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Establishing an indicator system for biodiversity assessment in China

Guo Li, Xiaopu Wu, Zunlan Luo, Junsheng Li*
Chinese Research Academy of Environmental Sciences, Beijing 100012

Abstract: The development of biodiversity indicators is a complex and long-term process that requires link-
ing research with monitoring and policy making, choosing sound approach to structure indicators, and im-
plementing the technical design. The need to develop suitable indicators for monitoring and assessing biodi-
versity status and trends is reflected in China’s national biodiversity strategies. We review the practices of in-
dicator development from both home and abroad and discuss the issues concerning the technical design of
indicators, including causal frameworks of indicator system, spatial and temporal scales, indicator types and
assessment methods. We also identify eight focal areas for biodiversity assessment which reflect the objec-
tives of the 2011-2030 national biodiversity strategy and action plan. These propositional focal areas include
status and trends of biodiversity, ecosystem goods and services, threats to biodiversity, sustainable use, access
and benefit-sharing of genetic resources, policy and legal systems/ecological planning, financial resources,
and public awareness. We propose a set of 26 possible indicators characterized by ‘practicality’, ‘representa-
tiveness’, ‘sensitiveness’ and ‘aggregation possibilities’. The indicators in this set could be grouped and logi-
cally linked under the Pressure-State-Impact-Response framework. And they could be used to assess biodi-
versity at genetic, species, and ecosystem levels, and to measure the progress toward the national biodiversity
strategic goals.

Key words: Convention on Biological Diversity, decision-making and management, national biodiversity
strategy, DPSIR framework
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i FE 2 AV TARI K, ey A K
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YZ VPRI R R

W, HALE 2 FEEVEO RS O T 2
TR TAEM RS (DI Z FEEIRDL, BN R
VRN QORI RF AR, SR A
ARG QYIRS AED 2 FEPEE BE, 12 & IR0
TRANHE it A R (Failing & Gregory, 2003). Hii%%
T B H R PR AR XA 22 57 . KR
K, FEBR I D BE 3 L0 T T I AR A 22 AP IR R
B UERFA RO AN TT IR, — TR I AR A 8K
g wevt, H AR T AR E AR5 A BER AN MR 7
W2 PRI R —TT R B CE 2 FEPE A L)
HESE N (R R 2 KPR bR A FURR IR & X, SR FNS
PSR BRI I 55 S, AR 5K sl X A=) 2 4
PESERE TSR o DR R AW 2 A VPN TR i &
TR iAZE AT S SE T, B R T sy 2 redk
Holfa/Am BIAERI A, JRosBRSENLEI, REAT (E
WZFEE AL VPN E AR 2 FE I S AR 1)
HEETH . AR N E R AW 2 R bk R 4L
L% 5 7R I A BRI B HR AR AR R b b 7
R D D ]

1 EMEZHEETNASE

CBDHEZL T A Z AR & NI iz, W
HIR i AHL &2 AT, S A48
ZYMHIC . 7 E PP ) B AR ) @ 32 229 AR
(state). & JJ(pressure). I (use) MV (response)
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20064ECBD S )\ k4 215 Kax £, “20107E)
Z FEPEFR bR & AEAKFE K 22 (the 2010 Biodiversity
Indicators Partnership, 2010 BIP) (http://www. twen-
tyten.net) 5 A7 %7, LAHIE AR 22 [ BR AL () 3L (7]
Z 5 KGR, AR Bk B ) v SRR AR ) 2 4
PEAE R, TFREAER R A 2 FEEVEDT TAE, I
Lyt DX AN 5 RS R PR e . 2010 BIPITH
AR (WCBD A BRAE D) Z FEPEIR bR R K T H
HIAER 2 FEME VRO R R RE T In), FCAESZ AR 24
PEVEMM R FRA ST CCEZREE A L) (hrdle*
JRIEHL A Z) (Ramsar Convention on Wetlands). (il
B Fh /A 21) (Convention on Migratory Species,
CMS) . (i S B 74 3l fi 4 b [ B 52 5 22 240)
(Convention on International Trade in Endangered
Species of Wild Fauna and Flora, CITES). {4 [H [
B IR AL /A 27 ) (United Nations Convention to
Combat Desertification, UNCCD)%% [ [ 24 35 #3 13,
M A e T4 & R v E &I (Millennium: Devel-
opment Goals, MDGs)~ 2 WHEX “FE5 KR 20104
W% FEPEFEFR (Streamlining European 2010 Bio-
diversity Indicators, SEBI 2010). ALt B4 £ FEVE
WM I3 H (Circumpolar Biodiversity Monitoring Pro-
gramme, CBMP)4% [ Fr il H $2 {45 b5 8 J7 1 1)
Wo I RAEDZFEEPN Fabr A R S A E K
BV Z RN TAEME S, — 2 K E g T
KN A 2 FEE I 5 VPN AR R, s [ A= 4
ZFEPE E RIS FR bR (BIN, 2008), 5¢[H AE9) 2 FE 1
{5 b5 (Defra, 2009), B AE 49 2 2 VE 4 45 A
(DEAT, 2009)%5 .
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onses) A ”(PSR) (OECD, 1993). “BKz) Jj(driving
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NCSD, 2001)5<“8k5) Jj(driving forces)—) Jj(press-
ures)—IR 2 (state)— 52 Wi (impact)— i Y (responses) A5
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PR RO SCRI TR R A ZE 0, 2003). 254
18 FAS ) RO (4 JEL BB B8 0 4 T R AR A 2 A1
PR BL(E — T FIEATA, 2001; YT/NVEE2ZE, 2010).
33 MERE

W2 e SR AR i B D RE R IR AR 4k,
LI VPAR GR35 0t R 0, T DA e A B 25 4R
W VPRGBS B, LGB KIE
S5O, AT BRI AR A DRI e 2 i) -
SEBI 2010454544 2 (EEA, 2009)5 37 [ A= 4 % pbk:
PPN FE AR (Defra, 2009)#5 10 T 5 S F 5 1 1
XSG, X6 BRI AR A AN A 2
S, T H A e RO SO S SR AT K
SIS, ARFEL T INUFIA Z I 250 = 1
VS S UL, R LR E Bt B iR S (o 1 2
ORI 50 A S R, 0 0 R 00 A s
SR IK)(Gregory et al., 2005; van Swaay et al.,
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HAM{EREZ 2L
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251999; MAE, 1999), XEEFRFRAE T T A4
EZ RN PN SR ILi) 1 M E PR RN
M7 1H ELI R B . 20044ECBD S LR 4R 2 T KA,
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T, AATGEMNNFERTE ) 2, ENRERS
AR R bR B R AT TIRAWF LT A
KEE 2007; BRETEAE, 2008; | HERIZE LAE, 2009;
Xu et al., 2009). FELEEAT CEMZFEEAZ) 1
SEVYIRIE KA, AR 2 R A R A3 (P R
5k AEE RS 5 RS Y2
FEPEIE BRI By . PTRFSERI . B4R TR
ai o R L W BUR PR DL A AR RS TAN 7 1
ERE T VTNV FR bR, 04 B I A4 2 FE A v gt
AT T 25650 e (v E A EECRA5, 2009) 0 IXLERFIT S
PEANY S BT BE 0 B 1E [ K AR W) 2 K PR FR AR VR A A4
RS ERM T EENE .

2011 4F F A A T AR 204 (2011-20304F) A4
W) 2 RE R s S AT BRI, A SR e H
bR, TS — RHVE S T, BAAW & EW%
FEMELRAP R SE X IRA S A . AR IR X el ke,
R IR LR A S RGERTUR L AR Rh
B, SRS PO AR RE T AR A BRI
HEa I YRR BURE AR A R
W AW TIR TR, DR ARSHENE(D
FE PR R HBAE, 2011).
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IRV Z FEVEVEAR B ER X 4R BRCR D

MBTEAR bR S, PR G T R
Ve, VPRI Z R =AY R IR, WK

F1 HEEMSHHINESAESSEER

By B3 RES WNL, RmET T, T2
Jol 55 H SRS R IRPIR L P A DR 47 (1) 45 R i) R,
7 B DR A ARk AR AR (VF F o FEAR,
1993), PRIGAE A=) 22 FEAE IR 2 T J AT TR HY T«
R PIR RS AR (D3) 8 bR B i T E AR
RS eta s By ARSI P TS T 7 {5 S
KMVEAN TAE e T2 AR S At . %5 e 3 M)
PR TAE RPN, fetrdliid At 2, 40
JE 126 EbR . iR Fa s AT 4 [ AR ) )
i (i 1+D7. D9. D10, DI4. D15, DI8
2, HRRbrie A R @ g W vrE e brdt, o
Ho B (D7) 25 FR AR v 5 5 PR RS

Table 1 The focal areas for biodiversity assessment in China and possible indicators

Ezwii]

Focal areas

ERED

Possible indicators

E/E 2R e i0b R NG Y = D1 BAEEZFEASNENE S A BRI ML Z FYE Genetic diversity of domesticated

Status and trends of biodiversity

animals, fish species, and cultivated plants of major socioeconomic importance (S)

D2 SZEJMAFIR G 4 5 Fi540) Status of threatened species (Red list index) (S)
D3 HE SRR ARSI Population dynamics of key protected species (S)
D4 HAREERGEM . FRL B, TEE)TEA Area of natural ecosystems (forest, grassland, wetland,

and desert) (S)

D5 HIEAERRG AN TS A58l Area and habitat quality of important ecosystems (S)
D6 HEZERGMELLM S5 L Connectivity and fragmentation of ecosystems (S/P)
D7 {3 IX FIEEFIE A Number and coverage of protected areas (R)

LSRG i S IR e

Ecosystem goods and services

D8 #ifitE S5HEE RS A7 J) Carbon stock/ecosystem productivity (I)
D9 HIKEZFRGMKIR Freshwater quality (I/P)

D10 i #45 WEEK)T Sea water quality (I/P)
D11 5 774540 Marine trophic index (S/T)
A2 2 A AP I D BB D12 #EILR AWM Dispersal of genetically modified organisms (P)
Threats to biodiversity D13 AMRNAZ YRR Y & 34 Dispersal of invasive alien species (P)
D14 LTG5 4HEX Emissions of major pollutants (P)
D15 SRR S (T R AR AR 5 U, 38 )23 E) Tmpact of climate change (severity, areal
extent, and frequency of drought, sea surface temperature) (P)
D16 $iiARY 5k HiE# @ % City expansion and road construction (P)

A RRER D17 AT Ecological footprint (P)
Sustainable use D18 ARMIE AR BB FE I & Total standing stock volume and annual net stock increase of for-
ests (I)

D19 HHhiE#Edl Grassland affected by overgrazing (P)
D20 L AESRG A P Nitrogen balance in agricultural ecosystem (P)

TR IR ISR S B A L = D21 FET & TR KB = i T & 5 %R 17 New product development and patent applications based on

Access and benefit sharing of genetic resources (I)

genetic resources D22 [H PR 5 1 F A S A & D Species traded in the international wildlife market and quantity
of export (I/P)

BORER R 5 ARSI D23 AEAFRIFI 05 520 Formulation and implementation of ecological planning (R)

Policy and legal systems, eco- D24 REERZMPEN TAE R ITRE S FoA 24 Implementation of environmental impact assessment and its

logical planning

VO BB YR L
Financial resources
AREIR

Public awareness

effectiveness and efficiency (R)

D25 AW REVECRY ARG B 14 Funding to biodiversity (R)

D26 A#IHES 5 Public awareness and participation (R)

NG T REROR PR /EDPSIRHESE h BT R FE bR o T, PRI Iy 4R AR, SEAIRASY, IR SR Y, RAEIR A R L

The letters in brackets indicate the types of indicators according to DPSIR framework, where P represents pressure, S represents state, I represents

impact, and R represents response.
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