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Analysis of Environmental Factors Influencing Non—point Source Pollutants
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Abstract Based on the observed data in monitored drainage areas and GIS spatial analysis tools, watershed basic database of Shitoukoumen
Reservoir Basin was built. Multivariate analysis and partial redundancy analysis pRDA were employed to analyze the contribution of the dif—
ferent influencing factors, including natural environment factors, anthropogenic disturbance factors and watershed scale factors, and their in—
teraction between them to water quality during dry season and rainy season. In addition, pRDA was also used to investigate the effect of the
different influencing factors on the main types and forms of the non—point source NPS pollutant export. The results showed that different in—
fluencing factors led to great changes in water quality at spatial and seasonal scales. All selected influencing factors explained 64.5% and
68.2% of the spatial variation of water quality over dry season and rainy season, respectively, which shows clear seasonal difference. Natural
environment factors played the key role on the spatial variation of water quality associated with the NPS pollution, which explained 43.7%
and 59.5% of the spatial variation of water quality during dry and rainy season, respectively. And anthropogenic disturbance factors were the
second important factors, which possess above 20% of the spatial variation during both dry and rainy season. The interaction between natural
environment factors and anthropogenic disturbance factors resulted in more NPS pollutant export during dry season than that during rainy
season, which the former possesses above 20% of the spatial variation of water quality and the latter does less 5%. During dry season, residen—
tial land used of anthropogenic disturbance factors dominates some NPS export, including the ammonia nitrogen, particle organic nitrogen and
organic matter, and meanwhile discharge area of scale factors controlled dissolved phosphor and organic matter export. During rainy season,
interaction of different influencing factors controlled the types and forms of NPS pollutant export.
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Figure 1 Sub—catchments of Shitoukoumen

Reservoir upper—river basin
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2 mg- L™
Table 2 Spatial water quality characteristics during different seasons in sub—catchments mg* L™

Average[CV % | Min Max Average[CV % | Min Max P-value
TN 2.163 [85] 0.530 7.810 3.058 [47] 1.108 7.188 0.039
NHi-N 0.330 [190] 0.030 2.980 0.185 [130] 0.010 1.170 0.264
NO;-N 0.818 [85] 0.010 2.220 1.918 [72] 0.017 8.200 0.001
DN 1.511 [72] 0.222 3.920 2.195 [56] 0.820 5.225 0.029
PON 0.710 [133] 0.010 4070 0.864 [65] 0.110 2,072 0.366
TP 0.127 [96] 0.027 0.459 0.209 [78] 0.041 0.659 0.029
bp 0.069 [112] 0.017 0.257 0.048 [91] 0.007 0.195 0.201
PAP 0.057 [113] 0.001 0.206 0.161 [90] 0.019 0.626 0.001

SS 70 [103] 12 301 181 [72] 56 534 <0.000 1
CODy, 22.99 [106] 1.02 102.03 34.10 [52] 12.55 69.03 0.059

3

Table 3 Linear redundancy analysis RDA of the environmental variables affecting spatial variation of water quality

between dry and wet seasons

/%Cumulative percentage of canonical variance accounted for by axes 1-4

Data set P Sum of all canonical eigenvalues
0.022° 0.645 49.6 77.2 88.3 93.3
0.012° 0.682 46.7 73.4 85.7 91.9
7 3 2 o The full set of 7 environmental 3 anthropogenetic distur—
bance and 2 catchment scale explanatory variables was used p 499 Based on 499 permutations tests of

significance of all canonical axes gave identical results.
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Table 4 Spatial variation of non—point source pollutant output explained by environmental factor patterns during different period

by linear redundancy analysis RDA

Environmental factor pattern Dry season Wet season
v TVE|% TV TVEI%
Natural environmental V, 0.282 43.72 0.406 59.53
Anthropogenetic disturbance V,, 0.144 22.33 0.145 21.26
Scale V,, 0.055 8.53 0.066 9.68
- Natural environmental-disturbance V., 0.135 20.93 0.030 4.40
- Natural environmental- scale V., 0.014 2.17 0.020 293
- Scale—disturbance V, 0.004 0.62 0.010 1.47
- - Natural environmental- disturbance—scale V., 0.011 1.71 0.005 0.73

TV Total variance TVE Total variance explained,
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