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Abstract: To investigate the spatio-temporal heterogeneity of water quality in Lake Bosten, water qualities of six stations were mo-
nitored from June 2010 to June 2011. The results showed that water qualities were distinctly different among stations, and monthly
variations of water quality among stations were not uniform. In the open lake area of Lake Bosten: the water quality was the worst
in northwest; whereas water quality in the river mouth of Kaidu River was the best, though changed greatly from month to month.
In the less-open lake area of Lake Bosten: water quality was the best in Lake Lama( Grade [ to IIl ) ; water quality in lake wetlands
was the worst (Grade V or even worse). The main pollutants in Lake Bosten were salinity, total nitrogen, sulfate and chloride. In
general , the trophic level of Lake Bosten is mesotrophic, and sometimes it reaches light eutrophic. Agricultural non-point source
pollutions , hydrology, lake currents and aquatic plants were the main factors attributed to the spatio-temporal heterogeneity of water
quality in Lake Bosten. Analysis of the variation of water quality in the past 50 years shows that Lake Bosten has converted from the
largest inland freshwater lake to a brackish lake since 1970s. The process of salinization could be divided three stages: rapid rise,
slow decline and increase again. Accompanied with the lake salinization, concentrations of other pollutants increased rapidly as

well. Overall, the variation of water quality in Lake Bosten is controlled by natural factors and human factors. In recent decades
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human activities have exacerbated the salinization and eutrophication of Lake Bosten.

Keywords: Lake Bosten; water quality; salinization; eutrophication; human activities
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Fig. 1 Lake Bosten and the distribution of sampling stations
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Fig.2 Variations of water quality parameters at the six selected sampling stations in Lake Bosten
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Fig. 3 Comparison of environmental parameters at the six stations in Lake Bosten

from June 2010 to June 2011
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Tab. 1 Water quality categories of the six sampled stations in Lake Bosten

VI 7* 14* 15% 16* 21% 22*

DO 9.22(1) 8.78( 1) 9.17( 1) 9.02( 1) 1.38(£FV) 8.44( 1)
CODy, 5.9(1N) 4.7(1) 5.2(10) 5.6(10) 6.6(1V) 4.7(M)
NH; -N 0.18( 1) 0.18( 1) 0.14( 1) 0.20( 1) 0.61(1N) 0.27( 1)
TP * 0.005( 1) 0.014( 1) 0.009( 1) 0.019( 1) 0.019( 1) 0.018( 1)
TN L11(V) 0.95(1) 1.06(IV) 1.01(IV) 1.26(IV) 0.69(1M)
S0z~ ** 649(4F250) 317(4HF250) 566(FF250) 549(4F250) 331(4F250)  53(1-V)
cl- 404(4F250)  188( 1-V)  355(4F250) 343(4F250) 214(1-V) 20( 1-V)
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Fig. 4 Trophic status index evaluation results of the six sampling stations in Lake Bosten
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Fig. 5 Variations of total dissolved solids and water level of Lake Bosten from 1958 to 2010
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Hel A 3 T0 . BHE R, i JLAR IS 35 70
WD A RS 12 x 10°hm® | 4E5] K& 15. 2 x
10°m’ , b3 Ml 3 08 A2 5 | AT K , 8D T AR

KA AR A R K HE AT BRAE T b (AR A 2021, 69 x 10° 1. 8 PN FRHE W Y0l & 0 0 ) i 9
4 33 SHETS B2, 0 AWK AT 5 Y 0 977 B R R 1 /A 3 A K B T HE i — 2
P25 2 Tk 22 1T R T R T HE I T4 R KT DO B k. 33/ S HEE 1 A 7K 2 D 4%



W AR M KR IR (2010 — 2011 4 ) 3% 50 4 k% B A 3 845

15 AT AT o5 ALK R ACHTS Y R A 83% LA E. LAEE KT HE R B, e HE SR Y5 K A
I FK X (77 K30 - OGS R T4 AR 7K BT A W 25 SR T LU (38 2) « 46 R0 43 K B I #17™ T
FEAR 75K B9 TDS -4 {E 4341 mg/L, F i {E ik E] 76700 mg/L; TN #{H 41, 46 me/L, J& T IV 25 f ik
BT 2.40 mg/L, /T4 V TP SRR TR V 2ROKE TP ERR, iR A E] T 0. 86 mg/L; itk
S KPR (TSS) ¥k BE i, i H AR AL Ui (BOD; ) KAk %8 ik (COD, ) A5 1 3 i AR, iX
L5 K ELHHR AKX, SR ZGATM]. DL PR SR AL PR TR, 11K 35 e S 1 O, R 28 BRI,
JEAL B B AR AT I RGBS Ah, oh TR AL B 15080 Jil i v ko 1o AR 4, K R, AR 2R
PR R, R FRE D AV E S R GEM B FRAE S RE 10858, AR S RG24, RGBS IRE T Fe, &k
P TSR0 7. A 1 1 25 T B P 2 — %0y R A W DA S A (1 4 R K A W s
ST R R G A AT R R R AR AN ] [X B K B TR R SR B 1 A A A K
BRI BN OK U A R E A, AR K R, $ 8 K DR AL Wb TAOI TS K HE,
SR L) Bl A= BRI, A S HE K Bt DR R Tk, 3 LA 25 I 55 T fE.

K2 HUKE TSR AR

Tab. 2 Concentrations of different pollutants in Huangshui Main Canal

SRRE IR Y& (mg/L)

(4F-A-H) DS - soz- ™ NH; -N TP TSS BOD;  COD,
2005 —05 —25 5650 1070 1911 1.27 0.51 0.044 12 0.6 -
2005 - 09 — 08 2540 459 855 2.08 0.11 0.730 21 20.0 47.3
2007 - 05 —24 5108 1130 1537 1.24 1.06 0.183 11 4.0 23.0
2007 -09 - 19 3266 890 1089 0.73 0.13 0.860 42 4.6 19.0
2008 - 05 — 08 4562 1030 2118 1.03 0.82 0.175 19 30.6 27.5
2008 -09 - 16 6700 1552 2821 2.40 0.14 0.190 11 15.5 48.0
2009 -07 —21 2360 438 1087 1.08 KRy ARA 5 11.7 30.0
2009 - 10— 12 4540 607 1829 1.82 0.73 0.059 18 2.9 23.0

- E 4341 897 1656 1.46 0.50 0.320 17 11.2 31.1

BRI BN RS Wt 1 4 D B
4 g5k

it X T 2010 4F 6 H—2011 4F 6 H K/INBT 6 ANSRAE i A K 5 I A 20 AT, A BRI A o s 1] 22 5
B AEARTRRE UK B H AT — B0 H. th TAOMV RIS G ™ 5, A 22 264 T T 3R T5 7K BLEHE A X 7 L
FAREK X, SO R /KB TDS VR h 7 i [z CODy, 5575 W) MU BE o K SR 22 , B3 IR RS B V 28845 V
Je. IR ATBIAL 3 b iR KA KB RE W, 7K 5t A AR A BE R, K RAH R B84 32 7K S I 25 A5 1 R BR
), T8I v ) K R AR K K i B IR TSI, K Ak 1 2K X5 TR RIRT AT 1 28 47 7K il K K i 2
[ AR EFRACE g HE 7. /N IX, WRIRRIEA A Fh A g i B e T K R, KA 1 v RE i A5 D R 15
Wi, K B dc i, A T2 ], AKARE A B FRIR AR B A, HAT = BB IR RN, /NI IXBR T 24 60
ke LASMAATHT, i3 AN AL BFFE 1 21 4505 ARSI I TR , T ARZY 240 k. ply TIX 264 5 /K 1, 7K
WA A T IRHEA R T RPN =8 AR A& o R SRR, 28 A M P T HEA T J 2 0k R
T TR AR P S, B A P R 43 TN ONH, -N Je COD,,, S53E i TH B K. KBRS HE R £ V 2%
M5V I KL E TR RO I IR B TR RE R B IR, /N DX 2 P B .

iT 50 ARk WK s AR R AR R, B 1970s LK, 1) E 28 i i dee R A K 5 28 Ay TRk 8. 1 )
IR AR BT H PO T — G4 T Be— T =B B (D 1960 — 1989 47, KR s R A , i — B Bl
T SRR A IR B K TR A A SIS Sl 20 I R T 9K PR 008K R AR B 520 5 (2) 1990 — 2003 4,
WK AL RGNS T B, X — B B 222 F AR R S 5 (B) 2004 45 24 1K i A B SCRe 2 TH i OF BBk o
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