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Abstract: To explore the relationship between landscape patterns and water quality at different spatial and temporal scales, we
choose the Yellow River Basin as the research object. Based on the data of river water quality and land use in 2018, the three spa-
tial scales (1000 m reach buffer, 500 m riparian corridor buffer, and catchment) of the landscape pattern were extract, combined
with four seasons of water quality, using redundancy analysis to quantitatively explore the impact of landscape pattern on water
quality at multiple spatial and temporal scales, to obtain the most effective scales for water quality management. The results showed
that; (1) Under the three spatial scales, the proportion of farmland and grassland was the largest. The value of patch density
(PD) was larger in reach scale, while the Shannon diversity index (SHDI) varied little at the three scales, and the spatial distri-
bution was relatively balanced. (2) There were significant differences in seasons and spatial scales of water quality indicators, and
water quality in the summer was better than that in the winter. (3) The landscape pattern had the most significant impact on water
quality in the summer and the reach scale. (4) Different landscapes had different impact on water quality. That is, farmland, for-
est, unused land and PD were the most significant influence on water quality. Except for the increase in farmland and PD value,
which will lead to a decline in water quality, other land use indices can improve water quality at most temporal and spatial scales.
The relationship between landscape pattern and water quality was quantitatively studied based on different scales, which provides

references for optimizing landscape pattern and rational planning of land use, to protect water quality safety in the river basin.
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Fig.1 Spatial distribution of water quality monitoring stations in the Yellow River Basin
and the three spatial scales (catchment, riparian corridor and reach)
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Fig.2 Statistics of landscape proportions in different spatial scales in the Yellow River Basin
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Tab.1 Landscape metrics in different spatial scales in the Yellow River Basin

LN FEL Wi w2 W3 W4 W5 W6 W7 W8 W9 IfH

1000 m A BEZE WX PD/(A~/hm?) 191 318 318 096 4.4 255 127 3.8 159 251°
SHDI 114 133 087 056 077 115 084 061 088 091

500 m A gEWIX PD/(4/hm?)  2.85  1.24 093 1.92 327 2.3 1.63 257 090 1.94"
SHDI 1.42 120 090 123 114 126 1.05 129 0.83 .15

T PD/(A/hm*) 0.66 026 0.14 0.64 112 048 057 060 056 0.56°

SHDI 090 1.03 0.83 1.04 1.12 123 09 113 086 1.01°

* 421 PD Fil SHDI Jy Stk SR 50, Hor, PD S BEME L , SHDI g AR S REVESR 805 2) PD Rl SHDI (95T THE g 46 3 153
B AR IR0/ 5 B R SIS S5 25 ] 22 53 1.3 (P < 0.05).
2.2 KRB R LA AE

WK T2 MO0 25 22 52 M2 IR AN TR 3 B, BT sl R I 2 M0 i s JURE b 3 2 0 i W ko 22 57
PE. N AART  BR T CODy,,  HARIK BRI 2 B I B 19 4528 (P < 0.05) (] 3). A2
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Fig.3 Descriptive statistics of water quality parameters in the Yellow River Basin in different seasons
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Tab.2 The redundancy analysis (RDA) results for the percentage of the overall nutrient change explained

by the land use variables in the Yellow River Basin

it BEAE/ %
N [ RE Pseudo-F P1{H fif AR A (TR /% )
S1Eh 2%k prAfh
Fe= 1000 m A7 B 22 ph [X. 79.21 13.07  94.63 4.9 0.004  Farmland(45.1) SHDI(23.0)
500 m JA] AR i X 64.08 13.37  79.65 3.0 0.094  Forest(32.9) Farmland(10.1)
F 63.01 11.60  76.77 0.9 0.372 Farmland(11.4) ,Grass(9.8)
CES 1000 m ] BEZE ot [X. 88.67 4.78 95.96 2.5 0.130  Farmland(34.2) .SHDI(24.1)
500 m VAl R AR X 83.74 4.03 90.13 2.4 0.086 Forest(32.1) \Water(23.1)
Fidk 85.32 4.88 91.72 0.8 0.474 Unused(10.9) ,Grass(9.3)
®ZE 1000 m Ji] B 28 npr X 78.67 9.30 90.51 2.1 0.126  Farmland(30.6) .SHDI(25.4)
500 m {i] A% X 61.39 12.44  76.09 2.3 0.116  Forest(27.4) Farmland(19.4)
T 73.48 12.52  86.61 0.8 0.446  Farmland(11.5) Water(10.6)
L& 1000 m i B 2 np X 88.72 3.78 93.27 3.5 0.054  Farmland(39.1) .SHDI(25.0)
500 m JA] R GE i X 82.39 3.87 89.00 4.5 0.038 Forest(44.1) .PD(10.9)
Fidk 78.51 3.88 84.58 0.7 0.434 Unused( 10.0) .SHDI(9.5)
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Fig.4 Ordination diagrams originated of redundancy analysis ( RDA) results in the Yellow River Basin
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