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Abstract: As an important urban and rural development model in the three gorges reservoir area, watershed field town development

model along the river has been widely popularized, and brought a series of the complex influences of the point-like aggregation pat-
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tern for human activities on the river water environment. In this study, the Heishuitan River and its main tributaries, which are fea-
tured with obviously field town development in the basin, were selected to carry out an investigation regarding carbon, nitrogen and
phosphorus concentrations in surface water from September, 2014 to June, 2015, for discussing the influence of field towns distri-
bution on the temporal and spatial patterns of water biogenic element in the basin. Results showed that, the concentrations of TOC
and DOC in the water of main stream and tributaries were 4.5-39.2 and 3.2-31.4 mg/L, and TN, NO3-N and NH}-N were 1.12—
6.96, 0.87-5.00 and 0.073-0.881 mg/L, while the ranges of TP, DTP and PO} -P concentrations are of 0.078-0.454, 0.049—
0.310 and 0.025-0.222 mg/L. All of the biogenic elements in the water presents a significantly spatiotemporal variability. The con-
centrations of carbon, nitrogen and phosphorus increased in certain extent when the water flowed through different towns, with the
increasing range of the TOC, TN and TP of 4.7% —61.3% , 26.7% —144.7% and 12.8% —50.7% , respectively. Meanwhile, the
water flowed through non-town reaches, the carbon concentrations of the main stream had no significant changes, and nitrogen and
phosphorus concentrations were significantly reduced, indicating that the spatial variation characteristics of water biogenic elements
(C, N and P) were co-regulated by the distribution pattern of the watershed towns and its self-purification capacity, and resulting
that the carbon concentrations in the main stream increased “stepwise” from the upstream to the downstream. While the nitrogen
and phosphorus content showed a “fluctuation” growth trend; correlation analysis shows that the concentrations of carbon, nitrogen
and phosphorus were significantly related with each other, suggested that the nutrient contents had a synchronous change trend un-
der the development mode of the towns. This study highlights that the bead-like field towns development pattern in mountain river
basin would lead an obvious synchronous accumulation of pollutants from the upstream to the downstream, and then beyond the self-
purification capacity of river water. In addition, the seasonal variation of carbon, nitrogen and phosphorus concentrations in rivers
were mainly affected by runoff dilution, and resulting a pattern of lower concentrations in summer and autumn, and higher in
spring. The eutrophication comprehensive index indicates that the monitoring sections of the Heishuitan River were above eutrophi-
cation status, and the surface water body has serious nitrogen pollution and light phosphorus pollution. Roughly estimation of the
annual input flux of TOC, TN and TP from Heishuitan River to Three Gorges Reservoir amounts to 4057, 1001 and 47 t, which po-
ses a serious threat to the water environment security. The bead-like field town development along the river, forming a specific pol-
lution pattern with “ point-surface” dual attributes and threatening the water environment safety of the Three Gorges Reservoir,
should be concerned in the future.
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Fig.1 Sampling sites distribution in Heishuitan River, a branch of Jialingjiang River
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Tab.1 Spatial and temporal distribution of basic physical and chemical indexes of surface water in Heishuitan River
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KR/ C 2 21.7 22.1 22.3 26.4 25.2 25.6 26.6 26.3 26.3 24.3 25.4

&7 136 143 146 151 154 152 153 146 152 142 146

#% 136 133 156 178 178 198 190 157 173 168  17.1

BZ& 192 189 202 222 233 227 229 223 231 196 212

pH ’kZE 84 82 8.1 8.1 8.0 8.1 83 78 15 84 8.1
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R TAEZ(3.18+1.71 1 2.84=1.02 mg/L) ([ 2b).
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Fig.2 Spatial and temporal distribution of carbon, nitrogen and phosphorus in surface water of Heishuitan River

(‘solid line is the median value in the box chart, and the dotted line is the mean value)
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Fig.3 Increase percentage of carbon, nitrogen and phosphorus concentrations before
and after the field town of Heishuitan River
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99.8 ¢/s(3146 t/a) F128.9 ¢/s(911 tVa) , 5 TOC Jak i 77.5% F1 22.5% ;NO;-N 5 NH:-N & A4
B 14.3 ¢/s(450 Va) F1 2.7 ¢/s(83 VVa) , i TN py 9 45.0% 1 8.4% , % W e HL & H L NOS-N
5 DTP POY -P iy AGEEM 3124 0.96 ¢/s(30 t/a) fil 0.54 ¢/s(17 t/a).
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Fig.4 Regression relationship between the increment of carbon, nitrogen and phosphorus concentrations

in Heishuitan River and population quantity
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2 TROKMET AR AR ik B S HA 20 (8] Y Pearson AH G
Tab.2 Pearson correlation coefficients among carbon, nitrogen, phosphorus concentrations

and other parameters of the water in Heishuitan River

DOC POC TN NO;-N NH;-N TP  DTP PO -P ki pH HWSXRIH4ZEe DO

TOC 0.995** 0.905 ™ 0.655** 0.607 ** 0.770** 0.781 ** 0.656 ** 0.626 ** 0.161  0.057 -0.018 0.296 -0.031
DOC 1.000  0.858 ™ 0.629 ™ 0.592* 0.736 ™ 0.756 ™ 0.629 ** 0.598 * 0.160 0.059 -0.035 0.264 -0.014

POC 1.000  0.692** 0.602"* 0.826 ** 0.794** 0.689** 0.668 ** 0.150 0.044  0.054 0.398**—-0.094
TN 1.000  0.707 ** 0.691 ** 0.589 ** 0.525** 0.477** -0.184 0.061  0.300* 0.254 -0.189
NO3-N 1.000  0.678 ™ 0.647 ** 0.593** 0.582** —0.147 0.152  0.150 -0.066 -0.175
NH;-N 1.000  0.820* 0.719* 0.680** -0.055 0.153  0.366* 0.321* 0.069
TP 1.000  0.943* 0.897* -0.122 0.212  0.218 0.191 0.114
DTP 1.000  0.958* -0.193 0.303* 0.215 0.104  0.171
PO} -P 1.000 -0.194 0.288 0.210 0.019 0.162
KR 1.000 -0.352* —0.184 0.286 -0.456""
pH 1.000  0.285 0.062  0.480*
CER S 1.000 0.287  0.029
M4 1.000 -0.027

# FN EMIKF P<0.05, w R BEMKF P<0.01.
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