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Impact on Nitrogen and Phosphorous Export of Wetlands in Tianmu Lake

Watershed

LI Zhao-fu' , LIU Hong-yu®, LI Heng-peng’

(1. College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2. College of
Geography, Nanjing Normal University, Nanjing 210046, China; 3. State Key Laboratory of Lake Science and Environment, Nanjing
Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract; Focused on understanding the function of wetland in improving water quality, Pinggiao watershed and Zhongtian watershed in
Tianmu Lake drinking water sources area were selected as the research region. We integrated remote sensing, GIS techniques with field
investigation and chemical analysis to analyze the relationship between wetland and water quality in watershed scale. Results show:
(D There are many wetland patches in Pinggiao and Zhongtian watershed , wetlands patch densities were respectively 7. 5 km =2 and 7. 1
km 2. Wetlands widely distributed in the Pinggiao watershed with mostly located away from the river of 500 m, whereas wetlands
relatively concentrated in the lower reach within 500 meters of riverside in Zhongtian watershed. @ Nitrogen and phosphorus nutrient
retention of wetland in watershed scale was significant. The annual mean TN and DTN concentration had a strong relationship with
percent area of wetlands in Zhongtian watershed while the weakest relationship was found with TP and DTP concentrations, especially,
the mean TN and DTN concentrations in spring and winter had the significantly negative relationship with wetland areas of watershed.
The negative relationship was existed for nitrogen in autumn of Pingqiao watershed, which suggested that watersheds varying in area of
wetlands have the different nutrient reducing efficiency in seasonal periods. 3) A certain number and area of wetland will improve river
water quality in watershed scale, which can instruct water environment treatment. However, considering the complexity of nutrient
transport processes in watershed, wetland-related factors such as area, location, density, ecosystem structure and watershed-related
factors such as temporal interval, spatial scales, slope and land use will impact on the transport processes, and related theoretical and
practical problems need further research.

Key words : watershed ; wetland; nutrient; water quality; Tiammu Lake; drinking water sources area
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Filh TR Slope Area WPN WA WAP WPD B100 B250 B500 B1000 B1500
/(°) /km? /A /km? /% /A kmTE /% /% /% /% /%

PQ1 10.7 46. 98 351 0. 86 1.83 7.5 22.03 32.11 60. 79 86.32 97. 67

PQ2 13.6 16. 63 85 0.18 1. 11 5.1 35.15 40. 86 71.27 81.71 95.35

AR PQ3 13.6 13.28 63 0.15 1. 15 4.7 39.77 46.63 80. 41 88. 68 97.02
PQ4 8.1 6. 36 40 0.12 1.90 6.3 5.97 11.48 21.40 96. 64 100. 00

PQ5 11.3 9.40 84 0.14 1.49 8.9 5.19 13. 10 35.67 69. 86 91. 80

PQ6 11.5 7.30 58 0.09 1.28 7.9 5.23 10.22 27. 04 61.11 87.70

ZT1 14.2 48.43 344 1.19 2.45 7.1 54.34 62. 86 71.67 88.46 95.71

712 14.8 42.59 286 0.82 1.94 6.7 51.71 58.24 67.59 86.92 94. 85

RHEMGE 213 17.3 21.31 71 0.16 0.75 3.3 30. 74 38.99 62.55 80. 54 98. 10
7T4 19.3 14. 14 17 0.02 0.12 1.2 10.73 11.58 33.83 66. 82 82.10

ZT5 19.5 13.55 16 0.02 0.11 1.2 0.00 0.95 25.87 62. 83 79. 94
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Table 2 Annual mean water quality parameters in Pingqiao
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LI ik TN DTN TP DTP
PQ1 3.02 2.33 0. 120 0. 033
PQ2 3.01 2.89 0. 053 0.022
. PQ3 3.12 2.97 0.032 0.011
AR O
PQ4 3.06 2.97 0. 080 0. 042
PQ5 3.32 3.12 0. 083 0. 040
PQ6 3.08 2.86 0. 093 0. 053
VAN 1.49 1.26 0. 068 0.034
VAV 1.57 1. 50 0. 064 0.023
R 213 2.19 2.16 0. 053 0.031
714 2.64 2. 60 0. 084 0. 053
715 2.45 2.44 0. 046 0.029
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Fig. 2 Relationships between percent of wetland area and nutrient concentrations in the Zhongtian river sub-watersheds
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Fig. 3 Relationships between percent of wetland area and nutrient concentrations in the Pinggiao watershed
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Table 3 Correlation between wetland area percentage and water quality parameters of different seasons

e AT Hh TR

# = Bk % # = Bk %
TN 0. 565 0.368 -0.824* 0. 444 -0.983%* -0.829 -0.673 -0.981**
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Table 4  Correlation between water quality parameters and watershed wetland feature index

bR 28 Slope Area WAP WPD B100 B250 B500 B1000 B1500
TN -0.002 -0.387 -0.048 0.558 -0. 398 -0.370 -0.270 -0. 406 -0.378
N DTN 0. 109 -0. ** -0.400 -0. 068 -0.179 -0.248 -0.254 -0.183 -0.247
TR 0227
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