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Relationships between landscape pattern and ecosystem water purification service
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Abstract: Landscape patterns can affect pollutant discharge into rivers by influencing ecological processes, and further
affect water purification service of ecosystems in the watershed. It is of great significance for landscape planning, ecosystem
protection, and ecosystem services promotion to explore the relationships between landscape patterns and ecosystem water
purification service. The landscape pattern characteristics were analyzed and ecosystem water purification service was
assessed by using InVEST ( Integrated Valuation of Ecosystem Services and Tradeoffs) model in 45 sub-basins of the
Yangize River Basin. Then the relationships between landscape patterns and ecosystem water purification service were
identified. For the landscape composition, the proportions of farmland and urban areas were logarithmically correlated with
ecosystem water purification service (P < 0.01) , whereas the proportion of forest area was positively correlated with it (P <

0.01). For the landscape configuration, water purification service was negatively correlated with patch density and
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landscape fragmentation, and positively correlated with the average patch area and shape (P < 0.01). For the patch-type,
average patch area of forest/shrub and the average patch shape of shrub and wetland were positively correlated with
ecosystem water purification service, while the average patch area and edge density of farmland and urban patch density
were negatively correlated with water purification service ( P < 0.01). Only landscape fragmentation and the ecosystem water
purification service was negatively correlated in the forest-dominated sub-basin (P < 0.01). In the farmland-dominated sub-
basin, ecosystem water purification services were positively correlated with landscape aggregation and Shannon diversity
indexes (P < 0.01). The above results can provide management information for the promotion of ecosystem services in the
Yangtze River basin. At the landscape scale of the basin, increasing the area proportion of forest, controlling the farmland
and urban area proportions, reducing the landscape fragmentation, and increasing the complexity of the average patch shape
would be helpful for the improvement of ecosystem water purification service. At the patch-type level, increasing the area of
the shrub patch and the shape complexity of the shrub and wetland patches, and reducing the edge density of urban and the
patch density of farmland would also contribute to the promotion of ecosystem water purification service. In the forest-
dominated sub-basins, landscape fragmentation should be prevented, while the diversity and aggregation of different types of
patches should be increased in the farmland-dominated sub-basins. The information can also provide important for the

management of ecosystem water purification service in other basins.

Key Words: landscape pattern; landscape pattern index; water purification services; mon-point source pollution; the

Yangtze River Basin
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Table 1 Assessment table of biophysical parameters for assessment of water quality in Yangtze river
AR -

I R e

LA/ LR Equilibrium R Nitrogen ;;it;(;gen Maximum Vaximum

Land use/land cover constant Root depth dlssl)ll'.llll)n load mtrogen nitrogen
ratio retention .

efficiency retention
FRAK Forest [f#] A 1.2 7000 0 2.8 0.8 150
Bripk 1 7000 0 2.8 0.8 150
FFRRTR 3SR 1.1 7000 0 2.8 0.8 150
M\ Shrub AR 0.8 5100 0 2.8 0.8 150
il Grassland F 0.65 2600 0 8 0.75 150
{i b Wetland AR/RETRPE 1 5000 0 2.8 0.8 150
R TR 1 3000 0 2.8 0.8 150
PIRLS 1 1 0 2.8 0.8 150
A< Hl Framland T H 1 200 0.5 100 0.2 150
iith 0.8 2100 0.5 100 0.2 150
el 41 0.7 3000 0.5 100 0.2 150
WA Town fiz 0.001 1 0 100 0.05 150
AN E S 0.65 2600 0 100 0.05 150
A3 I H 0.001 1 0 100 0.05 150
gjz lifjij:im o KN/ K ARE 0.001 1 0 0.001 0.01 150
#4h Bare land B 0.001 1 0 4 0.01 150
Mt 0.5 1 0 4 0.01 150
i 0.001 1 0 4 0.01 150

F2 SWEHMIEE
Table 2 The choice of landscape pattern index
FOMLAE R 1594

Landscape pattern

Ny
The formula

TR

Index description

Characterize the

index meaning
FOULLL AR, i NN .
a, e BEHS AN 1 S TE R A UL ;
Landscape PLAND Fer i [26] BI(CA) BITTAM L % SO Sy AR L
composition CA % 100 ’
FOULAC E A
A T B A B BE 4, N/hm? , NP o e
Landscape PD NP/CA[?] o B Ll 04 ’ ’ SO BB EE
Y, 1R53 4
configuration HFMI LI
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Fig.4 Relationship between landscape composition and water purification services
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Table 3 Relationship between landscape pattern and patch type level landscape pattern and water purification service

FOMFR AL Landscape index PD ED AREA_MN SHAPE_MN FN
FEWKF Landscape level -0.465"" -0.24 0.465 ** 0.368" -0.465**
BEHTU KT FEN -0.502" -0.134 0.462** -0.016 -0.417""
Patch type level TEM -0.065 0.320" 0.425*" 0.477** 0.26

HiHh, 0.093 0.284 0.291 0.113 0.261
T b, -0.273 -0.159 0.112 0.516*** -0.148
fem -0.08 -0.785 """ -0.564 *** 0.093 0.159
I -0.318" -0.293 0.006 0.214 -0.289

% 1 P<0.05; * * :P<0.01; *** ;P<0.001 ; HAth JC i 5 A1 1
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Fig.5 Land use /land cover features of two types of sub-catchments of the main landscape types
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Table 4 Regression analysis results of two types of landscape composition types and water quality
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. L FN CONTAG SHDI R? P
Clustering category Water quality indicators
ERREMN
LS . KB % (hm?/kg) -8.118 0.388 0.003
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