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Water transparency and its impact factors in plateau lake recharged by reclaimed water
ZHAO Xuan',XU Sherr lai', XUE Xiang shan',GU O Yumei*, WU Y1hui*, GUO Fang?
(1. Tsinghua Holding H uman Setilements Environment Institute, Beijing 100083, China;
2. K unming Dianchi Water Treatment Co. Ltd. , K unming 650228, China)

Abstract: Cuihu Lake in Kunming City is a plateau lake recharged by reclaimed water. Based on four periods of week long diurnal
monitoring water quality datain Cuihu Lake from May to October in 2013, the spatial and temporal distributions of w ater trans
parency and the relationship between transparency and T ( water temperature), pH, DO, Chla ( Chlorophyll a) , TP, SS, COD,,
N/ P, TN, NH+N,DTP,and DTN were analyzed. Additionally, SD was considered as the dependent variable, multiple regression
analysis was conducted for each water environment factor. The results indicated that the water transparency in Cuihu Lake is
lower in the western area (averaged 33.6 cam, with deeper w ater and few er aquatic plants) and higher in the eastern area (aver
aged 61. 5 cm, with more aquatic plants and better water quality). The correlation analysis and multiple regression analysis
show ed that water transparency is negatively correlated with T, pH, DO, Chla, TP, SS,and COD¢ (p< 0.01) , and positively cor
related with N/ P and TN (p< 0.01) . Chla is the primary and important factor affecting w ater transparency in Cuihu Lake, and
CODg,, TP are two significant water quality factors to impact the algae growth in Cuihu Lake. The research results can provide
scientific reference for the improvement of water transparency and landscape value in plateau lake recharged by reclaimed water.

Key words: Cuihu Lake; plateau lake; reclaimed w ater; transparency; correlation analysis

B K OB W FERT SR, i B LSS\ 4% 3K a 2K AKIE
WY EE2 A R 38, 10 pH N/ P I R 35 . Bl K
VIR B B G H a0, T A K OB A AR 2 T SR K

IR W S /K AT R TR R Y L A AR
RUBE R FE KA M D RE, R S U R0 9 45 R
T B, TR O I K R E IR A R AE

PRI . BRI, BRI SS) L WIVETEA HLER( DO C) IR .
pH VR LN/ P) 25 #4545 /K AR B W 15 7= A E B/ 1A B2y
W LS I 2 S R L A e, I AL )

: 201503 18 :2015-106 16

PRI B2 AU, (FL A 2% T T U T 42 2K 9 O B A
B 55 SR bR K AR IZ WSR2 i DR 35 ORI ST AT B =2
FRWIALTE T 5t vy SR M A B R, AL T R T

12015 1130

: http: // www. enki. net/ kems/ detail/ 13. 1334. T V. 20151130. 2013. 018. htm1

R A ARG Bt il 5 v R E KL 101 20122X 07302002)

B FF(1986 ), L, WAbZR R, TR, E M FKTG R a5 B E B T/E . BEmail: zhaox@ bjenv. com

1084 + XTS5 UK



RO B R AR N AKRE R E R

A B IRAE LWL 1) — sk o 2 Bk B T K -
TR GRS L A g K R Tt SR H R AR KR b 45K
TS, 2 SR (1 e SR T AR KGR DL I, T AR B
SO g A T AR R TR e VA ISR
J97 B R KPR BE DR 7 B AT BRI o AR OR R K AR AN
WAL, JEIE B A W B R B, SOUL Dh et 52 31
FEM, R AR SCR K S 430 5 K OB I 5 - 10 ATRM
T ZERE, KA INE 20 # A 2 70 (B0 23 A, 2R BB 22K
PRIZE W JSE (R I 25 23 A B 36 T2 BERE MR DR 3R, O SR 080 K BRI B 5t
WL S PR A A -

1

SR T35k 1 887 m, AEIGH R 2 445 6 h, SE B
AR B 129 7 keal/em?, 4R 14 5 C, 24T B =
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Tab.1 Recharge water quality in Cuihu Lake
KBRS CODg, TP TN NHsN oSS

WS/ (mge L) 11.9 0.28 10.1 0.97 4.9
— 2% A FRAEBR{E/ (mge L'Y) 50 0.5 15 5 10
Sh 4 T S B AR AR 7K O R AR A KR (3E K 1 L] 2)
P2 W 7K AR 375 W B A SR ER B TR R A, AR S BL 3 530 s
Jir U], R A [ KI5 AR R, 7 SRR S B 21 AR FE R (]
2), RHEAKEEN 0.5 mo FH LB BTG K H KASAL 4 A 0 —
S, FUET 20134 5 - 10 3 XS 44T 7 DU 3 (4539
TELE — ) (RSRFE W 43 B, SRR B AR R — IR, &t
BRATF 428 AR I SO I B . KRR JR L 22 0K
I A W0 23 BT 7 3k (55 DU ) D ek 7Kk 4435 B 55 ( SD) K oA %
K7 pH AL 2E TR CODE,) BB (TP) R (TN) 4t
# a(Chla) &IFWI(SS) V& Z(NHs N) AR (DO) B
(DT P) - AR E(DTN) KR T) 34T 07 o
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Fig. 1 Separate rain water and sewage systems
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Fig. 2 Distribution of sampling sites in Cuihu Lake
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Fig.3 Temporal variation of water transparency in Cuihu Lake
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Fig. 4 Spatial distribution of water transparency in Cuihu Lake
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Tab.2 Correlation coefficients between water transparency and its impact factors in Cuihu Lake
fa b T pH DO Chla TP Ss CcoD N/P TN
r - 0.672" - 0.657" -0.578" - 0.469" -0.331" - 0.320” - 0.296" 0.262" 0.232"
n 428 427 336 428 427 423 428 425 28

VE:#k RIRAE 0. 01 AT 3 F .
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Fig.5 Relationship between water transparency and its im pact factors

6 SS.DO

Chla

Fig. 6 Relationship between SS, DO and Chla
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26 5 C(F¥ME AN 22 3 °C), pH WHE A 7 01~ 9 81(FIME K
8. 85) . HHICAMHTR MY WK IEWIE 5 T pH & B2 A
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20°C.pH< 8 5 I, /KAK & W] & A AR FFA KT 50 em; 1 24
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Fig. 7 Relationship between Chla and its impact factors

(4) COD, M IZEH MM, COD MKk AL
HEKE B 82, KRV R P ML A (0 ] s MR AT AL A i i
KA L T BEAR KA B I BE Y, B AR ST 3R WK AT
BUBR R X 2 S 7R AR K RO FR R K ke s AR Y .
15 KA KR COD JE A 3 0~ 80 | mg/ L, “F¥{H N
22 3mg/L. SFMAKEEWE L COD, 28 FH A K (r=
-0.29,p< 0 01), ME S ILUEH SD 5 COD. 28 M &
FIX IR (R? = 0.36), AW Chla 5 CODe, % 3 IEH
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WKL 7K A 6 06 B AR 7K 40325 B 5, A T LA 35t 5 W) 98 28 A K )
B K RIE W
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16 I Hle Ay 2840 6 1 BRI IR 7, (% T 16 iU 200 PR+l B
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2 SR K AR 1 ) K R R 3
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A KU 2R K A W R T T R I R 3

8
Fig. 8 Actual and calculated values of water

transparency in Cuihu Lake
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i, 6 HE K A3 W B (RIS 2 A3 A R M IR T EAT T 2 oSk
347, 43 3] T BL R 4.

(1) FE R 377 5 WK A, 32 31K 380K A Th g %o K 4435 B
FERE I 35, DAYIE N R SR D 2 ¥ G X K 3K 44375 WA A 0 A
FLURL B4 0 32 10 AR X K8k, K A4 Th e At SRR A6 Bh
KA W B T H 50 T e I 503
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