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Abstract; With the development of watershed urbanization, the impact of landscape pattern on river basin water quality has
gradually increased. The types of pollution caused by urbanization are random, complex, and uncertain. Therefore, it is
important to understand how a landscape pattern affects water quality in an urbanized watershed. The Yuqiao Reservoir is an
important water source for the Luanhe-Tianjin Water Diversion Project. However, it is unclear how urbanization of the
Yugiao Reservoir watershed influences water quality. In this study, we investigated how the “source-sink” landscape pattern
of the urbanized watershed affected nitrogen and phosphorus spatial variations in local rivers. This can potentially provide

theoretical support for optimizing the landscape pattern in the Yuqiao Reservoir watershed. The main objective of this study
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was to identify the relationship between landscape pattern and water quality. The quantitative relationship between the
landscape index and water quality was analyzed using landscape indices ( including the location-weighted landscape contrast
index (LWLI) combined with 33 water quality data for 2013—2015). The results showed that the amount of “sink”
landscape, fell, but the amount of “source” landscape rose in the whole basin from upstream areas to downstream areas.
The proportion of the land used for residential construction reached 34.6% on average in the middle and lower sub-basin,
and the forest area accounted for 33.5% of the “sink” landscape. LWLI's Moran’s [ for the Yuqiao Reservoir watershed was
0.637 (P<0.01), and this tended to cluster at the spatial scale. LWLI and the spatial patterns for nitrogen and phosphorus
were significantly correlated. The coefficient of determination (R*) between the LWLI and total nitrogen (TN) was 0.811
during the normal-water period, and R” was 0.741 during the high-water period. The NH;-N, TN, NO;-N, TP, and LWLI
water quality parameters tested in the sub-basins were gathered together in the fourth quadrant. LWLI had a greater effection
nitrogen and phosphorus in the river than did other landscape pattern indices. It had widely distributed and apparently
aggregating characteristics in urban residential land. Urban residential land surrounding Zunhua City was an important
source of water pollution in the watershed. Identifying the quantitative relationships between landscape pattern and water
quality indices is of theoretical and practical significance when attempting to optimize the regional landscape pattern and

improve water quality.

Key Words: landscape pattern; location-weighted landscape contrast index; urbanized watershed; non-point

source pollution
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Fig.1 Geographical position and sampling points in the Yugiao Reservoir watershed
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Table 1 Descriptive statistics of water quality parameters

KR P FRifEZE PR S R BRI SRR R

B Bt . Standard Standardized Li River/ Lin Rive/ Sha River/
. Water quality Mean value/ .. o .
Period K deviation/ coefficients of Mean value/ Mean value/ Mean value/
index (mg/L) ..
(mg/L) variation/ % (mg/L) (mg/L) (mg/L)
Fok TN 8.60 4.74 57.80 9.38 5.54 11.89
High-water period NH;-N 0.45 0.36 79.70 0.53 0.28 0.84
NO3-N 6.84 2.49 36.40 6.38 6.03 8.33
TP 0.62 0.49 78.90 0.69 0.32 0.74
oK 3 TN 8.20 6.28 72.50 8.46 4.29 10.09
Normal-water period NH}-N 0.42 0.71 113.70 0.59 0.14 0.50
NO3-N 6.4 4.82 65.03 7.29 3.85 7.44
TP 0.26 0.16 76.40 0.29 0.12 0.21
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Fig.2 Composition of landscape types in different watersheds
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Fig.3 The LWLI of local spatial autocorrelation in the Yuqiao Reservoir watershed
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Table 2 Spearman correlation analysis between LWLI and water parameters

Ll K

BBt Period RO ™ NO;-N P NHJ-N
Landscape index

FIKH High-water period LWLI 0.811"" 0.782 " 0.727** 0.718*"

SE7K A Normal-water period LWLI 0.741 " 0.694 " 0.797 " 0.661 **

% % o8 P<0.01; LWLI; 5 WS i) £ 7 %) e 6 4k
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Fig.4 RDA ordination in different water periods
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#3 FUFHEEHSKRIERZ BEZES EE5H
Table 3 Regression analysis between indices of landscape pattern and water quality index

B KRR [l 537 75 e

Period Water quality index Regression analysis equation R? r
FoKk TN ¥=14.490LWLI-12.102 For% +0.685 0.549 0.000
High-water period TP ¥=1.170LWLI+1.024 Red% -0.113 0.708 0.003
NH;-N ¥y=0.727LWLI+1.376 Red% +0.389SHDI-0.267 0.647 0.001
NO3-N y=3.717LWLI+0.132 Ord%+0.025 0.316 0.005
K TN y=21.618LWLI-43.152 For% —1.388 0.765 0.000
Normal-water period TP y=0.466LWLI-1.649 For% -0.093 0.475 0.000
NH;-N ¥=1.226LWLI+0.012 Red% -0.767 0.702 0.000
NO3-N y=18.914LWLI+3.757 Ord% -0.680 0.632 0.001

For% : th E A5 forest percent ; Red% LA B b EE A9 residential percent ; Ord% ; Bl i H A7) Orchard percent ; SHDI ; FeZREMEFEEL shannon's

diversity index
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Trteenm , RO 7K B3I (1) 3 Sk 2L A 4 o 1) AR AR 5 SR A I () A AR vl T S R P bl B o 1 7
T, e RS X TG B AN K THE AT TE SO EE ] 1 KB Ak, 7 T it el b R D b X Y 3 Ak
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