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Preliminary Study on Linking Land Use & Landscape Pattern and Water

Quality in the Jiulong River Watershed
HUANG Jindiang' > LI Qing—sheng® HONG Hua-sheng'® LIN Jie’ QU Meng-chao’

(1. Joint Key Laboratory of Coastal Study Xiamen University Xiamen 361005 China; 2. Environmental Science Research Center
Xiamen University Xiamen 361005 China)

Abstract: Geospatial analysis and statistical analysis were integrated to link land use & landscape pattern and water quality in 2002 and
2007 at the entire watershed and buffer zone scale in the Jiulong River Watershed. Results show that the relationships between land use
& landscape pattern and water quality in 2002 and 2007 were basically consistent namely: () Percentage of built-up area was
positively correlated with BOD, NO;-N NH,” N and permanganate index and negatively correlated with DO; percentage of woodland
area was positively correlated with NO;-N NH,” N and permanganate index; percentage of cropland area was negatively correlated with
NO;-N NH, N and permanganate index. (2) SHDI was positively correlated with permanganate index TP NH, -N and negatively
correlated with DO at the entire watershed and buffer scale; LPI was negatively correlated with BOD, permanganate index TP and
NH,” N and positively correlated with DO at the entire watershed and buffer zone scale; PD was positively correlated with BOD; TP
and NH,” -N; Most of the landscape pattern metrics was not the good predictors for water quality in study watershed. &) Water quality
parameters in buffer zone area have more significant correlations with percentage of land use type areas and landscape pattern metrics
because most water quality parameters in the buffer zone can be better explained with greater adjusted coefficient of determination
(Adjusted R*). @ Compared to landscape pattern metrics percentage of land use type area can predict water quality better because
most water quality parameters have more stable correlations.
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Fig.1 Buffer zones and sub-watersheds delineated in the Jiulong River watershed
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Table 1  Landscape pattern metrics indices chosen in this study
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Table 2 Land use structure at the entire watershed and buffer zone scale in 2002 and 2007 in the Jiulong River watershed /%
2002 2007
2002 2007
100 m 200 m 300 m 100 m 200 m 300 m
70. 36 69. 40 46.53 48.92 51.78 42. 64 45.81 48. 18
2.56 3.11 2.51 2.73 1.94 5.89 5.29 4. 66
2.99 3.45 2.69 2.85 2.98 3.72 4.10 4.22
2.23 4.67 9.30 8.97 8.51 15.19 14.08 13.26
21.25 18.35 38.78 36.35 34.62 31.39 29. 62 28. 62
0. 60 1.03 0.19 0.18 0.17 1.17 1. 11 1. 05
2.2 - (DO. .
2002 BOD,.NH, N.NO, N.NO, N  TP)
2007 3
3 D
Table 3 Result of multiple regression of the effect of area % of land use type on water quality at the entire catchment
and buffer zone scale in the Jiulong River Watershed
Adjusted R? p
DO - - + 0.83 0.01
BODj + + 0. 67 0. 005
NO; N 0. 64 0.03
2002 100 m BOD, + 0.75 0. 0007
NO; N + + - + 0.95 0.03
200 m BOD; + 0.77 0. 004
NO; N + + 0.92 0.02
300 m BOD; + 0.78 0. 004
100 m NH,” N + - 0. 87 0. 008
200 m 0.63 0. 0005
2007 NH,” N + - 0. 67 0. 001
300 m + - 0. 80 0. 006
NH,” N + - 0.71 0. 0001
D “+” s : (p>0.05); n 12
3
. 2002
BOD, 2002 100 m NO, N
DO ; ;2007 NH, N
NO, N 2007 300 m
NH; N
300 m
3
2002 100 m- 2002
200 m NO; N NH, N
2007 NH, N 100 m NO, N 100 m
N 300 m 2007



NO, N ; 2007
200 m
2002 NO, N 100 m 200 m
; 2007 2.3 -
3 2002 DO 2002 2007
BODj 200 m - 4
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Table 4 Result of multiple regression of the effect of landscape metrics on water quality at the entire watershed

and buffer zone scale in the Jiulong River watershed

PD LPI LSI MPS  FRAC_AW CONTAG COHES SHDI  Adjusted R P
NO; N 0.96 0. 005
100 m BODg + - + 0. 64 0.02
2002 200 m NO; N - - - - 0. 89 0.02
300 m DO + + - - + - 0.95 0. 004
_ _ _ + - + 0.79 0.04
TP + - - + + + 0.75 0.03
100 m NH,' N + - - + - + 0. 84 0.01
2007 TP + - - + + + 0.96 0. 0003
300 m + - + 0.75 0. 006
NH,” N + + 0.61 0.01
4 SHDI CONTAG. LSI. COHES.
2002 300 m MPS  FRAC_AW
SHDI SHDI DO
. 2007 100 m TP ) 4 CONTAG
SHDI ;300 m :CONTAG
NH, N SHDI . 2002 200 m NO, N. 2007 100 m
PD : 4 NH, N
2002 100 m BOD, PD CONTAG
. 2007 TP 100 m PD. 2007 100 m TP 300 m
NH,-N 100 m 300 m PD NH,” N
LSI LSI
LPI 2002
BOD, 100 m LPI 4 LSI
300 m LPI ;DO 300 m ) 2002 300 m
LPI . 2007 TP 100 m LSI ;2007 100 m
LPI NH,-N 100 m LPI NH, N TP LSI LSI 2002 300 m
DO . COHES. MPS
SHDI.PD  LPI FRAC_AW
: 4 2002
200 m NO, N 300 m 2.4 / -
PD 2002 200 m
NO, N  SHDI 2007 300 m 2.4.1 -
LPI 3 2002

(Adjusted R* =0. 67) BOD,



70 32
Adjusted R’ . Z Y
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. . ( )
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0.61(200 m ) 0.75. "
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