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Study of ecological water levels of Bosten Lake for water quality management
HU Chunming'** , Narengerile’, YOU Li'
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2 Institute of Lake Bosten, Bayingolin Mongolia Autonomous Prefecture of Xinjiang Uyghur Autonomous Province, Korle 841000, China

Abstract; Human activities have led to serious degradation of lakes in terms of their ecological functions, making the study
of the ecological water level of lakes exceedingly important. Based on the current water environment in Bosten Lake, where
there is a high concentration of chemical oxygen demand (COD) , a study of the ecological water level of Bosten Lake was
conducted for water quality management, by analyzing the relationship between COD concentration and water level. Results
showed a significant negative correlation between the water level and COD concentration. However, because of the large
spatial variation in the COD concentration and multiple influencing factors, the curve estimation between COD concentration
and water level was unsatisfactory. To realize water quality management objectives of Bosten Lake with a COD concentration
of less than 20 mg/L, the concept of cumulative water level was introduced for statistical analysis to obtain two characteristic
water levels: 1046.02 m was the average water level for all COD concentrations greater than or equal to 20 mg/L, and it can
be used as the minimum ecological water level based on a 60.83% cumulative frequency in the flood season; 1046.4 m was
the average water level for all COD concentrations less than or equal to 20 mg/L, and it can be used as the optimal
ecological water level based on a 44.70% cumulative frequency in the flood season. The optimal ecological water level of
1046.4 m is consistent with previous studies, which means that it is conducive to both water quality management and overall

ecosystem health of Bosten Lake.
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Fig.2 Water system of Bosten Lake
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Table 1 Details of date of Bosten Lake
LA EPE . Amounts of basic data

J145 Month
1—3 5 i 5—14 S UM A 4 S A 15—16 5 Wil 17 5 i

4 J] April 8 8 7 1 0
5 H May 11 11 11 7 6
6 H June 12 12 12 8 8
7 1 July 9 9 9 8 8
8 H August 11 11 11 9 9
9 J1 September 11 11 11 8 8
10 /1 October 12 12 12 9 9

1.3 Bl s S i A
FIJH PASW Statistics 18 X B fili &4 #4758 153 M AR50 B S (819 23 Hr, FIIH OriginPro 8.5 2 ArcGIS
10.2 &,

2 {EHTRE /K GI-COD X B2

2.1 1T COD 4HE

50 ~

T o IR KO R A 5 MR 17 A 5
WALHY COD WHE MBI (K 3) , 14 SMMARTH 291 .
ST A Y RS, BT I T AR A S AW T, TR e E |
227K b 25, COD e BE 5 iR ((20.42£7.31) mg/ %v d.]
L) AT 112,13 S, 7 Sl T 25 2 H
WEMIPALHS, TSSOk T TS R A, E ]
COD Y J& f5c 1o ( (26.47+4.26) mg/L) , KUMA 8.9 5 &
W, 5 17 5 W )T 07 0 25 , 37 S K B A N

1 234567 8 91011121314151617

F S 1 F R BOK 8l ) 550825, SR 11 S kK Wil 15 Monitoring points
MY AL R 55, COD MR 24 ((25.12+3.94) mg/L),
FABIA 16 5 Wl s LAt DI 45 Wa il 5 COD Ve B
S H{E 3 S 23—25 mg/L,,
2.2 TS KA RRIE

H 1964 4ELK , T K 67 7T KB R 3 BB (18] 4) « 1964—1987 4F Ry KA T B, 4R B 7K A7 i
1047.95 m FFEZ 1045.00 m;1987—2002 4 A 7K A b T+, AE 7K A2 8 1 T2 1048.66 m;2002—2013 4F2
IR R WS AR K AT BT T PR ZE 1045.12 m ;2014 4R, T IE I K (67 S 30 b TH#a#i
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Fig.3 Spatial difference of COD concentration in Bosten Lake
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Fig.4 Water level variation of Bosten Lake

2.3 JKfii-COD MK
B COD % -5 HAH R 597K A7 B0 HEAT S 0T, K Pearson ] BAAH 56 22 85004 UM RS 56 | 435 S5 2 HH W 2
ZIEEA BERME(FE2),

x2 HEETESEKA-COD HHXRE

Table 2 Correlation coefficient between COD, concentration and water level of Bosten Lake

A7 b2 %3 COD TRAL
Parameters chemical oxygen demand Water level
b2 % COD chemical oxygen demand 1 -0.304""
JKAY Water level -0.304 " 1

* % P<0.01

2.4 JKNi-COD [R[HJ3Hr

X} COD ¥ B BoK A Z24iib A7 N 40 BT , e — o etk X BG5S F sR BB R A7 i Ze Al i, 25 R R &%
PRI G G5 R AR B R (B 05 5% 0.193 (32 3) o HCJst R 228 P 7 1 - —J2 1307 0 3891 /K Jo 5 [R) 401 A
By, BOR A WS A5 COD ¥ B 34 557K A7 d 25 AH 5C  (HAH OGO R AR AR R ; 27K AN R COD ¥k BE 119 5% i R 28
Z—

3 EEEMESKEST

3.1 BiPKBiapr

YT RE 1K AL 5 COD e B 0 i 35 AH G | RE T oK ALF il SE B COD W A B N T g, #5322 [
FFAE R R BOC 2R ARG COD AR BE RV AT 5 AR B 4 £ 25K A, HK A2 5 COD e E il 2R A 1145 SR AR B
M, I FIA BRI S ST ST B, B K F 8 F 5/ 155 F 0 BE 19 oD Eis B Xt i 7K A4 1)
HIE.

RT COD W R HESNAS H i Bt K 2 Ge it 25 SR an gl 5, DLk T2E4RMERR(E Y COD #)FEE 20 mg/L
S HARE, 7E 1183 ZHEHE 1, COD WK T4 T 20 mg/L HYEIE LA 995 41, 1% 995 LH K4 i1 K A7 - Y1
1046.02 m, [AFH, 5T COD R THFHEG H B9 BHK A G4 R anE 5, CoD ¥ E/NTF2TF 20 mg/L HI%L
PHIAT 208 41, KA EIE N 1046.40 m,
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Table 3 Curve estimation between COD concentration and water level of Bosten Lake

MRS Curve model 45 R Estimation results R?

—JCERPE Linear y =1048.503-0.095x 0.160
X8 PR L Logarithmic y =1052.897-2.111 Inx 0.144
Z WAL Quadratic y =1043.216+0.356 x-0.009 x> 0.193
24 PR %I Compound y =1048.505(1.000)* 0.160
TR Power y =1052.920 502 0.144
FREL PRSI Exponential y =1048.505 ¢ 000009126 0.160

x HIKAL,y o COD.

T UL S AR ST 3L T Dy s Wb A5 T Y BT oK AL B Ge e S B S S I oD MR
WRFZR L BTUKAL 1046.4 m 0, 15 HZK A7 ) 208 HEHE A 106 2HEUE YK AR T 1046.4 m; i 7F
1183 41EH HF KA K T4 F 1046.4 m £l i COD “FH4{E A 21.85 mg/L, 5% T 20 mg/L,

o8] v w
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Fig.5 Cumulative water level of Bosten Lake
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Fig.6 Cumulative frequency distributing graph of water level in Bosten Lake
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S ARG KA 1046.0—1047.5 m LIS KRS (0 EE LT A LSS S R 20 8 1R h ol 98 R/ 55
[, 2R B 3T KRR BERE YA 25 RN 25 W0 5T, R USUTR BT I ) e (I A S KA 1047.16 m, JA 2%
PR H AL S 10 TR BRI TS A PEAG (R 2R SEAE DA IS WA K A2 KT 1046.2 m BB A: AR L4 2%
IKAE T 1046.8 m WA B AR ZOR LA o A3 00 LU I 0 15 A0 g %o 2, B 5 452 R R A0 AF 55 45 HAAH o7
UK T 7K A7 3 LA 1045.3—1046.3 m,

AWFFEIR IS B AR IKAE 1046.4 m AT & 4 i) S8 K AR SO AR /R AL 98 OR U BH 1937 s 78
TEKAL 1046.4 m B BEA R T 7K BT 2 0 ] DR B R R A 28 R G B . 70 LR A K 88 B 45 90 il
RA S, FEEHEAEM T . — 2 OHE TR B R A AR5 LIKAR COD e EERE I H bR ; — 2R I
IK SCHERH G AN ], A5 R H] 2003—2016 4R % , 258 52 R H] 1956—1970 42 %4 , H 2R 1955—2000
SRR TR AR 1993—2012 4FR5d

5 it
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2) ST COD MR EE/NT 20 me/L /KB B H bR, 51 A B3RS ME &7 5o 40 15 2 P A
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