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Abstract: Fecosystem supplies many services to human being on two aspects. the natural rescurces and
living environment. Ecosystem service is the basis for the survival and development of human society.
Meanwhile. an ecosysiem could only supply long term services when it kept the integrality of structure
and lunction. and had the ability 10 resist disturbance and the resilicace. Therelore, Feosystem health
could ensure ecosystem services. and is the prereguisite for sustainable development of human society.

Ecosystem health refers 1o the stability and sustainability of an ccosystem. That i, the ability of an
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ecosystem 10 maintain 1ts organization . self-adjustment, and resilience on time. It can be defined according
lo vigor. organization, and resilience,

The manv results of human activities are the main impacts to ecosystem heath. For example. sewage
elfluence. non-point source poliution. over-fishery. wetland cultivation, soil erosion. invusive species.
irrational water use are the main reasons in aquatic ecosystems.

Ecosystem health assessment needs to determine indices based on its funcrions and processces.
especially the resilience after disturbance. which includes the integrity. adaptability and elficiency
However, ecosystem health assessment is stitl in the process of experiment and developing. Tt 1s necessary
10 review the present results on time. and put forward the future directions in order topromote the
development of ecosystem health assessment.

Indicator taxa and indices are the two methods of ecosystem health assessment. However. it should
be careful in selecting indicatar taxa. The sensitivity and reliability of taxa need to he considered
simultancously, which means we should know how high or low the taxa arc in indicating the ecosystem.
Indicator taxa selected at present mainly include. plankion, benthic invertebrates. fishes, and the

integration of organisms on different levels in aguatic ecosystems,

The inner indices of ccosystem. including those in ecotoxicology s epidemiology s and ecosystem medicine.
and the integration of indicators on different scales. And the outer indices of erasystem. for example. the
social and economic indices. However. the other indices are also possibly useful in ecosystem health
assessment. for example, the landscape pattern, and land use change.

Almost all the types of ecosystems have been assessed by now. However. ecosystem health
assessment is still a new research field that disputes existed on its concept. indicator taxa and indices.
which 15 what we should do in the [uture to promote the assessment. Future direction of ecosystem health
assessment 1s to integrate economics, social science and health science with quantitative biological
approaches,

The aim of ecosystem health assessment is not to diagnose sickiiess, but to define an expected state of
the ecosystern and the threshold to disturbance. and implement effective ecosystem management under the
constrains of culture, moral. policies. laws and regulations.

Key words :assessment ;ecosystem ; health
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&,

FARMERITIMERE THEAH I REESARHTHRENS ARARESIr AR ARENE
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WEZ TR, R L ASRARBBITFNNRERFREMESEAMESNE SRR,

3.1 #HrYw

ETFTHEERAWELRE ANSEEERH B R H (Indicator taxa) R MMAS Rl © . &
HEIKEERAFRFOHNBERLEHLCH.

3.1.1 #HEEY

KEBR /DN UI4E%E . SEWNE . HE. 0K FRYE Y (Picoplankton, nanoplankton) F F T 45 #) £
KEERENEEHAS . MTHTENKEESRGRBE,

GEFRAEEHOTUREKESEGRBNETRY " . BRFER 2 BB TFIrmMERETE. #%
i —REIRERERUENSEEE. SEEFREFTER. HAFEREAEEYPNFEZTE . ZHEEREY
BS54 ARKEERRCHE. THAILEORITERAT —RIALEERAHEBREEGE . QHEIPE AR LK E 0
#1 4 (Chemotactic ) ;L 1

% 4 ¥ 3F (Microorganism loop) £ — RS HREMTT IR HBERAXEHRWLIER". EWBL
ERFAEESARE P IEW RS M E AFE AR

FRZENRE &R TH.BOAMANMNEDEREMESEERECEARE THE# R
BEREEENERTYRESE (Gametes) B (Embryos VAT HEA TR B .

31.2 EWXHT#HIY
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Ik L IR
EREM A EREAEREGRE RN, EREWER: TEHFR . THEIAMETFNE
B 4 EMED SRR ML sk,

MR HFEC A Sonstegard fl Leatherland sUFHB XS AT RS RIEEABENEFTRE MR
-3, Edwards 55 5 & 04 55 7w B 0k B 0810 3 & 4k (Oligotrophic) ), B §i . F A 8026 1 10 K 75 Al
KAESRFERREUSK Y —FEH L.

3.1-4 AREHAKFEYHNLGIER

FaERAANFRREYREACE. AR MR ST E AR BERLEFZamMECER . #irkd
SHEERBITNMERE2EHM AL B2 TRAMEMHATTE,

AEESEHENRT T APEERNSHEMREFTANMEAXELATE . FRARLFEHED 5D
A RIBF T RAWIN KR, RZXT A T AL 275 B 89 30 200 K oy TR

AR EAE G CHBE U EZSHN mB T AREEHNNE TR, Al AEERE S PHE K
Y. g CAE E R AR HENESRENEC GEE A S bt . FAGRKRANE
BT AR B SR L BE A R A AR R O £ R R Wi 2 TR T
3.1.5 FHEMMFE

BREATWEREAF SR BENATREANBRHSEE RAET AR BEMAN T HEEA
FH HEMATEAESE —SME, LN BN EmESHE AR TAGENLEE.

Hiliy #1 Merenlender FE8F 5T T H fi CRAF B BB R HE 25 A0 X ERfE A -8, mH.,. /b
MEF CERBPRHNMEMESEERBEAN 10 HEHESIYRN 2 FLEMREAND BRLOABRNTHESY
BESFAENHE. HAEIMPHNAUSYRSALEREBOBHERS VI ENMZEEEER. 5 E4
ZUAMHAERES. KERTHFHRAPHLEERZ SESFETHARAXHEOERELEHNEFH
M. AT - MTFHEREZFEHRBEEN ISR IVEETESLXEREER . AQE TREYRH HiL Y T M E
BroaHRER RN EYRTSEFEIEARLTFN, GRREEUEEARNFER. HIXSNE. 8]
HT- T BERRED R,

B YN ERAEEAR Y. AN S ERS R Makarewicz 3 33 T-BlIHEFRIz G XE
Hl% 8 (Pmax M Alpha) , EE KB EH RN T 22", S RAR . BESASERASRBOERE X, &7
24, HEATKBHSEHXEMNASENMERARE . EFRNAREPMBURE THEHUMSKEE
fEH. AL CEERSEAETRNELSRABEREL.

MR AESE£AREART R AERAEEN ZISH. BESSFAEFCITHEREME
LB TN ERRRMERIE REHBERS.

3.2 fRERERE

RANENESRAGEEBIFNMOE A ER /I BRRRARNEST HifE - SRE. LEHD OGS4 W
WL B AR A AT DONREEINRENRE . B, OB LSRR &3 AR E TS
HHEHES. EBEBRNTENASFERREREREHR U.N. Environmental Program (UNEP) {3 .
1992 SF & BN RBIMBTFEESRRBERRERD,

CTERFAEBEAOTNEARATESSYA L . MEYVRAE NZEE - S ANLE . MHEE
WY A 5¥NEHEFR. A A5E8L8ER ABRUFENHRN. BERERERRNMTE
HARN e WEERITHAVNHEBEA AR . HNE T KESROABRIFNNEHREREIRALLT S
Rl 7
3.2.1 AABHEIE AMDARS. BRAFEREN 5 R W35 Y 8 0047 1E 4 8 € T, 35 )
BRI E MRS EDRBEHEAES S HAE B EERRE A E RGN ER ISR &
FHAMY — TR AL IR UREYRBICHE MESE— 2R LERTR FIE.
(UL KA B RERBHITOEEN" XM ERZEFNTAEET BN EE MR BRIT.
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B RS RY R R I RARTA BRI MK E(ERARNFES RS CHAN A
A7 BRE LR BAAEEMA. MK EME T ST SRS R SR QR L g Y
Woarpr AN EYREATASUEMRENESRRANE. RGO GAINLFEYRE . WS
BERAYMEMAMA DL EIRNORE. B REFAROH BCHEYNARNENR SEHENL
WAL E R EMBRE. WAKEEFFIYWAFENRE(RARA. SR BRI TE. MadiXmkp
oAU REERNEAEETRN,

A A LU A AT IS YA B R Y RIS F R T R e A B L R A B R S IR RETY . IR R
HAEERRBE T READAFIHENHRE, 9RACT R ARG R0 00 5 M8 W F E S HLUAR
WESGTTERAYARKEN, Bl 83ERERLTRMF XSS ELNEBRERVYER L. aE
B RKFHYE RERGAAAY - —8BE KV BE TN,

XEEKESREHRHAT LWL ERZENRYNERERTLR . FHEREDEYN. H4H
HHEAKAEERARNSFHERF N HEMCAUREWATRLAETER LMMEN.

Xu W B 7 4R B 15 b5 (Trophic state index ), £ & ¥ 3§ 8 (Diversity index ), 4 ( Exergy ) . %5 #4 15
(Structural exergy) ., ¥ B {9 2 s fi 73 (Phyto plankton buffer capacity) Y TR BRI BB AR
FREORAE KR IRERNETETUSME RAARRHERERLT .

Xu $FH TRAEARFE AT MEFH LY L. S OBRARMERE FTHERL DR MEASRE
BOETH. SHAMEAYEPEARET A2t HTERLFEREODE WK KL SRABER L
A ERDATENMBMBLAREER .

- SR THIHAENMESALEHNAYRAEEYYY - MEETREEY . /- T8
FEE, HTPEEDYRATHSRGRENSRER. BER.SAB.THIDNEDEDRLMA LR
Secchi Disc WEMBMHE., SGREFL EWMESLEMNABEYHE SRIRFHRATR LY .
SEWMGEARE Rea IABEWE,GHHADEDHRET U HTDOFS ANSGHS BEMNESE
K.

% 1 S ) Fe 3 43 4 AT EE AL AT DA F T R SR RR A WA B R S N

GERE.ZRHEZMTETANNE LU ERREAFCASRRAREMNEN 2 A £
BRIk, ZERARNMEERE I THE (DESRHESREMNRATL  (OEEMEMELS A
HHEE . EBRBME SRR TEML, U A8 TR ATASERN T BEEAEN TEMES AN
TR MEIR.

3.2.2 BATHYFIE ARRAERESAKGSHEMEE . BEAERKIIRENSORITETEREA
T H 45 o AT 30 00 5 37

BUEUANBEY FEFNFREBEENE4THRAER W TR S53PHMU. B4 EME L HF
HABEXN Esa T e, A2 o 138 to-2 B O B ] BT 300 582 1 397 0 0% 0 0 1 R A B 9 IR ERL (R 4L
M. ERBHMAREREALNMRAGESOHHEFEREME.BR.EFXBETEBERGH
AT RE S A TESR AT T MU T L R R AE B I T R B T BRI e R T X — 2 Ll &
EAEITR. OB NT BEE S LERS M WO R R RS M ERMIRBLHE .U
Ry mh i fH A0 AL T BESETR A0 b TR AR BT AV E

MFARMME FESBMANMER ST EASXERnEMERR . AR HE. L EWME A
EEFREEMMEE R BTN MG,

3.2.3 HARKEY SHRNFEXEWEEZHANENHER BELBRFRILBHBHBRERE
Ry iE:oBik Eilh 24 1



7112 ¥ & ¥ W 21 &

— T EF#E 8 FRBFEES (Ecosystem medicine) Il | FA SRR BREIEMN . EREEEKHE
MRE R, TULAEFBRETEBEGESARETHBAIRATANRE RN ZEMAE SRR
RHER: (DFARHBREE: QBRTER (ORBHEMESRRENY.

HE EESEAREMAUE D BINRERT E£RITAMRE M RD ARE FEA LR
FEA,

3.2.4 ZEHFHETESHIEHEES AEEHE ASHBHNALREES RSB FMHORER. Bk, 4
ERGERR.BRTHURAESAINEESHEYHBEHT RN ETUAFREKBRNE S . SF . X E
MIIRIRHEFT TR . XMz ESEFAERITEMZ M Lm. Al ERH T AR ESRER A,

ERTFHERSESHENHEHSS MR EW . EUHRLEIL 2 TR EEREAREALRZT VHE
Em RGN RN T RN EAY . MR EE TS ST B FHER L
AE. XECHHAEN . FER T FAEANBHEEZRAARSEE. FR. EFEEETEHEN R T8 6N
BiIF. AR FNEEERESENTH/E. SRENTAAA0 WEI AR, NMZEAHBEIREKER
HEEMBMREERE, A BUREFREEORMEFAAR WXELEREMY DI RERHH
{& & (Leadingeconomic indicators) b #,

ENMETFHBREERIS % Mageau FEE —MTHAESEEERM 2 @A o[ |IERK R,
2HEERHEE EFTEET-ZAELSHEEIRPHEREY TREEAKAT AE I EBH K HR L
RS THHE., RN AR AL ARREHENRLUEAELESRENLRTA FER
T—HETRERHEKFELEWRBWTERED ., XiEirof REF SREESE H X ST a0 s B4
EERTAXBATHAEZRAMLY , ZERENEALTIGES KAEMNS SRR RITEE .
— % AN TEETHEMHENASEFHAEITWBAEEFE I MABLEESFEBRE NP, X5
ATHEFENERNEERABREIFMIEL, ARXBOMKBESREEWHBEAAREETGMER.
BAMTABEARAEREERK.

3.2.5 ARIREFRENEGEIER ZABRARARENFEEME LK TR ESFRARRETIF,

Blan, £ REFEMN . ERENE FRENREFSHWEGENESTEZHELE. B DIE
(Waukegan Harbor, U. S, A VAN HRBESH | TELRYNSE > M BERGRBRZ TR, THR
& (Toronto Harbour, Canada) BB T E KEFMETR.ESHT VOB ARNL . DML THT, £AR
¥ (National Status and Trends Program U. S A} EBEF TERN W VAR TEHEZ 7% .18
Bk rE£may . &5, Ross fl Munawar 38 it 8 WA 7T BB 05 B BEATE5 05 R T X R RE 1.

FEERMR.EITLEARBBEENERER LB ITLLAA T AEFEHF . IESEARENBHER. OF
FTEHERY HITHFIELSREEELIE:UEESRENRER LNt ELFER. HE. KEHEF
AT E T T E S RLRE IS . i, Malley 71 Mills 8 MW 2W LR T CLEENEXE K
H 79 Jt 3By 3 % B IX (Experimental Lake Area) @ Ihi#EFT TR . B4 Marshall £ H T IEM KR F
— EHENXEAESRRBBOERAER Y XA UM% B EHEAHE R (Our Common Future) £ T
4 EEAIRRAER BARHMMEXRB LN WREEEN A TRE . HER. e RENESREELKH
M, SEL.LESFEMAEMENRE . S50 . 2F X ZRERAARIRERE BN ERERNZ
EARETRGERBIFOINERA L.

4 %ﬁﬁﬁh

AEAGBEAREE IRV CELZ TACARB THEXAR . BRNAGFEFEAHEH
H{J*ELPELD LT EAGRERTEEAAHRNTRPEENER.
41 MAESRUIBEEZIITEE

Suter i CAXFHEBR FIFELMRAFESEFFRE TRE-TFLRAEBMA MM B T . X EH
BEFH—PTEETY (DX REEE T ESERESBRME. LSEAEARED ASREY

HAEE RSB EYRERSE. EERERESESERAR FN AR AR, 3E
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AT KA STRE SR RETER ER S RE 2 vEEERER. QOREFELSERBENH
SRATRES. PO EEALHTRNEEER. TAEEREERFEMSKEE FRARTN .t
HABR TRELFRZ AR EHES. B EROIERTRSE S —H RN, mHEwE
ERMEEOREY. SRERNE R ARE PESRFEMNEH THNERIHEN - EETRE
ROKT. MRENAER N ESREN - RA TR AT LN E . R RA 8 TR
B 48 B AT 5T

Wicklum fl Davies HA N ESRARBHESRETEM MBS A4S FETETIMOS, £5 K4
BEE CARETALBEY -MEMEH, BERET T RIEVERERLE AMREFESREL 4 —
FEEHBRERS. SHHEM ATERATBUBRAE ~PE W . TERLNES BROE. BEANR B
FEAERGEAWFE I EAEBBRLRUBNEES¥HIGH LT,

AT A e AT A 25 R O O AR A O 0 S A 7 ) L (E R T 7 A K B 2 B N 3 0 BT S i A A 4
BEEWHEN EESERETLR S Lk F R,

4.2 BAELSRAGERBGE

Rapport A&, 5 AR EEREMH X LY kB R G0 P b 57 3% 7 75 i B4R 3 . B 77 78 B AR 4R & (Optimal
states )50

Calow ML RN BRI AL ESEE AR HEEHESE. 0 RTF ARG ICKL Bl g ER
AL RREBLHN. “WREXESALBRETLEL . BLARTAARE . MRAFZBR K",

Rapport ik BEEFHIF. A NBEAMEATEESELEKELE ., “BHAR £5XE 5 —RAPRE
REEDAR", — M ERANERE S RERBERNTR. REIRRTEEHANESEE T B+ AR
X LR,

Bt BEMESRAETURE XK HNFEE DAR—RENEEL FHNBERS. 15 RS
Bt o T L5 i X e R 25 A T R R B B N RS R A S R R R A A TR

LB ASERAESAFUERRSENNE. 2R LTS RERREENESAZRFTL IR
FREARAXBAEMRE . HIE ESKREOERTER D AR, B8 R 5 HR
REHETHIRY R — RRE—- T YR EGNEEHEN LR RE™S.

4.3 EX RS 0 R S

Steedman M — R FII0 4 35 K40 0B 544 B 48 YE 0RO 90 B 31 47 SRR B PR RO BF 50 R AR oy 1 — 6
EARES (ER U ARG MRS B A 0 6 0 5] B ATk 8 JF AR 8 A 8 M
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