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Abstract: Mountainous urban rivers are highly susceptible to water pollution due to the combined effects of complex terrain and intensive
human activities. Understanding the spatiotemporal variations in water quality and identifying potential pollution sources are critical for
effective watershed management. In this study, Yanjin Stream, a first-order tributary of the Chishui River, was selected to examine the

spatial and seasonal patterns of water quality and to evaluate the exceedance of pollutant loads relative to the water environmental capacity.
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The Positive Matrix Factorization (PMF) model was employed to identify pollution source types and their contributions under different
hydrological conditions. The study also explored how hydrological changes and land use patterns shape the observed pollution regimes.
The results indicated that: (1) Except for total nitrogen (TN), which increased with rising discharge, other water quality variables showed
no clear differences across flow intervals. Pollutant fluxes generally increased with discharge, and reduction requirements varied by flow
condition. Dissolved organic carbon (DOC) needed a reduction of 23.76%-30.93% (25.00-427.93 kg/d) across all flow intervals, while
permanganate index (CODwn) required an 11.93% (40.93 kg/d) reduction during low-to-medium flow periods. In contrast, NH;-N and
TP did not require reduction. TN reduction targets in the stream were relatively low compared with regional background levels, ranging
from 14.32% to 98.21% (80.50~416.14 kg/d). (2) Water quality exhibited marked spatial heterogeneity, with a general deterioration from
upstream to downstream. The middle reach showed the highest reduction in demand, where DOC and CODw, needed substantial
reductions of 92.80% (241.67 kg/d) and 84.79% (92.81 kg/d), respectively, and NH;-N and TP required reductions of 86.16% (51.30
kg/d) and 55.58% (10.27 kg/d). TN reduction in this reach was also low relative to regional background values, at 29.77%-41.38%
(142.56~686.25 kg/d). The proportion of built-up land was significantly associated with increases in TN, NH4+-N, and TP, whereas land
use showed weak overall effects on DOC and CODwp. (3) PMF source apportionment revealed that domestic sewage and industrial
wastewater together contributed over 60% of pollutants in the non-flood season. Domestic sewage was the dominant source of NH;-N
(68.97%) and TP (91.66%), while industrial wastewater was the main contributor to CODwn (60.11%) and electrical conductivity (62.80%).
In the flood season, point source contributions declined, and non-point source pollution became more pronounced, leading to a more
complex source structure. Surface runoff accounted for 15.37% of total pollutants, mainly affecting DOC (43.44%) and TN (28.06%).
Industrial and livestock wastewater contributed 26.84% of total pollutants, primarily influencing TP (32.44%) and CODwj, (63.34%). This
study confirms that the water pollution patterns in Yanjin Stream are jointly driven by hydrological variability and spatial land use
distribution. These findings provide a scientific basis for environmental research and targeted management of mountainous urban rivers.
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Fig.4 Water quality concentrations, fluxes and environmental capacity of Yanjin Stream across different flow intervals: (a) CODpy
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Fig.5 Required reduction percentages of pollutant fluxes in different flow intervals
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Fig.6 Water quality concentrations, fluxes and environmental capacity in the upper reaches, middle reaches, lower reaches of Yanjin
Stream and in Wucha Stream: (a) CODyy, concentration; (b) DOC concentration; (¢) NH;-N concentration; (d) TN concentration; (e)
TP concentration; (f) CODy, flux; (g) DOC flux; (h) NH;-N flux; (i) TN flux; (j) TP flux. (The red dashed lines represent the
environmental capacity concentration thresholds of the respective water quality indicators at the corresponding sampling sites; different

letters indicate significant differences among different reaches, P<0.05)
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Fig.7 Required reduction percentage of pollutant fluxes in different reaches of Yanjin Stream
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Fig.9 Source apportionment of water pollution: (a) contribution of pollution sources to water quality indicators during the non-flood
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season; (b) percentage contribution of each pollution source to the overall water quality indices of the river during the non-flood season;
(c) contribution of pollution sources to water quality indicators during the flood season; (d) percentage contribution of each pollution

source to the overall water quality indices of the river during the flood season
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