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3 .
Abstract Suzhoti is a water-deficient city with’ water quahty igstes. Despite water conservation measures, emission reductions, source

# ] e

.#"

control , .and pollutioninterception, water quality remains poor. To understand the total mass and distribution characteristics of carbon,
nitrogen and phosphorus bearing pollutants and inform decisions regarding river dredging, sediment and water samples were collected
from 20 representative sections in the town’s rivers during the spring of 2019. The depths of the sediments were measured along with the
concentrations of carbon, nitrogen, and phosphorus bearing pollutants in the sediments and water, and the pollution degree was
evaluated. Variations in various parameters were predicted for change water, diversion water, rainfall, and dredging. The results show
that the sediment depths ranged between 22 and 1 025 mm (average =266 mm) , and the total mass of sediment was approximately 5. 2
%10’ t in the ancient town rivers of Suzhou. The average proportions and concentrations of TOC, TN, NH, -N, TP, and AP in the
sediments were 3. 4%, 2 074 mg-kg™', 140.2 mg-kg™', 1765 mg-kg™", and 57.2 mg-kg ™', respectively, indicating a moderate
level of pollution. The concentration of TP in the sediments at 90% of the sampling points exceeds the national standard. Huancheng
River was found to have the highest concentration of TP, suggesting that dredging shuld be targeted here first. In the water samples, the
average concentrations of TOC, BOD,, COD, TN, NH, -N, Kjeldahl nitrogen, TP, and PO} -P were 7.8, 0.6, 13.1, 2.5, 0. 643,
1.3, 0.18, and 0.09 mg-L™", respectively, indicating a severe level of pollution. Overall, water quality in these rivers falls below
Class V surface water, and the concentration of TN seriously exceeds the national standard. Based on the patterns of total carbon mass
and nitrogen and phosphorus bearing pollutants, the recommended order of dredging in Suzhou is the Huancheng River, the northern
rivers of the ancient town, Ganjiang River, and the southern rivers of the ancient town. Under the rainfall scenario, the initial
concentrations of pollutants in runoff were high, which leads to a decline in water quality. The total mass of TN in the water was
reduced by 0. 2 t under the change water and diversion water scenarios, and was further reduced by 4. 58 t and 2. 19 t, respectively,
after dredging. Phosphorus bearing pollutants in the sediment were mainly imported from other sources, meaning that the total mass of
TP in the water may increase following dredging activities.

Key words: ancient town rivers of Suzhou; sediments; water; carbon, nitrogen, and phosphorus bearing pollutants; distribution

characteristics
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Fig. 2 Depth, density, and moisture content of the sediments

in the ancient town rivers of Suzhou
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Table 2 Concentration of carbon, nitrogen, and phosphorus bearing pollutants in the sediments of the ancient town rivers of Suzhou
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Fig. 3 Concentration distribution of carbon, nitrogen, and phosphorus bearing pollutants

of the sediments and waters of the ancient town rivers of Suzhou
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Table 3  Concentrations of carbon, nitrogen, and phosphorus bearing pollutants in the waters of the ancient town rivers of Suzhou/mg-L ™!

24 TOC BOD; COoD TN AR HLICA TP [N
o 11.2 5.3 22 3.4 1.530 3.0 0.38 0.26
5/ IME 4.1 nd 9 1.6 0.204 0.8 0.10 0.03
SFHE 7.8 0.6 13 2.5 0. 643 1.3 0.18 0.09
LREDR 8.2 — 12 2.5 0.521 1.1 0.15 0. 06
FrifiE 22 2.0 1.5 3 0.5 0. 340 0.6 0.08 0.07
ZERFE % 26 257 26 21 53 47 46 79
JEIEFIRARH TOC TN FI TP BERZS B 300 i RS P i B de i, OO T kX

4 BN, RNy 30 X 3 P Y, B 3 Tl 70 R i L B
S SGHALY S8 Gik= SR 39X ISR T Y8 AK
RS YLy e -4 S for i A 1103 245 TR L %%4 B2
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Table 4 Average loads of carbon, nitrogen and phosphorus in the sediments and waters: of th? anment town rivers of Suzhou/tekm7
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Table 5  Correlation analysis for the concentrations of carbon, nitrogen, and phosphorus bearing pollutants
in the sediments and waters of the ancient town rivers of Suzhou
. e v JEe KA
28 W - — —— - py— s
TOC TN A TP AW TOC BOD; cOD TN A WUKRE TP B
W 1
TOC 0. 385 1
TN -0.165 0.692" 1
IR A 0.154  0.584" 0.557" 1
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A -0.249 0.315 0.595* 0.350 0.424 0.446* 0.668" 0.596" 0.073 0.790" 1
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1)+ FTRAEEFIE <0.05 I AR 3%
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Fig. 4 Distribution of total carbon, nitrogen, and phosphorus bearing pollutants of the sediments and waters of the ancient town rivers of Suzhou
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