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Abstract

One of the major international problems in today’s world is water. Lakes are one of the indispen-
sable ecosystems on the earth. Their health affects the thoughts of scholars all over the world. In
order to repair the lake ecosystem gradually degraded due to human activities, scholars conduct
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health evaluation on the lake ecosystem, hoping to scientifically find the reasons for the degrada-
tion of lake structure and function and find ways to accelerate the restoration of lake water eco-
system. At first, index system method and indicator species method were widely used in lake wa-
ter ecosystem. Then, some scholars put forward new methods according to their own research and
mathematical models. Generally speaking, the samples collected in the evaluation process are
only the current state, which is difficult to reflect the continuous change of the water ecological
environment for a period of time. Moreover, the water ecological system is very vulnerable to dis-
turbance. Once the system is disturbed and makes mistakes, the repair time cycle is quite long,
and some damage even leads to failure to recover. Therefore, there is an urgent need for a tech-
nology to continuously reflect the health status of aquatic ecosystem. This paper summarizes the
previous research results, and puts forward the future development prospects.
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1. 5l

K, MR, WRAMKRE, RARMSMARESA, BRANRMSIAEN . TEXK,
LA A AETE T 2, DXt A RIK B4 7 B, IR, e a2 bk
M (R T B, XS AR AR, SO S . WK TR KR, AR
Wi ISR DI RETT B AR EEAR N, RSB ER I EIAA, RS R
MIBEA LRI 1] B A1 NRASE BT A M K B, BUE 5 A R GUHE A KA B R G 45
MIfe ERAE T ERA[2]. WA EBAL, MBL T EE L. AYLG Y Wi KIS
TR B S R L

FEREE LG I Rl e, ANIRES RN, SR G RN EAEZBAEE 7 g,
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U — A THREVEERBE T, KESHE R G RPN R 17 2 KIS R AT 4k, &
KA E VIR AR BEAIAT SRR SR [3],  H RTAR 22 A AR R 2 TR AR M ER G VP, (BRI T ik
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BARMTTVE RO A SIS BV OB T

2. MIHESRERROBSRARIER
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F i, Costanza MRS E] T AR FMIAT[9], Mg THGE. oW, 28, wIkE. FAml
A BE R AR ES RABEREMRIM . 5K, HRIEANNES SFMAKERE = migd 7
H O A, IANROAZIE A AR R Geid sl . B KGR il AT RGN B @RS LAy
THI R 25[10]

WAARS RGUR KR 5KAEZ BRI A i R G . WIES RGEH R AES RS0
FRINEES L, MEEREVREEAR, A4S RERIVR G B SGARRITT SGAR . Bk
(RN AE 25 ZR G (ST HO S VA A B R VA AL 2R S P B S B b, SRUE R E 2 B N B B AR TG
HAS B YIREH A BE BB (R UK, AR R RME 11, SRR L] T A
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3. WIRESARZBRBEITN TG Z

AT R B BURAA S R GUR BEVFAT, BORIREIR B — B RER B H AT N A E bR A &,
EH B VA B RSN 7 ik R IR AR bR R Rk RS R BV 225 K H
FARBR I IE M ARG TRAME BRI 5 5 1 EANE 2 28[13]. eAb, B LS RS @ RETAN (st — B %
N> HEEERES RELGE VN T N Z N THEMZ . Yoon S mons e B gsiN, &
RTTIEAA MR MG B ], A2 AR 25 FR G0 A e i) RS B AR 308 S B 175 U A 8 SR PR AT A 7 72

3.1. IERE

BT AESRGAEIRRI R 4, FHEANMCEON, A ARIERRE R FR N A S RS
FHEREIRGL . FRARPIAIE B SRR M A G AT . R A WA, KM, INERURMSE, wiadk
RGP RPN R R AN E FRP R, ISR R VR BN 1 AT
MR 1) IRAETEFP AR 77 71 GRTRER . THRESR IR DL RO S E 2 A B AR S LA i B
WL, PRI S RGE R RILE, SIF PR R AL 2 WA fe s WAk [14].

Table 1. Indicator species of lake ecosystem
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AR TITRKAR, BEA L 6~10 Al B R KRR RIS S, 2~5 iR R BRI PSS, T
HAERIL 0~1 Fhfos BRI ARG JUAR ™ B [15]. 30, RECER[16]55 78X A A R G RPN T A BEAT 0F
FTIa, VORI S RS @R P B R BRI R A . DUARE Z0RI ROIIA A S R R
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EE NS RN EIA A S RGE[14] [17], RIKREIAMR, AREam AR RGN RBH L. I,
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FIRBUKAET, L EWE AR, FIARE RIS aAr A, MWV RIS R R, IBHR RSy
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AACMBUIRBEAT VEAN 00T, B R GEb PP 2 = /KA S R G RO -

3.2.2. BFSRGRBRIERCE
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Arb: EHI N AES RGERSGEEIREL EHLRRE | MErr I ES KRG R 168, WiNEE | MEhri
BUE.

BITERERMA S RGN A AMHLGUKT, GEIR G HBLE S R GHERINZ ANy, AT T
TEAN RTINS 2 T2 AN R 2 8 A RS (0 5 B VP4 5 PR, TR AT [25] S AR X A S FL s A 3 4>/ AL
S RGUERCROUIT L, Ie RIS RS RAREORE TS 8 7 € B4 A0, BUS Vs
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3.2.3. EHMEE N E
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Z AR B E R PPN R IR, AR KBS A MR E. AETR . MR AR BORUK R AR 2L,
FI R DA 5 2 TR AT 2 b 5 B AORN Sk (R K5 e FR B, R SR BB 1 25 & VN VR K AR A
BRGARRAT AN o BUVPAN J7 VR BRI M AR AN PR ), VPN 45 R AR . SR, BRRILE A
PPN R R 2R I MRS, A0 45 AR 5 MBS L. BRERANSA AL, SEUMIAAES R R #FET
e R IMAMERRP ISR . FIR, P R 2%, W Tt S SO R E B R B s B — e )
TN, RO FAERE, AFEMNHF—F ST et BRI ZE R, a2 540 2N 3R T 2 ALK
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3.24. ReETEE

20 fHhes, FEIHAROIL T KO RGHIB[27]. KERGE I ZTRE % DR AR A R 22 A R LAY
RIRENBIRBORBT R R R Z B R RNE, DR, RIRBI ARG H S MERZ BT KRR, X2

FEHE SV I SRIZIE RS Bk, KOINER) ZIsH& A ih %, P K G sRBRir
FEASRGEEI P2 Z . Bil, O KEMRDIT, Ui [28]50 FAEH 8 NI B S 4

BEAT AT, BRI A RERL . GRE VBRI SR S VPR AR QORI ATk PR I, 77 T AR
IR o T [2915 AMIE TIRT “URB0 ) - 570 - R3S - 5o - W ” SRR HR AR iR R, R B 54T
IMEMRE ST RS E R, PR G SRBE A ik T 5 TR AR A 2 A i RIR L, APPO T3 i 4=
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IRETFANENE 255 70 MTIEARAR AL, AL A R 2 Al RUERAS I B AN TS5 B RO Y o) | R A5 7047
Ry BAANNR ARG M — MR 54T Tk ARG IR HHR S R ORI R, ST
IR RIREERE R AR 8 2 B0 AT % B PRI o B 2 KU K R VR I R A, AT AR D 4
RAESE M RBLSE R AL DRI B Mgl AN 583, JLN A JR R 1
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3.25. AIHEMLEE

N TAHE N 5 S — ISR 1 0 28 RGN S 4% 15 R RL ML, b oK B A 3 e 20 R I AR 26 1 1
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PSRRI R G, MR IE 2 2B ARG BTy . EASRGMEEN S, SN
PRAEVER 2 IREAR” , WMEIIGRIT 25, SERFIIEEE SN2 BE AT VPR . %07 VA AL 3 ELAT AR P A
AT 5 P P ) RS A 1 s e — R R TR B, NZREEE, JRA3 R0 R I 7 VR R B R A 2 N 44925
R[0S AR BRI AE M IS AR AR “ 2 2IREAR” , ISR N 2s, PP RS RS R,
53 AS [ IS ) (03 A 2 R G RV 45 5. Kim Jaeyoung [3L]F1 I A T8 160 £6% 7 12 ABUAR AR 1) 225
AR S R R ORI 7K R T F AR 1

N TAPE M2 A8 AR POE . MM afh e A E AR E M 45 3, B 2 is FE R AL
BT R E . B ER ASREER AT BEFR RS, {3 F UL 5 R AR E 75 ZHA % JE

3.3. IR ERTR

Teie AR5 AT A S R G BRVPOY, AT IEROE A VFI T RS A RE I S M A A5 R G R BREIR
UL, ITIAA RS RS RE PP I CHEA T il R AR IR A R, TEAR IR R 75 ZERE i 1 S BRI A A5 &
GUNERRRE L . VPN TRARA RE DT 1 A PR R bR A 2 N xS v E I R AR 05542 [32] [33], [RI ek
RATI 25 8 A S R G H SR s TR R AL BN KIS S M Tabsik &

FLPR TR AR EEOE T AROKY, WIERRIR A e A SRR R, DL SO I e A 45 4
RE TR PP IIVE (R R A BRALA LA o SRTD, FRDERVPOE R AZMR, Hja, ZaBEmEy. EY2.
taalt. MRS 2 J7HIN 2 [34] [35] [36] [37], &t 1 Z BRI fEtrik R . HMBAIIRE, EA
HMEIAEZS R G REVEAN T THOT R TT, e 2.

Table 2. Research progress of lake ecosystem health assessment indicators

=2 HRESAGREITNETMRTR
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Karr [38] (1993) A e PE R ES (L 7N

Cairns [39] (1993) SyEEE. IS, IR . BRI Esh Y SRR

Soto-Galwera et al. [40] (1999) #8554 AEASTEAR
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FTULE Y, B AT T 2E 25 R S BN SR T8 MR — R AR A AR IZ T K e N ER & 2 U7 T i) 4R
PRk, R UL AR R GUE RO HE SOBE TR VPR IR A R . FEREE AT H i, [
FBUF 2B BNAES R MEE 5%, WIRZ BT TRV, TR T B SRUE K
FoMR AR, WEASEE EPA DL [H A K AL A4S R G ECH M€ TR Frik R [46]. BARIL# 3~ 5.

Table 3. Evaluation index system of lake aquatic ecosystem health in EU water framework directive
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Table 4. EPA lake aquatic ecosystem health assessment index system
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Table 5. The evaluation index system of lake water ecological health specially formulated for the eleventh five-year plan
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