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Fig.1 Location and sampling woints of Qiandao Lak:
ZAETHABIKR 94. 5 X 10°m®, KK R 01. 07 X 10°m, WHAA /DS RAME. T
A ZERE WSS .

2 HERENTE

1992~1993 M T HMMKE KRR KEED R REQGIERZ AR BHTH
B, BOKB AR 15 AMREE D, BEMBNFESREXED 3T, B KK
FRERK, RBRET 1992 FFKBRE ISRFHAL 1992 F4ERE, BAETHT=
K 3. ©KIK 25 i 7K #.pH. DO, CODy, .BOD; . NH;-N,NO,-N,NO,-N, TN, TP, /K i #
By AR (SD) B BE B . B (SS) L § % As Hg .Cr**,Cu,Pb,Zn,Cd Fe 1 Mn;
QKEEY 4T AESE KEEHN EHREAHEE a(Chl-a); @RHR 12 Wi :OM,
pH.TN,TP,Fe.Mn.Zn,Hg.Cr.Pb,Cd f Cu. RH(GB3838-88 tRME » 5 A XATHED H T
#r.
3 HBEZER
31 SRBNAGRUE
311 ABHEAN BEBHERA 5 X4 .25 REREM 28.52 H A BE,1992 £ it
EPEVEEEKER 969. 49X 10'm*/a, S EM A BTN J 261. 38t/a, TP ¥ 27. 7t/a,CODyo
& 3089t/a,
3.1.2 LBEA OHERA - RARMLAHEITHBRBARY . ZHEMRAANR
TN % 11657. 5t/a, TP % 312. 9t/a,COD., K 56740t/a; QB H A : BIFEE B D BH X
B 4AFEBA BT TN b 168. 04t/a, TP X 70. 75t/a(E 1),

MR, SUEAHE BRIV ESEREZEBA, SERMANL 5%, MIESRE
AP XUBRHBANE, TN CODyaci B RH 90 %44, TP 45 70% ;M H P L4—3 5k
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Tab.1 Input of nutrients into the lake
£ = AW E@EKE CODwma TN TP
FA  (X10'm¥/a)  (t/a) (%) (t/a) %) (t/a) %)
HE I ¥ HE 322.54  1460.3 193.0 18.9
[GIF: 356.19 1260. 4 24. 4 3.9
& & HE 289.76  368.55 0.62 43.98 0.36 5.1 1.24
Mot 968.49  3089.25 5.16 261.38 2.16 27.7 6.73
EE FEFED [  48.5X10¢ 28227 47.18 6062.5 50.16 194 47.16
BERABR M 45.87X10* 24243.3  40.52 5021.3  41.54 101.6  24.70
ZHBH /M 52470.3  87.70 11083.8 91.70 295. 6 71.86
B K [H b:E; 3 4268.5 7.13 573.7  4.75 17.3 4.21
Shik R Mt 56738.8  94.83 11657.5  96.45 312.9 76.07
# AWz b-E: 3 3.94 3.84 0.46 0. 06 0. 01
% 4 HE 5.96 0.09  0.02
B X B 7.588X10* 159.34 1.37 70.57  17.16
KRR HE 3.28 0.04 v. 01
£ g1 K /it 3.84 0.01 168.04 1.39 70.7¢ 17.20
N 56742.64 94.84 11825.54 97. 84 353.65  93.27
HE HFA5)K: 610119 10.20 978.22 8.\ 113.85  27.19
& 3t 972 4l
) & S®. 537307 85. %0 11108.2  91.90 299.5 72. 81
1.02X 0% 59831.39 100.00 12086. 92 100. 00 411.35 100.00

3.1.3 FhHEE 1992 FEFHMMEKR 92.92X10°m®, R AE EEAKERZA 0.8
X10°m?®, %= 35 1597. 7t, RitHHE TN 9317t/a, TP 121. 1t/a,CODy, 45761t/a,
3.1.4 FRBREFN 192FTHNABRIELBRARKXTRUR . MARMAR.
TN 2770t/a, TP290. 3t/a,CODy,14071t/a. IZRYHBRBLSME T RIKEITL.

3.2 XB

3.2.1 RARA TRMEEFHKE 15 8CA2.9~19.9C):SD 4. 9¢0. 25~10. 0)m,
HEEX LA ETE . EWHRPERSN) s B8 3K 93(72~113)ps/cm;pHT7. 22(6. 70~8. 30) ; B8
B 46. 52mg/L,J& HCO,-Ca*"- I 7K, DO % ,8. 19(6. 28~9. 80)mg/L ; CODy, fl BOD;
BAE, 4504 1. 70(0. 95~2. 46)mg/L 1 0. 99(0. 20~2. 01)mg/L;3X 3 Hitst7 & MM E X
I 458, TN.TP REAK, 52 %14 0. 98(0. 80~1.58)mg/L # 0.018(0. 031 ~0. 051 )mg/
L;CN,As Hg.Cr** IR SR YK LR H ,Pb.Cd HETF 1 iRk,

3.22 HELSF O2eF4.HOEKB.DOMEMELRTE 2. THMEFKEBEN
DO HiBHE, R EEKEME 14.3C,DOMZE 1. 5mg/L; A FER S QA gL
HEEZE RGN T &M ER T EKERARELRTE 3. SHKEEFESAE LE2BEE
(DO M1 SD EXFBHL) X5 L HEZBRKEH R REREFITKANR, UUE.BE
HEHX:;OFFHFh192F 41 AZ 9B E7 ATEMEEKREREARHENETE
. —BkR, FKMFZRME, MAKAEFERE  REVFKBRZESHE, RABRT ARHA
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Fig.2 Vertical profiler of water temperature and DO

in the central part of Qiandac Lake
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Fig. 3 Lcngitudinal vaniatior. of water

qualityy in Qiandao Lake
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Fig. 4 Annual variation of water quality
in Qiandao Lake
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BAEA L 4% 5 1585 S LAR TN, CODw. /KR
" ERNEREARTEL. 2FRR.ESYE
3 EHKFTF,TN.CODwHIEHFERZRER
3 %,BOD, 25 BF,. WS LFBR.
©3.2.3 KE#H RA(GB3S3L-88 IR AN
.29 &8 15 73% KR (B O F /MDD,
B TP BiZR U AK:20. 24 % KRR T 3K
B AR 64% KB AR 1 2K K 28T
KA 120K, WRCKEREBRE M=
# B4R,
R H(BG12941-91 F W &8 &K A 7K 7K & #7
KPR R R B KE K E SRR REK K

FA“HMBEERA NS RARERYH, 45 2 W 15. 6 AR (B 0 Bk B

BHEER HA LAY KBRFER: SMTHRIERE D,
3.3 K&EED
331 WAIBPXGARE SWTHAELER 204 /mL; EMAKBEABRRERE
%, Bl 16000 4/L (BREE) , B/ME 20 A/L(ZEETE) . BT 205 S ML
LR TR RSO RAE. " .
33.2 $HAX HETEWRASIT 7R 1I2ALPERT 108 11 #. 235730 &
AOF EERTIS B2 f, SRMITOM 19 P BARI T3 R A B HRIT 4R ¢ B BB TRIR

(undgs

(1 /8w)dL
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Bl 2B 2/, BAMAEFERL, HFHFLEEN 41.07% KRB ER QL 43YOMNER
(16.96 %), H&FRITH 4 20.54%.
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Tab. 2 Assessment of eutraphic state in Qiandao Lake

% & Chl-a TP TN CC Dy SD Al t-¢3
(mg/m3) (mg/m?®) (mg/m?*) (mg/L) (m) £:3: 4

1. &R 10. 07 40 1250 2.21 2.2 47.0 L1
2. & 4.92 26 1020 1.87 3.6 39.8 P
3. Bk & 5.96 24 1090 1.64 2.8 40.7 k-1
4. MK 3.33 14 800 1.54 3.6 37.3 &
5. BN 4. 66 22 1180 1.73 3.6 39.8 g
6. FLRi 3.39 14 1060 1.89 4.4 38.2 &
7. ZE 5 1.76 13 770 1.72 6.1 33.9 th
8. #1l 0. 83 14 1000 1. 39 7.7 31.5 &
9. E/HE 1.37 14 990 1.54 6.1 33.7 L3l
10. KIHBT 0.91 14 850 1. 44 6.7 31.6 &
LWMTH 3.47 18 963 1.73 4.6 36.9 h

BREE . 2B TIHH 75.82X10%ell/L, ZITRIA:ER QB HHEY 59.11%,
BHRRZ(23.03%), EGTH G 82 USN . MR T TEMB XN ETERT  RTRER
(7. 08%)FMEF L. 3%  HANUITA S 4.3% . AINEHBHARL®H . Fo—Ih&l—
KEERS, HRNRLNAEAZ B TEZEBN EEFUNKT, SLBRKRER
BESKANE L OME O RKBE, L 20X10* 4/L., FWARKEES SD ERHE.
(B¥E)=179.36—23.57(SD) r=—0.769,

3.3.3 Chl-a 2¥FHH 3.3900.31~10. 28)mg/m’, KIS (4. 85mg/m?) ; KK
KZ (2. 75mg/m®) s EXKIARAE (2. 57mg/m?®) , G EH R B BB A b HTHHBIRAEL. £H
E{ Chl-a 5#7K SD. TP £ B A %4 .
(Chl-a)=10.992—1.60(SD)  r=—0.90
(Chl-a)=—1.965+298. 6(TP)  r=0. 949
3.3.4 2HEEHFER DENARLPENPZHBERBELFRE ES5XBEEKF
T .BREXATHLABRNERERDYE. RS HERABE BLHKE LABYE.
3.4 KR

&R pH F3¥ 28 5. 96, EFH MY, SRR LIBMBAEF X. T3 TOC ¥ 2. 38%,TN
A 1441 mg/kg, TP 4 615mg/keg , P BETF HNEEEAPREFBENKF.

ERREN RS REFEENRE TESR TENERTERZY F™, Cd.Hg M Zn
B Fi KT 2, AR Cd . Hg M1 Zn FISHRMBER

4 TKFRR K i
EERHTTANE I —/ MM BRI G BRI T KRN,
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4.1 R
7 00— /v WL T B A TR R - R B L DA B B T A H 3 AR /D WY R T ST AR T B A K
3 KRR b A, &%)ﬁ%ﬁﬁﬁﬁ?ﬂ

PR T+ B+5c=4 g8

AH.CHBRYIKE (mg/L);K, AGEHBEREGQ HHE (m*/s);V HPH WA (m/s);
M Dy ¥ K FJT 1 B BE 2 P93 A 35 B 1 7 (mg/km) .

RBEABOEEWTF:
Clx)= 1+7X[C°e—“+KQ (1—e71)] (2)
—o— 199246 7 A7 hEREKERELE X HYEHFOH T HE
—— 19924 12 B = (km);C, M Q, ﬁ%‘]%fﬁﬂlﬁﬁ%%i&ﬁ(mg/uﬂ
-~ - BRITR R m¥/s),
_ FEGREW S EKER KRG RE, KE
20 e . CODMn}‘{-}‘(T’IﬁmmEﬁE
1.5 °\° CXO =113 [Coe-ﬂ+5 Y—lq---ffv"")j &)
' T Y y T e - M
w‘;m 5 'EEM::) BB r=sanxasT, P=158X107,  5=0.028
B 5 CODwd 875 A& 4.2 WLIIRRTE
Fiz.3 Verification of CODua CODw T I B O EESEMEN FE 3 HR
diffusicn model FHES VR EAFHLYEHENYE, THBIERE
KESTTE 0% LA,
4.3 KEMHB

B /& 1L CODMa B P 7K Th B8 X f0f " #1691 HARHE (dmg/L) , H F R (DT E,
# 0 CODy. S 2 #I 7E 5. 02mg/L AT ;M3 , ¥4 %5 0 CODmaZE T K 4RHERS, /& 1) CODva
BEZT K 3. 18mg/L.
#3 CODwT BB HME Y LW EHB (mg/L)
Tab. 3 comparison of calculated results of CODy, diffusion

model and monitoring data

& o & o H» &
LW WA HRE HIREY
1985 1.4 1.14 1. 264 10. 85
1986 2.37 1. 86 1. 817 2. 31
1987 1.73 1.41 1. 452 2.97
1988 2.37 1.72 1.317 5. 64
1989 2. 45 2.17 1. 863 14.16
1990 2.21 1.63 1.726 5. 88
1991 2. 06 1.64 1. 640 0.01

1992 2.23 1.75 1.737 0.73
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5 KFHFERIPIEK

5.1 BIUHA.KEER

BUBRTHEXREXBEZEL WRFALSBEN SN AR EENN, AR RREER
B, HECT HBRFRPDREXRERL  DRSF S ENTFE RKEXREFFTHH A
HREEDOCTHYR P ZACGHER Y , TREXLTBI2E . WERPIR A\ R4S 2iT
MRFEFTHH BEXRGHEABRNENREEASKFRBLE T LEMNREEE.
5.2 2ERY.SBAE

RIBCHBR D (RPFAISERLSERY . A RFR A=V EH, PEFRny
BAKGRFEEEREATL, kREABOS R EGEEAT L, RERA LSRR SIS
T2 “E5RE7, SR, 250 LA MERPES TS RESKEEEX, B
PRKER K.
5.3 BHSEHEA

ERFHEREFASET EH LEZHRABAG LY S EEHLRE, RS ARR L
SR MBS EE, PRASMEKNAERSAAN, ERRES G EER RN,
HMARKEVHEX BIOBERMBYBEISREVANSESIHER DI BRI LE
KA REEHEBISKEE R, R EFEBKAR.
5.4 RETEH. RS

A AR XBIXRBRECHEKL AR SR DOH TR ESER—BAREN, #—
THRBRBHBZER,
5.5 HRINRERNE

MBHBNERENRSHARE T AEHFBR TRBIIEFHRREL: FRFRE
FHE . RERAFEER.

6 i

1% 1992—1993 SEiRE, ABIEKE 972. 43 X10'm*/a, IS5 % : TN 34 1. 21 X 10*t/a,
TP 2§ 0. 04 X10*t/a,CODw. Yy 5. 98X 10't/a, AWM A R 95% . H—FFH LBk
K, SBEBARNSE 5% . &V THKRE | X5%E .2 KSR X 2”0 EHW B 5, 08&
FEFEANRBERXKERE RTPEEARE. ERVA . BRIEEK. HEELHHN
R A (E 15%ZH) R KK ; £ T3 CODy. . TN, B K B RS K G ERE LT, BB
BB RALETR.

BYTHO—ASWFEMES SR, INREZLEX LF 10%LIA. HERLFA
VB RBEBFRE. BT KBRS TR, HE(RPRMAEX
EHLKERK: TR, HE=LER . AEFR :EHME R (RRR LHZ8RK
NBREES HE—SF R mREE  EREANTEER.
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INVESTIGATION AND PROTECTION COUNTERMEASURES OF
WATER ENVIRONMENTAL QUALITY IN QIANDAO LAKE

Han Weiming
(Hangzhou Institute of Environ. Protecvir: Sci. » Hngzhou 310007)

Hu Shuijing Jin Wei
(Chiv-an Station ¢,” Ewvviren. (Institute of Fluid Eng. Technology,
Mownitoring , Chun-an 311700) Zhe jiang University, Hangzhou 310027)
Li Jin Li Junlei Wang Jin

(Hangzhou Environ. Monitoring Centre, Hangzhou 310007)

Abstracts

On the basis of investigation from 1992 to 1993 on water quality, sediment, biology and
pollution sources of Qiandao Lake, the status of water environmental quality in Qiandao Lake
and total input of pollutants into the lake were comprehensively assessed. The result indicates
that the water quality in Qiandao Lake remains well, while the water quality pollution in local
region increases with years and trophic status tends to become mesotrophic. 50% of non-point
pollution load, equivalent to 95% of total input of pollutants into the lake, were derived from
the upper rivers of Anhui Province. A convection diffusion model of water quality was estab-
lished and the water quality was predicated. Some protection countermeasures of water env-

iornmental quality in Qiandao Lake were suggested.

Key Words Water enviornmental quality , investigation, assessment, protection coun-

termeasures, Qiandao Lake



