
 
 

 

 

 

 

 

GIS  

  

   

  A18V095 

  A18C024 

  A18C132 

  A18C177 

  A18C183 

 

 



I 

     

 

 

 

 

 

 

 

 

 

 

 



II 

 

 

( pH

( )

9 ) 2010~2014

ArcGIS

 

 

ArcGIS  



III 

 
     ........................................................... I 

 ……………………………………………………………………………….II 

 ……………………………………………………………………………..III 

 ………………………………………………………………………………..V 

 ……………………………………………………………………………….VI 

 ....................................................... 1 

1.1  .................................................. 1 

1.2  .................................................. 2 

1.3  .......................................... 3 

1.3.1  .................................................. 3 

1.3.2  ................................................ 4 

1.3.3  ................................................ 5 

1.3.4 ( ) .......................................... 6 

1.3.5  ............................................ 8 

1.3.6  ............................................ 9 

1.3.7  ............................................. 10 

1.3.8  ........................................... 11 

1.3.9  ................................................. 12 

1.4  ...................................... 13 

 ............................................ 15 

2.1  ........................................... 15 

2.2  ........................................... 16 

2.3  ........................................... 17 

 .................................................. 18 

3.1  ................................................. 18 

3.2  ......................................... 19 

3.3 .................................................. 20 

3.3.1 Google Earth ....................................... 20 

3.3.2 ArcGIS ............................................. 21 



IV 

3.3.3  ................................... 22 

3.4   ................................................. 22 

3.4.1 (2014/06/05) .................... 23 

3.4.2 (2014/06/05) .................... 27 

3.4.3 (2014/06/05) ...................... 31 

 .................................................. 35 

4.1  .................................... 35 

4.2 GIS  ........................................ 37 

4.2.1  .................................... 37 

4.2.2  .................................... 46 

4.2.3  ...................................... 55 

4.3  ................................................. 64 

4.4  ................................................. 73 

 ...................................................... 75 

 ........................................................... 76 

 



V 

 
1-1      ............................................ 13 

 1-2      ...................... 14 

 3-1  .............................................. 19 

 3-2  ...................................................... 19 

 3-3  ........................................ 23 

 3-4  ................................ 26 

 3-5  ........................................ 27 

 3-6  .................................... 30 

 3-7  .......................................... 31 

 3-8  ...................................... 34 

4-1 5  ................................. 64 

4-2 5  ................................. 66 

4-3 5 ) ................ 68 

4-4 5 ) .......... 70 

 

 



VI 

 

1-1 1  ............................. 3 

1-2  ....................................... 3 

3-1  .................................................... 18 

3-2  ....................................... 22 

3-3  ........................................... 26 

3-4  ........................................... 30 

3-5  ............................................ 34 

4-1  ................................................ 35 

4-2  ................................................ 35 

4-3  .................................................. 36 

4-4 2010~2014 12 ............ 38 

4-5 2010~2014 12  ......... 38 

4-6 2010~2014 12  ................ 39 

4-7 2010~2014 12  ......... 40 

4-8 2010~2014 12  ................ 41 

4-9 2010~2014 12 ( )  ........ 42 

4-9 2010~2014 12  .............. 43 

4-10 2010~2014 12 ............. 44 

4-11 2010~2014 12  .......... 45 

4-12 2010~2014 12  .......... 46 

4-13 2010~2014 12  ........ 47 

4-14 2010~2014 12  ............... 48 

4-15 2010~2014 12  ........ 49 

4-16 2010~2014 12  ............... 50 

4-17 2010~2014 12 ( ) ....... 51 

4-18 2010~2014 12 ............. 52 

4-19 2010~2014 12 ............. 53 

4-20 2010~2014 12  .......... 54 



VII 

4-21 2010~2014 12  .......... 55 

4-22 2010~2014 12  .......... 56 

4-23 2010~2014 12  ................. 57 

4-24 2010~2014 12  .......... 58 

4-25 2010~2014 12  ................. 59 

4-26 2010~2014 12 ( )  ......... 60 

4-27 2010~2014 12  ............... 61 

4-28 2010~2014 12  ............... 62 

4-29 2010~2014 12 ............. 63 

4-30  ......................... 72 

4-31  ................................................. 73 

4-32  ................................................... 74 

 

 

 



1 

 

1.1  

2013 10

6 70

 

 

100 

(GIS) (

) (2010.1~2014.12)

 

 



2 

 

1.2  

( )

pH

9 (2010~2014 )

ArcGIS

 

 



3 

 

1.3  

9

( )

 

1.3.1  

 

1.

 

 2.  

(1) 4

 

(2) 4

1-1 1-2 [1] 

 

1-1 1  

 

1-2  



4 

 

1.3.2  

pH

1909

Søren Peder Lauritz Sørensen pH H

H+ p p Potenz

pH pondus hydrogenii

p q

p  

25 298K pH 7

pH 7 pH 7 pH

0 10 mol/L pH 1 pH 14

10 mol/L pH 15  

 

 

 

35% 11M

 

70%HNO3 16M

 

4 HNO3  2 H2O + 4 NO2 + O2 

98% 18M

 

[2] 
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1.3.3  

 

Conductivity  1  cm2  1 cm 

Resistance  mho / cm  10-3  10-6 

mmho / cm  mho / cm 

 

(1mg/L)

1OM.ohm.cm (=1x106 ohm.cm)  

 

 

 

 

 

C–1 C–6 0~250 /

C–1 >6,000 / C–6

750 / C–2

[3] 
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1.3.4 ( ) 

 

(dissolved oxygen, DO)

 

 

(DO) (DO)  

1. DO Dissolved Oxygen

 

2. DO Winkler

Clark 1956

DO

Galvanic Polargrafic  

(1)DO  

KCl PbCl2 Pb AcO 2

Polargrafic 0.6-0.8V

0.7V

DO  

(2)  

90S Kla

30  

3.DO  

99.999%  

(1)  
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5-10mm 28 5-25 A

5 10 mV

 

(2)  

1-50 m
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>200
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DO
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River Pollution Index RPI RPI  

DO BOD5 SS (NH3-N
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1-1 [10] 
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3.2  
 

5

3-1  

 3-1  

 

            

 P S S S S 
 S S S S P 
 S S P S S 

P (primary responsibility) 
S (support responsibility) 
 

9 2015 3 2016 5

3-2  

 3-2  

  
2015  2016  

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

1                 

2                 
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4                 

5                 

6                 
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9  
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3.3  

Google Earth ArcGIS

 

 

3.3.1 Google Earth  

Google Google Earth Google

GIS  

Google KeyHole

Google Map

 Google Earth

Panoramio

[14] 
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3.3.2 ArcGIS 

ArcGIS ESRI

 

1. ArcReader ArcView ArcEditor

ArcInfo  

2. ArcIMS (web 

mapping server)  ArcGIS Server ArcGIS Image Server  

3. ArcGIS Mobile ArcPad  

ArcGIS 8.0 1999 ArcView GIS 3.x

Arc/INFO 7.2 ArcGIS

Arc/INFO

ArcMap ArcGIS ArcCatalog  

2004 5 ArcGIS 9 ArcGIS Server

ArcGIS Engine Geoprocessing GIS

COM

ArcGIS 9 ERDAS IMAGINE

 

2008 7 26 ESRI ArcGIS 9.3

Google Maps

9.3 REST Web

WebAPI  

2009 5 ArcGIS 9.3.1

 

2010 ESRI 9.4 10 2010

10.0 2010 9 ArcGIS 10.0

6 2012

10.1 ArcGIS 10.0 [15] 
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3.3.3  

36

Google Earth

TWD67 TWD97

TWD97 TWD97 GIS [16] 

 

3.4   

( ) …

31 3-2 2014 6

3.4.1~3.4.3  

 

3-2  

31
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3.4.1 (2014/06/05) 

 3-3  

          ) )  

   
2014/6/5  01 10

00 
1343 1 27.2 26 8.6 351 -- 9.1 118.3 

   
2014/6/5  02 00

00 
1344 2 28 26.6 8.9 294 -- 7.9 103.9 

   
2014/6/5  09 50

00 
1104 1.5 24.2 22.2 8.3 403 -- 8.5 104.1 

 )  
2014/6/5  11 00

00 
1105 3.3 27.1 25 8.4 451 -- 8.3 104.9 

   
2014/6/5  11 22

00 
1106 2.3 27.8 26.1 8.4 530 -- 8.1 103.3 

   
2014/6/5  01 25

00 
1107 1.5 27.2 27.1 8.5 420 -- 8 102.8 

 )  
2014/6/5  10 10

00 
1108 1.5 28.2 26.7 8.5 416 -- 8.6 109 
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2014/6/5  01 10

00 
1343 1.4 5 7.5 4800 0.02 -- 

0.00

5 
-- 2.16 

   
2014/6/5  02 00

00 
1344 3.6 13.5 38.6 120000 0.14 -- 

0.00

2 
-- 1.82 

   
2014/6/5  09 50

00 
1104 <1.0 <4.0 31 180 0.01 -- 

0.00

4 
-- 0.43 

 )  
2014/6/5  11 00

00 
1105 <1.0 <4.0 216 800 0.01 -- 

0.00

2 
-- 0.64 

   
2014/6/5  11 22

00 
1106 <1.0 <4.0 50.3 670 0.33 -- 

0.00

4 
-- 1.07 

   
2014/6/5  01 25

00 
1107 1.6 5.5 27.6 5500 0.1 -- 

0.00

2 
-- 1.06 

 )  
2014/6/5  10 10

00 
1108 1.2 4.5 21.8 1100 0.06 1.9 

0.00

2 
-- 1.14 
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   -- <0.001 <0.003 <0.002 0.0016 <0.0003 0.001 0.015 0.08 <0.001 -- -- -- -- -- 

   -- <0.001 0.003 <0.002 0.0007 <0.0003 0.003 0.036 0.121 <0.001 -- -- -- -- -- 

   -- <0.001 <0.003 <0.002 0.0003 <0.0003 0.002 0.018 0.268 <0.001 -- -- -- -- -- 

 )  -- <0.001 0.011 <0.002 0.0003 <0.0003 0.004 0.033 0.215 <0.001 -- -- -- -- -- 

   -- <0.001 0.004 <0.002 <0.0003 <0.0003 0.002 0.016 0.06 <0.001 -- -- -- -- -- 

   -- <0.001 <0.003 <0.002 0.0003 <0.0003 0.002 0.014 0.046 <0.001 -- -- -- -- -- 

 )  -- <0.001 <0.003 <0.002 0.0003 <0.0003 0.001 0.012 0.021 <0.001 -- -- -- -- -- 

 

3-3

31 [17] 
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 3-4  
 ) 

 120 50 09.37  24 18 29.35 

 120 49 49.78  24 18 44.88 

 121 54 28.89  24 17 37.54 

 120 49 06.21  24 18 30.19 

 120 44 11.55  24 21 15.18 

 120 38 41.70  24 12 14.07 

 120 36 38.16  24 24 05.11 

 

3-4 Google Earth

 

 

 

 

 

3-3
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3.4.2 (2014/06/05) 

 3-5  

          ) )   

   
2014/6/3  09 10

00 
1637 1 16.7 15.9 8.1 224 -- 8.3 103.5 <1.0 

 )  
2014/6/3  09 50

00 
1109 1 25.1 20.3 7.9 129 -- 8.2 98.5 <1.0 

   
2014/6/3  11 00

00 
1110 1 24.5 21.4 8.1 231 -- 8.4 100.8 <1.0 

 )  
2014/6/3  01 30

00 
1111 1 24.8 20.4 8.2 208 -- 9.1 105.7 1 

 )  
2014/6/3  02 30

00 
1112 1 24.8 21.3 8.2 214 -- 9.1 107 <1.0 

   
2014/6/3  10 15

00 
1113 1 24 21.6 7.9 213 -- 8.4 99.1 1.6 

   
2014/6/3  11 14

00 
1114 1.5 23.6 21.2 8.2 214 -- 9.4 109.6 <1.0 

   
2014/6/3  01 25

00 
1115 1.5 25.4 19.8 8 246 -- 9.4 106.2 <1.0 

   
2014/6/3  08 34

00 
1116 1.5 25.8 22.5 8.1 234 -- 8.8 103 3.4 
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2014/6/3  09 10

00 
1637 <4.0 1.8 700 0.03 -- 

0.05

6 
-- 0.53 -- 

<0.00

1 

<0.00

3 

 )  
2014/6/3  09 50

00 
1109 <4.0 <1.0 1200 0.02 -- 0.03 -- 0.49 -- 

<0.00

1 

<0.00

3 

   
2014/6/3  11 00

00 
1110 <4.0 1.3 930 0.04 -- 

0.01

8 
-- 0.89 -- 

<0.00

1 

<0.00

3 

 )  
2014/6/3  01 30

00 
1111 <4.0 12.3 540 0.05 -- 

0.04

3 
-- 0.81 -- 

<0.00

1 

<0.00

3 

 )  
2014/6/3  02 30

00 
1112 <4.0 15.2 940 0.06 -- 

0.00

8 
-- 0.9 -- 

<0.00

1 
0.006 

   
2014/6/3  10 15

00 
1113 <4.0 5 9700 0.05 -- 

0.05

9 
-- 3.95 -- 

<0.00

1 

<0.00

3 

   
2014/6/3  11 14

00 
1114 <4.0 31 2700 0.02 -- 

0.02

2 
-- 1.03 -- 

<0.00

1 
0.004 

   
2014/6/3  01 25

00 
1115 <4.0 32.6 3600 0.08 -- 

0.01

5 
-- 1.04 -- 

<0.00

1 
0.004 

   
2014/6/3  08 34

00 
1116 10.7 7.4 8600 0.07 2.9 

0.01

9 
-- 1 -- 

<0.00

1 

<0.00

3 
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2014/6/3  09 10

00 
1637 <0.002 <0.0003 <0.0003 

0.00

1 

0.00

7 
<0.005 <0.001 -- -- -- -- -- 

 )  
2014/6/3  09 50

00 
1109 <0.002 <0.0003 <0.0003 

0.00

1 
0.01 <0.005 <0.001 -- -- -- -- -- 

   
2014/6/3  11 00

00 
1110 <0.002 <0.0003 <0.0003 

0.00

2 

0.01

7 
0.088 <0.001 -- -- -- -- -- 

 )  
2014/6/3  01 30

00 
1111 <0.002 <0.0003 <0.0003 

0.00

1 

0.00

9 
0.022 <0.001 -- -- -- -- -- 

 )  
2014/6/3  02 30

00 
1112 <0.002 0.0008 <0.0003 

0.00

4 

0.01

1 
0.047 <0.001 -- -- -- -- -- 

   
2014/6/3  10 15

00 
1113 <0.002 <0.0003 <0.0003 

0.00

1 

0.00

5 
0.01 <0.001 -- -- -- -- -- 

   
2014/6/3  11 14

00 
1114 <0.002 0.0003 <0.0003 

0.00

1 

0.02

1 
0.033 <0.001 -- -- -- -- -- 

   
2014/6/3  01 25

00 
1115 <0.002 <0.0003 <0.0003 

0.00

1 

0.00

8 
0.058 <0.001 -- -- -- -- -- 

   
2014/6/3  08 34

00 
1116 <0.002 <0.0003 <0.0003 

0.00

1 

0.00

7 
0.031 <0.001 -- -- -- -- -- 

3-5 9

31 [17] 
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 3-6  
 ) 

 121 18 29.35  24 20 51.98 

 121 58 49.13  24 10 45.72 

 120 50 16.50  24 10 18.97 

 120 49 17.08  24 15 39.79 

 120 46 47.33  24 17 01.50 

 120 45 57.12  24 16 38.25 

 120 43 22.10  24 16 57.67 

 120 41 40.95  24 17 02.15 

 120 36 31.71  24 19 25.11 

 

3-6 Google Earth

 

 

 

 

 

 

3-4
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3.4.3 (2014/06/05) 

 3-7  

          ) )   

   2014/6/5 10 25 00 1655 2.8 29.5 26.1 7.6 371 -- 6.8 85.8 3.3 

   2014/6/5 11 10 00 1299 3.3 30.7 27.3 7.6 400 -- 5.4 68.4 3.8 

   2014/6/4 11 00 00 1125 1.5 30 29.3 7.8 451 -- 8.5 112.3 3.4 

   2014/6/5 13 30 00 1130 1 32 28 7.7 345 -- 7.7 100.6 2.1 

   2014/6/4 13 35 00 1126 2.3 30.5 30.2 7.9 460 -- 7.6 102.4 3 

   2014/6/5 14 20 00 1131 1 29 28.6 8.4 409 -- 8 104.8 2.7 

   2014/6/5 09 25 00 1298 1 27 27.1 8.9 320 -- 10 128.8 1.8 

   2014/6/4 09 50 00 1124 1 27 27 8.6 409 -- 8.8 113.2 1 

   2014/6/4 13 20 00 1118 3.3 27.2 27.3 8.3 312 -- 8.4 107.9 1.1 

 )  2014/6/4 14 20 00 1119 3.3 27 28.4 7.9 370 -- 6.9 89.7 2 

   2014/6/4 15 20 00 1123 2.5 33.6 31.5 7.7 547 -- 7 96.8 3.1 

   2014/6/4 15 10 00 1658 3.3 27.2 28.1 7.9 352 -- 7.4 95.9 1 

   2014/6/4 13 40 00 1121 1 33 31.4 8.7 490 -- 8.3 114.5 1.3 

   2014/6/4 09 00 00 1638 1 27.6 24.6 7.5 114 -- 8.5 108.6 1.5 

   2014/6/4 10 10 00 1639 3.3 26.1 21.9 8.2 282 -- 8.8 106 <1.0 

   2014/6/4 14 30 00 1122 2.8 33.6 31 7.8 616 -- 6.7 91.6 2.9 

   2014/6/4 09 40 00 1127 1 27.5 24.3 6.8 181 -- 7.8 98.2 1.6 

   2014/6/4 10 30 00 1128 3.3 27.7 27.1 7.7 305 -- 8 105 1.4 

   2014/6/4 11 10 00 1129 3.3 29.6 27 7.8 325 -- 8 104.5 <1.0 

   2014/6/4 11 30 00 1117 3.3 25.4 25.2 8.2 302 -- 8.5 107.4 <1.0 
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   2014/6/5 10 25 00 1655 9 6.5 180000 1.98 -- 0.227 -- 1.78 -- <0.001 <0.003 

   2014/6/5 11 10 00 1299 13.5 5.9 580000 2.62 -- 0.156 -- 1.28 -- <0.001 <0.003 

   2014/6/4 11 00 00 1125 10.5 3.2 110000 0.46 -- 0.434 -- 3.15 -- <0.001 <0.003 

   2014/6/5 13 30 00 1130 10 14.6 19000 0.35 -- 0.144 -- 2.48 -- <0.001 <0.003 

   2014/6/4 13 35 00 1126 11 50 170000 0.35 -- 0.224 -- 2.02 -- <0.001 <0.003 

   2014/6/5 14 20 00 1131 10 2.7 31000 0.13 -- 0.235 -- 2.97 -- <0.001 <0.003 

   2014/6/5 09 25 00 1298 8 1.8 8700 0.09 -- 0.2 -- 3.02 -- <0.001 <0.003 

   2014/6/4 09 50 00 1124 <4.0 <1.0 5300 0.08 -- 0.004 -- 1.86 -- <0.001 <0.003 

   2014/6/4 13 20 00 1118 4.5 517 10000 0.1 -- 0.254 -- 0.95 -- <0.001 0.018 

 )  2014/6/4 14 20 00 1119 14 374 69000 0.38 -- 0.323 -- 1.68 -- <0.001 0.014 

   2014/6/4 15 20 00 1123 12.6 28.1 20000 0.59 -- 0.192 -- 4.07 -- <0.001 0.008 

   2014/6/4 15 10 00 1658 <4.0 444 27000 0.13 -- 0.295 -- 1.39 -- <0.001 0.016 

   2014/6/4 13 40 00 1121 6.1 5.8 310 0.06 -- 0.011 -- 0.49 -- <0.001 0.006 

   2014/6/4 09 00 00 1638 4.5 5 470 0.13 -- 0.117 -- 2.46 -- <0.001 0.006 

   2014/6/4 10 10 00 1639 <4.0 296 210 0.05 -- 0.049 -- 0.64 -- <0.001 0.012 

   2014/6/4 14 30 00 1122 8.1 44.9 230000 2.81 -- 0.329 -- 4.49 -- <0.001 0.007 

   2014/6/4 09 40 00 1127 7.1 5.6 29000 0.47 -- 0.197 -- 2.84 -- <0.001 0.006 

   2014/6/4 10 30 00 1128 22.7 738 44000 0.16 -- 0.306 -- 1.99 -- <0.001 0.029 

   2014/6/4 11 10 00 1129 20.7 667 48000 0.15 -- 0.201 -- 1.68 -- <0.001 0.03 

   2014/6/4 11 30 00 1117 <4.0 491 35000 0.09 -- 0.424 -- 0.92 -- <0.001 0.015 

 



33 

 

                 

   2014/6/5 10 25 00 1655 <0.002 0.0005 <0.0003 0.003 0.016 0.064 <0.001 -- -- -- -- -- 

   2014/6/5 11 10 00 1299 <0.002 0.0009 <0.0003 0.003 0.015 0.12 <0.001 -- -- -- -- -- 

   2014/6/4 11 00 00 1125 0.002 0.0014 <0.0003 0.005 0.045 0.094 <0.001 -- -- -- -- -- 

   2014/6/5 13 30 00 1130 <0.002 0.0011 <0.0003 0.005 0.013 0.07 <0.001 -- -- -- -- -- 

   2014/6/4 13 35 00 1126 <0.002 0.001 <0.0003 0.004 0.023 0.127 <0.001 -- -- -- -- -- 

   2014/6/5 14 20 00 1131 <0.002 0.0008 <0.0003 0.007 0.03 0.05 <0.001 -- -- -- -- -- 

   2014/6/5 09 25 00 1298 0.096 0.0012 <0.0003 0.004 0.011 0.008 <0.001 -- -- -- -- -- 

   2014/6/4 09 50 00 1124 <0.002 0.001 <0.0003 0.003 0.008 0.009 <0.001 -- -- -- -- -- 

   2014/6/4 13 20 00 1118 <0.002 0.0022 <0.0003 0.01 0.066 0.283 <0.001 -- -- -- -- -- 

 )  2014/6/4 14 20 00 1119 <0.002 0.0011 <0.0003 0.01 0.058 0.304 <0.001 -- -- -- -- -- 

   2014/6/4 15 20 00 1123 <0.002 0.0019 <0.0003 0.003 0.023 0.05 <0.001 -- -- -- -- -- 

   2014/6/4 15 10 00 1658 <0.002 0.0011 <0.0003 0.011 0.056 0.328 <0.001 -- -- -- -- -- 

   2014/6/4 13 40 00 1121 <0.002 0.0008 <0.0003 0.001 0.014 0.01 <0.001 -- -- -- -- -- 

   2014/6/4 09 00 00 1638 <0.002 0.0009 <0.0003 0.001 0.009 0.007 <0.001 -- -- -- -- -- 

   2014/6/4 10 10 00 1639 <0.002 0.0019 <0.0003 0.006 0.039 0.252 <0.001 -- -- -- -- -- 

   2014/6/4 14 30 00 1122 <0.002 0.0017 <0.0003 0.003 0.031 0.075 <0.001 -- -- -- -- -- 

   2014/6/4 09 40 00 1127 <0.002 0.0013 <0.0003 0.002 0.024 0.017 <0.001 -- -- -- -- -- 

   2014/6/4 10 30 00 1128 <0.002 0.0023 <0.0003 0.014 0.085 0.38 <0.001 -- -- -- -- -- 

   2014/6/4 11 10 00 1129 <0.002 0.0012 <0.0003 0.015 0.091 0.375 <0.001 -- -- -- -- -- 

   2014/6/4 11 30 00 1117 <0.002 0.001 <0.0003 0.011 0.058 0.302 <0.001 -- -- -- -- -- 
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