁr"'-lfi’_%!;r"'- SR R R H %Hﬂrﬁh LRI Rt B R
Rk detr e T A E M REEEE £ R RAS AR PR g o
o L ERPY - BRI B RO AN g 0 BUERT A R
i A et H S HEBINA R R H B RS kR o

o Htkei) X R BRI E S N AR By BIE 0 N ERI TR A Y
FET o R AT RBFREFEAEAS P BF AR A FRTER FRF
e 3 FOREFE S SRR L R AT o F]PL P W R B R 8 B Foh g

.

N
Eallig
WAERF ARG AR o FOIR o WS B R AT T et R
B o 1990 & 3] 1995 & » % % 1% (Nigeria)shie T 35 il % & 2 L
0.7% - iz Norman Myers (1989) & 3+ 1990 # % & 1 3; hi & tkij 4 @& & &_

143% > 4p £ 224 % o

—

e A OB CEEB I FHBIRA LA E R EIRAnHFC A R
HEipenx R iR L )ELE 0 fE2 G 4 pLei (habitat fragmentation) -
PRALE AR FATAF I L B RPN A FoRE
BEREMAE T FHESRS AR §ERI PR

. E’L’r%ﬁ hif 4 2o (edge effects) » Rdpted s d »vdg 7 b ofed 353
P F I RS S fE e iR G EGY > FER AL HA
)fn SR A Fene md X KRR P FEB ik B 5d N R
BE¥X 2R o d 2 A2 5Ty R g2 (blicdfa~F2) 2
FP S FRE o eI R ARFL 5 2 i KA i (ecological trap
effect) o *ﬁ v 3 B P T 7 i i 5 R BL(P I% 4 ) (interior species) 0 iE
m#ﬁ##mﬁ%@a#é’ﬂwéiz@ﬂw#@&é*?ﬁi#
& ’f;«ﬁ'}i °
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°f§~&'/{P‘H‘**‘“‘fﬁiﬁ%%ﬁ‘aﬁjﬁgﬁﬁ,,ﬁf#‘%?é ﬂgﬁlﬂ B e deom R
= o g i roadkill(2 4 2 48) o roadkill 7 Wi S d a2 oL F g3 S
BRAE G 0 S i iR BT a2 R o roadkill i & R AR %

2 EB G B MerrittClifton 3% 24 e * e Re =17 FEasd
T o BiF &N # 45 g (animal corridors) ® 4R 5 roadkill (92 5 -
o Bigr P F R EAAT RT3 M meta-population( B B % ¥ ) e

l

\J,

;J-f prE & o 13} meta- populatlon A 3p “a set of partially isolated
populatlons belonging to the same species and the different populations are
able to exchange individuals and recolonize sites in which the species has
recently become extinct”. » %&{_ B2 Feend PR BEA 7 L L7 5 IR
JEHE S LB CEHET N ERINGHE L] RER  BHLIRPT N 0 @

4ol EEEE T R

s A A AL TR A ¥ EF A NAL v%,%fm 7% (over-exploitation) >
FaFiIASBEHF rmm}—? e % K 2_ >k $§(passenger pigeon) o ¥z ¢4
G RARBIE A LTRITTRE2ZF > L ERAINKEER S g 5
ERAITG HEAFBMa- L0 o> e 1840 & RABERF A BB
g TE 1900 & {2 p WA > Bofs - BEEE 1914 & A B
3 o ﬂiﬂ'%@ﬂ“ﬁf%% WA S R R 2 £ R A R T e g
?Fu*’ EER R T HARFZEE Y #Tid 2 end 58 ZFTRE b

3 R F5 S 5 (Dodo) ;ié?éﬁﬁ‘{i NETE 2 BT W= e -3 AN L 1

2

m(—}i ~ ‘}£ @\q‘*mffb ~ a‘} ~ Z":Z ~ ‘ti_ ~ Vfﬁuiigrjig%‘ E’/fjl/}]l;j' o

e KHI F ¢ > FRFILFAFERN A EREFE L &R
FEH R ET R %’ & ok dhde) ¥ O3S EE (minimum
viable population) ~ @ ® ¥k 5 v AR o

e minimum viable population (MVP) P& Global Biodiversity Assessment £
T A_4p " The smallest isolated population having a good chance of
surviving for a given number of years despite the foreseeable effects of
demographic, environmental, and genetic events and natural
catastrophes” o 7= I 4 ¥ g Y. FHRBEE FEPR R pRY
v 3 REWT’~IW&$*#%%HMWJH AR - KPFERFPN
Er T R AVERRE - KA T OMVPEERE L A F E RN G 99%
ol g T iE o
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o A FoREAR ] > B IARL > 2 & F F) 5@ H - i (genetic
uniformity) ~ 3 1% % # (demographic variability) ~ 2 # £ X gg(natural
catastrophes)“rH = e L e o @ 2§ BB RFE SR PR AL ¢ B 1
Sefp o0 EEAR) O RAE {4 A EEEY ] BEE - LM MVP
rj-f'uf‘—lv i § 7%~ TR} @ PR (extinction vortex) b ¥4 w R o

o 2 R A F(allele)tg F > R R g S AR fiE
% @R s (genetic drift) o E¥HAR | B BEHFHEARS o F R E AT
RS AR K~ 5 02 100% - LE'Y L H_T3) A F1% & Al (homozygosity) &
s;,:ztkﬂgww:ﬁf TOREM e RFAR] T L EAATFIRE

oL EEF K G RBEL TR FRATIF FIER o A 0RE B
_rmE % B (fitness) & 7% 4 (Vigor)™ * » pt ff-2. % iT % % 12(inbreeding
depression) o 4% o T2 BB AR o

o | EHTR S R EHE A > L E L BATPE kp F il R KB
WMo 3BREMERTFE R L L 0 B2 5 A FIELFE > k(genetic
bottleneck effect) -

-éﬁ%ﬁ%ggiéﬁkwﬁ%@,ww¢éﬁﬁwwmmmm g &
# F (reproductive successes) ~ 7 = F(mortality) » A @R P (L% % 7=
% #- (demographic variability) » i& & e = o EFAX] > HEHE SR
AR AR o

< pARE K €T LG REMSZ FH Lip(natural catastrophes) (4ris i
\L%@\gﬁggyPﬁwdmﬁifwﬁ%a*ﬁﬁ.,ggpga
AT R 2] R EREAE

od WAFAF P AR LB BAF I AL PMFAIEEFG A G
2o p o Werg) ¢b ko fé (alien species, exotic species) ~ 224 2 ﬁ(non-native
species, non-indigenous species) ~ » & fé(invasive species) ~ &t 3! e@‘.ﬁ
(introduced species) *h kfBEE A ¥ F §H 4 - B et B S B S X IR ¥
A REdWHRBEVEERF I AA LRI Aol G i:,bp F 5
Rty Fla i Flod 5 I REE o

o ‘bR d FA B #f’ G @ AL AP EGRDH|FFEAIT o o2tk
LT P RAEL R ACKA AR B2 - o R R4 R
L N Hmlwwﬁﬂ%ﬂ Ao REERICF o FRAANSME
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ARABF TR E- LA B EERE o 4 DDT hx £ % > 5d 4 4
ik 47 = * (biological concentration, biological magnification) » # & 2 +~ 42
PPt EI S RERTRERLF L Mo FAnBE > R TS5 AR
f%m4#%PW§ #k&i‘°¢lﬁm¢* 4%ﬁ$ﬁﬁ§%ﬁ

REF Rz F R E ER A 1-2%E B F ETE ot R
497 ¢&;j-_}¢g RAFPZF CRUERBH I NE % sTk(greenhouse
effect) it € 8 2 F TIOF B 4 1-4C R G F AR P e &
(Quaternary) » = 3k~ &5 ~ F ERE R TkPEd - EZRAFIREZ
FREB TP NG LR ER > HEE S B RPEDERRT
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FOEARICHRL > NAFLFER L 90-160 2L AR R R o H i
FAFBARHA LT ﬁ#ﬁb ?ﬂ%aa S 4778 90-160 2 B 5 1LEF A
BfEe MP A RIEEIRBPER Ry o e AMALENEL K B00 22
é£a14éamé&%ﬁ9#?@°w“ﬁ“ﬁ*"m“dgmh
(Quaternary) L3 S 2V Sy #ﬁ o AT dE A R G L 52k 10-40
BRI UFC: BRI T 4 R

o FHUTRZ RS C RE R BRI R BRKE
2P SHRBIRLDRT] K ¥ SE- AR ﬁ“%*’ikﬁ
’fi‘rim/nh% °
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(@) = B % R 7w
Genetic & Species Community  Ecosystems
population

Habitat loss

Habitat fragmentation
Over-exploitation
Exotic species
Pollution

(b) B3 ¥ B e

Genetic & Species Community  Ecosystems
population

Habitat loss

Habitat fragmentation
Over-exploitation
Exotic species
Pollution

o AR R d Al BN 5 b 0 R R B R s 0 85% R iR
EP A P RER A A% BB S E R T 24% 0 ER
A1 17%d fa 0 A ok R 4 2%+4 fa(Wilcove et al. 1998) -

Coda

» Are some conservation biologists crying wolves? Do they over-estimate or
exaggerate the loss of biodiversity? Are most of the species on Earth facing a
doomed day? Well, | am not sure. However, | am very sure that the current
speed of biodiversity loss is unprecedentedly higher than those historic periods
without Homo sapiens. The situation that a single species drives many other
species onto brink of extinction had never happened to the biota of Earth.
Nevertheless, we have observed that many over-expanding populations and
species have driven themselves into extinction. This is the last scenario we

human beings, the only species has morals, want to face (tsd).
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°iﬁ“W£ﬁﬁ—%riti?Jﬁﬁ%’i%?&ﬁ1%E°é%H%
,’ﬁ’}ﬂ.%g » e §d i IB;FF{E?M ME-BA iz 8 Ty o

- FHAFIRPEZFHEREFR

o  PLE R R R E R 3T P b B &
A PR GER AR B PRI R TS LA

TEREE RS o R LR 7 B AR SR )
SR LR - B AR PRI 8 R
TR RieiTp ARE A e

TECpARRY EREO TR E & THN RS A
Fenih @ 5 Ak - RE S i > T g BN fARE R o

oMM PERF NI T RIER- BTN DI g L EF
Fepran (BEH FEN SR ) MAFRE BH AL HOY E LA
TR TR L o 2= v I -

PO AHEREE AP 2 ThOFEES N A ERG
PoudigE el s gt L e e s a0 & (anthropo-centrism) o gt LRI A A L»F &%
ﬁ)yﬁg,« , &zkkﬁ“id-i'rﬁ BASEFTRORFARHERR

e AgEPd WA KT FEQRRE LR DT A - BE 0 TR RLARF o

And God said, Let us make man in our image, after our likeness: and let them have
dominion over the fish of the sea, and over the fowl of the air, and over the cattle,
and over all the earth, and over every creeping thing that creepth upon the earth.
[Genesis 1:269, King James \ersion]

So God created man in his own image, in the image of God created he him; male
and female created he them. [Genesis 1:271]

And God blessed them, and God said unto them, Be fruitful, and multiply, and
replenish the earth, and subdue it: and have dominion over the fish of the sea,
and over every living thing that moveth upon the earth. [Genesis 1:281]
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.wﬁ&% F—@ﬁﬁmﬁ%ﬁh@ o BB AT A 6 RS 2
R mg;@ EaM L P A gaL . ,fn A a(blo-centrlsm)é ER

A (eco-centrlsm) PREELLAANEHAB A &Y L TR T EG R
e A B TR ’Fﬁf‘?&w\ﬁiﬁ#z%@a?ﬁi@o‘?ﬂ,ﬁp\jiﬁjfﬁﬁﬁﬁ
3 Rl 1”?}@"

e 44 P vk w1t Aldo Leopold & Land Ethic(1949) ¥ - g3 5 iF

v L -
& l‘\‘%\' I/JIJ"* °

“The land ethic simply enlarges the boundaries of the community to include soils,
waters, plants, and animals, or collectively: the land”

“In short, a land ethic changes the role of Homo sapiens from conqueror of the land
community to plain member and citizen of it. It simply respects for his
fellow-members, and also respect for the community as such.”
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$oehs BIEAB B o A SEHET  ARE L
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cREANT CAK > FRFAS FHRLFETOMFIITEIE KL E D
Pou e Blde s 2 3 % 3k 2 5 (Convention on Biological Diversity) » B
%m%ﬁ%—i’ﬁﬁméﬁéﬁﬁéﬁfBﬂ’ﬁﬁﬁ)@?é%iﬁ
P @QRFHHF AP I BB LN RTARCEQ) T ERLT HATE S

g

Article 1. Objectives

The objectives of this Convention, to be pursued in accordance with its relevant
provisions, are the conservation of biological diversity, the sustainable use of its
components and the fair and equitable sharing of the benefits arising out of the
utilization of genetic resources, including by appropriate access to genetic
resources and by appropriate transfer of relevant technologies, taking into account
all rights over those resources and to technologies, and by appropriate funding.

(7 3F) A2 AR A MIEE R «f"?%i't’i‘#fﬁ\f
P H RS E T LR fIF BT R AL DA ‘
FRBBT Raup § E 2 Fﬁgﬁuh’miﬁﬁ'ﬁ e F AR Mgk FiRir
Popen- 2] o M2 Ry T A

©00% Ik ¥ N2 A S S i KB MA M AEF B BEE L BB

FRAPAAPERE R FEEERT AL SRR Q03 Y i Kenz

B At bT8 AR AT A SR FERC A

B B T BT S e o A B 4 Y 1 K e

Bo A5 S RBHITT AR IE R AEFE R 0 L) Mkt
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2B FI A R

>
'
il
o

CAHIEMBLBE TAL B - AV EHRE AR BB ¥

- R EHEEAG EHFRL 2 E R -
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CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES Security

PERSONAL SAFETY

Provisioning SECURE RESOURCE ACCESS
FOOD SECURITY FROM DISASTERS
FRESH WATER
WOOD AND FIBER
FUEL p 5 =
i Basic material
for good life Freedom
. | ADEQUATE LIVELIHOODS of choice
Supporting Regulating SUFFICIENT NUTRITIOUS FOOD and action
NUTRIEN CLIMATE REGULATION | : SHELTER
UTRIENT CYCLING el ACCESS TO GOODS OPPORTUNITY TO BE
SOIL FORMATION FL > y | ABLE TO ACHIEVE

PRIMARY PRODUCTION DISEASE REGULATION WHAT AN INDIVIDUAL

WATER PURIFICATION I Health VALUES DOING
AND BEIN
STRENGTH DEENG
FEELING WELL
Cultural ACCESS TO CLEAN AIR
AESTHETIC | AND WATER
SPIRITUAL |
EDUCATIONAL
RECREATIONAL Good social relations
SOCIAL COHESION
MUTUAL RESPECT
ABILITY TO HELP OTHERS
LIFE ON EARTH - BIODIVERSITY
Source: Millennium Ecosystem Assessment

COLOR WIDTH
Potential for mediationby  Int y of li bet
socioeconomic factors services and human well- belng
Low == Weak
Medium —— Medium
I High [ sStrong

o FARE A Ry k3T A RL W PRIRA 5 5 A ¥ (Supporting) ~ &1
(Provisioning) ~ # & % (Regulating) 2 < i {£(Cultural) % = 3§ 4 & % JK
E o L iF 'H_(Supportlng) 4 Rk Fl;iz&nf\f UV ZREA R KRR B A L
BH WA LR GA DR i @'J&r%s#m4 A %/»\ BT~ A
Bt A4 IR f%ﬁ@]:t(Prowdmg) 4Ok PRAFEE A BB R R A
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Bhd > RYERERATLE S AR EFREEFLE -

Costanza R. et al. 1997. The value of the world's ecosystem services and natural
capital. Nature 387:253-260.

Millennium Ecosystem Assessment. 2005. Ecosystems and Human Well-Being:
Synthesis. Island Press, Washington.
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(True Ceylon Tea-Leal.)

(Tree India Tea-Leal.)

[From Walih's ** Tea Blending a3 a Fine Art," by premiavion,]
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KFFL w2218 2L P IRETRA  Ar LA I REL AR
BT o Br LRER DT A §F C BEWOET REEHG -

SRS 2 UL ER S S

domm ATk 0 A de S HERMBAEINL FuTAER T AR F e RS B
(habitat loss) ~ ## #L#(habitat fragmentation) ~ *+ & #& (invasive species) -
i & 41 * (over-exploitation) ~ ¥ 3 5 7 it (environmental degradation)iz 7

AP EMEAORTH A &AL Z A ;]}u% 522 (in situ
conservation) ~ & 5 & * 3 ik (sustainable use of resources) ~ % # 3 %2 (ex
situ conservation) o # $ 5 M 2 PN Sz B LFNEE 0 ST o

"In-situ conservation” means the conservation of ecosystems and natural
habitats and the maintenance and recovery of viable populations of species in
their natural surroundings and, in the case of domesticated or cultivated species,
in the surroundings where they have developed their distinctive properties.

"EX-situ conservation™ means the conservation of components of biological
diversity outside their natural habitats.

"Sustainable use™ means the use of components of biological diversity in a way
and at a rate that does not lead to the long-term decline of biological diversity,
thereby maintaining its potential to meet the needs and aspirations of present and
future generations.

7 & B L3 g & L4 0 preservation £ conservation - preservation - %
- dnfmi¥ i TiE3E > conservation % - 4igsi® 5 T %7 - preservation

M F - 2R TR IR (preserve) ~ 3 2 I * ihka 2 o conservation £ 12 i
(conservatlve)m REF P RFTHR MEF FhaE 23 E o preservation
- ALK zt PREFEPART yliz s 2R R 1 TR o conservation ¥ 0 * B 2R
oo (e B I A ﬁﬂ} & w0 & o preservation E_conservation 55 g =

e - BERER o
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o P fEE ey gk o ¥ ¥ § MY BT ¢ keystone species ~ umbrella
species ~ flagship species - keystone species(f % 4= f&) i & X & 4~ fa 82 X
BxX7 5 R HGS HEBERRELSAL AFNE @‘QE’”“ AE
PRGN A R d BBHEE Ha o FR R F LR -
umbrella species( ¥ Fﬁﬁiﬁé)xk AREZTE LG FH RS P E FE
R A Tl REF 2 H s X ehde 48 o flagship species(FE 454 f8)
R Fl P fidt- s BB %‘ REA A S LR €% S iR T
b E’ﬂl’&‘? ABETF

MRS BTV T B % 5 EE G k4 ok A fds 4 (charismatic
mega-vertebrate) - 4-3ifs ~ 4 ¥ (Nipponianippon)GGiri & 2§ &) - 1 & &
Fl i AR AR g X Reanil 4 B 0 F R SR RY T o e AR A
FrA A fadd o B 3 s H T A PR G I b il - Rarr Sl o
% k& B (Agehana maraho) > - ¥ f# (Pleione formosana) -
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o FHRERE  £ 7 MR R B2 BRI R 6
% £ & BB E 5 64 5% % umbrellaspecies ihd ¢ >4z 4 REH W 46 o
bldc s - R B uha R 58484 (Sassafras randaiense)
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-~ HFERSTEET AR RAFTF ()P HBERERG SR ¢ (D)
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'ﬁ*‘ui“ R i?——? #ﬁﬁ’”&i A i P o AP S
Lo By sp«ev%ﬂf% ek hir i o &L FUF & e o
A% G %pﬁm'ﬁ’t ° if&/‘ﬁ"?’lpk/f 5 - B HRACR S 7 RE R R

F OB i LR .
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aw 5‘&

mi ﬂﬁ‘ /" E *‘E‘% ’ J

it

7
PG

=

o E SRR e § oo BT S Y Y 25 £ E P22 hotspot
analysis 22 gap analysis o &= f8 i § BLAgIL > F X B o

o hotspot analysis(# 8-~ 7)) e L 2 PP AEFRADAF I H A Y
HRFH R R(EE) PLEEGLEE % P A2 PR RENR
ZE RV NUT I e A Ay AR K kE 2 ()75 4 4 (total
species) ~ (2) % # $= f& (= 4 3 4&)(endemic species) )7 4~ fé(rare
species) ~ (4)#g % 4~ 8 (endangered species)(Reid 1998) -

e hotspot analysis ¥ 7% & 4= & r’v”u}#?ar’:];;#p MEALP NEF  $2F 8
PR AER A TR 2 3 F R Y B3 BRI o T2 hotspot analysis
BHL2F g éiH Eﬂv‘};ﬁTJLi‘* W DELE R oo

od MWk - MEESERFES A %ﬁ#ﬁév‘ SR ST
B RAZRARMLLZ F 5 A2 3 A ﬁaﬁ%mlwwwwka
(L s e wEg)o hotspotanaly3|s R ﬂ\ﬁﬂ o REASROTIFENR
€ B 5 hopt LB 2 W R 0 ¥ A H 5 s (silver bullet) s
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oo R AFRIFKABMBEIRELR MDFRT > ZRREF R > 2
FERAROT R AB R AL O FE > BRI R P ERR B
g o A iy e A B SRR -

e gap analysis(z 4 47) R E_%-2 drad H g IR T A S AL B H
HENAPEREETM G .ﬂ%ﬁ'd PURE AR A *ﬂl;};%ﬁﬁjk\#%i%h , R
BERRG OEREREE OB AREZIIRE LG DT K (gap) -

* gap analysis Kf & ﬁ SRR O 11,1 o FRBEAHEE BE TR B
PRI FRA » FRIEDNFEEE BE SR o Flt gap
analysisif & & F B E ~ F & R FFREP Ry Aok o

cIUCN(RI% p 222 p AFRETHE )T v ¢ i 2)H LT
(Protected Area)7 ' ™ € & o Aprotected area is a clearly defined
geographical space, recognised, dedicated and managed, through legal or other
effective means, to achieve the long term conservation of nature with associated
ecosystem services and cultural values.

o i R i%Arie ,T*%‘?I“’ Pk R BT BT AHE W B AE
5»‘1&?4#%@?\;%%%111 ImmeIEn\,__,J—ﬁ\ FEF o AU T 4
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iR T o - 1[39 A EERRN LB ERER ~ Q)IEYIT N E R PR IR
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@mlﬁ-é B R E R ARl eniRE R 2~ (B) 1A e F iR 2L 0

®®> <3} ®

o Mifen% - v L RAY 34 > o) SLOSS debate - Single Large
Or Several Small - — 1 ~ 3£ % 82 2% 5 f % >k (edge effect) i< ~ if & %%
SHAFZE S PR SRR IEG R (AR R
- BEF> ",% Xt FHEA 2FERRDT LG Fop F B ATEh
B BT R M B e BRI B ek B o
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R RSB R A EFOEER  Fli A BB RDE AT F o
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AEenSE 0 S R AR K REE P A P

o ik fhfinlh o R T AR L St b T (DR A GE( L i A 2
2 QN S B(dod e bk RER) S Q)R EE T 2 F LA g B(doi
)~ (B)H AR iR EAERER 0 7 R B A A ik -

fee) s 2 ek A %%‘t«ﬂ*ﬁ# nﬁé*ﬁa:’;aﬁw

foo B
S R

v 4 4 %f,‘%']{n‘_,ﬂ—  BEHAATF PR RY R T 0 R
7 TEY ¥ A b BRSPS EBARS AT VA

B osm kb !

n
‘;L_"\L‘%‘Fﬁ;ﬁl% "ﬁg‘_ii@%fﬁ‘i‘aﬁﬁi’g%ﬂif

CERTHRDBLD T R R B bR SHEE BB § R -
PRT R R bl AR SRR SR KRS TR AL P05 R
FAREAATE PG AT N AR - BEFRF A ZNR?3 R A RY

SN LR 1T

m =

o BRI ANTF AP SRR HIR AU FHR T E RS Y G
CR M e - AT Aik? BB SR AR AN EHRL S ENLT]
%3 2 ¥4 A F1i5 4 (genetic contamination) e

I SRR G TS (DB L AT
W T AR ALBR WAL KR S (DR i*’”ﬁmﬂi'g’ﬁ
AR s A 2 R B)Fx w4 HPEH L 7 B L N Z\EI’ g g g
LR LB RE T AR 4§ (i o BT A %ﬁ*i
FAFFE LR (G) R KRS T SRR (eth U2 A2 R
T) R FRERE o
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1~ AHAAPHRT DY

CREIEPNF oAt R R BWLHEIL S S REGOL G B A PR F SR
ek BRI G R A S e S AT e R

e AP AR LA ETHEET i 2 T ELK € KRR SRS
AR HERA S SR R B A IR R A AR 1}‘{4 VLR & A
FI* fetho AHA AL BT BAE A AHEEER PR - o LT
FRERL LS Ay > G RERBEH 2 AHZ AR B A AN
For A RE B 2 Hk KBRS B A E LB AL P R
- Tﬁ‘#ﬁ‘?&ﬁiz °

- 5

CHRHENAHARZAR Do BRAE D T RHLE AL S SR L L L
o R E T R i A e AR S R e AR MR AR
FREEE (DB RS ET R SR PR AR - B IREA - SHAH
AAFET A BT TR AP S RMEE R R AR S > (QF B AURH
TROTHE R H R R Q)F AL MERIET 3 T & LA b
BaER  CH TR A ZIR AR B S R R S R
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5L w R RS 2R s s s By
A ARREI S S HRERETRR FRELEPER Efﬁk NEEGER o

S REETREL &
Bt BEIAHE T B AR SN KL BPE]  Eehe hB L
en LR Bt LF L LEHP SR E D

r/%dﬂgxng.&j\m}iﬁgﬁ ,ﬁ;z}\ Hﬁy L&]?ijz» r]a;mm&]
B FC o e L ER 0 L
uﬁ%@%%f@ﬁ’ﬁ*ﬂﬁﬁﬁﬁ”°

fjfcf%? LA B > A FERB S Y v i & (bio-centrism) o &
S 48 e 3t A g ¢ o A % (anthropo-centrism) o

A48 hd H? WA K FUIBP - REL ol 2 B2 0y
ARFH LM BRI T PRI S FH RS AS
2R EA A 2h AL NEA -2 h, (BY &Y B
wE) e

M@ 2P FREFER FF3-BERA LB -T2 A 872 75
Su oHETI NES O AEFATHEEL o FTUE ALtk AR T
2 o BB EEATESG  HAFITEY s FRAK A ES AR (FF B

o

/

14 BppARppe 4 HpPt i g R wEFranb- 0 AP EERLS
HUEF od WRADATERS > LT E R B RAE 2 4
P*,),%y?;jl;_ /);7\§ Feni® i o

Bp B ET R KT S ALE AT BT LR Ak
CFECFAER A1 EE b AR R PAF AR L RS
HAFFThaa T, 2 T o

AT m,\,i 4 1 ?(romantlc ecology) » i 3&
i
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Emerson) ~ # % (Henry David Thoreau) ~ & 4 & (Walt Whitman) & < o j2%
ARFLARDNIFFTRANFLY B G 6P T ARENLEN
PERic 2 oo JRIEA R BT Ml FoLF o
el LY E T AREBT AP TRAGEY T o1 %
i &%‘Pxfpllﬁzmﬁu o gz 5";;’5‘%"31’1’&’%/"5’% ;?_“TJ":F'B’?#’??}EIW‘J
;EE&‘&W?"%*’ Fiwzdw .?“ T RMTREATSY LT L
H ?—éﬁq\,\’ﬁﬂﬂ :’,\_ 3 & o

>

E'

c FRY B LA H AR AP AT T 2 2 PER R R A
XJF'E\: SERE L}EH*&W% PR F AR > E AT - AR
TR R G RELES R AL FRE L 2T - B
*5'\4 ¥] > Yellowstone National Park » = =+ 1874 & - 2 (% F H R L LXK
SE A |

N

s F MM RS B § T X (preservation)> 3 I * » 2 S ¥ p ARF IR
éﬂ#*?/\[k\ﬁm /,'g_go

1892 & - 4 (John Muir) & py % & = 7 — i 2brc e 3% > Sierra Club(& &
% Li4k) e Sierra Club ;fﬁ d iR FTis B 0 RO IR R R R R (B
= = Yosemite W ot F]) 0 B AT AT AR AR RS E@H B2 T F

» 1898 & » - 13 3 (Gifford Pinchot)fj.*aﬁr % W +k4+F (U.S. Forest Service) ¥ £ o
BREERAEEHREOHEAN > PEE S 32 PR RS Y S E
RE P oo B oIERIE s R M AY @‘_)x,}{}%]—)_{; AR s %y 2 G E = g
A A 2

o % Wikar¥ H ¥ 1474 %7 (conservation) » ¥ ; ﬂ} MR EY R RTE

M e 5 enp g 12 Gifford Pinchot #7% 5 &) > &7 & gﬂf%ﬁ'ﬁp % B

5 B A F ok < ehdF | (the greatest good of the greatest number for the
longest tlme) o HofEA E AT ~ 2 RBB L A S A

<}

-

e John Muir £ Gifford Pinchot % #_#73) e T v A L > e S H R AT 72 4p

Foo %3k & 4 %k (preservation) s ~ p AR A KEA 3 0 dole A FARRY

BAREz e T RRGEF N > 3 F A SEeniE)e o R A & (conservation)
A%k AR ENEE TR AR > KA T H A2 E -

e preservation ¥ conservation > = ¥+ @45? P ik ¥ ? 2R3 ok ¥ L w7
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i?i'l% /}#;lélﬁl%ﬁ&ﬁgﬂtﬁl% ;L]__/Elﬁa'—" 7\}\.— ]E;Bdmfl_‘,j\
PR E- BEFIE R 2B T FE R E > conservation £ & A
FRE RS ET 2R - o Feh AR -

cRIMETIENZE LT B H - IE B AR o 2 AR d R
ZEAHZ ORBETIEGE EEREHF o B FE R ARE S J 0y
- R ET IR AR - R B T AR 0 A P A RA
B84 (¢ 32 UNESCO, FAO, UNEP)# f 424p§ £ & bk & o

¢ 1960 & > g % B RIwA= 73} kB L & (environmental revolution) 2 f -
BE iRy S "5-\@] BE o~ A AR R AR o :El*‘}, T A RA
*HFEF D) FA R QP E P 2k ~ (3) Rachel Carson £2 #
TR R R s (4) BB g 2 REE L B) HF o g HF B - (6)
Hois At ¢ 3Fd 2 Ja g ph R o

©1960 & h 2w » B ARET EH2Z FREB S AT FBE AP FTIRIY o
BBEE2ZE ox @ EF L5 232 Fa;? 3 3RAE 0 1970 # 4= >
f@ggzx O BE R RIS B e o A AT o L)
BB e s i E s L g e B L R 1972 & 3 HATER A
;’ﬁm¢,%bwgﬁ%$%wm®or@ﬁﬁ@%%ﬁwéwﬁ%
% EPA)Y 4 5 B 4 1070 & B 4538 7 o

'mmﬁ@ﬁfﬁﬁﬁﬁﬁﬁ”*@?\%%ﬁﬁ%%é‘ﬁiﬂﬁﬁ%ﬁ

(ﬁrf&a S pIEEg YR g RiETERZ 1 iFE e PpFe B3R 7
AR EP W%%ﬁ FENE AL BET L gY SN o

rﬁ%ﬁgﬁﬁgﬂw%ﬁ,é¢ﬁ@;ﬁ@,@%gﬁ;g@ﬁﬁo

¢ 1990 & 4= » TSGR EY 2 lliTﬁ$llf§§5x‘§\ R iE 0 4
EA - 3 A (Conventlon on Biological Diversity) 2 » #%:% %2 (Kyoto
Protocol) - iz- BREHTEF P H RTS8 01F éi? FERAZ
A e A e R R R BH(ENTERR)PEERAG] TR S

R
Ve o

S REA P SRR BRI

- lﬁ&f&g \‘E'é—‘« b]g\ﬁj*,,]f]%mmfh*ﬂ ’%é&\ﬁﬁ % \-f#i%] e~ & éi\‘%& N
nlﬁhifﬁﬂﬂﬂ olj'rﬁhsb/‘éwﬁﬁbu}:ﬁl*ﬂ ’fﬁ'ri‘}—""’;#péiﬁéﬁi&
PR E T B
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(=) B¢ HET S

PR ET edo 2 % 24 M f2 UNESCO (% & R+ m ) -
UM%OG@bwgf—ﬁﬂ UNEP (% & B 5 2.3]1%) - IUCN 4 2 7 =

O PR ERIE LS £ BEEHE RS JRERET o i
%ﬁ

IUCN

B A 22 p SRR BE

The International Union for Conservation of Nature and Natural Resources
IUCN & d Fefpty ~ 2hocfpie s ~ 7 B =~ 67 B3 o 2 chp] "2 1E

§ R s o1048 & & = > *‘K*M“I%J cH APl & BT RS
%?%*’ifﬂo 12011 & 10 * o H4ck £ § 140 i B Fo 200 12
Shrcris Bl ~ 800 B 1 b eh2byfple sk > M E - F 5 2 B R 0 W
2 EHE BIBRFe F3EZLFER A E€- X - THFXRPFEF
EFH AR IEY BRBEARSAAEIK EBZ2L HKTEEEILO6R
1 f ¢ o 2L WA 2 (UNESCO) ~ 5 & B £ iz 5 (FAO) ~ 7 & |
BB HERUNEP)E R g » o S E BT izz»ma‘lﬁ;;;éj RN
ERET e EEH2E R LAE S B A A2 SRR s )
T B p 2R i%T vk (World Conservation Strategy) ~ % z\»ﬁvfg#ﬂ BT g E
PR LR A AR Y BAdE s Ry b E 21999 F AR ¢ A Ry
IUCN 5% & B+ § BB R i = o

IUCN #7d1 5% 2. % 4 4 #8 = £ % (Red List of Threatened Species) » £_p =
REZT o ERE AR, B R BB Z 0 e &« R adf it
B A 5= & e g (Extincet) ~ 75 ¢h e g (Extinct in the Wild) ~ & /& (Critically
Endangered) ~ 3¢ % (Endangered) ~ % & (Vulnerable) ~ i1 % (Near
Threatened) ~ ¥4 Z B /3 (Least Concern) o

CITES

TG I A B M2 T b O e (FE SN es)

The Convention of International Trade in Endangered Species of Wild

Fauna and Flora

FREM NI 1973 & 37 A EREBRLEN E G R LGRS

>%mﬁﬁaai%W%#a%ﬁoﬂ; {” d

)(M T s o pwe 3 18l BRREHF ®
FHREBZERBA AT E’M%AW
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Frea (ed fog duf o & R WIS $ 202 o fi d T chie s f LN
AP ERE - MUASLR R T AT REEZFLF T ¢
R YANE G o N NE TR - 2 S ERT BT
5] T A ? WEE o4 B iR A B (TR T A
4 H e \;/:}%ﬁ%,, WTHI A B BB RS RT WA B ) AR
AR S T B ]Bﬁi&mr—r&,—._ TN~z
fitde— (Appendix 1)ehds 6 5 BB 1B 5 f 0 HHD 5 T8 E 2L i e
BPEMELE R i%ﬁﬁ’ﬁﬁﬁpﬂi LHERE R 0 0 A A
SHERSE R ‘*’*1” GREARE EES S-FER 4 2001
TR R ﬁ7i&g4fj
lq‘ér.-:?:—: (Appendix Il)mﬂmféﬁu W oosed R AL deR FHIF
PoOMAT R G AEOE P P A R R ARG A £
BAFSALKSGRIFTE 2] BRI AH 0T
PRI A G EFLFTHE
Hid= (Appendix st 80 3 292 & ¢ RRGL E FIER P H /82 1
PRAMERIMNALG S R zpﬁﬂ GRS R o R TR
it = L«%;'fé"'ﬁ £ "'%‘F] if&]mﬁﬂﬂ; FE oo EH [&]m])\ K'T@T‘—*’”%ﬁﬂ
RADKIRED P S BT UKD B2 B2 4 A T
‘Vﬁi»'/j;ﬁﬁw*iiff" F;iﬁ$4ﬁl§’gﬂﬁﬁf§:’”ﬂ’;ﬁgﬁﬁ_ 5 3 %
ﬁ%%%ﬁ7}?’j7*%~kﬁ£ B A Fd g RAR
FRPFR S v EE S RFEEIS o

« WWF (World Wide Fund For Nature)
LhpREERELEE
1961 & d Julian Huxley #7da @ = = » 3 3R%k*rgpd > H p ehp iFd p 2R F
BE AR > RAFIfep REFT o MmN L FIN AL B AL €
(World Wildlife Fund)- 1988 # :z & {7 & f v e Gajis 5 & F & £ 4%3&
CRRERFETERLAAPL R AL FTTRRTKF REESFF
Qz’ﬁ5%??MJ#&%#$’éﬁ%&%%%ﬁ&%?ﬁ$mGQ
Non-Governmental Organization)- ¢ &+ % % Riad>— g 38 2 F enifev 3+
H %A EEEIUCNUNEP-~CITES ® iF4F %7 B % » - > g -y
o - 20 FEET K2 1T @A

e TRAFFIC International
WRBAR RN AesEuLf ¢
Trade Record Analysis of Flora and Fauna in Commerce
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E2A L1976 #F 0 ZH T FrE— T4 47»]92]“%? bR A% A58 (7 3 gD
rperies o B g Rk s CITES » ﬂﬁ&l@*@W&ﬁﬁﬁg%
R M&&%ﬁ AR LA L E R h R
i#] # «< (World Conservation Monitoring Center » 5 IUCN &4 £ #84f) -

AE A P AR RERRE S T 930 BT éf%*ﬁ%\i%%ﬁ*# ’
TRAFFIC TAIPEI » = = %> 1992 & 10 * -

Greenpeace International
Bd foT
21971 E 0 BINK A FIRBAEL > A2 R G 5B 00
T4 R 52400 %3219 e
- A - BEFEEETED AT AL R TEN AL A
A&%m“%ﬂig AT

T A R ARG O RESA R ES KB R ko &
ﬁ%iﬁﬂéﬁ%%‘mgﬁ’%%}%&ﬁ% ELER o M R
Borupd o MU E BBE R FRFHEE I HRT 28 o
Hojg» R p ] 3E 3 23595 160 B ® 7 300 § 4785 £ o

Birdlife International

%% 5 4 s B

Bt s W% E s niEL B € (International Council of Bird Preservation, ICBP) -
BIGKE RGN 0 1994 & 87 e i M A0 T R2IRALE R 410k MR

ﬁ@%’uﬁﬁiﬁ%wpgﬁmﬁﬁﬁ~9#\%*gaﬂﬁé',ﬂ

e BBAGEFEET > AF P RFTRIIFE P HF - F FBRR
B HE R o EFARTELFE201996 = 117 = 4o~ S35 € € R

National Audubon Society

ERCE 5t

RG22 1886 £ 0 BMEIey > 5 5TFEHR 518BAE 09
B FEyES 56%wﬁ23’¢§ HERT - BrRERT e
25 100 F BixERF 2 F &+ o 155 Audubon » American Birds >
Audubon Activist - Audubon Adventures % 7|4 » ¥ %] i¥ World of Audubon
TRIFUED o1 g pFETAHH 2 A A0 o2 A * 2 ks
R R i > TREARAEALL S BHE A TLET A
A RARALS B IR 2 P S R o

The Nature Conservancy
ZFWp RET ¢ (TNC)
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= 2 301946# 0 d 2R ﬂ’% TR 4 g(EcoIogicaI Society of America, ESA) 4 % @
Do HIRE P B TE % B A @ Btk > e 0 F 431 0T o
TNCR & 8 7 —Au ﬁx-e‘@* oG rnehd gL Ft H T E A
g 7 Ei%’_i’»%,;éafi i 5’#:94 e o p1953 E 3 5 0 e
BI-F 5HER BGEMNEXTERREFOLEA L TNCT #74-
HEip e FN g2 G ISR FREENE > F AL 2 T
FORUBFLAIRE P A E LR A L2 X AP BTNC
%

HeAr sy p1360B - ffx 78+ g 02w L2 h
S F B R kAL o
« Sierra Club
* 1892 # > d John Muir % A 2v % e M 2o g EA 0 EER K o F
Bttt £ RURAE > SV B ER DRI AR 2T Rd
BT R e A HEFR R -FFELER 0607 BA

A 4EHE 400 5 BB R AL
(Z) BB HT R

» The Stockholm Declaration on the Human Environment
PP RERET S
o5 & B A 1972 # 203y & #r48 B # A (Stockholm) 7. B B35 & B A 28 TR B A7 3
¢ (The United Nations Conference on the Human Environment) » ¢ ¢ £ 5 —
BFOBRFoEE P BAY S BRE > TROMEFE RS 2T
L3 2608 & Z3 T 5 E g

1. Natural resources should be safeguarded and conserved, the earth’s
capacity to produce renewable resources should be maintained, and
non-renewable resources should be shared.

2. Development and environmental concern should go together, and less
developed countries should be given every assistance and incentive to
promote rational environmental management.

3. Each country should establish its own standards of environmental
management and exploit resources as they wished but should not
endangered other states. There should be international cooperation aiming
at improving the environment.

4. Pollution should not exceed the capacity of the environment to clean itself,

and ocean pollution should be prevented.

5. Science, technology, education, and research should all be used to promote

environmental protection.
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Eﬁgﬁ@*“*mﬁiiﬁﬁi SER e - U A A RTE IR B P

PEEF S O BHEY RRAERT > 2 BHRREFEONRG L T L
T%a me By PR 2 TR PSR %2 0 2p e s
(NGOs)+ it % 7 » 2epc i i 427 B i 1 e R ¥ 4 R 0 9 ey
7o rw > BARKEE T 2 7 B A3 F (United Nations Environment
Programme, UNEP) -

e The World Heritage Convention
tRhEENY
(2 %4 & «n Convention Concerning the Protection of the World Cultural and
Natural Heritage)
LREAONPF o A REI RGP ABA P EAS > Y R
A0 RH G LI G A - T2 O EI L MY K kv 2B (UNESCO)
5 17 B g3k 1972 £ i > 1030 1975 # Al sV 4 3% > 2015 # 3 191 B
S S R 34]“% TR A Efop RBE L FITI M frp
R E ORI FIRE R RER S o YR L EORF p TR
Betpenritfrp RAE Yo FREL A BB AFE I &
FEEX §FPfrdrine ~ AR 2 R 2 i fop 5&1§};m£~,ﬂh Hoor
B R 2 3 L Bete R o

* RAMSAR
=R & % (RAMSAR = %) Convention on Wetlands of International
Importance Especially as Waterfowl Habitat
VARG TEARERBRLP RBEERBREY > FS R 1971 2T
P ER (Ramsan) & 9 > &AL P ER EX o iF N E B EARBIRK
Bo B2 BT A F I g RF3ELRER N E- T ERR
%?%i?ﬁWWEiﬁﬁ‘ﬁﬁﬁ‘ﬁﬁﬁ‘ﬁéﬁFfi%%i%”’
fﬁ,ﬂ%a k2 EET 2 EREE ﬁ%ﬁv\&ﬁ’l'“ﬁ@1 i o
© 3 96 B E R RREH2 R 7 858 B0 o ff 54,500 F oE o
% %1*’ 34 20 JUCN %38 o

1v:tfm \—3

¢ CITES
HIRF R FRESRGFE P S (FRELN)
The Convention of International Trade in Endangered Species of Wild Fauna and Flora
ERM2N1973 & 30 ERMELER N 0 7 0 LI FHIRTRE B
AFEFZREET L RET 2R ESF T § 1B BRREH FE
HAiB1IFP FHEL #&DE 24 DET 08 32 q > CITES ¢ ¢
B SBEET L 3§ RBP T L
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Convention on Biological Diversity (CBD)

EX B R TR

1992 # 67 L R2ZFRBE €k EF > 1993 £ 127 29p 4 9ce A
B P ANENFEEA S S EEOET AT 2 FAF DYk
KR ¢ 4% F 8 = ¢ k(Conferences of the Parties, COP) » 1 % § = ¥ cp
Foflwd > (A3 %¥ > 2FHESRE P RIS §F > REira
FEF A o 2 i B B T2 _0E g o

Rio Declaration on Environment and Development (Rio Declaration)

THORBEFET T (35-12'.%‘)

2Hy A 1992 6% > ¥ F 2 g P g (RiodedeJaneiro) . # e 3%
BUEE O EBITFADRAET S o @’i; E2TiERP - £¥¢ 7 1972
ETERPAEET T > L g AR g frr A2 FEiFkE 2T m
PIRP LTG0 RS E R AR OAREFEE RS FITF M2
HARFRRE AR ERAZ - E 0 L2 5 21 & & ®kAE(Agenda 21) -

United Nations Framework Convention on Climate Change (UNFCCC)
BMERF ERLCHBE D ?fJ

1992 & 6% AT F L HEP R mf«rj:rsiégf%“1994&3ﬂ2154
o AR PR F i ANRLIIAGZFH PR A G AP R
ﬁ@%@%“‘ﬁ%%%ié’iﬁé%oﬁﬁﬁﬁ@@#kﬁﬁﬁﬁ’
EEERTELABRRRAG FTAR c AXYT AT P HEIERS T
ARTFHPHOAZEIL BORARFI LR ERF GR R
EAEZFMIER D ARG w2 224 -

Kyoto Protocol

i-?“%ii%“

AR FIERLEE S NY 2 8 R ¢ & (Conferences of the Parties,
COP) > »*A 3%z B »1997 & 12° 11p § % - &% M4 ~ mpP &4
N R SFEFRT 232006 # 20 16p E8 Ak AP KL EHICH
FRFSET FHE T g HEF F M- F L A(CO) ~ 7 *=2(CHy) ~
§ 1% § (NoO)~ & & B 1+ 4+ (HFCo)~ 2 & B 1+ 4+ (PFCs)~ 2 & i £(SFe) ©
BH P R4 4 2008 £ 3 2012 & B 00f ¥ F Rt 1990 £ ¢ 5.2% o
B mpEAIF 8% 2RT7% P& 6% 7 RTEHE DD HEAE
SRR BB S R P ARG A AR RRFE 0 P
& XA E BB o

FERETLLRET 5B 4“@'5’\&% v & F R A 1990 E e TRR
}“_;y. B g 3 5 55% o ac V4 2o BEAR 2 IRAL € B 2005 & & i
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« Paris Agreement

TR

AFARTLHICE R F MBS QR ERPBEEEFY (b

2009 Copenhagen COP 15, 2010 Cancun COP 16, 2011 Durban COP17, 2012

Doha COP 18, 2013 Warsaw COP 19, 2014 Lima COP 20, 2015 Paris COP21,

2016 Marrakech COP22, 2017 Bonn COP23, 2018 Catowice COP24, 2019

Santiago COP25) - 2015 # &= ¥4 72 % % i % 7 © %1% 2 (Paris

Agreement) - ¥ & {2 3 ,%_4 B (D)FETT 2Shp Y A PP

PHTHFRAFEF AL ELE AR RT 2C2p 5 (2 BE R RERIE

FTEHMBEEY NI R Q) RERIT AR L "i—"i‘?ﬂ"h

(nationally determined contributions, NDCs) » p 7ii-2i& & 5 (4)% YR &2

ERF ORGP P AT AR TP LBBERSE -

XFE 0 A BIRG R B R E D S MG BEET o i

BE- o2 K g $ 78z Donald Trump > »+ 2017 & 7 # % B9 = K2

T o192 & v ERILORELEF o HH I oL e BRE-F &
o P MBERET o PRI SRR TR MERE o A

ﬁ%“ Wit s s e s e e e e e e e Y e

» Cartagena Protocol on Biosafety

2PE2rHmEF

RPp SRS PR T 1995 £ F Z R N8 R € R AR L

$ % >k = 2 (Biosafety Protocol) » ™ FIRIL N 4 S HiiF A 4 2 itid it 4 &

8 (Living Modified Organisms, LMOSs)(~ fikéﬂj;g Flizig (T4 GMOS)¥ it ¥

A S EEETEAEI Y S A2 2 IR 1990 & AR 5 T E2 R

(Cartagena) ###% - B QR+ ¢ > L ¥ ZF@ria A ¥ 580

f6 2+ 2000 # Bt £ 5 FAFL AR F 0 E o }_v 40 iE % 3 Brtar o HFu|FLE

AT T2 AABES 2 0 R AR -

» The Nagoya Protocol on Access and Benefit-sharing (Nagoya Protocol)
PEAESE L ERTF (P BRER)
;ﬁw\?%Aé“uwsé 2010 £ p AL B LB £
PN H®m I DLy BRET  BRpA P I RES N RIS
W T BN T 2 2 RWER AFTRaRS oL F 40
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« Aichi Biodiversity Targets (Aichi Targets)
CRLEE TNl G i )
FHRMELNF A ORERRL2002 £  T2010 4 5 SR P 1R, &
2010 FF L EFRE A S HEBI4AE R - )T 2010 F -
éﬁﬂ\a%**%aﬂgé PAERAEE Ry E- BAOEE
g pioipdy I A2 - PR TIRARED P AR B BRES) -
é&’“7%4~ﬂﬁuwg@ 2m0ﬁ«xiﬁ%&ﬁ@w5%’4$¥ﬁ%
L E (T ¥4 2 )ng TpiEss 77 % Kk p %ﬂi(strategic goals)i
20 78 + P f&(targets) » # ¥ & Foir oA RO~ 5 & 2020
EERAP G f,‘%'tt:rﬁi,ﬂm E A o

o U & WA F B P #(Sustainable Development Goals, SDGS)
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