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Spatial Differences in Water Quallty and Spatlal Autocorrelatlon Analy51s of

Eutmphlcatlon in Songhua Lake/ " # 2

e ¥ -
DING Yang,’ ZHAO Jin-yong " ZHANG ngf:fFU Yl -cheng, PENG Wen -qi), CHE{N Qu chang, LI Yan-yan ~
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Abstyact ITo 1dent1fy the spatial differences in 'thé water quality and eutrophication charactenstlcs of Songhua Lake, the largest
artificlal Tk in rprthedst China, analysis of variance( ANOVA_) “and factor analysis were used to analyze the water quality sampling
and testing; Fesults in 2017 in three regions, namely the “main reservoir area of the Fengman Reservoir (MRAFR) , the experimental
area of the Songhua River Three Lakes Protection Zone (EASRTLPZ) , and the Jiaohe River backwater area (JRBA). The nutrient
status of the lake was evaluated by the trophic state index method, and the spatial correlation and aggregation status of the
eutrophication level in Songhua Lake were studied using spatial autocorrelation analysis. The main results were as follows: (D the
ANOVA showed that, except for dissolved oxygen and chlorophyll-a ( Chl-a) , there were significant differences (P <0.05) in the total
nitrogen (TN) , total phosphorus (TP), water temperature ( WT), and pH in the three areas of Songhua Lake, with the clearest
difference between TN and TP. @ The factor analysis showed that the changes in the climatic condition factor (WT) , nutrient salt
factors (TN and TP) , and algal biomass factor ( Chl-a) dominated the water quality in the lake. @ The results of the trophic state
index showed that the nutrient status of Songhua Lake as a whole is mildly eutrophic, and the eutrophication levels of the three regions
from strong to weak are JRBA > MRAFR > EASRTLPZ. @ The global spatial autocorrelation showed that the eutrophication level of the
lake as a whole has significant positive spatial autocorrelation owing to the influence of regional eutrophication levels. The spatial
heterogeneity of the eutrophication level of Songhua Lake is low. &) The results of the local spatial autocorrelation showed that the
central and northern areas of JRBA are the hot spots ( high/high concentration) of eutrophication in the lake (P <0.01), and the
central part of EASRTLPZ is the cold spot (low/low concentration) of eutrophication in the lake (P <0.05). Therefore, when
conducting water environmental management of Songhua Lake, the key areas for eutrophication control should be the JRBA and
MRAFR.

Key words: water quality; eutrophication level; spatial characteristics; spatial autocorrelation; Songhua Lake
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Fig. 2 Spatial variations in the water environmental factors
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Table 2 Factor analysis results of Songhua Lake

WA bR HF 1 AT 2 A3
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TN -0.33 0.94* 0.17
TP -0.14 0.93* 0.29
WT 0.83* -0.05 0. 40
pH 0.92* -0.19 0.09
DO -0.68 0.51* 0.37
EX((EN 2.42 1.73 0. 87
i 22K/ % 40. 42 28.78 14.50
BT TR/ % 40.42 69. 19 83. 69
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