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Relationship Between Landscape Pattern and River Water Quality in Wujingang

Region, Taihu Lake Watershed
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Abstract; Wujingang region was taken as the study area to explore the relationship between landscape pattern and river water quality.
Remote sensing image was interpreted and buffer zones were constructed, and then landscape patterns characterized by land-use
patterns and five selected landscape metrics including Number of patches (NP), Area-weighted mean patch fractal dimension ( FRAC
_AM) , Shannon’s diversity index (SHDI), Shannon’s evenness index ( SHEI), Contagion index ( CONTAG) in each buffer zone
were obtained. By employing the correlation analysis between the landscape pattern and river water quality, the results indicated that
the river water quality was influenced by landscape pattern. The percentage of built-up area was positively related with water quality
indicators, demonstrating that the percentage of built-up area was one of the key factors affecting the river water quality, while the
percentage of cultivated land showed a negative relationship. Furthermore, the relationships between the selected five landscape metrics
and water quality were also revealed. SHDI and SHEI were significantly positively related with water quality indicators, while CONTAG
showed the opposite relationship.
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Fig. 1 Location and general situation of study area
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Fig.2 Land-use classification and buffer zone analysis
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Table 1  Land-use composition in each buffer zone
LCI i} X /m @B/ % KE/%  RM/% W% Yi/%  WIE/%  Mb/%  wAKLE/ %
300 25.56 54.48 6.60 12. 86 0.50 — — —
500 31.81 52.40 4.99 9.39 1.41 — — —
b 700 37.48 48.39 4.19 7.88 2.06 — — —
900 42. 60 44.49 4.42 6.95 1.55 — — —
1100 43.91 43.29 5.28 6.22 1.31 — — —
1300 44.23 43.41 5.22 5.63 1.50 — — —
300 3.17 62.38 4.65 23.36 6.44 — — —
500 3.35 68. 05 6.32 16.33 5.95 — — —
s N 700 3.95 69.93 7.02 13.15 5.95 — — —
Ak B 900 4.24 70.92 8.22 10. 84 5.79 — — —
1100 4. 64 71.46 9.14 9.45 5.31 — — —
1300 5.90 72.20 9.15 8.24 4.51 — — —
300 23.93 51.39 5.67 13.02 0.13 5.86 — —
500 28.04 47.27 5.41 9.16 0.16 9.96 — —
700 30.39 44.92 4.50 7.31 0.14 12.74 — —
AR

900 28.92 45.13 4.29 6.91 0.13 14. 61 — —
1100 27.33 44.38 4.79 6.35 0.93 15.95 0.28 —
1300 24.20 45.56 4.36 6.22 1.48 16.98 1.20 —
300 16.83 58.71 1.49 16.59 6.39 — — —
500 17.26 57.15 5.47 13.68 6.44 — — —
P 700 17.25 56.54 10. 56 10. 44 5.21 — — —
900 15.78 59.77 11.17 8.60 4.68 — — —
1100 14.08 61.43 12.03 7.76 4.70 — — —
1 300 13.06 62.10 12.12 7.84 4.88 — — —
300 68. 06 11.50 2.58 17. 86 — — — —
500 73.25 11.82 1. 69 13.24 — — — —
s e 700 76.66 10.73 2.07 10. 32 0.21 — — —
REE Sk 900 77.79 10.76 2.59 8.33 0.52 — — —
1100 79. 49 10. 04 2.86 7.00 0.61 — — —
1300 79.90 10. 18 2.80 5.88 1.24 — — —
300 72.85 13. 44 1.22 12.50 — — — —
500 78. 60 12.24 0.68 8.49 — — — —
R uty LB 700 78.42 13.94 0.72 6.93 — — — —
900 76.05 17.35 0.95 5.65 — — — —
1 100 74.04 19. 43 1.63 4.91 — — — —
1300 73.23 21.19 1.29 4.29 — — — —
300 6.99 62.87 0.13 20.73 9.29 — — —
500 8.31 65.22 0.79 14. 04 11.50 — 0.15 —
. ) 700 7.05 66.42 1. 89 10. 64 12. 82 — 1.18 —
i & 900 6.57 67.38 2.21 8.46 10. 43 — 4.95 —
1100 8.12 65.37 2.34 6.94 8.86 — 8.36 —
1300 8.25 64.82 2.32 6.13 7.83 — 10. 44 0.21
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Fig.3 Landscape metrics in each buffer zone
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Table 2 River water quality in 2007

K bR /mg+ L~

I H

COD BOD NH;-N TN TP
IV 2K 548 A <30 <6 <1.5 <15 <0.3
V KK s bR <40 <10 <2.0 <20 <0.4
2L 6.37  3.17  4.21Y 5.82% 0.21
HOE MR 5.68  3.22  1.89" 3.14% 0.25
ke F 5.90 3.03 1.48 2.37% 0.17
RIS M 6.02  3.22  2.63” 3.97% 0.23
O 8.48  4.35 6.76> 8.71% 0. 42%
ng JE By 16.20  5.50 9.91% 6.25% 0.24
.M 6.30 3.22  1.67"V 2.90% 0.17
1) 3 IV 287K Bibs e 5 2) Bt V 28K by v

3.2.1  SEULAK JR 4 U 1 - TR A JBE] 56 AR

(1) H35 FH b 5 9] O 7K 5

B M T AR L 4] 5 NH,-N TN | BOD H A7 %%
SR A LEAH OGO 2R, O HL 1 25 G 5 S B0 b L 491 ] ek
5 COD s {7 H o 1 A S 1, 22 o IX BE B <300
m 58 IR AR OC B M L Bl S TP AR E AR
B A9 IE AR DG OC AR, (EF O 235 ik S0 3 T IX el At it
FH A 35 G B 5 90 3 K A 35 e K BB A A TR
IR & , R 50 2 % NH, -N TN 2 T8 b f o ™ T /Y
FEAR , GBI T G TR
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Table 3 Correlation coefficients between indicators of water pollution and landscape pattern
S5 ULAR JR ) 4R AR Ze P X BE B/ m CoD BOD NH, -N TN TP
300 0.808 " 0.893" " 0.932" " 0.831" 0.618
500 0.799 " 0.878" " 0.928" " 0.832" 0.599
5 FH Hi T 700 0.778 * 0.872" 0.923" " 0.879"" 0. 609
o T BLEL 4] 900 0. 733 0.818" 0.907 " 0.875" 0. 620
1100 0.713 0. 806 " 0.899 " " 0.892" " 0. 639
1300 0.710 0.808 " 0.904 " " 0.907 " * 0. 658
300 -0.803" -0.921"" -0.909 " * -0.823" -0.684
500 -0.797" -0.900" " -0.906 " " -0.828" -0.624
B BT 700 -0.761" -0.861" -0.886" " -0.840" -0.602
i AR L 51 900 -0.720 -0.820" -0.864" -0.852" -0.592
1100 -0.688 -0.790 " -0.838" -0.845" -0.588
1300 -0.558 -0.628 -0.653 -0.635 -0.420
300 -0.696 -0.571 -0.473 -0.032 0.308
500 -0.541] -0.491 -0.415 -0.154 0. 089
700 -0.503 -0.456 -0.416 -0.230 0. 101
NP 900 -0.596 -0.559 -0.438 -0.153 0. 067
1100 -0.603 -0.533 -0.416 -0.075 0.172
1300 -0.676 -0.580 -0.504 -0.134 0.202
300 0. 042 -0.090 -0.207 -0.560 -0.462
500 -0.286 -0.423 -0.580 -0.847" -0.647
FRAC_AM 700 0.002 -0.054 -0.242 -0.525 -0.275
900 0.292 0.192 0. 069 -0.320 -0.284
1100 0.306 0.215 0. 136 -0.218 -0.208
1300 0.295 0.173 0. 098 -0.293 -0.315
300 -0.789" -0.880" " -0.820" -0.654 -0.546
500 -0.800 " -0.894" " -0.851" -0.693 -0.582
SHDI 700 -0.777" -0.886" -0.852" -0.728 -0.637
900 -0.750 -0.874" -0.858" -0.773" -0.698
1100 -0.676 -0.821" -0.829" -0.814" -0.769"
1300 -0.662 -0.805" -0.818" -0.805" -0.759"
300 -0.792" -0.805" -0.659 -0.308 -0.218
500 -0.752 -0.796 " -0.688 -0.436 -0.328
SHEI 700 -0.666 -0.794" -0.725 -0.652 -0.625
900 -0.631 -0.785" -0.736 -0.723 -0.722
1100 -0.550 -0.737 -0.705 -0.771" -0.834"
1300 -0.531] -0.712 -0. 665 -0.726 -0.78
300 0.747 0. 745 0. 581 0.222 0.123
500 0. 745 0.781" 0. 665 0. 400 0.284
CONTAG 700 0. 650 0.775" 0.702 0.632 0.601
900 0.612 0.764 " 0. 709 0. 700 0.697
1100 0.526 0.712 0. 668 0.737 0.804 "
1300 0.503 0. 681 0. 621 0. 683 0.743
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