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Abstract: Biodiversity monitoring is a periodic or aperiodic surveillance of biodiversity to determine to what extent it is
coherent or deviated from expected standards. Biodiversity monitoring has become to be the focus of biodiversity research
and conservation in recent years. Biodiversity indicators are biotic or environmental attributes whose measurement signals
the status and trends of biodiversity and the effects on biodiversity of pressures caused by human activities, which can
facilitate communication among academy, government and people and consequently enhance biodiversity management. In
the last decade, international organizations, governments and scientists have taken great effort to develop biodiversity
indicators system for global, national and regional biodiversity monitoring, and some indicators have been adopted by
biodiversity monitoring projects. This paper reviewed general principles for indicator selecting and main theories and models
for monitoring system construction and several kinds of indicators which have been advanced by previous authors or applied

in biodiversity monitoring projects. This may afford references for our country to develop biodiversity indicators system at
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regional or national scales. Although considerable progress is being made at in agreeing a set of indicators, problems
remain. In essence the problems fall into three kinds: (1) Lack of clarity about what is meant by biodiversity and therefore
on how best to measure it. The term biodiversity has become so wide in use that all available indices can seem to have
drawbacks, (2) Illegibility of the meaning of biodiversity indicators which embarrasses its applicability and (3) Gaps in
knowledge and data. In conclusion, we propose that the most urgent matters must be taken into consideration in developing
indicators in our country is to: (1) construct adaptive indicators system according to actual conditions to reinforce
monitoring of representative ecosystems and areas, (2) develop indicators in relation to social-economic attributes to provide

scientific foundation for biodiversity conservation and regional sustainable development.

Key Words: biodiversity monitoring; indicators; indicators system
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YIR SRR ST 5 (3) ZERWUKTE, FEE S BRT BB B RGEX—E K X IR = W& R Rk Y
e X 28 647 ) o

ZENERIN, B2 —NERMEY S RN RS, UAR A B RIE IS, R BEdR ST A N
Frik, LA A M 2 R R S WS IR AR IR B R Y Wt R Ui — B IS bRk R o AN 575 B W Tl 4
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15 8, LIRIE NS S A et > 7 AR BERL 2 R BURRI A AR B3 , 12 B A W B et
EHEKE
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W, “3BAR 5188 YR B F] H “indicator” R, B& H MR BE B RER . —BOR, WNIE R EFERTHE

hitp : //www. ecologica. cn



10 41 BERE % £YSREENRERERTETIER 5125

AR Bg PR AR R R 238, R E LR I RIRT — A BULANME R 5, X F
e BB EHIE ) AR YRS REFR I Bk M R ALY SR b T A AR
T g 7 A O A A S TR R ST R RE AL B 27 , 3 7 1R o B X 488 20 A i A [ £ Wl LA BB R T
155 RS MATHRAERE™ ™ Y E R RA R R 3 A B AR AR LR, B o B A
v ZREME (BB — B M R MR BN BRI R R M R L TR T

R8RSR B, AR I R AR R KT 43 0 A 4 B3 R D A B 4 2B A e Sedg A
RASHEFBE Y BB — SEAR , RS 2 BRI IR B9 (L 245 s IR M KA An R 18 UK
HFE | LA R L BEARFAE LA B M i 25 2 A R st R R AR R AR S B R D SRR in R AE R B
RGBT EWZ A RS S, A DB ol 8 AR S BRI R R ERAEY M
RYXPSRA BN SE, NZBERRYH B REFHTER,
1.2 WEiHEAre) i

FE RS T W R A S RS 4 HARIRRE™ JF BESER EXRA & BN
FOZHEEHRRAE . PR R WE TR ARTE G b I I T R BOX — RS I R 2, (B 7R ERISEER PR A
HRERY, BT AR R R R B RN E R A

TR MR R BT v L i We T O B 4R — M e in e (3= 1) e e PiFe ARt A7
HEF AR B B RE WS B B BB R R X T BB SR IE LTS , SR8 18 & 5 18 F AT R 4R
e 22 18] RO FIE B R FH S A

®1 ENEEEBNIEREFRE"
Table 1 Criteria for selection of biodiversity monitoring indicators

T FEARHE Criteria for selecting VEFEARYERY R connotations of the criteria
SN EHKE VX Be closely 1ER USRS FTE B Z KB be clear on the specific question about biodiversity that the measuring system is

related to monitoring purpose designed to answer

F5 2k representative IR EREN 2 A FEEA B includes all species in a chosen taxon, or representative group.
BRAERRRERBNMEEAHE S TR, FIEEXNOBUR LIEA R AR WEBBIEELE L

& & Complex information must be presented simply to have clear senses and communicate, make non-experts from

B4 (E B 2L 5 T3 Simplifying

information to b ily understood
1tormation fo be eastly understoo government and people be able to grasp the core issue.

AR E &, RAm B LR LES, FEELRNERR R %A 1L accurate measurement shows

trends over time, measures a rate of change and changes in rate.

BT B4FA RS, WL o i 2T, RLSUE $%F information had better be updated yearly,

allows rapid identification of trends in order to give early warning

A SR A A AR A0 H e W R R S R D BB KR AL S ATAR AR A data can be disaggregated
{E T 434 Susceptible to analysis to help understand and represent the trends in biodiversity composition, structure and function, and shed light on
the potential causes of trends.

ZFBERETRE Economic HEMBRBKNNEG TRENSH, BAARGT , AREFSI R ALK MBF IR quantitative data

¥ &4k Quantitative

KBt Timeliness

applicability and easy to collect are available or can be collected readily; Does not require excessive or un realistic financial resources.
e EEARRE BRS04tk B0 — MRRPAE ; XA I B VB KB B AR UK BIH — R I ZZ 1 BB ) representing more
Indicative and stability general components or attributes of biodiversity, buffered from irregular, large natural fluctuations.

. BYEHERESD W EITETE SAEYSEEE H data can be used to guide biodiversity management directly
54K Policy relevant

or after simple analysis

FeAE w8/ By B B R A 326 T 4L f1 35 48 A8 4k B % sensitive to anthropogenic disturbance and

environmental change over relatively short-time scale.

PART T 69 7 ke B e iR, H R E —E RSS2 LK {5 & response to stress process in a

predictable way, have ecological and statistical credibility.

R [R)2S B R B Y 2t ib{5 8., 3F 8884548 & representing information on biodiversity changes at

different scales, and these information can be integrated.

B Sensitivity
Rl AT {54E Scientific credibility

ff2s R & Spatial-temperal scale

* RIBICHR[26 ~30 | BRI HFFHNEEHRANEHEEMENZES  Summarized from reference [26 ~30], the order does not mean its

relative importance
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WEMIFEAR T BB Y SR A RN TE , NG5, 1R AN Th BB %5 A B S T R BUE M SRR ™
BASFFMERMBRT , AfTEHEE B MR SR R, Bk, i s e
BRAEPESR B WS 8 A , 70 U0 A0 ME T BOR 1 7] B B AR 2 B A ATl M T8 B R A5 SR

— B R I B A B R NS EE RS RS . ENEARRET T A M A R A
HAE RIE T EAS, REF RN E REMAE N B8, Y ZHEEERS . ERSE
—NEEFRPERREFHSH R BT R, REAR B BN Y 2R

BT AMUEYZHARE B4 5 B AR A E R RE, T A 2SR BRI R R
R BASH B, B DLAE Y 2 R M B AR A A BB ZE A R B i 28 R B R A, (X e 38 AR A (N S Bt
JRER X S AN A 6] P B A M e AL, T AR R R BRI SR R . RESENERE G
BT W TR BT B XA ) R e i B
2 RATEMSEEENEREREENRE

A Wy 22 e A0 AR I 2 RE AR AL B R R , 4 BB R0l N BUR RS SRR AR IR, BT
PR R L E AN M BRI — B R, B AR ESE T — WIS ER A SR, X
BURYE] LA -3 MR TSR R 45 15 A & , 38 BB B T IS IR FIHE AR BT Y OC & , T LT LA R @ M4 it
Fr B HERRS Wl 45 (endpoint) ” Z R 6 RHEAT AT, 16 R 26 A 2605 SNBSS 3L T A W B Redtk
B4k, BRI AR T AW 2R M8 br ik R 0 8 09 BB A 20 = 2295 PSR 4 AY., DPSIR #5514 A
%,

2.1 PSR #f&HEZR

PSR #% /% #E 42 ( pressure-state-response framework ) 1 257 & 18 5 & & 4 4R ( Organization of Economic
Cooperation and Development, OECD) #21H ™' , A= ¥y e IS AR A Mt ARtk R B b B AR,
H [E 7 (pressure) 1855 I LARIE & BUAE W2 HEME R ALTE S H R RA T RS, R (state) 18158
VIRAEAE W 2R BRES , IR B (response) 1845 F LARAE AN SON B BRI R ¥4 Y B AR M IR B 35K . BT
— BN PSR AR - E RN LA, FRZ T HEBRNEIIARE , ~ MR HFEXRKNERES,
73 S —Efgin R NA AN R, BA —E W, THISRN A EEEEZER, MG —, Bk
VIR AR L& B DA R SRS A BV A R R O B A , AU BN TR RIS IE , BRI Z R A 1R
ZWAE TEEM. PSR SR BRIC B3 TAWE R ALBATRRE,

N AR, BT ZEER TR R — R AR M. BREEUREEKRER S (UNCSD) &
PSR #ESHEZRRY BAE E4#2 1 T DSR # %Y ( driving force-state-response framework) , 2K 5fj 7 ( driving force ) & T
AE T A TE B, DA RIE AR S R RA T R A KE S ME R AR LR RGN — R E; &
PSR fEZRH sy HRA T AE M Z M, #% PSR LAIFN DSR A1 25 Ak, X 737 R0 1 (impact ) 28
& ,50788 T DSPIR £,

2.2 DPSIR &5

DPSIR #2317 ( driving force-Pressure-State-Impact-Response Model ) [F]#E -2 B OECD #2#* , 2 PSR &
By &, 7E DPSIR A A b, 3K 5l ) ( driving force ) JE38 & BN 2 AL VS TE IR B s 2 7 (pressure) 48
AKTEX BARB RN, R RNEREE T H T W& (state) BIGIITAE BIRIE T T FrARPIREL ;
(impact) 48 FFEEHTAL EPIRASIT AN SRR AN HES 22 5 IR0 5 M E ( response ) S B2 R /R ARTE(RHE A FFEE K
Jo HERR BT R BRI TR X SRR

DPSIR AEARBF R R IR Z ST AL I3 ) , X B0 S R AN 5B AR Hfh B —i2
MIBREERES) , FERRSEEEY BN X808 4k 5z e N8 A1) 36 B IF T8 B35 54 T 1Y
e AR BN i R B R AR DL R X e IR B ), R R E BA RIS RME I (B
2)™, DPSIR BAGRHZFEIER EXI B M RMER, BASA . ARG B A R E S
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Direct cause-effect chain Feedback loop

El1 DPSIR &I
Fig. 1 DPSIR model !

3 EYER MRS R

H A B 25 ME B IE7E SSHB I AE B 2 RE 0 W B BB A%, I A SIS i b E R, & B4R e, W
RELE, TEALMRENER LX) RE; NENEESRELRE, TEA BN,
3.1 2IREYEIEELIEIR

BAER LTSI R E BT T KBS, BES N IE, RIEKXRE HAEY 2T
WAREBEITEIRIBR A, BR— b2 2 T R R — B3 04 ) 2 AR AR A, (5 58 20 2 42 o JR ) A
Y BRI RN EEA YA R A 2 (CBD) B MR R TSR I B REE S (WWF)
AL AT B ARSI B AR AR (TUCN) 41 (.45 RA5 5K
3.1.1 AEYREEEAZARENER

2004 4E97),CBD 42 T —MEMHE WL HER D 2010 BARKEZR (% 2)", F4E7 A, EERR%S
BB T 60 ML FIPXEBEHFTIENFIA N, CBD 421110 18 MR T LR R E Z RS L, B
WHFE—BR R, B IR —Hindgs (£ 2) ", EEWM3IST, BRI BT EWRF IR X # S 5
RIBAN X B9 WM WE MR ARIA R 5 R, 2 S R M A e BUR &40 20 B BUR I < T8 4B AR S 2
PSR, P T E AR R B b B A W 2 B M, S0 WO I IE BB A 2R A1, BB — RS S s
A= B e 4L 5 + MR IR 23R L ) % R B 1 dR ik 212, T8 E B 4 12 248 4 (UK wild bird
index ) B Y3 B BUR R 48, JARAE A 5 R B AR BB PPRE ™
3.1.2 ERfTRIER

H AT 453 (living planet index, LPI) & WWF F 1997 4E42 H B9 — 4> M T -5k A4 91 £ e HOIR 00 B9 18
PR, R R P S S T B AR S TR R K G R S R G S S R RS B B R i 2
B3R G R AT 1998 4, i, Loh Z5FI 4 /7 B I8 BXT2 3R 1100 ANy 3000 ARl BE £ b IA] 3 25 9
F7 T 4397, BB 1970 ~2000 4E (8], i K FI¥E 2 oh B HESh b BE B BB D T 40% , JL LA K& 1 3
FHREB D NEL 15 50% , i SR ST, E T 25% 1 o X — 8RB BRIE7E TAUUR BB HE Sl 9 78
S, A BRI T R A 2R, T EAR I REFBERB AT MY S, BRI T BRI
3.1.3 g FEHR

41845 FHE M (red List indices, RLIs)3Eid Hod— e i 345 A W12 RE7E TUCN 4% IR g &,
5 B X et PR R R 48 MR AR e S, L% FAGEBR, B 1988 4E30 15 KH04T B IR 2T IPAE AR , Hdk
RS E ST, MG P S BN E 8, L1645 R R G SRR A BB s H X
K& B35 T 9rmh el B9 A8 4k , IR fE R I A R 2 B T B R 2 TR RS 8978 4L, TR 5k B ST HIRIR A 9
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T BRI SR RO A A2 AL o T ELE FRCR A BR L, B X — 18 A (L SR T 19 A 2K

157/
3.2 ERCGUR) RELEEMBHE AR

BREAZE 1997 4F42HH T B B AR RYY X A4 Yy A WU AR, B I RFRIFRBER AN Ko ok
FRIFERA - BT & IR LB AR Y-S SR A Y LA AR B AR S B T MRS LIS 3
Bk AR AR R B A AR SRR B A R WU R e EL AR A B AR SER I B LA I B AR R
REBEMINEF, 7IMERA T B BFAE 5 3545 % (european wild bird index , EWBI) , SRR 454 5 S s
BREAT RS, VLA KRR AR OL RS T A Z RE K R

R2 EWSHEAGRHBRBNE R 18 MENSHEENSIFNEE SR ¥ SRS MIEE")
Table 2 The 18 indicators for biodiversity monitoring already identified for immediate testing and future development plus indicators suggested

by the Royal Society''”!

CBD 2 K ¥E#R indicators identified by CBD

FEEEFRFSRVOEINAFER indicators proposed by the Royal Society

H Yy Z #1454 5 Components of biological diversity

1. ZEARTHE#R Forest area

2. BRI 3 B B A5 Y5 B A R L #3 Trends in abundance
and distribution of selected species

3. RR X A B 55 70 B Coverage of protected areas

4. Za AR # 224k Change in status of threatened species

5. YIALshAE Yy W) 3845 2 1 12 L # %5 Trends in genetic diversity of

domesticated plant and animals

A. FTFARAIRBL Condition of forests

B. N EFEFMY EK T E 5 R Extent and condition of shrublands,
grasslands, and deserts

C. BB R A B K (R K75 B Extent of wetlands and large water bodies

D. £ /& K R -7k 4 48 B B9 & B Catchment condition-extent of
riparian vegetation

E. {& 3 i9 EL 45 Percent live coral cover

F. a0 4R % 5 75 ] Extent and condition of estuaries

G. WM B E A BIE R M E 5 576 L E Extent and location of
mangroves and seagrass and macroalgal beds

H. {347 X B S 3, Management effectiveness of protected areas

L X %{%F‘z&m&ﬁ Investment in protected areas

W] #4251 Sustainable use

6. TFTRIFEEET WHRM R K= HEFR Area of forest,

agriculture, and aquaculture under sustainable management

7. NPT RS R B AR B B 72 5 B9 kb ) Proportion of products derived

from sustainable sources

St Y REPE R Bl Threats to biodiversity

8. A UTF#E Nitrogen deposition
9. K A B HIE B 125 % Number and cost of

alien invasions

J. g FEH 538 A Marine fishing effort
K. RF A TEF Road-free area
L. B AU K 159% %8 & Epidemic outbreaks among wild species

SRR EBREHAMIRS Ecosystem integrity, goods, and services

10. ¥§ 35 5545 ¥ Marine trophic index

11. A KE /K i Water quality in inland waters

12. ¥k 7K B 7545 %X Freshwater trophic index

13. = B R Grm fn i W74k Connectivity and fragmentation
of ecosystems

14. \KFBHESES R RBRB Incidence of human-induced

ecosystem failure

15. {2 RE MR A BE RO f2 R 4B # Health and well-being of

people in biodiversity-dependent communities

16. TR Y FEZ5 iz ) A 3 2164 Biodiversity use in food

and medicine

M. K3 F% B Number of dams

N. AT HP TR 45 FiF Sediment load in rivers

0. Br= 4k Fi7K A A O EL 4 Percent population without potable water

P. 2 B R G pfEE Carbon storage in ecosystems

Q. E T AR BRI T 3% 5 Market share of nature-based tourism
R. A=Yy R A8 3¢ WG i) o5 5 38 Hit rate for biodiversity-related website
S. BAUREMIERR A BN B

Pesticide use per unit agricultural harvest

T. BB FE A MV Y B, Agricultural harvest per unit effort

U. B\ #ER ML W 5% Fish harvest per unit effort

V. BT THFEAI AR AR FRIA BE, Timber and fuelwood harvest per

unit effort

5 5R & B F1SL B Traditional knowledge, innovations, and practices

17. &5 ZREMPET S A O HAIMILR AR RiEE
Status and trends of linguistic diversity and numbers of speakers of
indigenous languages

WIRfEH; Resource transfers

18. XM A AN E 5 & BB Official development

assistance in support of CBD

http ; //www.
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WEBUN S S Y Z RN E , B 2 EE2ENAEYZHE DG BEBEIRRNRESH, b
1R, BT ARE ST E B HENEREARMRE A4, FFEE=ARE(BREAE R E
MR B A Y SRR E SIS, ARAER,3 S RESHRA 10m, 1kn AIX R E ERYIFEL
Ve N R

FAdE 4 HH A W e R 2 M35 % ( biodiversity intactness index , BII) Fj F A= 1 £ ek i, BII B2 —A4
IR — M X AE YRS AR, &4 T 2AH A REEE  UFEEENMEEEN &R
¥l , FEH B RE B & RKAEVRBAXS BN P EE, 3T UATR ENIRHAIARKN =R
E. BEXTEYZ T RIS B k. HitE AR N

BI= (X, 2, % Rtal)/ (X, 2, 3 Riky)

A L B AR b AR RGERE j H R0, —B7E 0 ~100% Z RIRE, & K
T RERBE i BES RG] PRV ERE AR AR kRS RE j FHIEH . Scholes &
Biggs 7155 T FaAERY 5 A2 R0RY BIL 4855, K 2L 3i#18 BIL 2y 71% , B 29% RIAEY B HMEEER, %
E[i3)- 21005 N
3.3 BFMEDRGEAEYZHMALEN

AR Y P R AT T DABESE O - LR (W0 R ) S50 (BRARSL ML O3B AR SC A SRR E ) L TRk
(EBRGER, MFRAEIF) % 3 K™, BRRAIEIRE N S EHW A BN, B EMNES T E;
LRI KBRS — 2R E BB, WRERR— S, (B R —ERE LIS
REMMEMBIRE. BRT, EE FF2ERMEDEREEN T ERET KEBLR" T HMWHERET T
BE(R3),

£3 EEMF=RAMHRNED S BNIEE
Table 3 Biodiversity monitoring indicators for forest applied in USA and Finland

&8 Parameters [ USA [4] %22 Finland (4]
HE 1. W F B H £ B Genetic diversity of 1. £ EFARIFK2ZEFEHH Stands managed for conservation of genet-
Composition tree species ic resources

2. MBS 352 A Vegetation and habitat types 2. WRRE R (R SR B B Fh B LB Y ) Tree species com-
3. MBRYME /B Y Sensitive and endemic  position (dominant species, exotics, number of species, key species)

species 3. RYHEREAERRY (LR KT HEE) Protection of valua-
4. BIELZEME Community diversity ble biotopes (e.g. ‘old-growth’ stands; undrained mires)
5. YyFhZREE Species diversity 4. ZREHFECE FNEL B 9728 4k Changes in number and percentage of
threatened species

4544 Structure 6. FRHbZE# Stand structure 5. KRB E S Development classes of forest stands
7. BN FER, IR %% Patch size, shape, 6. HARFH HEE LFE I EEH LB Proportion of natural regenera-
habitat edge tion in relation to total are regenerated annually
8. K ifk Fragmentation 7. BBAIEAR EAGSE BIFE ABR A R 30 E A4 R Number and vol-
9. AIEK)%E Habitat linkages ume of dead/decaying and ancient trees standing/fallen per unit area

8. AR R AR R Number of trees left uncut through the produc-

tion rotation

IfjfE Function 10. 4385 %% % Habitat turnover rates 9. ERARMABBER BB ERMEH AL Area, and change in
11. FF41E3F 5 1+ 4=} Nutrient cycling and area subject to forest fires and prescribed burning
soil productivity 10. 37K 13k 5 v B 0 B 2577 B8 77 B PR ML T R Area of forest land
12. a2 A= 3858 Btk Fish habitat suitability subject to erosion, fertilizer, herbicide use

13. +#bF| F#45%: Human land-use trends
14. HRESFR S8R Natural ecosystem function

2 R R T DLE o — R T AR P AR A S A B8 A [ X3 TR B 0 i 3 M R =R B RN 59 R S AT
E&, Bl TR Bra B P REAT I, BRI 0 %h 69 M in o AF 7 — B2 52, DR ML B AP 1 3o S R
MEHFHETIEN, oV EMERKESRE T RAERR, SHAYHEEREEEBNZENEKR, &
P Zo et VT UGB S MR A 5 5 T 1 SR A e A ROBAE R B A AT B B, N AR SR PR RARAE B e RbR 3 A

hitp : //www. ecologica. cn
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BRI 4 2 JF A M A W 2 B AT IR E By, ERIAI 11 MO HRHR (R 4) ™ s
B XA RIS AR (1) R84, ISR R A T SR A RFENBESF; (2) RIS, WA
F BAF R R/ MR I XS KU IR AR N BB Y R R R A A 2

E XTI PRURAELE 24Ty S s
Table 4 Core biodiversity monitoring indicators of rangeland in Australial"’!

#5475 Indicators 5 4R A Connotations of indicators

iR 1 EoLm . EBAEEEP X RS K32 Progress towards a comprehensive, adequate and representative reserve system

545 2 F A A B #4535 Trends in the extent of clearing native vegetation

545 3 s+ BEETES/HFEE S B L#% Trends in the cover of native perennial grass/native perennial ground-layer vegetation

5 4 B WhEEHE S Landscape function metrics

84 5 SR ABHEYI S £ ER A L#E Trends in the distribution and abundance of exotic plant species

547 6 pu Kﬁ@mﬁ%ﬁ%ﬂﬁ%mﬁﬁ\ﬁ FEF0 57 R0 28 4 #F¢ Trends in the distribution, abundance and condition of fire-
sensitive plant species and communities

545 7 N I BUBAE Y 015 F02 B A8 b #5%: Trends in the distribution and abundance of grazing-sensitive plants

5% 8 BRI AT S £ B2 L #4%: Trends in the distribution and abundance of susceptible mammals

545 9 BRI EAR DA TEE S L B2 L% Trends in the distribution and abundance of susceptible birds

$2H7 10 L5 L B0 52 BB P 5375 0 25 JRE A B 2 o A0 98 ) 533 OS2 IR 228 A 35 Trends i the distribution and abundance of
listed threatened species and the distribution and condition of listed threatened communities

iR 11 + HuF F3R AR fL# % Trends in the intensity of land use

5 4%HiF

BABFRIIMNEE XY RN EREE LR RR, BEEYZHERROEE BH#T T R
B% ), BAAFERE RS, LA —BE R, EEME?

BIE, B Y2 R NIRRT F SR AR, 5 — S B Ui A fr AR R BRI,
BN AMUAE Y A B —— N RA ZEAEHEE, T B ENER BAREARRE, MR EE
U 233 e [ R B e 2

HWR , AR IR S SCBM , WA 2 R B B T AER B, IR R AR . RATU L AHE
FTEERI L, LA XA Y 2 R PR AR A AR RIS A , S E TR T S A S O BRI AR K, T B
ELIE R AR ENBAR, FEERTHER , B4 H B LT 2T GDP IR ABAE AW 2
HEiwo

A AR A R GRS TSR A R . SERR EX e ih B WU 1Y T R AR AR
B, BVEEAR TR AFEOFE R , 78 SR L B = B S

FER M BRI E SR A 5 5 B E 5K (Mega-diversity country) ” Z—, A= 4 4 W T 3o
IR AT S8 R R L E R, NS AT W5 LA (1) BB R Lo iy g i h v i s S ik R
IR AR R G KR, (2) RBEFHLS R R N, v EY SR KB RFE R R
AP 2K

HEEE N P (adaptive ) A2 M2 AP IS IUTR AR R , IS XML BYAR 25 X AR W 2 AP 9 ME DI BB B &, DAIA
Axr2EEYZHAENEREN . REES = —ERECEIHTEASREDTMSE(CERN) , KI5
REFEARKI R, — R ERAAEY 2R RIS, BT 2003 4EFF MG &ML, ZATFE MR 9
NEWERREENAR, BET, BRI S A, ZRATNIRE ARRY R AWM LN
BV —EREREAER, UHRBRAP KR FEEKF Sl 8 EN2E B AR X EETE
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T, F 2007 4547 , 2 E 5 Bt HR & BEAR R E 15284 A, MIER9269.7 J7 hm” , 2415 v [ i3 + 7
BE99.7% o T IFHHRIRIORC) AR 2B A ST B , A FR A S REMYREF R ™, W
HER ARRI XEYZHE RN STI50KF, ERERSE BARP K BENAERBR(2EASRY+—
AR BrESRE

EMZHEERERAAELFERSFHSERNER, —7H, X TREZFHSEBKFAR, R
REARIEA W) ZRetE I B9 B B, ZERIERL A AT R T, EZ B BT R RN SHEEHEER. BH
BRI R U AR O G FIAT MR SR R o REFRHE™ o B, WA BB oy i B — RS 2
¥, BT 5B E BT LR R SEET N . B—FH, SFHANERBE R N EWEHMERK
) EZRE , H AR U AT e N S F AL SRR 180, A M 2R A (L RE UL A= M 2R 2R
RS 3R REBLRA HAR AL B A IR, S A Wy o M (R4 A L TR IE R B 05
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