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Spatlotemporal Variations in Nutrlent Loads in Rrve:,r -lake ‘System of Changdang

Lake Catchment in 2016-2017 v |
LI X\m-yan , LI Heng peng , JIANG San—yuan1 ' M_lA-"Peli2 , LAI Xi-jun', DENG Jian-¢ai' , CHEN Dong-qiang',

GENG Jian- -wéi F 4 =

(1. Key [abordtory of Watershed Geographic Sciences, Ndn]lng Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing
210008 Chlna; 2. Schools of Resources and Environmental Engineering, Henan Institute of Engineering, Zhengzhou 451191, China)

Abstract: Eutrophication of shallow lakes in the middle and lower reaches of the Yangtze River has become an increasingly serious
problem. In this study, we investigated the temporal and spatial variations in nutrient loads (nitrogen, N and phosphorus, P) in the
Changdang Lake Catchment located to the northwest of Lake Taihu through field sampling and laboratory analysis in 2016-2017. The
results show the severity of the N and P pollution in the Changdang Lake catchment. The mean river water concentrations of TN,
NO; -N, NH, -N, TP, Chla, and permanganate index are (3.70 +0.76) mg-L™', (1.81 +0.42) mg-L™", (1.03 =0.61)
mg-L™", (0.38+0.31) mg-L™", (25.74 +37.00) pg-L™", and (6.35 +0.81) mg-L™", respectively. N pollution in the river is
more severe in winter and spring than in summer and autumn whereas P pollution in the river is worse in autumn and winter than in
spring and summer. Spatially, the magnitude of river N and P pollution follows the order of northern > northwestern > southern > eastern
part of the study area. The rivers are in a state of moderate to severe eutrophication. The mean lake water concentrations of TN,
NO; -N, NH, -N, TP, Chla, and permanganate index are (2.25 =0.94) mg-L™", (0.98 £0.47) mg-L™", (0.19 = 0. 14)
mg-L™", (0.11 £0.03) mg-L™", (18.71 +8.76) pmg-L™", and (4.59 +1.09) mg-L™", respectively. The water quality in
Changdang Lake is categorized as worse than class Il for TN and TP concentrations, which show decreasing trends from the west to the
east to the south of the lake. The lake is in a status of slight to moderate eutrophication. The lake water quality is affected by the
combination of sewage discharge and non-point source pollutant losses. The inflow rivers including the Danjinlicao River, Tongji River,
and Xuebu River are the dominant pollution sources for Changdang Lake. The Danjinlicao River transports 10-12 times the total N and
P loads transported by Tongji and Xuebu rivers. Changes in land use and atmospheric deposition are the driving factors of the
deterioration of water quality and eutrophication in the catchment.

Key words: Changdang Lake catchment; river-lake system; temporal-spatial variations in nutrient loads; land use changes;

eutrophication
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Fig. 1 Location of CDL catchment in the Lake Tai basin,

river-lake system, and spatial sampling sites
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Fig. 2 Variations in river nuirient concentrations in CDL catchment from 2016 to 2017
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Fig. 3  Spatial distribution of river nutrient loads in CDL catchment in 2017
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Fig. 4 Temporal variations in water quality parameters in CDL from 2016 to 2017
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Fig. 6 Spatial distribution of total nitrogen, total phosphorus, and ammonia nitrogen concentrations in CDL in 2017
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Table 2 Correlation matrix of river and lake water quality parameters in CDL Catchment during 2016-2017
S ARS8
HXEH TN NO; -N NH, -N TP PO~ -P Chla TLI
TN ~0.043 0.364 -0.076 -0.081 ~0.543 0.370 -0.201
NO; -N 0. 406 0.552 -0.011 -0.456 -0.563 0. 487 0.076
NH, -N -0.220 0.228 0.072 0. 026 -0.338 0. 157 -0.355
o TP 0.663" 0.138 0.558 -0.208 0.018 -0.511 0.236
b PO}~ -P 0.072 -0.289 0.356 -0.209 ~0.199 -0.197 -0.018
;7% AR IR ER R B -0.734" -0. 131 -0.324 0.271 -0. 114 0. 365 -0.360
= DO ~0.061 0. 189 ~0.443 0. 147 -0.221 -0.296 ~0.243
A pH ~0.332 ~0.482 ~0.265 0. 683 * 0.386 ~0.412 ~0.190
Chla - 0. 467 ~0.443 -0.182 -0.249 ~0.442 -0. 149 -0.381
KR -0.418 ~0.585 -0.175 -0.131 -0.014 0.023 0. 023
iR 0.436 ~0.217 0.319 0.294 0.688 —0.226 0.688"
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Fig. 7 Changes in different land use areas in CDL
Catchment from 2000 to 2015
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Table 3 Relationship between river nutrient concentrations and land use area

IS s T AR A AR A AR IKARTIFR
TN 0. 649 ** 0.681 ™ 0. 169 0. 155
NO; -N 0.788 * 0.542 0.152 0. 128
NH, -N 0. 534 0.717* 0. 121 0. 308
TP 0. 368 0.611" 0.523 -0.04
PO; "~ -P 0.261 0.328 -0.261 0.33
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