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RE  HRIE 19911995 R EAR P IR B ERKESRERATHZKEEH
RER GBI TEENEER « 38 WKEVERESBHEEER FMEFREREEU
RERGFARESFET RN BERE THEN TSR RRETESNRELNE SR
GERRY, XEHAYRTREF - FEFKE, BRI LK KRR K
SRR K SR A T 0, oK R B4 {H HAR 1995 F1 1993 SEFE I MK R, R A F MR %, Y
FEEW.

xR Eik WE OBERRS e SRR ERENES

RAKAKRERE R BR/NT B, BFEZMX —RTHEENESRLE, thin—238
TAYEN K AKE, BN AREERNEEEEEENEYNXR, PEBERKAESE
YIHFFT BT T 1991/1992,1992/1993 LA K 1994/1995 4F B #9 B 25 43 JI| Xt o 1L 3% B 76 i ——h1
7 & B8 (Larsemann Hills) F1H 3% 3% 7 78 #——JE /R #2447 % & (Fildes Peninsula) fIR 7K 4=
SREHTEHINGEZER, HFRARENBF S TE, NP LUEMEFERHES RS
HITH B AN RESREMUERR(RERSE,1994) , EREZTHITHPRED
FRN g, X R P LS A MR TR A S RAE N ERESEFEHITRFR
Mr(BERE% ,1996) AR XFEXE THEMERM L, NEFREBBEWAE X LR B4 i
X B WATA , R B RAE R H L s R R K VR ) BERK A B K ek AR R K IR 80 T A B 34 8 o &
FTER A TR o
1 #RE5RE

YRS E;ERXRANMHAERRSIEMFE, TEA RN 6 KA R (EKE,
1997) , H: B 55 R 75 8 5 (trophic state index, TSI)¥:, BN 25 & ZTUTA B RS, 4
HERNEFRRESBBEMATEEEFRRESHTEL RO T E, BT A HHEEFRRE
BEATE S BB L 89 4 (Carlson, 1977V, it — M E E IR T IR ER, £
BIRK AR R E M P B — (BERAE, 1993) . {HR R il F 2o K iR Y
BRI, BB R X R EEAR MR TGN RIFME R, X2EA

¥ NHEUEFIBETH ,85-905-02-02 5 R ER AT E AN H KISS-08 5. BIKE, B, diA T 196449
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1) Carlson, R.R., 1977, Limnol. Oceanogr.
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WA E R RSKIEYS, FEKEOREBH, XF LR M EHREERUNEER
M SRETE;RTREYSENBFERRN, BESR FIENNESCERE—NKE
YRR, B A& E TR AE RSN RRFAARA-BLREHHERRSIFNHIRFE
BEHHE B AR A AR BB AT RE A A S MR
HRBBALE 1,
1.1 M FEShHE
Carlson(1977) V32 i T LAMIAKBH B (Sd) BEXK MR F o W (Chl. o) FIHIK S BEWK
BE(TP) AR MBI E SRS HEEIEN R L. Ho , MBREF KT W B ZEY R AE
ety , Bk Sy TEZFWHEYEFENE M, M TSIHEETLL S, WEAE, 00—
100 B SEBUE, (M IEM A B FRREN T RAn s, o, 4 Sy BHIN—15, TSI 8%
FRE 10 43, T2 TSI A TR, MEBEFRESMBRA, that, $K Sq M vmK, #
Hutchinson( 1957 ) &8 , #17K Sy B KB #ITEE H 4 #) Masyuko #, H Sq 35 41.6 m, Carlson
(1977)V LA 64 m(KF 41.6 m B 2 RO ECR)EN TSLHEB S TEMN MWK S, H, IEHE
TSI FEEATE N TR A B, HERT AN T T BRER:
TSI(Sd) = 10([6 - In(Sd)/In2] (1)
BIE— B ZE TR, Cardson B #AK S; 5 Chl.a,Chl.a 5 TP AR AKX :
In(Sd) = 2.04 - 0.68 x In(Chl. a) r =093, n = 147
In(Chl. @) = 1.449In(TP) - 2.442  r = 0.846, n = 43
B TAREH, TE Sy 5 TPHERAR:
In(Sd) = 3.876 — 0.98 x In(TP)
LB Sd =48/TP, NI AT 2 LA Chl. o 1 TP A ERLA TSIIFHE AR
TSI(Chl. a) = 10 x {6 — [2.04 - 0.68 x In(Chl. a)]/In2} (2)
TSI(TP) = 10 x [6 — In(48/TP)/In2] (3)
1981 4F, Aizaki Z7E RV Carlson B TSI 3880 & T B &R BIH# 1T B IR 0 0 5 3, LA
Sy R EUER TSI 5%, ZX0 T it 4 LA LA B F oK 6 3K P B v AR R LA K
HAb B AT S, B, R EA —EMRE . tATIAR, BLI#E2E Chl. o ENE
YT BT AR X — . B RSB B ENEFOREIRE(TSL) . MEI1|
% TSIy = 100 A Chl. @ ¥ EEH 1 000 mg/m’, T TSIy = 0 B A9 Chl. @ =0.1 mg/n’, B Chl. a
VIR EE SIS I 2.5 F5 R, XF R A9 TSIy #8800 10 43, K RAT AT ARXER
TSIy(Chl.a) = 10 x [2.46 + In(Chl. a)/In2.5] (4)
WIEHA 24 MEKFEESER, Chl.a 5SSy TP A REFWMTFRE:
In(Chl.a) =3.69-1.53 x In( Sd) r=0.96,n=22
In(Chl. a) =6.71 +1.15 x In(TP) r=0.90,n=22
M AT 48 Sy F1 TP B TSIy FEECGTHE AR
TSIy (Sd) =10x {2.46 + [3.69 - 1.53 x In( Sd) ]/In2.5} (5)
TSIy(TP) = 10 x {2.46 + [6.71 + 1.15 x In(TP) ]/In2.. 5} (6)

1) Carlson, R.R., 1977, Limnol. Oceanogr.
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1.2 NEASE

JE WK 53 1% (analytic hierarchy process, AHP)H Saaty(1980)32 th 3 ) Z M F, B R G4
WHEEFERO—FEETE, ERNEATAHEBEZBRN. . ZERNERKRESR
MEMETFEEHERT BRI ERENHSRETEFTHE REE, 0 LA
BEWAMAREENRREMLE R EBSEHME Wt FE(REES,
1986), BT —NEEALERELESE THEXNE —BrME W, N E E4E
B SMtE, Ak, EARREEN TN HAERERINMERAEREHRONELS
&5 AT AT (BE R4 ,1993) 6

%t F Cardson(1977)V 3845 3 NE T, X EE M T H:Chl. ¢ > Sy > TP(OECD,
1982 ; Wetzel , 1983) , +H R 1) Wt 56 B4 4

1 2 3
172 1 2
173 172 1

AR AR B W = (0.540,0.297,0.163) , HH, A, = 3.009,CI = 0.005,RI = 0.580,CR =
0.0060 T HY, A o 7 _E 328 1 Wi 4G B 19 B KRB {H 5 CI 2 — B M 48 45 (consistency index) , CI
= (Apar = 1)/ (n=1),HF n HABEFHNEEXF n=3);RINEN—BHEER
(random consistency index) ; CR & — B Lt 2 (consistency ratio) , CR = CL/RI, Saaty(1980)%8
i, CR<0.1 8, AT LA I A W E A —BUE, BIFTH & B ) W7 46 BE i R — SR 2 T LA
BEZH, AP HERARERRN CR=0.006<<0.1, Hilt , NEVEERALEHEN
— M, EMAESE R W(Chl. a) =0.540, W(Sd) =0.297, W(TP) =0.163, ¥ H 5K
(D—(3) 9 TSI B L (4)—(6) K TSIy &i & &K, EARBABHEFRENE S TN
PR
TSI = W(Chl. a) x TSI(Chl.a) + W(Sd) x TSI(Sd) + W(TP) x TSI(TP)  (7)
TSIy = W(Chl. a) x TSIy(Chl.a) + W(Sd) x TSIy(Sd) + W(TP) x TSIy (TP) (8)

1.3 EBXaHh
AN, EhF E BT AL
SRR o NERAR Eses— N
B n EIRZSZS BB S EN L A
gersiE], NTIBEIAMTS FH  mwes
AN, BEKELE  axy
R Z RS HE BB, N o

MELTHMEEETE n 0 01 02 0; EEOIZE F;).5 0.6 0.7
HE =3 8] i 5 R 2 B B9 AR DL 5K

) 1 FT Chl.a, Sd A TP =54 br i) 4R o Ll ol IR
AR RIRE R (BB /) B A5 T 9EL 7 SRR A5 R 2 A (1992—1995)
Fig.1 Cluster dendrogiram of trophic state based on Chl. a, Sd
and TP of some lakes around Chinese Zhongshan Station

and Great Wall Station, Antarctica (1992—1995)
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R BB, TAERRR I —Fh 5 ik g SRR, A 6B78 B B AN B0 45 3 (3%
R#E%,1992), BREEMTHTERS  AMRERWEETRRBEENRER LN,
2 ZR51R

R LT A5 B PR AR HE AL E - BU G5 R B 5K (7)—(8) , Xt B AR 4K 3a o 1 o L i 0T
HTHHNEFRESHTESHN, GRMK 1R, B 1MEHTET 3 5445 (Chl.
a,Sd, TP)KEFFRERLE, FEFH , EREE/TFNNERE B, 2RI, X
LEHKN R BERLTRERKF, SEBRBEPERKFE. FHRERD LG
KR 7K TR B9 BERABA AN 3t K R K YR B P8 088, FLK R B &8 T3 i R 55 6 PR AR ARG, 2
LB I RO KM, R B B AR AR K IR, EE AR T R AR, 1995 4F 7Y 1 i 7K B ¢
1993 EFERH T Y ZEWMERIE T ERKY, HILE R, K A E 303 763
TKEF SRR EER, R VR AR X — F R MK B

R 1 R LIS IR T AR TR SHE ST (1992—1995)

Tab.1 Comprehensive evaluation for trophic state of some lakes around Chinese Zhongshan Station
and Great Wall Station, Antarctica {1992—1995)

iR Chl. 5d P MECEY | #x

wa | _
v4# | pg/L| TSI | TSIy | m | TSI | TSly | mg/L| TSI | TSly | TSI | TSIy | K

BERKHR | 1992 | Hilis | 0.36 | 21 13 | 3.3 | 43 | 45 {0.026| 51 52 | 32 1 29 | wEHR
BRI | 1993 | KMREE | 1.39) 34 | 28 | 2.6 | 46 49 10.035| 55 56 41 39 | hEFR
MERSHE | 1993 | Kdk¥E | 091 30 | 24 | 2.5 | 47 | 50 |0.040| 57 | 57 39 | 37 | HER
P #1993 | KIRHG | 0.50 | 24 17 | 2.7 | 46 48 10.024| 50 51 35 R | wWER
P§ #1995 | | 1.29 | 33 27 | 2.7 | 46 48 10.030| S3 54 40 38 | PEF

2 £ x W
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EVALUATION OF ENVIRONMENTAL QUALITY OF SOME
LAKES AROUND CHINESE ZHONGSHAN STATION
AND GREAT WALL STATION, ANTARCTICA,
BASED ON TROPHIC STATE INDEX

Cai Qinghua, Wang Ji, Li Zhisheng, Feng Weisong, Wang Hongzhu, Liang Yanling
(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract The freshwater ecosystems around Chinese Zhongshan Station and Great Wall Station,
Antarctica, were surveyed three times in the summer of the years 1991/1992, 1992/1993, and
1994/1995. By means of the trophic state index (TSI) and its modificator (TSky) including algal
chlorophyll @ (Chl.a), water transparency (Sd) and total phosphorus (TP), the continuous nu-
merical classification for environmental quality of some lakes (Tab.1) near the Chinese Antarctic
stations is obtained. But the evaluation of environmental quality or the determination of the trophic
state of the lakes is a multivariable comprehensive decision process, of which the qualitative aspects
should be quantitatively represented. The authors therefore built a comprehensive assessment model
after calculating the weight attribution of the three TSI (and TSly) indices by using the method of
analytic hierarchy process. The model was listed as:
TSI= W(Chl.a) x TSI(Chl. a) + W(Sd) x TSI(Sd) + W(TP) x TSI(TP)

or

TSIy = W(Chl. a) x TSIy(Chl. a) + W(Sd) x TSIy(Sd) + W(TP) x TSIy (TP)
where W(X) were the weights for the above three parameters with value as 0.540, 0.297 and
0.163, respectively. Since the process of making a comprehensive evaluation with n indices is actu-
ally a mathematical operation producing the map from n-dimension state space to I-dimension one,
there was certain information loss. To make up for this loss, cluster analysis based on Euclidean
distance was also used in the study. The result indicates that these lakes are oligotrophic or
mesotrophic waters, especially Mochou Lake at Zhongshan Station and Xihu Lake at Great Wall Sta-
tion, where lake water is of good quality and suitable as source of drinking water. Comparing the re-
sults of Xihu Lake between 1995 and 1993, however, it indicates that the water quality of the lake
has more or less declined.
Key words Antarctica Lakes Trophic state Comprehensive evaluation Larse-

mann Hills Fildes Peninsula



