HeE B 1M ] H # ¥ Vol. 8,No. 1
1996 4 3 A JOURNAL OF LAKE SCIENCES Mar. ,1996

SHE W KRR ERE SRS

1

I ® xR#% BHE¥ I T

R ERFIREHF R KF 130029)

B B EFEFUEERDRBALEASIEN AL, ERNERIKE
HYARXOLEER AREAEE - RIHKRELAETSBOKREL, ERKELH
e AN LLEF RN EEN . EWKRBE, RAERAS BEFTHNERE RN TEME
HEQEEY R EERABERT TSR0 KA R BN A BT LA, TR
HFERBWFHSBN.UEVHEHN EEERUBENRAFTEETEX. "

X*@A RSO REXSH BRERN ME KR

HER. A FLFRRHAELRE, NOBBEU R TS KN REDXEZERLE,
BEW EKEREL. M EEEFRCRBEEE NI ¥ EKRFS T KR
e A ERA A KIS BB 6 LA R IR W | B IR AER L KR .

1WA CSCR AR

WL GLF 121°12 ~131°18'E,40°51' ~40°18'N 2 |a], &4 2 118486km?, Hi A K
BEALEM. S ERKAUR, PHRLEBRX SERRIT FRE=84. 240K
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Tab.1 Environmental survey of lakesand reservoirs in Jilin Province

FAEE W.EAR FHKERm K F

Fg MAEE B ¥R i EE K LUAN (km?) () (EREHE  (0'm)
1 #EM I i A1 N EHRTBEEN 42500 942.30 6.88 1080000
2 \koMn m‘& X4 hEH © 4944 77. 91 5.41 70200
3 ELEAKEE X 5 o] 3 L O i kETBX 1945 62.18 4.63 46000
4 KFMKE REAXHHERT  KREH 859 34.73 3.52 17520
5 MM HAKXAIH KETH 9. 00 2. 85
6 HHAXE 83 o ST R 5 EEHTRX 78 2770
7 UHETFKE HEFRRARE R 153 1200
8 RHElKE trg-SCIE-N s AT F=8 61¢ 20 73 4.05 12000
9 HAxM W L Fi Kk ity 204.00
10 I FiL et R 3678 122. 20 7.65 176200
11 WHAKE B E#OET fxE s 304 4075
12 BREWACE WE A a2 BT KR 845 12.77 7. 14 15200
13 BRKE foek | L7SC I 1380
14 KEKE KLy eaE R LB 54 1030
15 BRKE A S HE B i A 547 17.50 4.36 23400
16 ®WKKE FREXH ERN  HZE . 76 1324

2.1 KEERSS

BA L BE K R R GG BOR AT L IR E R it B R TR i EY
R RAFEER S BREERT 85%MHEN %R 6 M EX S .

MEBELERSEASKYETHRAAMEEFE HAEXZHS N 0.8944 1
0.8777, KR AN ML FHE R, 2 FHA KB T CODw.fl BOD; . H A7 R ¥4 5
#0.8445 1 0. 8024 . KX H R EEM pH, F2 TMARMT K. T4 TR KRB TR
HEAR HRKEEEYW. EsHE 6 EMIMEHEFLIgERB., KA 6 M ER SR
JRHAS, (T RMEXE(EEH 88.95%,
2.2 R¥ESKH,

EERoSER L, RARKEEESTREY., EXRAA=3 KTHE. 7 16
MEERSR 6B ALRERLTEL, B1IRUKF I MER S HESKREPRBELEE
R.EUTFEMEITIIRLE, HINARMB . E, FEFLEYE CODW.. HEFE 1L KR
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Fig.1 Clustering map of the water qulity in lakes and reservoirs

WL KB REREFS | 2OKPRME K RA BT GE TR, 81 X8 KRFRKHE,
EEZFREY N CODyo KTV EKATHE, KI5 RABIRYBRM KEMTF. 2 L FEREK
CODy FTLALKA . S8 N RBF4HHMAALRE, 1, WEEMEE, KRB, &R FEHE
8. 1 IOKGEFHRA: 1, BEARAN AR, TEFREYH COD, . T v 5, Hit
GRIERE LRKREUT B ERARSTEL AR ATRA, FURHAEFE
& G FRETXR LI FESEM Y EMRR e FaNE TS LXK RET
KA. FVRRGTFELMX KGR L kR CESEYHEEY. FHE
258mg/L,CODw, KT V HKHRHE, REEKA . SV RBE @M. 15 %+ 42/&E.COD,, M{E
24 100 B, FIYRBEE 22. 39mg/ L. HEE L+ E. REEkA.

3 EEALEETH

MOEAKRMNERERFNEEEENA RN RAE BHSFS. A8 EERxRERE
— N EEZEHEHNERRKRS . S2HRZ2AEHEKR CHZW. LAFMNG.BHHZ2EY
SETFNMRLEN . TEXRANEFREFN F&. S EREH . ENEEFRILBEHTIFH.
3.1 FEfME

ERFEENMRUBEM ERERE TS yEANS., L#.E+ Chia § TP.COD.
TOC FKEIERBIMHEX KR HKE . BEN —HAW TSI IR . EREE &5
HH TSIEHAITEME R R A8 ENEFRRKES XREA T 2 —5rW R EHE. X
M CEKESEERHEE.

WM EEERUGA N EEAARETHEFHIRESERREXEAREVINEF. &
AEREM EEFBENETE Chla, ERELRLFEAN; KK TP BFXH. EERL
RERHABAAEEN . XXFFRELE W AFHTHERFR. AERS AR ESR
FMe“E T B, B 5E BRI #5455 € % Chla, TP, TN.COD,,,.BOD; .NO;-N % 6 115
7

M EMERRSMGEEEBHRE(TLLETAHE:

TLL=%ZTLI(J’)
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AP, TLL AW EBEFRKRSHESERE;TLL ¥ E;METHIERE. EEFREIF
MIECGTE AW T -
TLI(Chla)=10(2.5+1. 086 In Chla)
TLI(TP)=10(9. 436+1. 62'In TP)
TLI(TN)=10(5. 453+1. 694 In TN)
TLI(COD)=10(0. 1094 2. 661 In COD)
TLI(BOD;) =10¢2. 118+ 2. 579 In BOD;)
TLI(NO; -N)=10(7. 7741. 1649 In NO; -N)
i Chia #1 TP R AWM T X%
In(Chla)=1. 32 In(TP)—3. 28
3.2 iHNER
BEM . EHKESEREEINRATEFREFINMERHEAXR. 21 EE% 2.

2 &W.EEETERETLDELK
Tab. 2 Nourishing degree index(TLI) of the factor in the lakes

LN Chla TP TN CODma  ~ BOD; NQO, TLIc
1 47. 26 23. 37 18. 74 29.96

2 42. 26 42. 09 35.75 49.03 31. 9% 1] 40. 22

3 42. 26 42.09 80. 09 45.97 24.10 0 38. 54

4 o 38.13 37. 41 52.17 75.13 28.92 9.51 40.21

5 64. 59 "7.39 80.12 83. 81 73.18 36. 05 67.57

6 35.13 37. 41 22.39 37.44 14. 81 0 34. 04

% 66. 70 69.77 . 40.64 52. 67 53. 68 58. 89

8 58.13 59.93 34. 50 15. 02 36. 05 46.70

9 58.01 59.93 45. 87 14. 29 0.02 51.93

10 58.01 19.57 51.58 60. 29 43. 43 10. 51 . 31.64
B 40. 23 14. 91 0 42.62
12 16. 18 40. 80 0 43. 48

13 50. 28 51.17 29. 88 20. 39 o 37.93

14 63. 00 65.53 78. 14 60. 23 52.28 0 83.85

15 +64.59 67.39 41.10 76. 53 54. 85 0 61. 09

16 59.15 61.23 53.21 58.01 50.91 56. 50

3.3 Efiton

WIEY, EEETEFRERBCTLD, \AH . B B8 7(<309%).“F7(30% ~50%)
F“E”(>50 %) =AM E 5], ,

AT EHREEEN ECRLEERLN S TN EHN 37.5% . REFESHR
M B 31 25% KA APERY . TAHM ENEERLUBERRTEN. HE
NEFRANRBAAREFGRR, W EH NS TXRE.
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M OEBRERMRE SR EES N EKREEMEEERTL2ANESS
WOERSHHERESHNESHETERRRY, A RIIRFHHERE. TANREE
FALRENY . ERERLRI.

4.1 BRHHARNNE NS

EMLTRENER . BE3 %%ﬁCAﬁmiﬁﬂngﬁE%ﬁlﬂ‘ﬁm Pl i £
EVREMAIH. EMEERUARNEERSEEN KRR KBNS . £ TERE
BEMRAGLE BIMKOREELENSGEEHNH Y. SR EREH
SEBNENE, NEHSE AESMERENS A B LERERBEL K& BE.
FHARE REBRARY A LEKER A DB NER OB KE SR, A,
HEZEHRIEBARESDE. RALR A EEMED R ERSERSNESER
HREEREMEUE RN TTRE. '

JLER RIS EM T KB R LE. SR IEREYER L RZERRBN 5T
BREE MR E FAFNBER  EUHERDO LR ALY B AR EER FK
FAERERAR FAERREEREFROTSKERYZ MM ERREOREK. ZBK
AR ANELEYIR. ME¥APRBIAECHNBIESHOY 28K,

HAl. MERFRENEEHE. 1SN RS L5HER SZ4 . HERESHRA
FPHES RIS EMTRE. ST R BEEEEG. KEMEESELETE. I
MR R NS L el R,

4.2 BETRRE NSRS . ENMS

HEFVCE . TLIEEKTF 5098 ETERE. KR W THMAKKE. XE8.F

HEAKER EERAANBER . BT KEHANTHEDE . EERLLERER.E

B} COD,,.BOD;.SS ™ E#BIr. FHb. b FHm KK ES TK LR % KRBLESS
ACER=ZRRERES. REXRH ENSE SV RARMAMERBSSRE . EHERDA
MBB;, KAREBEWHRLAL. S HEHRBEN KB KEHYREKPRKEBHERY. 2
ERYE. A EBRKPERYTN XA TREESTE, W ES ERH TR EE,
LABA 1 4R B 4k AR 89 4 AT 38 BOK A 15 35 DISE 1R A 1A IR R R U R iR B 2 B s
BB R EHEF SRS ER. EO W HHE.
4.3 PERLH ENBE

FREZHERAGE AR AE. EERES SRS PERLY . E. BEFXK.8
FAOEODGES KEBERTER . AREVDHEAM . ET BEERSKEEYTEE
HOERERL . ERETR. M EKEFEEL. MXBM ENUBNE. 55808
FUAMER . W I KEERTETHTE K BERE LiE 25 REFU, KR
ROBEBENEPLEERESHIE EUEHABSKE, URES B EKRHEE.H
SN TSR EER IR S B K R R AR MR BB R R TR, H E AR,
BWRM.ER SRR, '
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EVALUATION AND PREVENTION OF LAKES AND
RESERVOIRS NOURISHMENT IN JILIN
PROVINCE, CHINA

Wang Jun Jiang Jianxiang Lu Yuackan Wang Ning

(Department of Ewvironmental Sciewce. Necdlieass Normal Uwiverstt y, Changchun 130024)

Abstract

Eeutropbicetion of lakes and reservoirs is the result of nourishing materials imported,
whick has an effect on water quality. It makes water plant and seaweed overgrowing. and is
followed by a series of changing of water quality, deteriorating of water quality , and changing
of many water functions. The factors of polluting lakes and reservoirs are increased continu-
ously as the development of social economic construction grows fast and human activities be-
comes great in numbers in the regions of lake and reservoirs, which may make the eutrophica-
tion of lakes and reservoirs very heavy. It is important to reinforce administration of lakes and
reservoirs and to treat pollution in the way of comprehensive system. According to the data of
water qualities for some main lakes and reservoirs that have been monitored in recent years, we
used Principal Component Analysis and Cluster Analysis to classify the lakes and reservoirs in-
to six types, and also study water quality features and application functions for each type of
lakes and reservoirs. The assessment method of eutrophication degree was used to assess the:
degree of eutrophication of some main lakes and reservoirs in Jilin Province, based on six fac-
tors of Chla,TP,TN,COD,,,,.BOD; and NO,-N. We also suggested the practical program of
lake and reservoir protection for all of six types of lakes and reservoirs. It is very important for
the development of regional resources of water, for assessment and prediction of environment

quality and for the plans of controling eutrophication of lakes and reservoirs.

Key Words Principal Component Analysis, Cluster Analysis, nourishing assessment,

lakes and reservoirs, water quality



