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Effects of Land Use and Landscape Pattern on Nitrogen and Phosphorus Exports

in Lanlingxi Watershed of the Three Gorges Reservoir Area, China

HAN Li-yang' , HUANG Zhi-lin', XIAO Wen-fa', TIAN Yao-wu'*, ZENG Li-xiong', WU Dong'

(1. Key Laboratory of Forest Ecology and Environment, State Forestry Administration, Research Institute of Forest Ecology,
Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China; 2. College of Forestry, Henan University of
Science and Technology, Luoyang 471003, China)

Abstract: The temporal and spatial characteristics of N, P exports and effects of land use and landscape pattern on N, P exports were
analyzed in the Lanlingxi Watershed of the Three Gorges Reservoir Area. The results showed that the TN, TP and NO; -N were mainly
generated by non-wood forest, the N, P exports in flood period ( June to September) were significantly higher than the non-flood period
(January to May). The NH," -N export was derived from the residential area in the non-flood period, while from non-wood forest in the
flood period. In addition, the performance of samples N, P exports with forest distributed were lower in both two periods. Also, the
proportion of forest significantly negatively correlated with NO; -N, TP in the non-flood period and TN, TP in the flood period. The
residential area proportion notably positively correlated with NO; -N, TN in non-flood period and NO; -N, TN, TP in the flood period.
The non-wood forest proportion also significantly positively correlated with NH, -N, TN in the flood period. Moreover, PD closely
positively correlated with N exports in non-flood period, with NO; -N, NH, -N in flood period. The CONT index strongly negatively
correlated with N exports in flood period and TP in non-flood period. However, the proportions of farmland, unused land and the
indices of ED were relatively weakened with N, P exports in both periods, while SHMN and water proportion did not show any positive
or negative correlation. Moreover, the regression fitting degree of NH," -N was superior to NO; -N, TN and TP with the adjust R* of
0. 885 and 0. 969 in two periods, while the regression relation was better than that of non-flood period. The result of redundancy
analysis further demonstrated that the landscape fragmentation caused by patches types of different land uses could better explain
impacts on the exports of nitrogen and phosphorus. The two canonical axes accumulated explained the 90% proportion of the variables
and the highest contribution was PD, which was an important indicator for watershed water quality assessment and prediction.

Key words:land use; landscape pattern; N, P exports; temporal and spatial characteristics; non-point source pollution
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Fig. 1 Location of study area, sample distribution and classification of land uses in the Lanlingxi Watershed
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Table 1  Description of landscape pattern metrics
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Table 2 Area proportion of land use types and landscape pattern metrics
T R R T R ey e T TS S ED CONT
AKX /hm? /% /% /% /% /% /% /N+hm~2  /m-hm > SHMN /% SHDI
S1 65.12  97.05  0.00 0. 00 0.05 2.50 0. 40 0.35 2.51 1.81 93.94 0.15
S2 13.11  76.63  2.07 9.86 2.26 8.25 0.93 1. 10 3.73 2.47 74.54  0.90
S3 11.24  43.50 6.89 19.66 4.74 24.75 0. 46 3.10 4.62 1.98 58.40 1.51
4 17.79  69.04  0.85 20.91 6.49 1.77 0.94 4.91 6.35 2.35 73.21 0.94
S5 6.66 48.96  3.92  17.90 20.78 4.64 3.80 2.29 2.79 2.34 52.62 1.49
S6 10.87 61.23  0.00 26.24 7.02 3.59 1.92 3.18 3.18 2.42 66. 74 1. 10
S7 7.18 1.31 0.00 87.16 4.83 5.93 0.77 4.40 3.36 1. 60 80.42  0.53
S8 131.16 82.86  0.76 9.52 2.11 4.04 0.71 2.54 3.98 1.78 78.77  0.76
S9 144.18  76.85 1.16  13.87 2.85 4.54 0.73 2.88 4.14 1.76 73.56  0.95
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Fig. 2 Spatial distribution of N, P exports in different periods
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Table 3 Relationship of regression between land use pattern and N, P exports in different periods

e Ak B R A RAIAHM KR PD ED  SHMN CONT  SHDI R? P1E
NO; -N - + + + 0.811 0. 001
NH; -N + 0.885  <0.001
TN + 0.739 0. 002
TP - + - 0. 670 0. 008
biRS: i VS S 25 A 6 s 29 36 7 7 1 5 &1 PD ED SHMN CONT  SHDI R? P i
NO; -N + + - 0.813 0. 001
NH; -N + - 0.969  <0.001
TN - + + - 0.824  <0.001
TP - + + 0.771 0. 001
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