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Analysis of the spatial characteristics of Ulungur Lake water quality
based on improved comprehensive water quality index
GAO Fan',ZOU Lan',SUN Xiaoyi*
(1. College of Water Conservancy and Civil Engineering , Xinjiang Agricultural University ,Urumqi 830052,China;
2. Yellow River Water Resources Protection Research Institute  Zhengzhou 450003, China)
Abstract: The status of lake water quality is an important index to identify and to evaluate the lake changes and the lake health,
which is directly related to the ecological environment security of the basin. By taking, Ulungur Lake which is a typical arid in-
land lake as the research object to study the status of water quality and the spatial distribution laws in Ulungur Lake area (]Jili
Lake and Buluntuo Lake) for the year of 2017 using improved comprehensive water quality index (WPASEQI) and GIS technol-
ogy. The main conclusions of this study are as follows; water quality of the Ulungur Lake was classified in third national stand-
ard and less polluted. Among them, water qualify of the Jili Lake was classified into the second standard of the surface water en-
vironmental function, while the Buluntuo Lake was classified into the third standard. Moreover, it showed that there were signif-
icant spatial difference characteristics of water quality that were closer to the eastern part of the lake center and the beyond

away from the inlet area, indicated more serious the water pollution. The key over-standard indices of water pollution in Ulun-
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gur Lake were COD,CODMn, TN, TP and fluoride,and their spatial distribution characteristics were as follows; the spatial dis-
tribution laws of COD,CODMn and fluoride indices concentration were roughly similar, showing that the Jili Lake was superior
to the Buluntuo Lake and the water inlet was greater to the center area. In addition, the concentration of TN and TP indicators
had little difference, which generally showed that the inlet area was better than the lake center and the west of the Buluntuo
Lake was better than the east, respectively. Eutrophication,organic matter and inorganic matter were the main pollution sources
of water quality in the Ulungur Lake. Climate change and human activities may be the driving forces for further deterioration of
lake water quality.

Key words: improved comprehensive water quality index; water pollution index; water quality index;spatial distribution of water

quality; Ulungur Lake
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Fig. 1 Geographical location and distribution map of sampling sites in the Ulungur Lake
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Fig. 2 Analytic hierarchy process indicators classification diagram
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Tab. 1 Table for corresponding relationships between classification

and status of water quality and pollution indexes
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Tab. 2 The comprehensive weight of water quality indicators in different lake areas of the Ulungur Lake
- IR Einls: 1
W FE bR —
JBWOrHT AR AL giatE 2RO B AL LRa A
pH 1. 28 10. 20 1. 98 3.28 1. 42 13.13 2.95 4,22
A (DO) 5. 09 17. 65 1. 69 6.58 4,28 23. 62 2. 49 7.61
(R R R 45 2 (CODwn) 11. 50 5. 00 3.10 7.68 13.76 4.93 3.91 9. 04
{28 S (COD) 5.09 35.22 1. 45 10. 02 4,28 22.98 2.50 7.49
i H A4k 77 S 8 (BODs ) 5.09 4,33 3.11 4. 34 4,28 5. 66 3. 68 4. 38
A (NH;-N) 5. 09 2.73 4.26 4,37 4. 28 2.77 4,37 4,00
M (TP) 11. 50 3. 14 4,04 7.59 13.76 3.65 4,20 8. 87
HA(TND 11.50 5.79 2.92 7.79 13.76 5. 64 3.82 9.16
B (Cuw) 2.29 0.15 8. 11 3.61 2.14 0.31 5.06 2.65
4 (Zn) 2.29 0.37 7.52 3.47 2. 14 0.24 5.09 2. 64
A 4,94 6.03 1.50 4.13 4. 36 3. 44 2.72 3.68
fili (Se) 1.28 0.15 6. 43 2. 60 1. 42 0.10 4,97 2.22
Tl (As) 1. 28 0.10 7.02 2.77 1. 42 0. 00 5.17 2.26
K (He) 2.29 7.79 6.02 4.51 2.14 12.16 4.63 4.89
B (Cd) 2.29 0. 04 1.22 1.52 2.14 0. 06 5.09 2. 61
AN (Cro) 2.29 0.22 6. 30 3.08 2. 14 0.22 4, 86 2.57
#(Pb) 2.29 0.27 6. 02 3.00 2.14 0. 06 5. 09 2.61
W 4.94 0.09 1.22 2. 86 4.36 0.12 5.01 3.71
EEY 410 5.09 0.09 1.22 2.93 1.28 0.12 5.01 3. 67
FERIES 5. 09 0. 06 7.87 4,92 4.28 0. 07 5.07 3.68
85 T2 i MR 1.28 0. 45 1. 22 1. 10 1. 42 0. 61 4.16 2.08
WAL 4,94 0. 09 7.49 4.74 4.36 0.12 5. 00 3.70
FR IR 1.28 0.03 8. 26 3.13 1.42 0.01 5.16 2. 26
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Fig. 3  WPASEQI values and the number of exceed standard of
monitoring section in the Ulungur Lake
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Tab. 3 Exceeding standard indicators and water quality

classification of sampling sites in the Ulungur Lake
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Fig. 4 Spatial distribution of WPASEQI values and I, values of key pollution indices in the Ulungur Lake
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