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1,421 

m

426.60 km2 75.87 km

1:53

 ( 1)

 ( 2010

2011) 2011

 

 ( ) 

2001 52%

2004 1 12 84

2004 19.5% 2005 6.4%  
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2011

8500 ha  ( 2)

 (

3)  

 

1. ( :google map) 
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2.      ( : ) 

 

 
2. ( )   

( : ) 
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1.  

2000 2012 7

8 28.9 28.5 1 16.7

 ( 1)  

1. 2000 2012 ( )  ( ) 

\  1 2 3 4 5 6 7 8 9 10 11 12 

2000 16.8 16.3 18.8 23.2 25.6 27.9 28.2 27.6 26.7 25.6 22.0 19.4
2001 17.4 18.3 20.5 22.8 26.3 28.0 28.4 28.8 26.1 24.2 19.8 18.4
2002 18.1 19.2 23.0 25.7 27.0 28.9 29.1 29.0 28.2 26.8 23.0 20.3
2003 16.2 18.9 19.8 24.1 26.4 27.6 29.8 28.5 27.8 24.2 22.7 17.2
2004 16.4 17.5 19.5 23.1 27.0 28.2 28.2 28.5 27.0 22.7 21.7 18.8
2005 16.1 17.1 17.6 23.4 26.9 27.8 28.9 28.2 28.0 25.1 22.7 16.6
2006 17.5 18.2 19.6 24.4 26.3 27.5 28.8 28.5 27.0 25.5 23.0 18.8
2007 17.3 19.7 21.3 22.6 26.7 28.5 30.0 27.9 27.7 24.7 20.7 18.9
2008 17.6 14.7 20.0 23.9 25.8 27.8 28.4 28.6 27.5 26.5 21.7 17.9
2009 15.6 21.5 20.1 22.5 25.7 28.1 29.3 28.7 28.9 25.0 21.6 17.5
2010 17.2 19.1 24.1 22.2 26.5 27.7 29.0 28.8 27.5 25.1 20.9 17.6
2011 14.7 16.9 18.0 22.7 25.6 28.7 28.7 29.0 27.5 24.8 23.1 17.8
2012 16.6 16.6 19.9 24.8 26.9 27.9 29 28.1 27.6 24.5   

 16.7 18.0 20.2 23.5 26.4 28.0 28.9 28.5 27.5 25.7 21.9 18.3
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2.  

2000 2012

7 462.5 mm 1 12 24.4

24.6 mm  ( 2)  

 

2. 2000 2012  (mm)  ( ) 

 

   

 

 

 

 

\  1 2 3 4 5 6 7 8 9 10 11 12 
2000 8.0  68.8  25.7  140.0 22.2 204.5 266.0 456.6 55.4 56.8  13.5 34.0 
2001 74.9  1.4  33.6  83.6  335.2 391.9 582.7 138.1 1322.3 0.2  9.0  6.8 
2002 34.0  0 3.1  1.5  199.5 91.6 676.1 150.3 172.9  0 3.5  59.6 
2003 20.9  21.5  18.6  105.1 62.8 301.1 67.7 273.7 49.1 19.1  1.5  0.0 
2004 4.6  24.9  27.8  63.7  53.4 26.7 728.9 294.7 98.6 1.5  0.0  86.2 
2005 7.0  140.9 146.8 57.3  266.4 833.4 703.5 415.5 310.5  89.5  5.7  9.1 
2006 8.5  3.5  59.1  123.6 148.6 800.0 629.9 199.0 237.0  6.0  80.8 21.8 
2007 63.7  17.5  16.2  86.4  181.8 306.6 83.3 828.2 210.4  247.7 22.1 0 
2008 31.2  18.4  12.7  25.9  67.6 288.2 1063.4 290.0 632.0  50.9  23.3 7.0 
2009 0 13.0  84.9  97.0  9.4 256.3 201.0 947.2 186.1  7.1  6.3  18.2 
2010 19.5  53.8  6.9  69.0  103.8 269.8 459.3 208.7 252.3  15.8  40.9 32.7 
2011 25.7 19.9 49.7 4.6 150.0 148.5 175.1 112.8 109.5 25.8 180.6 19.5
2012 23.0 77.9 14.7 110.5 192.5 498.5 375 699.8 81.6 0   

 24.7  35.5 38.4 74.5  137.9 339.8 462.5 385.7 286.0  40.0  32.3 24.6
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3.  

2000 2012

76.6~81.5%  ( 3) % 

 

4.  

2000 2012

7 238.8 2 166.6  ( 4)  

 
 
 
 
 
 
 

3. 2000 2012  ( ) 
\  1 2 3 4 5 6 7 8 9 10 11 12 

2000 87.0 91.0 91.0 93.0 90.0 92.0 88.0 90.0 84.0 89.0 92.0 86.0
2001 85.0 86.0 83.0 93.0 94.0 84.0 84.0 77.0 90.0 84.0 81.0 83.0
2002 74.0  76.0 79.0  81.0 80.0 76.0 79.0 78.0 78.0 78.0  72.0  76.0 
2003 76.0  80.0 79.0  82.0 75.0 74.0 74.0 79.0 80.0 74.0  76.0  67.0 
2004 74.0  79.0 74.0  76.0 76.0 69.0 75.0 76.0 77.0 69.0  80.0  78.0 
2005 76.0  83.0 80.0  81.0 81.0 80.0 78.0 82.0 80.0 79.0  77.0  73.0 
2006 80.0  80.0 80.0  80.0 83.0 83.0 80.0 81.0 83.0 78.0  78.0  76.0 
2007 75.0  72.0 76.0  78.0 76.0 74.0 72.0 83.0 81.0 82.0  81.0  76.0 
2008 79.0  84.0 77.0  81.0 80.0 77.0 80.0 78.0 85.0 84.0  80.0  75.0 
2009 77.0  81.0 85.0  83.0 80.0 81.0 80.0 84.0 80.0 80.0  78.0  75.0 
2010 75.0 77.0 73.0 78.0 77.0 80.0 79.0 81.0 84.0 82.0 83.0 76.0
2011 80.0 81.0 77.0 74.0 80.0 76.0 76.0 75.0 77.0 80.0 83.0 78.0
2012 80.0 80.0 82.0 79.0 79.0 77.0 74.0 81.0 74.0 72.0   

 78.3  80.7 79.7  81.5 80.8 78.7 78.4 80.4 81.0 79.3 80.1  76.6 
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 ( )  

1.  

300 

m

1997

 ( 4) 4-10

 

4 2002 -2012  ( ) 
\  1 2 3 4 5 6 7 8 9 10 11 12 

2000 257.0 207.5 319.0 273.1 406.9 394.1 383.9 368.4 393.0 368.4 243.4 256.6
2001 258.8 281.3 337.4 283.7 342.6 405.8 370.8 428.5 289.7 352.1 300.0 249.1
2002 219.6 240.9 182.1 201.5 182.2 205.6 206.7 201.0 196.2 216.9 189.7 170.2 
2003 204.2 178.5 165.4 117.2 208.8 203.9 259.9 202.0 187.0 236.7 153.8 230.1 
2004 181.7 183.2 153.1 180.7 223.0 200.2 204.9 195.0 183.2 254.7 210.5 216.6 
2005 160.0 107.5 132.8 161.9 205.1 128.5 235.3 143.8 198.6 189.1 200.4 165.0 
2006 149.7 140.5 173.2 141.1 178.4 150.0 195.3 206.9 185.4 232.1 161.6 180.2 
2007 161.6 213.7 158.9 145.6 204.7 149.4 252.8 137.8 162.2 186.2 153.4 191.1 
2008 135.5 80.0 183.9 152.3 182.0 167.6 192.6 231.1 151.9 207.6 151.9 212.1 
2009 223.1 164.7 146.0 138.2 209.3 190.5 195.9 165.7 188.4 198.8 141.4 170.8 
2010 160.1 127.4 206.2 136.3 181.4 141.7 210.7 212.1 179.3 181.0 157.9 206.1
2011 115.7 157.0 99.0 180.2 143.1 205.1 208.6 215.0 191.1 166.5 108.0 87.6
2012 96.5 84.0 162.0 115.6 180.2 120.6 187.4 105.6 200.6 187.3   

 178.7 166.6 186.1 171.3 219.1 204.8 238.8 216.4 208.2 229.0 181.0 194.6
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0-3 km 35.11 dS 

m-1 21.37-27.57 dS m-1

1994  

4.  
( : http://volcano.gl.ntu.edu.tw/worldwide/taiwan_geologymap_large.htm) 

 

 

2.  

2000~2011

0.30 0.89 -0.24 m ( 5)

0.39 1.15 -0.33 m ( 6)  
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5.  

 \  (m) (m) (m) 

2000 0.24 0.82 -0.30 
2001 0.26 0.87 -0.32 
2002 0.29 0.87 -0.25 
2003 0.28 0.85 -0.25 
2004 0.28 0.86 -0.24 
2005 0.28 0.86 -0.25 
2006 0.35 0.94 -0.19 
2007 0.30 0.88 -0.23 
2008 0.34 0.94 -0.20 
2009 0.33 0.93 -0.21 
2010 0.33 0.92 -0.22 
2011 0.34 0.94 -0.21 

 0.30 0.89 -0.24 

 
 
 

6.  

 \  (m) (m) (m) 

2000 0.21 0.99 -0.52 
2001 0.39 1.17 -0.33 
2002 0.44 1.20 -0.28 
2003 0.33 1.10 -0.39 
2004 0.34 1.08 -0.37 
2005 0.34 1.09 -0.36 
2006 0.41 1.18 -0.31 
2007 0.32 1.08 -0.39 
2008 0.42 1.17 -0.30 
2009 0.42 1.19 -0.29 
2010 0.46 1.23 -0.24 
2011 0.55 1.31 -0.18 

 0.39 1.15 -0.33 
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 ( )  

 (2002) 17 197

25 16 70 92

25 7 272 16

214 58 4 47

10 6 31

100

 

 

 (2009) 

31
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 (Landscape 

development index, LDI)  

( )  

(http://wetland-tw.tcd.gov.tw/WetLandWeb/map.php) 

Google earth 

ArcGIS 10

 

 ( )  

Google  ( 5) 

 ( 6) 

 

( )  

 (

2009) 300 m
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 (LDIi) 

 Brown and Vivas, (2005) ( 7)  Chen and Lin  (2011) ( 8)

10

 (Brown and Vivas, 2005; Chen and Lin, 2011 )  

LDI index = �(%LUixLDIi)  

 

 
 5. Google  

( :Google earth)
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 6-1.  
 

 
 6-2.  
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6-3.  
 

 
 6-4.  
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 6-5.  

 

 
 6-6.  
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 6-7.  
 

 6-8.  
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7. Brown and Vivas (2005)   
Land use LDI coefficients 
Natural system 1.00 
Natural open water 1.00 
Pine plantation  1.58 
Recreational/open space (low intensity) 1.83 
Woodland pasture (with livestock) 2.02 
Pasture (without livestock) 2.77 
Low intensity pasture (with livestock) 3.41 
Citrus 3.68 
High intensity pasture (with livestock) 3.74 
Row crops 4.54 
Single family residential (low density) 6.90 
Recreational/open space (high intensity) 6.92 
High intensity agriculture (dairy farm) 7.00 
Single family residential (medium density) 7.47 
Single family residential (high density) 7.55 
Mobile home (medium density) 7.70 
Highway (2 lane) 7.81 
Low intensity commercial 8.00 
Institutional  8.07 
Highway (4 lane) 8.28 
Mobile home (high density) 8.29 
industrial 8.32 
Multi-family residential (low rise) 8.66 
High intensity commercial 9.18 
Multi-family residential (high rise) 9.19 
Central business district (average 2 stories) 9.42 
Central business district (average 4 stories) 10.00 

( :Brown and Vivas, 2005) 
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8. Chen and Lin  (2011)  

LCODE_C3 L_C3 LDIi 

010101  2.77 
010102  2.45 
010103  3.68 
010104  2.77 
010200  1.83 
010301  7.00 
010302  3.74 
010401  8.07 
010402  8.07 
010403  8.07 
010404  8.07 
020101  1.00 
020102  1.00 
020103  1.00 
020104  1.00 
020201  1.58 
020202  1.58 
020203  1.58 
020204  1.58 
020301  1.58 
020302  1.58 
030100  8.28 
030201  7.81 
030202  7.81 
030203  7.81 
030301  8.28 
030302  7.81 
030303  8.28 
030304  8.28 
030402  8.28 
030403  8.28 
030404  8.28 

( : Chen and Lin,�2011) 
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8. Chen and Lin  (2011)  

LCODE_C3 L_C3 LDIi 

040101  1.00 
040104  7.81 
040200  1.83 
040301  1.83 
040302  1.83 
040303  1.83 
040304  1.83 
040400  1.00 
040501  8.07 
040502  8.07 
040503  8.07 
040505  8.07 
040600  7.81 
040700  1.00 
050101  8.00 
050102  9.18 
050201  6.79 
050202  8.66 
050203  8.66 
050204  8.66 
050301  8.32 
050302  8.32 
050401  8.07 
050402  8.07 
050403  8.07 
050404  8.07 

( : Chen and Lin,�2011) 
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8. Chen and Lin  (2011)  

LCODE_C3 L_C3 LDIi 

060100  8.07 
060201  8.07 
060202  8.07 
060203  8.07 
060204  8.07 
060300  8.07 
060400  8.07 
060501  8.07 
060502  8.07 
060503  8.07 
060504  8.07 
060505  8.07 
060600  8.07 
070101  6.92 
070102  6.92 
070103  6.92 
070201  1.83 
070202  6.92 
070203  6.92 
080201  1.83 
800202  6.92 
080301  1.83 
080302  6.92 

( : Chen and Lin,�2011) 
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8. Chen and Lin  (2011)  

LCODE_C3 L_C3 LDIi 

090100  8.07 
090200  1.00 
090300  1.00 
090401  1.00 
090402  1.00 
090403  1.00 
090404  1.00 
090500  1.00 
090600  1..83 
090700  1..83 
090801  1..83 
090802  1..83 

( : Chen and Lin,�2011) 

 

( )  

 

 
 
 

 

( )  

Google earth 

ArcMap  
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( )  

 (

2009) Brown and Vivas (2005) 

300 m ( 7) 

 

ArcMap

8522 300 m 10197

7994

93.8% 528 6.2% ( 8)

300 m 9055 88.8% 1141

11.2% ( 9) Brown and Vivas  (2005) Chen and 

Lin  (2011)  (010101)  (010102) 

 (010102)  (050201) 

 (050202)  (050203) 

 (050204)  (050204) 

 (60100)  (06020)  (060202)  (060203) 

 (060204)  (60100)  

(060502)  (060503)  (060504)  (060505) 

 (060502)

28  ( 10)  

300 m 33  ( 11)

( 12 13) Chen and Lin  (2011) 
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300 m 1.290 1.494  ( 9)  

 (LDI)  (land use data) 

 (development-intensity)

 (Brown and Vivas, 2005)

 

Chen and Lin (2011) LDI

LDI 74

(Wetlands of International Importance)  

(Zengwun Estuary Wetland)  (Sihcao Wetland) LDI

1.91 1.73 (Chen and Lin, 2011) (Wetlands of National 

Importance)  (Aogu)  (Haomeiliao Wetland) 

 (Budai Salt Pan Wetland)  (Bajhang 

Estuary Wetland)  (Jiianan’s Reservoir and Canal 

Wetlands) LDI 2.13 1.73 2.18 1.91 2.25 (Chen and Lin, 

2011)  (Wetlan of Regional Importance) 

(Chenglong Wetland)  (Yiwu Wetland) 

(Bajhang River mid-stream Wetland) LDI 2.63 2.40 2.99 

(Chen and Lin, 2011) LDI 1.30  (Yuanyang Lake 
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Wetland 1.03)  (Siiaoguei Lake Wetland 1.13)

 (Nanao Wetland 1.18)  (Cijiawan River Wetland 

1.21)  (Daguei Lake Wetland 1.22)  

(Menghuan Lake Wetland 1.22)  (Nanren Lake Wetland

1.24)  (Danan Lake Wetland 1.25)  

(Jhubei Lianhua Temple Wetland 1.26) (Chen and Lin, 2011)  LDI

1.30-1.50  (Siangshan Wetland 1.33) 

 (Wuwei Harbor Wetland 1.36)  (Sinwulyu 

River Wetland 1.41)  (Cigu Salt Pan Wetland 1.45) 

(Chen and Lin, 2011)  (2009) 

LDI 2 LDI

1.29 ( 9) 300 m LDI 1.49 ( 9)

93.8% 88.8%  
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