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Pollution Reduction Benefit Analysis of Nitrogen and Phosphorus Management in Polders in

Upper Reaches of Taihu Lake

WANG Xiaojie', ZHANG Jing®*, GAO Junfeng®’, HONG Xin*, HUANG Jiacong?, LI Jun'

(1 Changzhou Substation of Jiangsu Province Hydrology and Water Resources Investigation Bureau, Changzhou, Jiangsu
213022, China; 2 Key Laboratory of Watershed Geographic Sciences, Nanjing Institute of Geography and Limnology, Chinese
Academy of Sciences, Nanjing 210008, China; 3 University of Chinese Academy of Sciences, Beijing 100049, China; 4 Changzhou
River and Lake Management Office, Changzhou, Jiangsu 213016, China)

Abstract: In this study, the polders in the upper reaches of Taihu Lake were taken as the study area, and the dynamic process of N
and P loss in polders were simulated using Nitrogen Dynamic model for lowland Polder systems (NDP) and Phosphorus Dynamic
model for lowland Polder systems (PDP). Based on the mechanism of N and P loss in polders, the management scenarios were
quantitatively simulated and the benefits of N and P pollution reduction were analyzed. The results showed that: 1)The annual
average loss intensities of N and P in the polders were 40 and 1.75 kg/(hm*-a), respectively, which were higher than the average
loss level of Taihu Lake Basin; 2)When the water quality in the external rivers of polders was controlled as Grade 1V, the loss
intensities of N and P were 37.54 and 1.58 kg/(hm>-a) respectively, the amount of N and P intercepted in the polder increased by
4.9% and 9.9% respectively, and the number of polders with strong loss level decreased by 26.2% and 63.8% respectively; 3)If
5% of paddy fields in polders were converted into water bodies, the loss intensities of N and P were 36.73 and 1.72 kg/(hm*a)
respectively, the amount of N and P intercepted in polders increased by 6.6% and 1.7% respectively, and the number of polders
with strong loss level decreased by 46.2% and 22.5% respectively; 4)The loss mechanisms of N and P in the polders were
obviously different. The water quality in the external rivers of polders had a strong influence on the loss of P in the polders, and
the water bodies and ponds in the polders had a greater advantage for N retention and purification.

Key words: Lowland polders; Upper reaches of Taihu Basin; Nitrogen and phosphorus loss; Control strategy
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Fig. 1 Location and land use types of topical polders in upper reaches of Taihu Lake
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Table 1 Required data for NDP and PDP models
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Fig. 2 Nitrogen and phosphorus dynamic models for lowland polders
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Table 2 Nitrogen and phosphorus loss grades
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wiskAEg [ s [T 1 RRRRY o+ T

(A)
100 A7 A%, A0,
TAP4IT T4 [$94[]
g
2 75k
i1
]
H
5 L
Q’P 50
=
=
=
& 25+ P28
E %
H8%
0 g
ANV K 5% K FES N kA
il it

(B)
100

’“ 21% 9

75rF

S0F

A%,

25+ 3%

TPANFI R EHITIX & Lk (%)

7J< 5% /kww
Bl it

6 FREIHIBIERET AR RBERKSFRITXEEN L

Fig. 6 Comparison of polder numbers with different nitrogen and phosphorus loss levels under different reduction measures
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