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The Influence of Pollutant Inputs from the Major Tributaries on Water Quality of Chao Lake

MAO Guang—jun', YANG Li-biao', YAN Wei—jin?, LEI Kun"

(1.Chinese Research Academy of Environmental Sciences, State Environmental Protection Key Laboratory of Estuarine and Coastal Environ—
ment, Beijing 100012, China; 2.Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing
100101, China)

Abstract : The tributaries of a lake have great impacts on its water quality. In this study, water environmental capacities of CODy,, TP, and
NH;-N in Chao Lake were calculated using the zero—dimension model based on the national level Il water quality standard. At the same
time, the influence of pollutant inputs from the major tributaries of Chao Lake on its water quality was assessed. Results showed that water
environmental capacities of CODy,, TP, and NH;-N in Chao Lake were 6.21x10*t-a™', 0.04x10* t-a™', and 0.85x10* t-a™!, respectively. The
background load of CODy;, accounted for 51% of its water environmental capacity, but that of TP and NH;—-N all exceeded their water envi—
ronmental capacity. To meet the standards for the national level Il water quality, Chao Lake can receive only 3.04x10* t-a™' of CODy,, but
no more TP or NH;—N. Annual inputs to Chao Lake from its major tributaries were estimated to be about 4.56x10* t CODy,, 0.25x10* t TP,
and 5.15x10* t NH;—N, all greater than their allowable inflow loads. Therefore, it would be critical to reduce pollutant inflow into Chao Lake
from its tributaries for improving Chao Lake water quality.

Keywords: Chao Lake; water environment capacity; tributary; pollutant inputs
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Figure 1 Sampling sites along Chao Lake and its tributaries
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Table 1 Basic hydrological characteristics of eight major tributaries of Chao Lake
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Figure 2 Monthly rainfall in the Chao Lake watershed during
2002—2008
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Table 2 Storage capacity, input and output quantity of water in

Chao Lake(2002—2008 )
N KON KR JEZS IRAERE R AWK, K

i m m 10° m* 10° m’* 10° m? 10* m*
2002 9.0 2.6 18.2 151 46.9 233
2003 8.9 2.5 17.9 183 56.8 28.2
2004 8.7 2.5 17.5 140 43.5 21.5
2005 8.8 2.5 17.9 167 51.9 25.7
2006 8.8 2.5 17.8 152 474 23.5
2007 9.0 2.7 18.3 153 47.5 23.5

2008 8.9 2.5 18.2 131 40.6 20.2




144

R S ity 53355 1

AR B B 55 A 7K SR A B8 A TR 75 e i 2% 3
R, HHEA K

F(£)=C sy5XQ sggiaXr (7)
A C sy 9 ARG YEIHRE s mg - 1750 sy
RN EAK L m’ s r R R R

M 8 S5 IR AR A o5 LI A K R
(14 90% LA I, LAiX 8 S5t 15 Yk BE S AR AL
WS PR C sppsy, AWLEIK AR Q e,
P LA R RN B AR LA I R B 2 (£ 2) .

3 HBRE5SH

3.1 EiTEMKIMERE

FEE BRI TR S HUA 55, LA TRy
HARZK T, 1H 545 2 815 2002—2008 4 CODy, 7K ¥R
B R (6.21~6.74)x10* t-a™, SR F W 2 Al i, B
I/ ME, U] CODy, ZKIREZE 50 6.21x10% t-a™, Dillon
556 PR () TH A5 2 51350 TP /K IR 45 25 1 433l
47 (0.04~0.06)x10*, (0.06~0.07)x10* t-a™, — i1
SRR EESR R b, B/ M, B SR
WITP KA Z5 54 0.04x10* t-a™, [A4E, Dillon 54
FH A 75 7245 31 2351 2002—2008 4F NH;-N 1)
IKERBE 25 5 4030 47 (0.85~1.20)x 10, (1.17~1.35)x10*
tea”, [FRER U 4 Al B/ MA , 5195 NH-N (1)
IKIREEZSHE R 0.85x10% t-a”,

TEARF HARK B 45048 T, 54151 CODy, TP NH;-N
3 s Yoy K A BT 25 (5 FLAR A A EL SR B A
[F) 1 AT BB andsy SO S AF 9 26 B, B AN H
P AJs ok S, AR RIK AL 2540, R S8 4R A W
THARRSTT5 YLK AR W =Cs (Q+kV ) COD,, 7K
IREEZS 0, 24 CODy, FEfR 2500 0.005 3 d' B, CODy,
M 7K FRBE 25 E Eik (1.65~2.80)x10* t-a™, 24357
Vollenweider #55[W =SxA xZ(o+Q/V )11 TP /K
BEAs e, Y TP FEf# R E0CH 0.006 2 d i), TP /K PR
HEA T (58~97)x10* t-a™' Z 0], 5 {9 07 s 1800
25%~90% KT, K B WS, R =4k
7J(Eﬁ\‘1ﬁﬂﬁ‘% CODy, Ej TP 7k%ﬁ’/’§’% s %/l CODy, B/‘]
R R E0CH 0.264 a7, CODy, /KA HEAF(0.46~
0.63)x10*t-a™, 4 TP F&fF 2Kk 1.377 a B, TP 7K
AR5 (0.08~0.12)x10% t+a7 %, 15350 B ZEAH
[l K HAR T, 398 AR ) (R 7K R 8 25 i A R 5
fif REON TR TR R AR K . S ok,
THZE RS YR GEAS [F] 7T fE S 805 Ye P K IR 25
B 2E R,

32 EMEEYEREETE

KRR A R AR TE BS54 T AR KIS |
BIANSRES) o TEFIWTSITA 75 RE SR VTS e HE O
B CE R TE FARAETS RPN s il 1
A8 Y S W PR B 25 9 695 G 10 o BIESE T
2002—2008 44 H 1SR I ]
W DX ORI IX. T 8 X RIS i X — K oK
HI X 6 FE LY CODy, TP NH=N 3 B2 A s
(B 1)o B 6 ANl 15045 7 15 Qe rk B S (B BE )
B AP 7 4F MRS CODy, TP \NHs-N
e B AR AR Y5 [l 4 ) A 4.14~13.14.0.07 ~0.44 .0.09 ~
3.71 mg L7, ¥IE5 M 5.63.0.26 .2.81 mg-L™" ([
3)o 3 FGRIITERK A M2 L 5 vk AL, T
FARE Z M5 R B W R 2257 o 7 AR N S0
WOKBEFFEN £ VR, HELBERY N TP Y
NH=N, RBE IR TG

ST A g 1

AL N/

L 2\
LR R (LTt

2002 2003 2004 2005 2006 2007 2008

)
& 3 &4 2002—2008 £ COD,, . TP NH-N B iR EI5{),
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Chao Lake during 2002—2008
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