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Quantitative Study on Dynamic Change of Hangzhou Urban
Wetland during 1978-2010
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Abstract Urban wetland is called “kidney of the city”with its important ecological value, but in recent years due to the
acceleration of urbanization, the urban wetland is facing a serious threat of degradation and deterioration. In order to quantize
the area and spatial displacement of urban wetland of Hangzhou and their dynamic changes during 1978-2010, technology of
remote sensing RS , geographical information systems GIS and the quantified model of land use space change are used in
this paper to process and analyze the remote sensing images MSS, TM, ETM* of 1978, 1984, 1991,1995,2000,2005 and
2010 respectively. The results show that in recent 32 years, Hangzhou urban wetland area has overall decreased by 260.06
Km?, in which the artificial wetland and marsh wetland declined the most with a speed of 95.29m per year recession to
surrounding city in space. Through the quantitative research, the degradation degree of Hangzhou urban wetland was reflected
as theoretical support provided for hangzhou urban wetland protection and the urban development planning.
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3 .1978-2010
1
Table 1 Remote Sensing Images of Hangzhou City
/m (/1)
LANDSAT4 MSS 119 39 79 1978/1/5
LANDSATS ™ 119 39 30 1984/8/4
LANDSATS ™ 119 39 30 1991/7/23
LANDSATS ™ 119 39 30 1995/8/3
LANDSAT7 ETM* 119 39 30 2000/10/11
LANDSATS ™ 119 39 30 2005/6/3
LANDSAT7 ETM* 119 39 30 2010/8/20
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Fig.2 Classification maps of land use a and wetland b in °
Hangzhou 2005
2005 .2005 2005
google earth
o o
224 3.2
o 2005
3 77.68%
kappa 0.72, 4
3 2005 ETM+
Table 3 Confusion matrix of 2005 ETM* classified image in Hangzhou city
Class Ground Truth Pixels
1%
13 0 0 0 0 13 100.00
0 13 0 0 0 1 15 86.67
0 0 13 0 0 0 0 15 86.67
0 0 0 19 0 0 0 20 95.00
0 0 0 9 0 6 3 82 78.05
0 0 0 0 27 0 0 27 100.00
0 0 0 8 5 24 1 45 53.33
0 0 0 1 0 2 1 7 14.29
13 13 13 37 32 32 6 224
1% 100.00 100.00 100.00 51.35 84.38 75.00 16.67 77.68
77.68% kappa 0.7209
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4 km?
Table 4 Statistic of land of Hangzhou city in different period Unit km?
1978 1984 1991 1995 2000 2005 2010
7 5 8 4 7 23 8§ 3 10 11 6 3 8§ 20
16.91 15.26 13.75 9.49 7.32 7.3 6.92
4.28 4.7 5.34 5.49 5.97 6.49 6.25
52.11 53.32 48 51.16 49.15 51.69 49.82
278.18 187.44 209.9 194.37 136.8 57.22 28.43
S 3148 26072 27699 26051 1924 7 oL
89.66 93.79 167.29 180.2 232.17 302.73 432.64
76.59 106.54 80.65 81.87 94.68 84.11 108.24
84.95 153.86 71.37 73.76 158.13 160.1 70.1
105.72 93.12 111.73 111.65 23.77 38.42 5.22
5 km’
Table 5 Changes of lands area of Hangzhou city in different period Unit km?
1978- 1984- 1991~ 1995- 2000- 2005-
1984 1991 1995 2000 2005 2010
-1.65 -1.51 -4.26 -2.17 -0.02 -0.38 -9.99
0.42 0.64 0.15 0.48 0.52 -0.24 1.97
1.21 -5.32 3.16 -2.01 2.54 -1.87 -2.29
-90.74 22.46 —-15.53 -57.57 —-79.58 -28.79 -249.75
-90.76 16.27 -16.48 -61.27 -76.54 -31.28 -260.06
4.13 73.5 12.91 51.97 70.56 129.91 342.98
29.95 -25.89 1.22 12.81 -10.57 24.13 31.65
68.91 -82.49 2.39 84.37 1.97 -90 —-14.85
-12.6 18.61 -0.08 —-87.88 14.65 -33.2 -100.5
1978-2010 4
3 a.b 1978-2010
1978 2010 32 260.06 km?
3 a.b
(a) N
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Fig.3 The composition of Hangzhou land type in 1978 and 2010 30
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Table 6 1978-2010 Corresponding center of gravity of partition in constructed wetlands and marsh
Jkn? X Y
1 125.92 120.14 801714.06 30.32 3358857.03
1978 2 25.15 120.31 818313.86 30.33 3359938.42
3 127.11 120.11 799273.87 30.16 3340412.95
4 1691 120.08 796552.17 30.28 335344491
- L seso 2ot 79921691 3032 335854924
1984 2 14.39 120.34 821241.33 30.33 3359988.69
3 86.55 120.11 799964.94 30.15 3339707.98
R I i3 2008 e8I 0o WIS
1 89.33 120.11 799486.75 30.33 3359043.57
1991 2 42.19 120.34 820859.55 30.32 3359439.35
3 78.37 120.13 801195.34 30.17 3341641.72
o 4 B 12008 618957 0w W00
1 74.75 120.11 799063.69 30.33 3358963.04
1995 2 32.48 120.35 822298.99 30.33 3360433.16
3 87.14 120.11 799852.57 30.15 3339815.39
A 049 2007 564359 0o WMTES
1 48.93 120.11 799203.36 30.33 3359013.98
2000 2 28.48 120.33 820531.57 30.32 3359079.00
3 59.40 120.12 800668.98 30.14 3338713.95
4 7.32 120.07 794962.10 30.27 3353016.13
S 042 o2 80001883 303 3359209.14
2005 2 14.38 120.36 822787.95 30.35 3361981.62
3 32.42 120.11 799583.60 30.13 3337770.68
4 7.30 120.07 794920.67 30.27 3352962.27
o o 527 o 79893032 3033 335008135
2010 2 9.91 120.36 823021.93 30.36 3363275.76
3 13.25 120.11 799903.34 30.13 3337835.68
4 6.92 120.07 794938.64 30.27 3352872.27
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