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Abstract 

Long-term disturbances by human activities on Taiwanôs river environment 

have induced ecological degradation and increased the difficulty of river 

management. The river management of Tawian government authority used to 

aiming at flood control, flood protection, and water resources allocation, 

indicating the inconvenient truth that severe competition exists between water 

conservancy and ecology. Integrated management for river and wetland 

environment is scarce. In recent years, environmental protection consciousness 

has been more and more important, there is an urgent need to conduct a 

comprehensive investigation to make up the shortage of existing material which 

should be integrated for public reference. The project was to investigate Tamsui 

River situations and was carried out through field investigation, simulation of 

numerical model, statistical analysis and integrated index calculation. Five sites 

in Tamsui River and ten sites in Keelung River, Dahan Creek and Hsindien 

Creek were setup for filed investigations. They included biotic factors such as 

avian, plants, fish, insects, benthos, mammals, amphibians, reptiles and 

environmental factors such as flow characteristics, river bathymetry, habitat 

types, landscapes and water quality. According to the results of the index of 

biological integrity (IBI ), the average score of IBI in the four seasons of the 

current investigation was higher than that of the previous survey, indicating the 

improvement of the aquatic ecosystem. The best performance occurred at the 

site between the Xiulang Bridge and Fuhe Bridge in Hsindien Creek with the 

increase of the IBI  score from 19 points (level C) to 36 points (level A). 

Furthermore, from the abundance analysis of bird species, the abundance of 

species in this period is higher than that in the early stage, which was attributed 

to the improvement of aquatic environment and diverse habitat. 
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Taipei metropolitan area where more than one-third of Taiwanese 

population lives encountered continuous severe floods before Taipei Flood 

Prevention completion. However, its function might be changed by urban 

development and natural alteration. This project examines four impact factors on 

Taipei Flood Prevention corresponding to anthropogenic effects and climate 

change threats, including riverbed elevation, riverbed roughness, water stage at 

river mouth, and the 200-year return period flood. Numerical modeling was 

adopted to identify factors affecting this ability. Suggestions are made and 

provided in this project as improvement measures. The 200y return period flood 

results in a flow discharge of 17,300 m
3
/s for the Taipei Bridge section of the 

Tamsui River and a bypass flood discharge of 6,200 m
3
/s for the Earchung 

floodway at the current situation. The Taipei Bridgeôs flood level, currently very 

closed to the planned level of 8.40m. In order to recover the bypass discharge 

and decrease water stages, two cost-effective strategies were proposed. One is to 

monitor the riverbed elevations within the Tamsui River at the Taipei Bridge 

section, and to dredge silt if necessary. Another one is to decrease the riverbed 

roughness of the upper and middle sections of the Erchung Bypass 25%. In 

addition, the current reach between Guandu Bridge and Tamsui River mouth 

doesnôt meet the protection goal due to no high-level levee was built for 

landscape and natural environment reserve purposes. Non-structural measures 

for the flood protection and mitigation were thus concerned. Nine scenarios of 

different return period floods were simulated and were used to identify the 

potential inundation maps (PIMs). Seven areas in the reach, such as Tamsui Old 

Street, Sumeikern Creek, Guandu Temple, Waziwei Village, Neulioupu Creek, 

Wushantou Creek, Longshing Creek, were pointed out as the protection areas 

(PAs). The mitigation of the river flood impacts of the seven PAs by using PIMs 
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was presented. The structural facilities are not recommended so far due to the 

uncertainty of land use limitation, landscape impacts, residentsô will of 

acceptance, and technical feasibility. We conclude the tackle timing of 

evacuation when the river level reaches the second flood warning stage and 

suggest the government authority to integrate the PIMs and flood warning stage 

proposed by this project as an early warning system for effective evacuation. 

 

Key wordsȸTamsui River, Taipei Flood Prevention, River Situation 

Investigation, River Regulation, River Management, Ecology 
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נ ПᾈЎ Џᵂ ὑᾙѬȳᵓѬȳṮ☻

ḳᾼѬᵓ ╟Ȳ ю Ӣ ᾼᴕ ȴῺדẃȲӦὑ

ϢӖἬ ҒȲ╜ἈцӖ Ӣ♄₇ П с Ӣ ’Ṏ

ἘὋ Ȳ֪ױᾈЎПᾙ Ȳ ḳṮḳҵȲ ҒϤᾈЎӢ

’ṎȲ ᴖ ПᾈЎӢצ ᾎ ṜѬᵓЏ ᴯ ᴩӢ

’ П ȳ Ȳ╝‎ ֯ вҒѿ ▲Ἠ ҉ צ

ПЛṜȲṳ ֥ ẁ֢ꜜ ᴕȴ 

Ӑ ▲֮ Ɫ ѬᾈѬṆȲϱ ⱢЄ ȳ ἇ ц

ᾈȲЄ ֯ᴂІ ֥ ἇ ∟ȲכⱢ Ѭᾈѻ☼ȴѻ☼ᴟ

ế ᾈ ☼∟Ȳὑ Ѭ ᾒṞЀ ῺᾃϤ ȴ ѬᾈṆи

ᵉ ֮ȲӢᾬד ȴ 

 

ϡȳЏᵂ ӭ  

(Ϛ) Џᵂ  

Ӑ Џᵂ ֽ 1-1ȴ 
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(ϡ) ӭ  

Ӑ ӭ Ɫ ᴩ ѬᾈѬṆᾈЎ ▲Ȳѿ∂

Ӣ ȲṳṼ ӐᾈṆ Ӣ цӢᾬ ֮ ҏᾈЎ

∂ ȲẁЏ ᴯ Ϣ ᴕȲѿ ᵅӑẃᾙ

Џᵂ Ӣ П ȴ 

Ӑ ȲṼ Ӑד⇔ ֽϯȴ 

1ȳ  

ᶙכ ѬᾈṆᾈЎ ▲ȴ҉и ẁ ╟ᾈЎӢ
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Џᾎ П ᴕ ӣȲѿ Ӕ ẞӢᾬֵ ἤ’Ṏ Ӣ Ṇ

Ә ᵓӣП ӭ ȴ 

(1) ᶙכᾈЎ ▲∟Ȳѿ Ɫ∟ ◕ ц Ỵּר

о П╓ ⁄ȴ 

(2) ч ֢ ◕ П ἤцϢѝȳ ҭ ῂ ἤПֵ

ȴ 

(3) ӦἋᴼѬỴ֮ П ẃ ∂ Ȳṳ ֥ П

Ȳ П ẁȴ 

(4) ֥ Ὼ֮ ὍῈ Ṇ Ȳ ẔһПе ֮ȳ

ȳ ד ֥ȴ 

(5) ᶮכ ᾼԅ ц ὍῈ Ṇ ȴ 

(6) ═ṳ’Ṏ Ӣ П ֮Ȳṳ ԅ ȴ 

(7) ☻ ϩиέ∟Ȳ Ҡ ẁӑẃ֢ ᴯ ד ᾙ

Ἠ П ᴕȴ 

2ȳӐד⇔ 

(1) ∂ вד Пᶙ ἤ 

(2) ᶙכ Ѭᾈѻ☼(Є ἇ ☼ЀᴟᾈЀ) 4 װ

ќ☼(Є ȳ ᾈȳ ἇ )ȳ ἇ )☼ќװ רּ

)цЄ ќ☼(Ϯװ ᾈ) 1~3 Ӣװ

▲ȴ 

 

ϮȳЏᵂ ӭцв  

Ӑ ѬᾈѬṆ ᴩ Ӑ ȳ ֮ ▲ Ὠכ▲

иέцᾈЎ ᴷ ᵂ ȴὑ כᶙד104 Ѭᾈѻ☼(Є

ἇ ☼ЀᴟᾈЀ) װ3~1  ▲ЏᵂȲ105דᶙכ ѻ

☼ װ 4  ▲Џᵂȷќ☼(Є ȳ ᾈȳ ἇ )ȳ ἇ װ



1-4 

ќ☼( רּ )цЄ ќ☼(Ϯװ ᾈ) װ3~1 ▲Џ ȲW106דᶙ

כ ќ☼ װ4 ▲ЏᵂȴḕϚד⇔Џᵂ Ὑֽϯȸ 

(Ϛ) Ϛ(ד104)ד⇔Џᵂв ȸ 

Ѭᾈѻ☼(Є ἇ ☼ЀᴟᾈЀ) 1~3 ╡)װ

(וּ ▲Џᵂȸ 

1ȳ Ӑ  

2ȳ ֮ ▲(ᵶ ▲ ȳ נּ▲ ȳᾈЎ ▲ȳӢᾬ

▲ȳцᾈЎῈ ᵓӣиӁᾭᾓ ▲ ) 

3ȳᾈЎ ∂ ῴḔׁש  

4ȳӢ ∂Ӵцϱ  

5ȳ Ὠכ▲ ȳиέ ᴷ 

6ȳ ѬᾈѬṆѻ☼ ☻ ϩиέ Ḃ ∂  

7ȳ Ϛד ᵫ ֙ цẔ҃ 

(ϡ) ϡ(ד105)ד⇔Џᵂв ȸ 

Ѭᾈѻ☼(Є ἇ ☼ЀᴟᾈЀ) 4 ủ(ҍ)ц

Ѭᾈќ☼ ╡)װ3~1 (וּ ▲Џᵂȸ 

1ȳ ֮ ▲ȷ 

2ȳᾈЎ ∂ שׁ ȷ 

3ȳӢ ∂Ӵцϱ ȷ 

4ȳ Ὠכ▲ ȳиέ ᴷȷ 

5ȳ ѬᾈѬṆѻȳќ☼ ☻ ϩиέ Ḃ ∂  

6ȳ ϡד ᵫ ֙ цẔ҃ȴ 

(Ϯ) Ϯ(ד106)ד⇔Џᵂв ȸ 

Ѭᾈќ☼ װ4 ▲Џᵂ 

1ȳ ֮ ▲ȷ 

2ȳᾈЎ ∂ שׁ ȷ 



1-5 

3ȳӢ ∂Ӵцϱ ȷ 

4ȳ Ὠכ▲ ȳиέ ᴷȷ 

5ȳ ѬᾈѬṆѻȳќ☼ ☻ ϩиέ Ḃ ∂  

6ȳ Ϯדц ᵫ ֙ цẔ҃ȴ 

ῶ 1-1 Џᵂ ӭ ῶ 

ӭ ᵂ װ в  Џᵂ Ἠ  

1 

ѬᾈѬṆ

ᾈЎ

Ӑ

▲ 

Ӑ ҔᵶᾈЎ

ȳ☼ ȳ☼ ц

Ѭ ȳᾈЎ₤ ȳ╠צ

Ӣ ▲ ц› ᾈ

Ў Ὠכ▲ ȴ 

 

2 

ѬᾈѬṆ

ᾈЎ

֮ ▲ 

Ҕᵶ ▲ ȳ נּ▲

ȳᾈЎ ▲ȳӢ

▲цᾈЎῈ ᵓӣиᵉ

ᾓ ▲ ȴ 

1.ᾈЎ ▲ȸ 

ÈᾈЎ ֪І ▲ȸ ֥Ѭ Ӣᾬ

▲ ȴ 

ÈᾈЎ ֮ ▲ȸѿ░Ѭ ᾈЎᵅ☼

Ɫѻȴ 

ÈᾈЎ ϢЏ ᾬ ▲ȸ ▲░Ѭ

☻☼ Л֝☼ᾓ ᾬП …ȴ 

2.Ӣ ▲ȸ 

ὑ Ѭᾈѻ☼ 5 Ȳќ☼

10 ȴ 

3 

Ӣ

∂Ӵц

ᾈЎ

∂  

Ҕᵶ ֮ Ὠכ▲

ȳ֮ Ṇ Ӣ

∂Ӵцᾈ

Ў

ᾃ Ṷ ȴ 

֢ Ὠכ▲ ҏ 1. ▲ ᾬ

ῶȳ2.’Ṏ ᾬ ῶȳ3.֢

ᾬ כ ῶȳ4.֢ ᾬ Ϛ

ῶȳ5.֢ ᾬ ҏ Ϛ ῶȳ6.

֢ ҏ ᾭᾓϚ ῶ Ȳṳ

Ὠכ▲ ϤᾈЎ Ṇ ȴ 

4 
ᵫ  

ц ֙ 

ɦ Ѭᾈ ѬᾈѬṆᾈ

Ў ▲(2/3)ɧПכὨ

ᵫ ц ֙(ᵶԏ

)ȴ 

֢ Ὠכ◕ ᵫ ȸ 

ῴ ᵫȸὑ 105/03/25 ӻ 25Ԍȴ 

М ᵫȸὑ 105/07/5› ӻ 25Ԍȴ 

Ӓ ᵫȸὑ 105/11/5› ӻ 25Ԍȴ 

Ὠכ ᵫȸὑ 105/12/5› ӻ 25Ԍȴ 

 

  



1-6 

ҳȳѝ иέ 

ҟ ѬᾈѬṆד ᾼᾙ Ӣ ṅשׁ▲ Ȳ

ֽῶ 1-2ȲԚצ 20 ȴẔМѬᵓ Җ Ѭ צ 2 Ȳ Ӱ 

Ѭ + Ӣ צ Ȳ ҖӀ╜Ἀצ 3 Ȳ ᴞ ’ Ӣ

דצ ȲѬ ứ ᶝᾼ ▲ ὑ ứ вᾼӢ ▲Ȳ

ҖӀ╜Ἀצ 3 Ȳ ᴞ ’ ȳ ᴥе צ Ȳ Ѭᵓ

ϫᾈЎᶝⱢ Ѭᾈ ▲ › (2005)ᾼỗ ᴯȴ 

ῶ 1-2 Ѭᾈ☼ ד Ὠכ▲ ᵫ 

Ԍ ѻד ᴯ ֤  

2014-2015 Ѭᵓ Җ Ѭ  
Ӱ Ѭ ☻ ᵂ ϯ ᾈ Ӣ

цḂ Ѡ  ṅשׁ

2014-2015 
ҖӀ╜ἈЏ ᶝѬᵓ

Џ  
ῂІ Ể ֮ ֮ ▲Џᵂ 

2013 Ѭᵓ Җ Ѭ ᶝ 
Ӱ Ѭ Ὅ ϯ ᾈ Ӣ П ▲

ṅשׁ  

2012-2013 
ҖӀ╜ἈЏ ᶝѬᵓ

Џ  
ᾈ Ӣ ▲Џᵂ( Ϛ ) 

2012 ҖѬ ứ ᶝ ҖѬ ứ Ӣ ▲  

2012 ҖӀ╜Ἀ ᶝ 
ҖӀ┤Іᶠᴞ ’ Ӣ⇔ד100

ᵂ ỗ ὢ  

2012 ҖӀ ᾬ’  
ҖӀ ’ ֮Ḃ

Ɏ ᴂ М ◕ɏ  

2012 ҖӀ╜ἈѬᵓᶝ 
Ѭᾈ ᴥе ᾘ Ӣ ▲ Ṏ

 

2012 ҖӀ ᾬ’  
⇔ד100 ᴞ ’ מּ Ὥ ὑỂ

∟ ᴷ  

2011 ҖӀ╜Ἀ ᶝ 
ɦד99 Җ ┤Іᶠᴞ ’ ▲

ц ɧ 

2011 ҖӀ ᾬ’  ҖӀӢᾬֵ ἤ╓ ▲  

2010 ᴩ╜ ỗ Ὥ ᶝ 

צ Ӣ ᾬ ֮ᵓӣ ▲ц

-ҳ ֮’Ṏц Ṏ

ᵫ 

2009 ҖӀ╜Ἀ ᶝ ҖӀӢᾬֵ ἤ╓ ▲  

דּ 2009 ỗ  ɦ ѬᾈЄ ἇ ֮ Ṏ П



1-7 

Ԍ ѻד ᴯ ֤  

ṅɧשׁ ϡדɎ98ɏ ֥ἤׁשṅכὨ ᵫ 

2009 
ᴩ╜ ỗ Ὥ

ᶝ 

ᾈЀ ֮₤ᴞ ’ Ӣᾬ ▲

П ֥ έ Ӣ ╓ П∂Ӵ 

2008 ҖӀ╜Ἀ ᶝ ҖӀӢᾬֵ ἤ╓ ▲  

2008 
Ѭᵓ ϫᾈЎ

ᶝ 

ἇ ṃ ᾈ цᾈ ᾙЏ

 

2007 Ѭᵓ Ѭᵓ Ἤ 
ѬᾈṆּמ Ὥ ֮ ԄҠᴩἤ ᴷׁשṅ

Ɏ2/2ɏ 

2006 
Ѭᵓ ϫᾈЎ

ᶝ 

ѬᾈᴂІ ֮ ᾈṮׄԓцᾈЎӢ

֮  

2005 
Ѭᵓ ϫᾈЎ

ᶝ 
ѬᾈṆᾈЎ ▲  

 
  



1-8 

ХȳЏᵂ☼  

Ϯד ᾼЏᵂ☼ Ȳֽ 1-2ȴ 

 

 

1-2 Ϯ(106~104)ד ☼  

 



2-1 2-1 

ϡ  Ӑ  

ѬᾈѬṆᾈЎ Ӑ ҔᵶᾈЎ ȳ☼ ȳϢ

ѝῂ ҭȳ☼ цѬ ȳᾈЎ₤ ȳᾈד ȳ› ᾈЎ

Ὠכ▲ Ȳѿϯ ֢ ן Ὠכ ὙПȴ 

ϚȳᾈЎ  

Ѭᾈ ᴞᴯὑ е вᾼ₇ӥЍȴ ѬᾈиᵑצϮ

Єќ☼ȸЄ ȳ ᾈȳ ἇ ȴ ѬᾈⱢ ϮЄᾈЎȲ☼

פּ 2,726ӂѠеṭȲԓ  158.7еṭȲӂᶁị 1ȸ122ȴќ

☼Ҕ╗Є ȳ ἇ ц ᾈ ȲЄ ֯ᴂІ Ϛ ἇ

Ɫכ☼ Ѭᾈѻ☼Ȳ ᴫҖ☼֣ Ѭ ᾒṞЀ ῺᾃϤ ȴ

Ѭᾈѻќ☼ ☼ ҖӀȳ ҖӀȳ Ӏц Ӏҳ Җ

ѻ ᴩ╜ Ȳ цЍὭȳ ḋȳ Ӏ Ё֮ᵓӣ₤ ȲᾘỴ

ᾼӢ ȳϢѝцѬᵓ ȲⱢ Җ ᾼᾈЎȴ 

 

ϡȳ☼  

(Ϛ) ѬṆ 

ѬᾈצϮЄќ☼ȸЄ ȳ ᾈȳ ἇ Ȳѿϯиᵑ

ȸ 

1ȳЄ  

Є ☼ 1,163ӂѠеṭȲ  135еṭȲӂᶁị

1ȸ37Ȳᾈᶩị ȲѬϩ Ȳӭ›Б∂צ

ȳ Ӱ ֵӭ Ѭ Џ ȲⱢ Җ

цеԚ ѬП ȴѻ ќ☼צ ᵾ ȳϮ ᾈȳ

ȴЄ ☼ ҖӀȳ Ӏȳ ᴎ ѿцừ ᾼ

ϚЊ иȲϱ ⱢӰ Ѭ ẁ Ӏц ҖӀὰ ȳЁ

₨ȳ ȳϮ ȳ ȳ ὭȳὭЀȳ Ѝȳ ☺ȳХῖȳ



2-2 2-2 

ϥṭ ֮ ӣѬȴ 

2ȳ ἇ  

ἇ ὑ І Җ פּ 700еѐ Ȳ

☼ 909.54ӂѠеṭȲᾈ  82еṭȲӂᶁị 1ȸ54Ȳ

ѻ ќ☼צ רּ ȳ⁮ Ṕ ȴ☼ ҖӀ

ἇ ȳ ẃ ȳỉὭ ȳӰ ц ȴ ἇ Ѭ

ȲѬ ṏֻȲ╥ Җ ӖӢӣѬᾼѻ ẃ ȴῺ

ѿ ẁѬ Пẁ ⱢѻȲẔϱ П Ѭ ȳ᾿

‌ ᵛⱢᴞẃѬ ѬЏ ȴ 

3ȳ רּ  

רּ ϱ ὑ ЍЍ Җ ᶠ ϡ ЍṆᾼ

ѭ ЍȲ 310 еѐȲѻ ќ☼צ╓⁮ ȳе ∟

Ȳ☼ צ 113.72ӂѠеṭȲԓ ּפ 29.6еṭȲӂ

ᶁị 1:67ȴᴩ╜ ҖӀц ҖӀẒᴩ╜ ȲӦ

Ѭᵓ ҖӀԚ ȴ 

4ȳ ᾈ 

ᾈⱢ Җᾼᾈ☼Ȳ ὑӂ ӰἉᴫ П

Ѝȳ 300еѐȲѻ ќ☼Ɫ ȳ ȳ ȳ

в Ȳ М☼ ҖӀӂ ȳ ῠ ȳ Ӏ ȳ

ϝ Ȳԛ ᴄѦ Ϥ ҖӀȲ ∟☼ᴟ ӂ ᾃϤ

Ѭᾈ☼ 490.77ӂѠеṭȲᾈ  86еṭȲӂᶁị

ᴞᾈЀᴟ⁮ Є Ɫ 1ȸ6,700ȳ⁮ Є ᴟϝ Ɫ 1:4,900ȳ

Є ᴟ— Ю Ɫ 1:250ȲⱢ ѬᾈṆМ ӂ ῏ȴЄ

​ ȲМ ᾼᴄѦȳ ӀᾼХ ֮ П›

ӢѬ ȲⱢϠ ḟ Ѭ Ȳὑ ẞד2003 ד2005 ֯

ῠ ∂ ЍІи☻ Ȳ֯☻Ѭ Ӣ Ȳ ϱ ☼ϯᾼ и



2-3 2-3 

☻Ѭ Ӧи☻ ᾿ Ϥыӂ◦Ȳ М ֮ ᾼ☻ѬṮạ

ẓדצ Ὠȴ 

(ϡ) ֮ѝ  

1ȳ֮ᶮ֮  

200 Ȳ‹ד Җִ֮יỮӑᶮכᴖ╥ϚѱЍ֮Ȳ

ѬᾈѬṆṳ‍ ֯ϮЄќ☼ Ȳᴖ╥ӦἬ ɦҡ ἇ ɧȳ

ɦҡЄ ɧиᵑϤ Ȳ3~6 Ȳ֪‹ד ᵂӣ Җϯ

Ȳҡ֮יִכ ἇ йּזЍṖȲ֮ ᵅᾼҡ ἇ ҡЄ

Ȳϯ ᾼЄ Ḃ Җ☼Ȳ ֣ҖҖὧ☼Ϥ Җ

ױȲ֮יִ ѬᾈѬṆЄ Ἁứȴ1 Ԝᾈ‹ד ḇȲ

Ѭ Ϥ Җִ֮יȲ ᾬ Ϥ ѬᾈȲ ẃ Ỵ ᾬȲ

ҖצѬ ȳ ȲѬ◊ȳ ῧ Ỵ ᾬȴ 

Ѭᾈ☼ ᾼ֮ Ȳ Юὑ 0~3,529еѐȲ ᵅὑ

100еѐᴾ 19.8%Ȳ 100еѐᴾ 80.2%Ȳ 2-2

ἬӱȲ֮ Ӧ⁮ἏҖ ᵅȴ 

2ȳ֮ Ё  

ҖЁ ҡᴔֵ−צ ᾬ І ẔМȲ ᵑ╥ Ỵ

ᾬȲ Є ӢỄּד ›ᾼᴍדᴔ "Ḙר"Ҡᵂᴸ Ȳ

Ḙר╥ Ỵ ᾬȲṓ Җִ֮י ȳԜᾈ ḇ∟Ȳ

Ỵ ᾬ Ѭ Ϥ Җִ֮יȲ І е Ȳ ∕

ῤȲ∟כ ⱢᴍדЄ ȴ 

ҖӀᾼ Ѝ ꞋѺנ ֮ȲֽѤ▒҇ ỵȳҖ᷾ȳ

⁮ ᾼѺ Ȳᴖ ֯ᾼϝ╦Ѝȳ ὙЍȳ ЍȲҠ ╥

ѭЍ ỵ ᴰѺ ∟Ἤ Ȳכ Ἇ ὙЍᾼԊ Є Ȳ

ᵧ  ϯịȲ …ѭЍ ỵ☼ϯ ỆἬ ȴ 

Ѭᾈ☼ П ֮ ȲЄ ᵧᴫ⁮ȳὧҖ ᾭиӁ(

http://zh.wikipedia.org/wiki/%E7%9B%86%E5%9C%B0


2-4 2-4 

2-3)ȴ Җִ֮יѿḤ ⱢѻȲᴾ 13.09%Ȳ Єᾼ

╥Є Ѝ (13.38%)Ȳ ֢ ֮ ֽῶ 2-1ȴ 

3ȳ Ѭѝ 

(1)  

Aȳ цד ⇔ 

ӂᶁד ⇔Ɫ 22.6ʕȲẔМѿ 7ѣԌП 29.2ʕ

ȷ1ѣԌП 15.8ʕ ȴɑדӂᶁד ⇔Ɫ 79.3%Ȳ

ѿ 6ѣԌᾼӂᶁד ⇔ ȴ 

Bȳ ​  

​ ѻ ​ М֯ 5ѣᴟ 9ѣȲѣӂᶁ ​

200 ᴏȲѻ ắ ​ủ ц Ἤ Є

​ᾼ Ȳ Єѣᶁ​ ҏ ֯гѣⱢ 319.4 ᴏȴ 

Cȳ ​ѡ цѡ  

ӂᶁד ​ѡ Ɫ12щȲѿ2ѣԌ14.5щ Ȳ

7ѣԌ 8щ ᵅȲדѡ Ɫ 1541.3Њ ȴ 

Dȳ  

ӂᶁד Ɫ 1.7еѐ/ּהȲ֢ ѣ Юὑ 1.4~2.0

еѐ/ּהȴ 

(2) Ѭѝ 

☻☼ Ȳ ἇ Ɫ ӴѠеѐȲЄה10,300ּ

Ɫ ӴѠеѐȲẒה13,200ּ ☼∟ᾼ Ѭᾈ☻☼ Ɫ

ӴѠеѐȲҫӦϡה23,500ּ ☻ и☻ ӴѠה9,200ּ

еѐȲ ᾈⱢ ѿϯᾈЀ☼ ⁄Ɫ ӴѠеה25,000ּ

ѐȴ 

  



2-5 2-5 

(3)  

֮ ủוּ צ – ȲẔ П ​

ḳכ ȴӐ☼ ḕדắ – П ȲṼМҶ

ᶝ ד – Ȳ Ӑ☼ ẓ№ ᾼצ

1ȳ2ȳ6ȳ9 ȲԚ Ȳᴾװ190 – װ ᾼ 47%Ȳ

2-1Ἤӱȴ 

 

 
ẃ ȸМҶ ᶝȴ  

2-1 ֮  

(4) Ѭ ᵓӣ 

Ѭᾈ☼ вד Ѭ ╟ᴯ 2-5ἬӱȲ

ὰצ Ѭ ȳ᾿ Ѭ ȳӰ Ѭ ȳ Ѭ 4

ѻ ╟ȴ Ѭᾈ☼ вậѬЀᴯ 2-6ἬӱȲ

צ Ѝ ȳ‌ ȳ᾿ ȳϥ ậѬЀȴ 

  

Ӗ › Ӗ~ד14  ד105



2-6 2-6 

ῶ 2-1 Ѭᾈ☼ ֮  כ

֮  ᴍиѩ(%) 

Є Ѝ  13.4 

Ḥ  13.1 

Ѭ ☼ (ђ ) 11.9 

ѤЍ  10.3 

⁮  7.1 

ӰἉ  6.5 

Є  5.5 

ҳ +ỵ(Ӫᵐ ) 5.4 

 4.5 

ḬѬ  4.1 

 3.5 

⁮  2.3 

ᴊṔ ỵ 1.9 

ὭЀ  1.5 

֮  1.5 

Х╓Ѝ  1.1 

ỵ 1.1 

ϡ  1.0 

ᴫḋ  0.9 

Є  0.8 

Җ  0.7 

ѭЍỵ☼ 0.6 

ѭЍỵ  0.5 

Ӊ ỵ 0.3 

Ѝ  0.2 

М  0.1 

ầ  0.1 

М  0.1 

ѭכỵ  0.04 

Ёמּ ֮  0.02 

Ѭ ỵ 0.01 

+Ѻ 0.01 



2-7 2-7 

   

2-2 Ѭᾈ☼ ֮ᶮ  2-3 Ѭᾈ☼ ֮  2-4 Ѭᾈ☼ Ё֮ᵓӣ  

ẃ ȸв╜ Ё МїȲӖ  ȴד98



 

2-8 

  

2-5 Ѭᾈ☼ Ѭ ╟иӁ  2-6 Ѭᾈ☼ ậѬЀиӁ  

ѱẃ ȸA. ὰ Ѭ ȸ ᴞẃѬеҨ ϫϡ ȴB. ᾿ Ѭ ȸ ҖᴞẃѬṶ Џ ԓ ȴC.Ӱ Ѭ ȸӰ 

Ѭ ȴD. Ѭ ȸ Җ Ѭ ᶝ 

A B

C

D

Ѭ ╟A

A

C

D

B



 

2-9 

(Ϯ) Ϣѝῂ ҭ 

1ȳᴩ╜  

Ѭᾈ☼ ҖӀȳ ҖӀȳ Ӏȳ Ӏѿ

ц иᾼừ ȳ ᴎ Ȳ Пᴩ╜ Єׄצ 58

ᴩ╜ Ȳ 2-9Ἤӱȴ 

2ȳϢЀ ᾓ 

Ṽ ֢ Ӏљ╜Ṷ Ἤ ד2015 5ѣԌϢЀ Ȳ

∟ Ѭᾈ☼ ҖӀȳ ҖӀȳ Ӏȳ Ӏ

צ 294.7 љȲḽЅѩẂּפ 0.96ѩ 1Ȳ ϢЀ צפּ 772

ϢȲ ῶ 2-4ἬӱȲϢЀѿ ҖӀ ֵȴ 

3ȳЁ֮ᵓӣ 

ṼӖ ╜вד98 Ё Мї Ȳ ӱ Ѭᾈ☼

Ё֮ᵓӣѿ Ὥ֮ⱢѻȲּפᴾ 75.6%ȲẔװⱢ∂ ӣ֮Ȳ

ᴾפּ 7.5%Ȳ ӣ֮Ҝ 6.1%ȲẔ ⁄ Ѭᵓӣ֮ȳ ’ӣ

֮цẔ҃ӣ֮(ᵶԅ ╟ȳ еԚӣ֮ )Ȳṿӣᾭᾓ

ֽῶ 2-2ц 2-4Ἤӱȴ 

ῶ 2-2 Ѭᾈ☼ вЁ֮ᵓӣᾭᾓϚ ῶ 

ӣ֮ ᵑ Ὥӣ֮ ∂ ӣ֮ ӣ֮ Ѭᵓӣ֮ ’ӣ֮ Ẕ҃ӣ֮ 

ᴾӣѩẂ

(%) 
75.6 7.5 6.1 3.2 0.1 7.6 

ẃ ȸ1.в╜ Ё МїȲӖ ȷ2.Ӑד98 ȴ 

 

4ȳ  

Ṽ Ѭᾈ☼ в֢᾿ Ӏ( Җȳ Җȳ )ѻ

ᴯ ϢЀ (Ḇ ᴟ 2015)Ȳ ῶ 2-3ȴ☼ в

ᶁѿЏ ὢ ⱢѻȲ ӱ Ѭᾈ☼ ═Ϛứ

ѩẂ Ὥ ᾫ ȲᵀӔ ֣ѿὢ Ɫѻᾼ ₤

ȴ 



 

2-10 

ῶ 2-3 Ѭᾈ☼ в ϢЀᾭᾓ(ᴍиѩ%) 

ᵑ ҖӀ ҖӀ Ӏ 

Џ  35.49 18.82 46.92 

ὢ  63.92 81.04 52.14 

Ὥ ᾫ  0.59 0.14 0.94 

ẃ ȸhttp://statdb.dgbas.gov.tw/pxweb/dialog/statfile9.asp 

 

5ȳӻ ᾓ 

Ѭᾈ☼ Мϯ ֮ ҵ ӻ Ɫе ȳ

ц Ȳ ֵצ⁄֣ ( 1ȳ 3ȳ 5ȳ 2)

ע ( 1ȳ זּ(3 ẔМȲ צ ȳὲЍ Ȳ

ҫҵצ Ȳ צ Җȳὰ ȳ Ȳѿẁ⁮Җ

ПӣȲӻ Ṇ ― ȴ 

6ȳ ҭѝо 

Ȳ‹ד300 Җ ╥ ֮ᾋ ӻ П֮Ȳ Ә

ᾈ а Ϣᾼ ȲWɲ ҖⱢ Ổ ᾼ П֮ȴ

ѝϢ ᶮ Җȸ 

Ѝ П Л Ȳ ​וּ Ȳ ░Ὤ Ȳᴖ◖ ҏ

ḥὑѬ Ȳ П⁄ ȷϭ​∟ ѡ ῈȲ ⁫Ȳ

צ ⱢХᴥᶮ Ȳ̓͂ Пֵ ȴ(ҏᴞ ȸɞ ⁮ ᶳɟ

Ẫ 1) 

ԒӖ‹ד200 Ϥ Җִ֮י Ở ᴩ Є Ȳ80

ѡ‹ד ҅Ȳ ֤ ᾼ ( ᵛ Ѥᴣ)Є

ἉứȲ Ҡᾘ ѬᾈᾈЀ ᴩᴟױ ᴩ Ȳ∟ẃ

ȲҬ ẞЄ ȴ ẞ ‹ד50 Җ‒ Ở

ȲᾈỴ ֮ Ở ҷȲ ủᶁ с Ȳ ϯ

Ѭᾈᾈ ᾼ┤Іᶠ ֮ȳ ֮ȳᴎ ֮ȳХῖ ֮ȳ

ᴂ ֮ ȴ 

http://statdb.dgbas.gov.tw/pxweb/dialog/statfile9.asp
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ѿϯ Ѭᾈ☼ ẓ ҭѝоᾼ֮ ȸ 

(1) ἇ 

ἇ ὑ ד Ȳ ЭϮᴍֵד›Ȳ

ЄỉὭ ȴ ӒדȲ Ϣ Ӗế ᴰӖӻὔȲ֯

ἇ ҏЍЀϚ ᾼᾈ ϱ ἇȲ ếϯ ᾼɦἇ

І ɧדѩȲ╥ѩ ᾼ ἇ ȲἬѿ ɦ ἇɧȴ ἇ

Ϥ ἇѺ ֮П∟ȲⱢ ἇ Ϡ ȳ ῧ

ȳ І ȳ ȳ‌ ȳ᾿ ȳ ȳ Ϯ Х

ȴ 

(2) Ϯ (ϮṔ ) 

Ϯ ֤ⱢϮṔ ȲϮ ᴔ ὑ ȲⱢ

Җ ȳ ȳ ȳ ц╬Ӂᾼ Ȳ

Ϛ ȲϮ Ɫ ֮‒Ԋ ȲϮ ᾈ ֥ȳ

Є ϤӀ ȲϢЀ Ѭ Ȳ֯ ӥ Ὼ Ϥ

Є ȴ 

(3) Є  

Є נ ҵӻ ѿ ⱢѻȲѿӰὰҡ Є

ếӂᴔ Ȳ ҡ ὑ∂פּ ҅Ȳ ᾼ

Є ɎЄ ɏ ὭӴȲ ȲЄז Ѝ ᾼ

ᴏȳ ц ᾬ Ȳ Ӧ ҡ ᴟ

ϱ Ȳ Ἇϯ ᾼ ȳЄ Ȳ ҡ ṓ Ϡ

Є Ἇᾼ ѣȲӼҠ Є ᾈᶩϯ П Ȳ

Ӱ Ѭ ∂ ᶙЏ∟Ȳᾈ ắḤẚȲҡЄ ᾈᶩ

ѣ ҒЄȲ ֯Б ֯ҙЍ  ( 2-7)ȴ

ᾈᶩἉ ᾼỵ ȲϚ ᾭᾼỵ Ȳửֽ

ᾼ￼ Ȳ ֮☼ Ȳ ￼ᾼ ɦ ɧȴ 
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(4) Ӱ ᵾ 

רּ ϱ Ȳị⇔ Ȳ֪ᾈ ֣ϯй ȲӦϱ

ẃ ֵЄЊӰ ֯ᾈᶩϱȲɦӰ ɧ֪ױ ֤ȴ

200 ‹ד ІὭ ╥ רּ ᾼ Ȳ ᾜϚ

ᴍ ȴԛἏϯ ȲѬ☼й ȲᾈᶩẒỴᶮ

כ ᾿ ȲᵾṖ Ȳ֪צױϠɦ ᵾɧП֤֮ȴ 

(5) ᾈϱ  

ɦ ӳɧ╥ ᾈϱ ṖМП ֮ Ȳױ

ᾼ֮ Ҫ ӳȲ   ᾼ Ѡ ᶮכȲ

Ἤѿ Ϣצ ӳ╥Єᴞ ᾼщ ȴѤ▒ Ὲ

ᾼ ӳ ᴥ֮ᶮȲ Ӧ ≡☼Ѭ ᵂӣȲḤ ᶮכ

ֵЄЊЛϚᾼ ӳȲӦὑ ῴ ֮Ϣ ӳ֮ᶮɦε

ϒϊθώɧɲ ɳȲϷῺᴿὑɦ Ὲɧᾼ Ȳ

╥Ɫ Ὲ֤֮ᾼӦẃȴ 

(6) ѭ  

֯ ҖӀӂ ɦѭ ɧȲדӂᶁ ​ Хȳг

Ͼ ᴏȲ ԓ ϡϾХᴍ ᴏᾼדӂᶁ ​ Ȳ

Ϸ╥ὧṸ ȴӖ аדȲѭ ϯϥϾҳᴍ ϥ

ᴏᾼ ​ ȲᴟЭЬ╥ ד ​ ᾼ נּ ȲМ

Є ᾼ֮ ᴍּדԓ ȲϷ᷂ѭ ԝⱢɦ​ ɧȴɦѭ

ɧ֤ ӦẃȲ ֪Ɫ Ϣᴾ Ϡ ᴰӖᾼЁ֮Ȳ

ᴰӖ≤ ӂȲὑ╥›ẃ ȲὍѭ Ϣ ᾼ⅞ ԓ

ԏȲἬѿ֤֮И Ɫɦѭ ɧȴɦѭ ɧȳɦ

Іᵾɧᾼ֤֮ч╣ҏ נ ◕ᾼϚטּ ҭȴ 
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(7) ϥṭЄ ᵾ ᵿ 

Є ᵾ ᵿȲᴯὑЭ ҖӀϥṭ ṭеӥ

⁮ѠȲ ᴕҡ ᾼ ᵫȲ ᵿᾼ֯҅ד Э

פּ ᴟד7000 Пד4700 ȲⱢ Ӱ ҅ נ ᾼ

Ϛ ѝоȴ ѝоЛᵀ╥ Ҡѿנ ҏẃᾼ⁮ Ṇ

Ԓ₤ѝоɎҔ╗ ᴰӖɏȲ֝ Ϸ╥ נ

ᾼ ֮ȴ 

(8) ϥṭϫϮᴩ ᵿ 

ϫϮᴩ ᵿȲᴯὑЭ ҖӀϥṭ Ѭᾈ Ѐӻꜜ

ᾼ⁮ỴȲ┤ ҏ ȳ ȳ ֢ ᾼҭ›

ᾬȴ ᵿᾼѻϢӢ׀ὑ Эּפ 1800ᴟ Ȳ֯‹ד500

ѝоϱ ὑ ҭ› ᾼ› ҅Ȳ╥ӭ›

ứ Ѿ Ὼ צ ᶾ ᾼҭ›ỰӖȲ−צҠ ╥

ᴰӖ ᾼ Ԓȴ 

(9) ѬּמѪ₨ 

ᴫד1629 ѲϢ– ѬȲⱢ ỆẔ֯Җ ᾼ

ӖṶ Ȳ∂ɦ ֵὙ ₨ɧⱢ ֮ȷ1642דȲ Ϣ

ϠᴫϢȲ֯ ᵿ ∂ ₨Ȳ ϢⱢɦּמѪɧȲ

)Ѫ₨ɧП֤ϷᾘӣᴟЭמɦּױ֪ 2-8)ȴ1867דⱢ

Ἤ ȲϞЄ Ȳṳ֯ὧ ∂ɦ Ṷ ɧȲ Ɫ

Ừῼȴ Ṷ ᾼּמᴥ╔ ȳ ḐȲ Фד₨Ѫמּ

╣Ȳ ᴥЛюȴּמѪ₨Ϛ᾿ẞ ֫ןȲИד1980 ȴӦ

ױ ѬᾈȲᶮ ȲɦיүЃ ɧ Ɫ Ѭϥ П

Ϛȴ 

 

https://zh.wikipedia.org/wiki/%E5%8F%B0%E7%81%A3
https://zh.wikipedia.org/wiki/%E5%8F%B0%E7%81%A3
https://zh.wikipedia.org/wiki/%E5%85%AB%E9%87%8C%E5%8D%80
https://zh.wikipedia.org/wiki/%E8%80%83%E5%8F%A4%E5%AD%B8
https://zh.wikipedia.org/wiki/%E6%96%B0%E7%9F%B3%E5%99%A8%E6%99%82%E4%BB%A3
https://zh.wikipedia.org/wiki/%E5%8D%97%E5%B3%B6%E8%AA%9E%E7%B3%BB
https://zh.wikipedia.org/wiki/%E5%8D%97%E5%B3%B6%E8%AA%9E%E7%B3%BB
https://zh.wikipedia.org/wiki/%E5%8F%B0%E7%81%A3%E5%8E%9F%E4%BD%8F%E6%B0%91
https://zh.wikipedia.org/wiki/%E8%BE%B2%E6%A5%AD
https://zh.wikipedia.org/wiki/%E6%96%B0%E5%8C%97%E5%B8%82
https://zh.wikipedia.org/wiki/%E6%96%B0%E5%8C%97%E5%B8%82
https://zh.wikipedia.org/wiki/%E6%B7%A1%E6%B0%B4%E6%B2%B3
https://zh.wikipedia.org/wiki/%E9%99%B6%E5%99%A8
https://zh.wikipedia.org/wiki/%E9%90%B5%E5%99%A8
https://zh.wikipedia.org/wiki/%E8%87%BA%E7%81%A3%E5%8F%B2%E5%89%8D%E6%99%82%E6%9C%9F
https://zh.wikipedia.org/wiki/%E9%90%B5%E5%99%A8%E6%99%82%E4%BB%A3
https://zh.wikipedia.org/wiki/%E8%87%BA%E7%81%A3%E5%8E%9F%E4%BD%8F%E6%B0%91
https://zh.wikipedia.org/wiki/%E8%87%BA%E7%81%A3%E5%8E%9F%E4%BD%8F%E6%B0%91
https://zh.wikipedia.org/wiki/%E5%87%B1%E9%81%94%E6%A0%BC%E8%98%AD%E6%97%8F
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Є׀ 2-7 ҡ Ӱὰ ᴯ ( Ӫᴥᵫӱ ) 

 

2-8 Ӧ Ѭᾈ )₨Ѫמּ М ᴯ ) 
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2-9 Ѭᾈ☼ ᴩ╜  
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ῶ 2-4 Ѭᾈ☼ в֢ Ӏᴩ╜ ϢЀ Ϛ ῶ 

Ӏ פ љ  ḽ Ѕ ֥  

ҖӀ 

ὲЍ  80,220 98,019 110,268 208,287 

‒  89,526 109,054 118,947 228,001 

Єׄ  120,431 145,645 165,861 311,506 

МЍ  99,509 107,898 123,271 231,169 

МӔ  65,038 76,768 84,007 160,775 

Є֝  51,551 63,527 66,635 130,162 

 78,499 95,313 98,306 193,619 

ѝЍ  104,842 132,242 143,037 275,279 

⁮  46,784 59,934 62,643 122,577 

в  107,141 137,584 150,049 287,633 

ЂὭ  106,598 140,049 149,856 289,905 

Җ᷾  96,278 124,215 133,191 257,406 

Њ  1,046,417 1,290,248 1,406,071 2,696,319 

ҖӀ 

ὰ  206,315 269,922 282,419 552,341 

Ϯ  149,616 191,414 196,885 388,299 

Мế  163,905 201,936 212,296 414,232 

Әế  90,674 106,588 117,588 224,176 

 150,234 202,427 211,440 413,867 

ἇ  124,839 145,136 155,845 300,981 

Ὥ  65,836 92,035 92,285 184,320 

 29,498 43,754 43,541 87,295 

Ϯ  41,854 57,244 56,773 114,017 

Ѭ  71,988 79,438 85,710 165,148 

ᴄѦ  85,725 96,390 100,883 197,273 

ῠ  16,168 20,555 20,101 40,656 

Ё₨  86,312 117,793 120,592 238,385 

☺  70,034 98,589 101,847 200,436 

Хῖ  30,624 42,405 41,589 83,994 

Ѝ  28,181 39,107 39,628 78,735 

ὭЀ  40,272 50,129 52,625 102,754 

ᵾ  9,527 11,828 11,843 23,671 

Ӱ  3,375 4,274 3,497 7,771 

ỉὭ  2,510 3,619 2,905 6,524 

Ϯῡ  9,417 11,999 11,340 23,339 

ϥṭ  14,256 18,977 19,087 38,064 

ӂ  2,331 2,645 2,142 4,787 

 3,826 4,919 4,187 9,106 

ṭ  7,466 11,328 11,178 22,506 
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Ӏ פ љ  ḽ Ѕ ֥  

ẃ  1,851 3,068 3,109 6,177 

Њ  1,506,634 1,927,519 2,001,335 3,928,854 

Ӏ 

ϝ  21,222 27,258 26,822 54,080 

 15,495 19,315 19,065 38,380 

Ч  19,271 22,295 22,824 45,119 

МЍ  19,220 24,446 23,704 48,150 

ׄ  32,837 40,603 41,275 81,878 

‒  21,041 25,795 26,093 51,888 

Њ  129,086 159,712 159,783 319,495 

Ӏ 

Є  31,774 47,990 45,927 93,917 

Ѝ  58,832 76,030 75,890 151,920 

ϥ  67,933 96,470 95,555 192,025 

 40,796 60,180 59,599 119,779 

 3,751 6,076 5,083 11,159 

Њ  203,086 286,746 282,054 568,800 

ẃ ȸ֢ ӀӖ╜ᶝȲ2016ד 10ѣȴ 

 

7ȳ  

Ѭᾈ☼ ᴞ ֵȲּצפ 11 ȲҔ╗ȸ

ẃ Ӂȳ Ѭ ȳӰ Ѭ ד ᴞ ȲϢѝ

פּ 30 ȲҔ╗ȸ Ϣ ȳỉὭ ᾬ ȳϫϮᴩ

ᾬ ד Ϣѝ ȴ(ֽῶ 2-5ȳ 2-10)ȴ 

ᾈ ֮Ὲ ᾼ иȲ ѬᾈᾘỴצ 37 е ֮Ȳ

Ҕ╗ȸ ☻е ȳЄṾᾈ е (ֽῶ 2-6ȳ 2-11)ȴ֯

ᴞᴩṞ ᾼ иȲ ѬᾈᾘỴԚצ 9 ᴞᴩṞ ȲҔ╗ȸ

ῂІ ϡ ☻ ᴞᴩṞ ȳ ȳ ᴥѬỴȳϥ

ṭҿỴᴞᴩṞ (ֽῶ 2-7ȳ 2-12)ȴ 
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ῶ 2-5 Ѭᾈ☼ Ẕ  

ᵑ ӭ ֤  

ᴞ  

Ӂ ẃ Ӂ 

Ѭ ȳѬ  
Ѭ  

Ӱ Ѭ  

ᴞ ’  

ᴞ е  

┤Іᶠ’  

ᴂ ᴞ е  

Ѝ ᾬ  

 
Ѝ  

 

◙  
Җ᷾ ◙  

ẃ ◙  

Ϣѝ  

 
Є ֮  

ῠȳϟԌȳ ӟӰȳ— ȳϮ  

Ϣѝ♄  
ϯϥ֮҇  

Ϯ ֮  

 

Ϣ  

ϥṭ  

ᴎ  

 

Є  

Ϯ  

ЄṾ  

רּ  

Ѐ  

ҿỴ  

ᶮ  

(Ữӑᶙכ) 

ἔᶕ  

ᵓ (Ữӑᶙכ) 

ᴂ  

 
ᾬ  

ỉὭ ᾬ  

ԏỏӀ 

ЍỏӀ 

ᴫ ỏӀ 

ЂὭỏӀ 

ᾈ ỏӀ 

╟ 
Ẑ Ṏ Мї 

ҖӀӴּר  
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ᵑ ӭ ֤  

ҖӀӴщѝ  

ẃ ҇  

ѬϫϮᴩ ᾬ  

ẃ ȸ Ѭᾈ☼ ֮ Ṏӱ ȸhttp://wetland-php?id=791tw.tcd.gov.tw/wetlandweb/paper- info. 

 

ῶ 2-6 ѬᾈᾘỴПᾈ ֮Ὲ  

₤ ֤  

ὔ оᾈ е  

ѬᾈỴ ֮  оרּ

⁮ ҿỴᾈ е  

⁮ ҢỴᾈ е  

ᴞ Ӣ ᾈ е  

☻ ῧе  

☻ᾋ е  

▪ Ӣ е  

ԏ ֮ 

ҭѝо ᾈ е  

Ѝᾈ е  

Ἃӂᾈ е  

Ἐеנּ  

ῂ ц е ᾈ е  

☻ е  

☻ е  

ᴂІ ᾈЀ ֮ 

א ֮ 

ᴫ ’е  

ҢỴᾈרּכ е  

Ѝᾈ е  

ᾈ е  

Ὸ ᾈ е  

ᴍ ҿỴᾈ е  

ᴍ ҢỴᾈ е  

⁮ᾈ е  

Ѥ▒ᾈ е  

ᾈרּ е  

ếᾈ е  

ҡ‏ᾈ е  

МӔᾈ е  

Мᾈ е  

ᾈ е  

ṃ ֮ 

Әế Ӱ ֮ 
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₤ ֤  

ᾈ е  

א ֮ 

⁮ ֮ 

Ϯ ֮ 

Ѭе ᾈ е  

☻ Ѭе  

ЄṾᾈ е  

רּ ᾈ е  

ẃ ȸ Ѭᾈ☼ ֮ Ṏӱ ȸhttp://wetland-php?id=791tw.tcd.gov.tw/wetlandweb/paper- info. 

 

ῶ 2-7 ѬᾈᾘỴПᴞᴩṞ Ṇ  

֤   

ᾈҿỴ ѬᴞᴩṞ  ЄṾᾈ е -⁮ ҿỴᾈ е - ᾈ 

ᾈҢỴ ѬᴞᴩṞ  Ѝᾈ е -⁮ ҢỴᾈ е - ᾈ 

ȳ ᴥѬỴȳϥṭҿỴᴞᴩṞ  Ϣ רּ☺- е  

רּ ҿỴ ІӢ♄ᴞᴩṞ  Ϛ - ᾬ  

רּ ҢỴ ІӢ♄ᴞᴩṞ  ☺  - Ѥ▒  

ῂІ ϡ ☻ ᴞᴩṞ  

ᴍ ҿỴᾈ е - Ѭᾈ ᾈӻ  

Ѭᾈ ᾈӻ -Є  

Є - ☻Ӣ е  

☻Ӣ е - ☻ е -Є  

Ӣ♄ѬỴᴞᴩṞ  

ᾈ 21 е -  

ῂІ ⁮ -ᴍ ҿỴᾈ е  

ᴍ ҢỴᾈ е -  

ἇ ȳЄ ѬᾈᴞᴩṞ  

Є -Ṏ   

Є - Ὥ ’ᾈ е  

☺ ᾈ е -ṃ  

Іᵾ ᴞᴩṞ  
- Іᵾ ЍḔ ϤЀ 

Іᵾ ЍḔ ϤЀ-☺ּר е Іᵾ  

ẃ ȸ Ѭᾈ☼ ֮ Ṏӱ ȸhttp://wetland-php?id=791tw.tcd.gov.tw/wetlandweb/paper- info. 
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8ȳѝо  

Ѭᾈ☼ ҭҡ ȳѝо ᵿԚ 36 ȲҔ╗ȸ

ѬּמѪ₨ȳ Ѝ ᵿȳϥṭЄ ᵾ ᵿȳ ᶠ ү ד

ҡ ȳ ᵿ( ֽῶ 2-8ȳ 2-13)ȴ 

ῶ 2-8 ѬᾈᾘỴПѝо ᵿ ҭҡ  

ӭ ֤  Ὑ 

ҡ∂ ᾬ/ҡ

/ ᵿ 

ѬּמѪ₨ ứҡ  

Ѝ ᵿ ứҡ  

ϥṭЄ ᵾ ᵿ ứҡ  

ϥṭϫϮᴩᵾ ᵿ ứҡ  

ὭӐ ῼ ᾿ Ӏứҡ  

ᶠ ү ᾿ Ӏứҡ  

Ѝׅ ᾿ Ӏứҡ  

’ׄ  ᾿ Ӏứҡ  

ѝὕ  ᾿ Ӏứҡ  

ᴹ  ᾿ Ӏứҡ  

 ᾿ Ӏứҡ  

Є  ᾿ Ӏứҡ  

ύ  ᾿ Ӏứҡ  

 ᾿ Ӏứҡ  

Ѭ  ᾿ Ӏứҡ  

₨  ᾿ Ӏứҡ  

 
ᵾḋ Пӂ ԅ ȲכⱢ ԅ  

Ѝḋȳ ḋ ϛ Ѝ֮цѬ ạ  

ᵿ 

ἇ ϯ г ᵿ 
Ҕᵶҵ┤ІЍȳ ṍЍȳҳ₨ ȳЄỉὭȳ

ȳ᾿ ᵿ 

ἇ ϱ ц⁮ ☼

Ѝ֮ϥ ᵿ 

ҔᵶЊ ᵾȳữѐȳ Ѝ ẃȳὧ∟ ♠Іȳ

Є ⁮ȳὭ ᵿ 

רּ ☼ ϡ ᵿ ҔᵶϫХԌЍȳѤ▒ ᵿ 

Ѭᾈϯ☼ᵅ֮Ϛ ᵿ 
Ҕᵶ ☺⁮ І ᵿȳϫϮᴩ ᵿȳЄ ᵾ

ᵿ 

ᾈϱ Ϛ ᵿ ҔᵶӰἉ ᵿ 

ẃ ȸ Ѭᾈ☼ ֮ Ṏӱ ȸhttp://wetland-php?id=791tw.tcd.gov.tw/wetlandweb/paper- info. 
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2-10 Ѭᾈ☼ иӁ

 

2-11 Ѭᾈ☼ ֮Ὲ и

Ӂ  

  

2-12 Ѭᾈ☼ ᴞᴩṞ иӁ

 

2-13 Ѭᾈ☼ ѝо ᵿ

ҭҡ иӁ  
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Ϯȳ☼ цѬ  

Ѭᵓ ὑ Ѭᾈќ☼Ԛ Ϡ 10 Ѭᴯ Ȳᵀ Ѭᾈѻ

☼Ɫ ◕Ȳ☼ ѻ ắẞ ᴄ Ȳ П ☼ ЄὑᾈЎ☼

Ȳṳ ☼ ȴ ѬᾈЀ ὑҙѡ Ȳḕѡצϡװᾼ Ȳ

☼Ѡ֣ Ѿ ỴӂᴩȲ Ӧ⁮ҖẒ ☼֣ᾈ☼МҶȲ

чП( ẃ ȸӻ ᶝȲ2003)ȴӐ Ὼ ѬᾈЀȲ

ḕѡẓẒװ Ȳ פּ 12.42Њ ȲЄ פּ 3.3еѐȲЊ

פּ⁄ 2.3еѐȴ ѬᾈⱢ Є ᾈЎПϚȲ ☼ П

ᾈЎщ ἤȲ ‍ ᾈ◕ ꜜЛꜙиὙȲẔМ Ѭᾈѻ☼

ԓ ᾈ◕ȷЄ ᴟ ☺ ắẔ   ᴖ ᾎϱ

ȷ ἇ ṃ ϱ ᾈᶩ≡ сȲБ ὑᾈЀӂᶁ ᴯȲ֪ױ

ᴄ ᵛ ȷ רּ ֯ṃ ϯ Ȳ Ẕᾈᶩ

ᾈЀ ᵛ ὑᾈЀӂᶁ ᴯȲ╝‍ ᾈ◕ȷ ᾈ֪ᾈᶩị⇔

Ɫӂ Ȳ ᾈ◕  ȲҠᴟᴄѦᴂҖ ȴӐ ד1996
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ῶ ᴟד2000 2-9 ד2015 ѬᾈṆᾈЎѬ ᾓ ῶ 

 

 

 

(mg/L) 

Ӣо  

(mg/L) 

Ệ  

(mg/L) 

 

(mg/L) 
pH  

⇔ 

(Ρmho/cm/25

˘) 

Ѭ  

(˘) 

☼

( ) 

ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ế 

2015 6.5 13 2.9 40 34.2 891 1.37 9.29 - - - - - - 38 

2014 6.8 13.9 2.7 39.4 19.3 96 1.22 15 7.7 8.0 1,438 39,000 22.9 30.8 38 

2013 6.7 12.9 2.9 28.2 17.9 100.0 1.19 8.90 - - - - - - 38 

2012 7.1 12.9 2.0 17.2 21.4 168.0 0.88 6.83 - - - - - - 38 

2011 6.5 15.1 3.1 32.2 21.7 124.0 1.38 11.60 - - - - - - 38 

2010 6.0 13.0 3.6 137.0 19.7 101.0 1.59 12.20 - - - - - - 38 

2009 6.6 14.4 3.7 84.6 20.0 193.0 2.00 12.80 7.6 9.0 1,519 43,000 22.4 32.4 38 

2008 6.8 15.8 2.6 16.0 24.0 667.0 1.61 15.40 7.5 9.2 1,302 40,100 21.7 32.3 38 

2007 5.8 12.0 3.7 16.5 380.5 24,600.0 1.95 18.80 7.6 9.0 1,214 39,100 23.1 - 32 

2006 6.7 11.1 4.1 19.8 280.0 19,400.0 1.71 13.60 7.6 9.0 1,356 41,400 22.4 34.6 38 

2005 6.7 19.1 3.5 26.3 192.5 15,200.0 1.44 9.87 - - - - - - 38 

2004 5.8 9.6 3.7 26.3 184.3 6,250.0 2.14 13.60 - - - - - - 38 

2003 4.6 10.0 4.4 34.9 147.4 6,770.0 3.04 14.70 - - - - - - 38 

2002 4.3 10.2 4.7 39.1 156.9 20,000.0 3.09 23.00 7.1 8.9 2,078 44,600 23.1 33.6 38 

2001 4.4 10.7 4.1 43.5 272.5 66,600.0 2.37 11.10 7.5 9.4 2,007 39,100 23.1 33.7 32 

2000 5.2 10.8 3.9 49.7 143.3 7,690.0 2.33 19.00 7.3 10.1 1,197 27,300 22.0 31.5 32 

ẃ ȸhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx 

http://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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ῶ ᴟד2000 2-10 Ѭד2015 ( ѬᾈЀ)ᾈЎѬ ᾓ ῶ 

 

 Ӣо  Ệ   
PH  

⇔ Ѭ  

(mg/L) (mg/L) (mg/L) (mg/L) (ɛmho/cm25˘) (˘) 

ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  

2015 5.01 6.50 1.26 1.80 69.84 559.00 1.59 3.43 7.74 7.90 31335.00 39900.00 23.22 30.10 

2014 5.21 7.2 1.77 3.4 29.42 53.2 1.25 2.58 7.67 8 26437.5 39000 22.90 30.8 

2013 5.61 6.9 1.85 2.7 34.89 66.3 1.11 2.81 7.79 8.1 31108.33 42700 23.78 30.6 

2012 4.73 6 1.36 1.7 40.63 69.2 0.87 1.81 7.65 8 24192.5 41300 22.89 28.9 

2011 5.27 7.5 1.40 2.4 31.62 66.2 1.16 1.93 7.74 7.9 31441.67 43500 22.84 29.5 

2010 5.08 6.4 1.62 3.2 31.65 78.6 1.30 2.97 7.83 8 33316.67 40500 23.69 30.9 

2009 5.10 6.4 1.43 3.5 35.14 83.6 1.63 3.71 7.64 7.9 30241.67 43000 23.07 30.1 

2008 4.98 7 1.30 1.8 34.77 61.7 1.84 4.18 7.63 7.9 28625 40100 22.22 28.6 

2007 3.83 5.7 1.30 2.3 43.10 83.8 1.92 2.77 7.57 7.9 26325 39100 24.12 31 

2006 4.47 6.2 2.29 4.8 59.77 153 1.68 2.55 7.72 8 28032.5 41400 23.63 30.9 

2005 4.82 7.5 1.86 2.9 78.38 270 1.35 3.31 7.72 8 26824.17 36800 22.93 30.3 

2004 3.35 5.4 2.09 4.7 24.00 62.4 3.44 5.36 7.59 7.9 27191.67 42600 22.66 30.2 

2003 2.42 4.2 3.38 6.3 22.11 57.7 3.90 5.96 7.18 7.8 32141.67 39000 23.76 29.9 

2002 2.47 4 2.89 5 31.78 81 2.80 4.37 7.07 8.1 30522.5 44600 24.30 30.7 

2001 2.69 5.4 1.48 2.7 22.53 37.9 1.79 3.77 7.74 8 32825 39700 23.93 30.9 

2000 3.47 5.9 4.22 10.2 22.56 36 2.37 3.43 7.75 8.1 17986.67 27300 21.87 31.5 

ẃ ȸhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx 

  

http://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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ῶ ᴟד2000 2-11 ד2015 ѬᾈṆѬ ( Є )ᾈЎѬ ᾓ ῶ 

 

 Ӣо  Ệ   
PH  

⇔ Ѭ  

(mg/L) (mg/L) (mg/L) (mg/L) (ɛmho/cm25˘) (˘) 

ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  

2015 3.47 5.90 1.85 3.60 50.56 348.00 3.11 5.88 7.23 7.40 11154.33 18500.00 23.17 30.90 

2014 3.93 6.5 1.99 2.8 31.86 59.3 2.08 5.15 7.22 7.4 10773.33 21400 22.75 31.3 

2013 4.09 6.1 2.20 3.8 33.79 92 1.83 3.15 7.33 7.7 13216.67 25800 23.87 31.1 

2012 3.76 6.6 1.79 3.4 33.12 53.7 1.63 3.42 7.28 7.5 8083.17 21100 22.60 29.3 

2011 3.46 5.3 1.92 2.7 38.69 75 2.27 4.23 7.28 7.5 13321.67 24700 22.93 30.1 

2010 3.05 5.3 1.83 3.5 30.40 41.5 2.51 4.56 7.24 7.4 14547.50 26300 23.88 31.2 

2009 3.51 6.4 1.97 3.6 37.83 79.5 2.79 4.32 7.28 7.6 13498.33 25100 22.91 30.7 

2008 2.99 6.4 1.54 2.9 33.36 76.8 2.59 3.83 7.22 7.4 9901.08 27300 21.93 28.2 

2007 1.18 4.1 2.48 4 74.37 131 3.41 5.32 7.33 7.4 9287.25 20600 23.81 30.9 

2006 2.49 5.4 2.77 6.4 65.30 173 2.84 4.89 7.41 7.7 11783.33 20200 23.14 30.8 

2005 2.79 7.2 2.27 3.4 94.02 502 2.41 4.42 7.40 7.6 10748.25 19600 23.18 35.3 

2004 1.32 3.1 2.91 6.9 37.78 149 3.13 6.05 7.41 7.7 12047.67 26500 22.48 30.5 

2003 1.31 3.8 3.33 6.6 22.64 36.4 5.25 7.82 7.23 7.5 21215.83 27700 23.75 29.9 

2002 0.93 2.6 3.43 7.9 24.55 36.5 4.69 6.92 6.92 7.7 20799.17 32600 24.65 30.5 

2001 1.35 3 1.59 2.7 42.27 168 2.98 4.96 7.37 7.6 19291.67 28700 23.57 31.3 

2000 2.37 5.4 3.87 8.8 60.72 262 2.85 5.14 7.44 7.8 10570.50 17850 21.88 31.2 

ẃ ȸhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx 

  

http://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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ῶ ᴟד2000 2-12 ד2015 ѬᾈṆѬ ( ᴂ )ᾈЎѬ ᾓ ῶ 

 

 Ӣо  Ệ   
PH  

⇔ Ѭ  

(mg/L) (mg/L) (mg/L) (mg/L) (ɛmho/cm25˘) (˘) 

ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  

2015 23.07 30.60 7.32 7.50 411.55 929.00 3.32 6.23 106.07 801.00 3.03 7.70 4.34 5.80 

2014 4.5 8.7 4.27 9.3 30.11 68.2 2.2 4.97 7.183 7.3 221.75 408 21.55 30.5 

2013 3.733 7.6 4.41 9.7 26.1 53.6 2.59 4.43 7.15 7.3 242.08 463 23.242 29.7 

2012 5.508 8.2 3.06 7.3 37.03 141 1.82 5.81 7.233 7.5 180.75 414 21.6 27.7 

2011 4.783 8.4 3.85 11.1 49.98 124 2.33 7.06 7.25 7.4 211.75 583 22.058 28.3 

2010 3.258 8.6 4.75 12 36.71 96.8 3.53 7.45 7.142 7.6 282.33 781 23.317 29.6 

2009 3.117 7.3 6.13 11.9 36.53 184 4.48 7.58 7.2 7.5 288.42 504 22.267 29.7 

2008 4 7.7 5.16 7.5 29.76 99.4 3.78 7.28 7.192 7.3 242.67 494 21.167 26.9 

2007 3.608 8.5 6.74 12 134.14 250 3.82 8.14 7.242 7.4 250.58 509 22.308 29.3 

2006 3.267 7.8 6.98 9.6 161.98 302 4.83 8.11 7.308 7.8 235.83 332 22.075 29 

2005 3.775 9.0 5.73 9.7 176.48 609 3.22 6.22 7.4 8.1 220 394 22.267 29.8 

2004 3.325 6.4 6.73 15 177.95 323 4.96 13.6 7.667 8.9 469.08 1770 21.442 29.1 

2003 0.767 3.6 7.22 10 66.58 262 6.78 10.6 7.325 7.7 682.92 1850 23.925 29.8 

2002 0.55 4.9 8.18 12 26.39 48.2 6.37 11.2 7.2 7.7 1159.42 4230 24.083 29.1 

2001 1.383 4.6 7.55 13.5 45.53 91 4.68 8.29 7.133 7.4 355.08 1103 23.042 30.2 

2000 3.417 8 4.5 9.8 28.73 62.8 4.66 18.6 7.274 7.9 301.75 606 21.05 29.9 

ẃ ȸhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx 

  

http://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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ῶ ᴟד2000 2-13 ד2015 ѬᾈṆѬ (— Ṟ )ᾈЎѬ ᾓ ῶ 

 

 Ӣо  Ệ   
PH  

⇔ Ѭ  

(mg/L) (mg/L) (mg/L) (mg/L) (ɛmho/cm25˘) (˘) 

ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  

2015 9.17 10.60 1.00 1.00 4.34 8.20 0.03 0.09 7.72 8.10 170.42 232.00 21.43 29.70 

2014 9.48 13.90 2.10 2.10 4.71 16.20 0.03 0.04 7.65 8.00 168.17 262.00 20.23 27.60 

2013 9.13 10.70 2.43 5.50 5.13 33.30 0.02 0.03 7.62 8.20 180.75 339.00 21.55 29.80 

2012 9.68 12.60 1.20 1.20 6.12 23.00 0.03 0.06 7.83 8.40 152.33 281.00 20.93 29.00 

2011 9.12 10.70 1.37 1.50 8.93 66.70 0.02 0.03 7.74 8.10 178.33 262.00 21.33 29.10 

2010 8.93 10.10 1.00 1.00 4.27 11.40 0.03 0.05 7.74 8.00 207.83 538.00 22.43 29.40 

2009 9.33 10.80 1.26 2.40 2.63 4.90 0.03 0.09 7.66 8.00 213.83 324.00 20.98 30.10 

2008 9.60 11.00 1.23 2.60 7.73 30.70 0.04 0.10 7.78 8.50 168.17 275.00 20.55 28.40 

2007 9.17 10.70 1.26 3.60 7.08 33.40 0.06 0.10 7.73 8.30 193.42 318.00 22.26 30.20 

2006 9.17 10.60 1.19 2.30 10.43 52.70 0.07 0.11 7.57 8.00 177.25 302.00 21.27 30.50 

2005 9.40 10.90 1.21 3.30 5.34 12.20 0.06 0.10 7.67 8.10 181.08 322.00 21.77 29.20 

2004 7.68 8.90 1.19 2.20 17.21 52.00 0.16 0.26 7.56 8.00 217.17 379.00 21.38 29.60 

2003 7.53 8.30 1.67 3.00 31.99 128.00 0.36 1.00 7.22 7.80 250.75 527.00 22.51 28.60 

2002 7.03 8.50 1.80 6.30 49.44 220.00 0.47 3.22 7.12 7.60 217.92 324.00 21.45 27.60 

2001 6.86 9.90 1.02 1.30 26.93 181.00 0.08 0.13 7.70 8.00 236.00 485.00 21.62 29.80 

2000 7.33 9.70 2.13 3.20 13.30 40.50 0.71 1.38 7.48 7.90 148.50 247.00 21.43 27.10 

ẃ ȸhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx 

  

http://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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ῶ ᴟד2000 2-14 ד2015 ѬᾈṆѬ ( Ὥ )ᾈЎѬ ᾓ ῶ 

 

 Ӣо  Ệ   
PH  

⇔ Ѭ  

(mg/L) (mg/L) (mg/L) (mg/L) (ɛmho/cm25˘) (˘) 

ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  

2015 9.33 10.50 1.33 1.50 6.11 29.20 0.16 0.30 7.89 8.40 166.50 204.00 21.40 30.00 

2014 9.48 10.60 1.87 3.30 9.34 42.70 0.09 0.20 7.93 8.40 161.67 221.00 20.83 29.40 

2013 9.19 10.60 1.28 1.60 5.26 25.90 0.11 0.27 7.86 8.40 180.00 263.00 22.12 30.60 

2012 9.30 10.90 1.33 1.70 4.66 12.00 0.09 0.13 7.98 8.40 157.67 223.00 21.22 28.00 

2011 9.23 10.20 2.62 4.90 6.13 11.00 0.11 0.27 7.96 8.40 177.25 238.00 21.73 28.80 

2010 9.29 10.60 1.58 5.10 10.46 69.50 0.12 0.26 8.04 8.50 184.42 228.00 21.94 31.00 

2009 9.53 10.40 1.30 2.60 5.48 16.80 0.08 0.28 8.02 8.60 200.42 296.00 21.53 29.70 

2008 9.48 10.90 1.28 2.40 3.95 7.10 0.13 0.42 7.85 8.50 185.33 248.00 21.81 27.90 

2007 9.31 11.20 1.29 2.50 8.19 32.30 0.16 0.28 7.95 8.40 183.42 282.00 21.94 33.30 

2006 9.24 10.20 1.50 4.80 6.81 10.90 0.17 0.29 7.77 8.30 176.42 258.00 21.90 29.60 

2005 9.25 10.50 1.31 2.80 6.40 16.10 0.13 0.37 8.01 8.70 172.58 255.00 22.41 30.50 

2004 8.28 9.40 1.72 3.00 16.10 62.50 0.25 0.58 7.55 7.90 207.58 335.00 20.98 29.40 

2003 7.41 10.00 1.64 2.80 14.50 49.20 0.43 0.86 7.18 7.70 242.33 399.00 22.88 29.60 

2002 7.39 9.00 1.53 3.40 23.30 92.50 0.43 0.90 7.21 8.10 202.25 320.00 20.93 27.20 

2001 7.55 9.50 1.30 3.40 16.80 58.60 0.19 0.53 8.12 8.60 194.42 290.00 22.12 30.60 

2000 7.45 10.60 1.56 2.90 10.82 40.00 1.15 4.42 7.52 8.60 148.42 211.00 22.17 29.50 

ẃ ȸhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx 

  

http://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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ῶ ᴟד2000 2-15 ד2015 ѬᾈṆѬ (ṃ )ᾈЎѬ ᾓ ῶ 

 

 Ӣо  Ệ   
PH  

⇔ Ѭ  

(mg/L) (mg/L) (mg/L) (mg/L) (ɛmho/cm25˘) (˘) 

ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  

2015 8.12 9.40 1.76 2.40 79.08 699.00 0.41 1.30 7.38 7.60 135.92 194 21.10833 27.8 

2014 8.08 10.20 1.94 2.70 15.64 41.50 0.40 1.07 7.44 7.80 139.67 202 21.25 28.3 

2013 7.92 10.00 2.32 6.30 18.50 80.80 0.62 1.90 7.38 7.90 147.83 213 22.79167 30 

2012 8.71 10.80 1.46 2.10 21.50 95.50 0.29 1.48 7.54 8.10 110.08 173 21.53333 27.7 

2011 8.08 10.40 2.33 6.00 19.28 94.70 0.64 2.51 7.39 7.60 134.08 226 22.01667 27.1 

2010 6.97 10.10 2.02 4.90 25.07 89.70 1.12 4.09 7.41 7.80 173.25 289 22.525 29.2 

2009 8.42 11.60 2.18 3.90 26.90 84.00 0.94 2.35 7.49 7.80 159.75 245 22.50833 29.6 

2008 7.98 9.80 1.79 3.20 20.47 56.30 1.06 2.46 7.41 7.60 158.67 242 21.24167 27.7 

2007 7.58 9.70 2.83 7.00 33.13 92.90 0.82 2.20 7.37 7.80 170.08 270 22.3 28.7 

2006 8.73 10.70 2.93 7.40 55.04 99.70 0.72 2.09 7.69 8.30 146.92 215 21.70833 28.2 

2005 8.37 9.80 2.60 6.00 355.40 1370.00 0.51 1.19 8.11 9.40 139.92 204 22.625 29.8 

2004 5.80 8.10 4.83 11.00 290.59 1100.00 2.73 5.67 8.52 9.00 256.42 609 21.075 27 

2003 4.12 6.60 5.79 10.00 1768.63 6770.00 3.77 8.17 7.78 8.90 328.17 578 23.775 29 

2002 3.49 7.80 5.72 17.20 2600.67 20000.00 4.02 7.29 7.45 8.90 261.67 440 24.46667 30.6 

2001 6.07 8.80 3.42 6.40 232.69 536.00 1.11 3.04 7.85 8.80 169.33 250 22.7 29.6 

2000 6.43 8.80 3.17 9.00 125.75 282.00 1.08 1.88 7.26 8.00 134.25 211 21.26667 29.5 

ẃ ȸhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx 

 

 

http://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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ῶ ᴟד2000 2-16 ד2015 ѬᾈṆѬ (Є )ᾈЎѬ ᾓ ῶ 

 

 Ӣо  Ệ   
PH  

⇔ Ѭ  

(mg/L) (mg/L) (mg/L) (mg/L) (ɛmho/cm25˘) (˘) 

ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  

2015 252.83 304.00 17.84 37.70 0.04 0.07 22.14 31.70 8.97 9.90 1.10 1.20 8.18 8.50 

2014 240.17 277.00 22.34 73.90 0.05 0.16 20.81 28.00 9.10 10.80 1.60 2.80 8.10 8.60 

2013 231.83 278.00 12.80 24.20 0.04 0.08 22.41 27.60 9.18 10.40 1.20 1.30 8.11 8.50 

2012 221.17 271.00 30.01 85.80 0.02 0.03 20.80 26.50 9.33 10.70 1.25 1.40 7.93 8.30 

2011 243.17 318.00 23.48 83.10 0.04 0.14 21.73 28.80 9.01 10.60 2.70 5.70 8.03 8.60 

2010 256.42 313.00 27.73 69.00 0.05 0.20 22.26 27.20 8.72 9.60 1.87 6.30 7.96 8.20 

2009 267.67 336.00 17.09 81.30 0.05 0.15 21.18 29.10 9.04 10.20 1.12 1.40 8.06 8.50 

2008 241.25 314.00 29.97 54.70 0.08 0.27 21.07 29.90 9.32 10.80 1.12 2.10 8.19 9.00 

2007 246.83 320.00 66.48 198.00 0.10 0.20 22.99 32.80 8.70 9.50 2.52 7.00 8.17 8.40 

2006 252.75 332.00 109.38 715.00 0.09 0.23 21.77 30.50 8.93 10.00 1.57 4.30 8.03 8.40 

2005 239.58 291.00 24.99 80.30 0.09 0.31 22.83 29.30 8.98 10.20 1.34 3.00 8.23 8.80 

2004 263.67 310.00 124.28 534.00 0.30 0.59 21.08 29.10 8.35 9.50 1.49 2.00 7.70 8.00 

2003 259.67 284.00 27.00 66.40 0.34 0.68 23.49 31.00 7.48 8.70 2.21 6.60 7.61 8.20 

2002 279.50 830.00 103.57 631.00 0.25 0.69 22.45 26.60 7.78 9.10 1.47 2.60 7.51 8.40 

2001 227.19 470.00 39.40 64.00 0.12 0.33 21.93 29.00 7.18 9.90 1.40 3.80 8.00 8.50 

2000 195.00 280.00 33.23 145.00 0.32 1.37 20.60 28.50 7.99 9.80 2.24 5.80 7.75 8.70 

ẃ ȸhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx 

 

 

http://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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ῶ ד2015 2-17 ѬᾈṆᾈЎѬ ᾓ ῶ(Ӑ ) 

ӭ 

 BOD5 Ệ  NH4-N 
pH  

⇔ Ѭ  

(mg/L) (mg/L) (mg/L) (mg/L) (ɛs/cm) (˘) 

ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  ӂᶁ  Є  

┤Іᶠ 5.06 6.57 2.59 3.34 157.92 291.95 0.41 0.5967 7.77 7.8517 3232.15 6214 19.71 23.88 

ᴎ  5.3 6.50 3.96 4.94 236.89 437.12 0.62 0.9967 7.59 7.599 1557.6 2884 19.24 23.05 

Хῖ 6.14 7.78 2.11 3.0685 137.68 256.0935 0.64 1.15302 7.76 7.85 22216.8 29024 19.53 23.68 

Җ  6.49 7.78 4.79 9.7 378.67 860.84 1.65 3.66 7.89 8.10 31467.83 51493.9 22.71 29.13 

ᴂІ  5.84 7.8 7.39 9.7 444 860.84 1.91 3.66 7.94 8.10 33300.95 51493.9 22.24 29.13 
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ῶ ד106 2-18 1ủᾈЎѬ   Ὠ( ҖӀȲ ) 

ᶧ  ☼ ᵑ ֤  ѡ   Ӑװ Ɏmg/Lɏ 

1  ϱ  1031 2017/3/6 07:55 0.098 

2   1032 2017/3/6 09:15 0.087 

3  ҳϫ  1033 2017/3/6 09:45 0.093 

4 Ѭᾈ ἔᶕЄ  1001 2017/3/7 13:20 0.155 

5 Ѭᾈ Є  1002 2017/3/7 12:55 0.108 

6 Ѭᾈ Є  1003 2017/3/7 12:30 0.095 

7 Ѭᾈ ѬᾈЀ 1004 2017/3/7 12:10 0.069 

8 Ѭᾈ Ϯ Є  1015 2017/3/6 10:15 0.103 

9 Ѭᾈ ▪ Є  1039 2017/3/6 11:05 0.149 

10 Ѭᾈ ☺  1016 2017/3/6 13:15 0.174 

11 Ѭᾈ Є  1017 2017/3/6 12:25 0.204 

12 Ѭᾈ Ϯ Є  1042 2017/3/6 15:05 0.111 

13 Ѭᾈ ṃ  1273 2017/3/7 13:45 0.109 

14 Ѭᾈ МӔ  1019 2017/3/7 14:35 0.094 

15 Ѭᾈ МЄ  1020 2017/3/7 14:10 0.140 

16 Ѭᾈ ᴂЄ  1021 2017/3/7 13:45 0.135 
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ҳȳᾈЎ₤  

(Ϛ) ᾈ ⇔ 

ѬᾈᾈЀẞ (ᾈ◕҅ - Ѭᾈ )Ȳᾈ◕҅ ᴯ ֽ

2-21Ȳ ⇔Ɫ 1.10Ȳ ӂ᾿ᾈ☼(ῶ 2-19)ȷ ẞᴂІ

( Ѭᾈ )Ɫ 1.39Ȳ ᾭᾈ☼Ȳױ ᾈ Ɫ ȲὔӢ+

☺ȷᴂІ ẞЄ א (Є )Ɫ 1.21ȲӼ ӂ᾿

ᾈ☼ȴ ἇ ◕ᾼᴂІ ẞṃ ( ἇ )Пᾈ ⇔Ɫ

1.57Ȳ ᾈ☼ȴפ ᾈ◕ᾼ ẞЄ᾿( ᾈ ᾼϯ ◕)

Пᾈ ⇔ⱢⱢ 1.28Ȳ ᾭᾈ☼ȷЄ᾿ẞᴄѦ( ᾈ

ᾼϱ ◕)П ⇔Ɫ 2.07Ȳ ᾈ☼ȴפ ᾈ ậ᾿ᾼ

иȲϯ ◕ӦМЍ ẞרּכ   13.3еṭȲ ᾿Ɫ 8.8

еṭ( ⱢЄ ◕)ȷϱ ◕Ӧרּכ ẞ⁮ Є  4.1еṭȲ

᾿∟Ɫ 3.3еṭ( ⱢЊ ◕)ȷᾈ Ԛ Ϡ 5.3еṭȲṿ

⇔ Ɫ 1.50 Ɫ  ᾈ☼ȴפ

(ϡ) Ἁᶩị  

ѬᾈἉᶩị⇔Ɫ0.095̟ (ῶ2-19)Ȳ Ѭᾈ Ɫ0.038̟ Ȳ

Є Ɫ 0.108̟ Ȳ ἇ Ἁᶩị⇔Ɫ 0.066%Ȳᾈ ị⇔

Ἇϱ ᶶ ҒȲֽ ἇ ᴟṃ ϱ ᾈᶩṣ сȲױ

Є ᴿȴד ᾈ ẞЄ᾿Ɫ 0.009%ȲЄ᾿ẞᴄѦ

Ɫ 0.012%Ȳᾈ Ꞌ Є ἇ ӂ ȴ 
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ῶ 2-19 ѬᾈṆᾈ ⇔ Ἁᶩị ῶ 

ᾈ◕ ⇔ ᾈדи  Ἁᶩị  

Ѭᾈ  

ѬᾈЀ-  
1.10 ӂ᾿ᾈ☼ 0.095% 

Ѭᾈ  

-ᴂІ  
1.39 ᾭᾈ☼ 0.038% 

Є  

ᴂІ - ☺  
1.21 ӂ᾿ᾈ☼ 0.108% 

ἇ  

ᴂІ -ṃ  
 ᾈ☼ 0.066%פ 1.57

ᾈ ϯ ◕ 

-Є᾿ 
1.28 ᾭᾈ☼ 0.009% 

ᾈ ϱ ◕ 

Є᾿-ᴄѦ 
 ᾈ☼ 0.012%פ 2.07

 

(Ϯ) ᾈᶩἉ  

(1989) ▲Ȳ ѬᾈᾈЀᴟᴎ Ɫ +Ȳᴎ ᴟ

Ɫ +Ȳ ѿϱⱢ + ȷ ἇ ᴂІ ᴟМӔ (

ἇ ϯ ◕)Ɫ+ȳᾇ Ȳ ế ᴟṃ +ȳ Ӱᾈᶩȷ

ᾈӦМ ( БḂ֤Ɫȸ Җ ◦ᶾ )ᴟᴄѦ(

ᾈ )⁄ +ȳᾇ ȴ ṷ ╥֯ᶙԓ Ѧ ד1982)+

ד ȳ1989דԓ )∟ ȲӦױҠ Ѭᾈᾈ

ЀПἉ ֪ắ ☼ Ȳ ᾬ ϱ ȲԛἏϱ ֪

☼П ȲᾈᶩἉ ч ᾈЀ ȴ 

Ӑ ҟѬᵓ ᴯἬ ᾼ֢ ᾈᶩ ▲Ȳиέ

Ὠ ◕ d50ȸ Ѭᾈ 0.26-0.48mmȳЄ 0.21-0.27mmȳ

ἇ 0.25mmȷ ◕ d10ȸ Ѭᾈ 0.15-0.26mmȳЄ

0.12-0.15mmȳ ἇ 0.12mmȴҠṓ ◕ᵶᾇ ᵅȲ ṷ

ѻ ẃᴞ ד1982 Ȳ╥֯ Ѧ +›ȲϷ ֥ẓ

ᾼᾈᶩ ԈȲἬѿ ◕ᾘỴ֯׀−ֵ+Ӱ ȴϭ

ҟ 2004-2007֯ Ѭᾈᾼ Ἁװ ▲(ᴴ Ἁ ᾬ )Ȳ
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Ὠ ȸ Ѭᾈ ӂᶁ Юὑ 0.02-0.05mmП ȷ Ѭᾈ

ӂᶁ Юὑ 0.02-0.32mmП ȷЄ ӂᶁ Юὑ

0.06-0.12mmП ȷ ἇ ӂᶁ Юὑ0.14-0.30mmП ȷ

ᾈ ӂᶁ פּ 0.09mmȴ 

╟ Ɏ2008ɏ⁄ѿ ϤѠה Ё П Ἤᵶ

ἤḛ ᴍиѩȴׁשṅҠ T03 T24 ῶ

ἤḚ Ȳ ⇔ 10.05-10.5 еѐ Ἤᴾ ἤḚ ᴍиѩ

(22.4-58.3̟ ȳ10.5-25.7̟ )ȷT35 H05 ὑ ⇔ 1.5еѐ

вῶ ἤḛ Ȳᴖ T35 ὑ ⇔ 2.55-3 еѐ ἤ

Ḛ ᴍиѩⱢ Є (72.4̟ ȳ31.1̟ )ȲH05 ⁄ὑ ⇔

8.55-9еѐ ἤḚ ᴍиѩⱢ Є (59.4̟ ȳ26.7̟ )ȷK03

ὑ ⇔0.3еѐвῶ ἤḛ ᴍиѩⱢ Є (12.0̟ ȳ

6.2̟ )ȴҫҵȲT03 ᾇȳ+и иᵉ ẓ ⁄Ȳ Ѿ╥

Ϛ ᾇȳϚ +ᾼ ԝᶮהȷT24 ᾼᾇ+иᵉ ἤ╥ϡ

ᾇȳϡ +ᾼᶮהȲϷ ╥ẔᾇἨ+ᾼ ⁴⇔ѩT03ⱢЄȷ

T35ц H05 ᶁᴞ 2 ỞИҏ ᾇȲῶ ц 1 ᶁ

Ɫ+ȷK03 Ѿḕ ᵶᾇȲᵀ 4 ᵶᾇ ᵅȲ Ѿ ╥

+ ȲK03ד ὑẔ҃ ẓצ ᶁлᾼᵶᾇ иᵉȲᵀᵶᾇ

ѩẂ ᵅȴ 

ЄѬЏ Ἤ ד2013 Ӱ Ѭ Ḙᾼ Ȳὑ

ϩ ›∟ ᴩἉ иέȲῴḔ Ὠ ȸɎ1ɏ ϩ

›ᾼ ѿ T049 Ɫ Пиꜜ ȲT049 ϱ

ֵⱢ Ȳϯ ⁄ֵⱢ ȷɎ2ɏ ϩ ∟Ȳ

T000 о Ȳ Ҡ ╥ắ Ỵ Ḙᾼ Ἤ ȴ

T033 иӁ Ὑ о ȴ ϱ Ẓ Ȳ T053ȳ

T049ȳT014ꞋҠ ẞצ оᾼ ȲяẔ╥ϱ ᾈ◕
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о ⱢὙ ȴӐ ∟ ᾈṆП ᾈד

ֽῶ 2-20ȳῶ 2-21Ἤӱȴ 

ῶ 2-20 ѬᾈṆᾈד ἤц  

 
Џᵂ  

ᾈד ἤ  
  

Ѭ

ᾈ 
ᾈЀ ᴂІ  

1. ᾈ◕ 

2. ц Җ Ɫ

◕Ȳᶮכ Д

ȴ 

1.ᾈЀ◕ Ɏ Җ Җ Ґ

ɏ 

2.ϡ ☻ ҏЀ  

3.ᴂІ  Ὼ  

ϡ

☻

 

ϤЀ  І  

1. и Ѭ☼

Ϥ 

2. Ὑ  

1. ☻ е о Ȳ☻Ѭ Ϥᾇ+

Ȳӑҵ ȴ 

2.ҏЀ   ᵂ ạȲὔ Хῖכ

֮ ȴ 

ἇ

 

ᴂІ  

⁮ ц

Җ

☼  

1.Ӧϯ ᴟṃ Ɫ

ᾈ◕ 

ֵצ.2 Ȳᶮכ Ѭ

Ѭȴ 

3. І ȳ ῧ ȳ

Ṗц ֮ 

1.ϯ МӔ ᴟ М ᶝ  

2. ϱ  

3.⁮ цҖ ☼  

⁮

цҖ

☼

 

Җ

Ѭ

 

1. Ѭ ϯ ᾈ  

2. ᵾ ᶠѬ Ὅ 

1.⁮ Ϥ Ȳᶝ Ё+ ȴ 

⁮

Є  

1. ịᾈЎȲᾈᶩỵ

ҏ Ȳᾈ ц ị

ứȴ 

2. Ѝ Ѭ + 

3. щ ◙ᾈ◕ ἤȲᾈ

ứ 

1. Ѝ ϯ ᾈᶩᶝ Ḥẚ 

ᾈ 
 ӂ  

1.Ӧϯ ᴟᴂҖ Ɫ

ᾈ◕ 

2.МЍ ᾈ◕ᶝ  

3.ϱ Ɫ ịᾈЎȲᾈ

ứȴ 

1. מּ Ὥ ֮ Ὼ Ȳ

ỴῂІ Ḥẚ ȴ 

2.ᴍ ᴟἭ ᾈ◕ᶝ  

3.Є᾿ ᾈ◕ᶝ  

4. ↓Ϛ вỴ ☻ ∟  

Є

 

Ѭᾈ

☼Ѐ 

Ӱ Ѭ

∟ᴃ  

1.Ӧϯ ᴟ ☺ Ɫ

ᾈ◕ȲṳⱢЄ ị

Ѭᾈ ị ȴ 

3.∟ḋ  

4. Ѝ Ѭ + 

5.∟ᴃ ϯ ȲⱢắӰ 

Ѭ Пᾈ ȴ 

6.М  

1.Є ᴟ₨Ὥ Ɫᾈᶩ ị

ị ȲⱢ ὔ ᾈ◕ȴ 

2.∟ḋ ц Ѝ ϯ ᶝ Ḥẚ 

3. Ѝ ϯ ḤẚȲϱ ȴ 

4.∟ᴃ ϯ БḤẚᴟỵ ҏ  
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Џᵂ  

ᾈד ἤ  
  

רּ

 

ἇ

☼Ѐ 
Ѝ

☼  

1.Ӧϯ ᴟẒӀӻꜜȲБ

ᶙכ ᾙⱢ ӀᾈЎȴ 

2.ϱ ᾈЎị⇔ Ȳ

иᾈ◕ỵ ҏ ȴ 

1. ☼ ᶝ  

2.ɕ ᾈ◕╟ ỴȲ’ Ӗ Ё ȴ֮ 

Әứ

 
Ѐ ế  

1. ịᾈЎȲᾈᶩỵ ҏ

ȴ 

2.ᾈ ц ị ứȴ 

1.ᾈ ứᾭ  

Ϯ

ᾈ 

Є

☼Ѐ 
֥  

1.Ӧϯ ᴞϮ Ӏ Ȳᾈ

Б ᾙȲṳֵצ Ệ

ᶩЏȴ 

2.ϱ Є ịᾈЎ 

1. ☼ +Ӱ  

2. иỆᶩЏȳ ֣ ᾬ ϱכ

Ѭцϯ Ḥẚ 

3. иҵỴ╟ ỴȲ’ Ӗ Ё ȴ֮ 

 
Ϯ ᾈ

☼Ѐ 
כ  

1. ịᾈЎ 1.צ иϢЏ ᾬȲֽЊ₤ậѬ

ᾈ ȳỆᶩЏ Ȳ 

2.ɕ ᾈ◕Б╟ Ё Ỵ 

 

(ҳ) ᴯ  

… Ϥ ᾈ◕ᾼ ᴄᾌȲắᾈЎ ᴶ ᾼ

Њᴟ ᾼᴯ Ȳ ᾈᶩ֯פּ Ὼ ӂ ᾼ Ȳ

ӂ ֪ ᴄ ᴖс Ȳ ѬᾈЀ ᴯ ᾼּנ ӱ(ḈȲ

1997)Ȳӂᶁᵅ ᴯּפⱢ EL.-0.964mȳӂᶁ ᴯּפⱢ EL.0.107mȳ

ӂᶁ ᴯּפⱢ EL.1.244mȴ Ѭ ᶝ(1998) Ɫȸɦ

ᾈ ᴟᴄѦȳ ἇ ᴟṃ ȳЄ ᴟ ☺ ɧȷḈ(1997)

ɦ ᾈṆѬ ц П ц ɧ⁄ Ɫ

ɦ ᾈ ᴟᴂҖ ȳ ἇ ᴟṃ ȳЄ ᴟ ☺

ɧȷ◊(2005) Ɫɦ ᾈ ᴟᴂҖ ȳ ἇ ᴟṃ ȳ

Є ᴟ₨Ὥ ɧȴṼ Ӑ ᴩɦ ѬᾈṆᾈἉ ᾇиᵉ

цԛᵓӣҠᴩἤ ᴷɧ иέ ὨȲЄ ὑ ד1969

֯פּ ☺ ȷ1982ד Ꞌ֯ד1989 ☺ ₨

Ὥ П ȲẔМ ֯פּד1982 ᾈЀ 18,500еѐ Ȳ1989ד⁄

֯פּ ᾈЀ 19,500еѐ ȷ2006֯ד₨Ὥ ϱ Ȳ

Ὑצ ᾼϱ ȲἬѿЄ ᾈᶩḤ ṿ ᾼᴯ
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ᴖЛ֝ȲẔМ҅ד ϚḔ Ϥиέᾼ╥ȸЄ Б Ѧ

+ ᴖᾈᶩ═ ϯ ȴᴟὑ ἇ ᾈȲҬצ ד1969

װ ᾈᶩ ȲἬѿ ֯ ϯ ȲП∟֪ +

ᾈᶩϯכ Ȳ Пϱ Ȳ Ѧ +∟ᾈᶩ ὑ

ứȲ ᴯ Ϸ ПỆứȲ ἇ ṃ֯פּ Ȳ

ᾈ ᴂҖ֯פּ ϱ 500еѐП ȴ 

(Х) ᾈד  

ᾈד о ᾿ Ӣ ԈцӢᾬ ֮₇ ȲӐ ן

ϫᾈЎᶝ ד Ѭᾈ ֽῶ 2-21Ȳṳ ᴩצṆ ᾼ

ᾈד иέȴ цẞᾈЎ ☻ ϩ( ȳ ֮ )⁄ὑɦ

ѬᾈѬṆѻȳќ☼ ☻ ϩиέ Ḃ ∂ ɧ ȴ 

ѬᾈṆ ҟ Ὅ ậᾈ+Ȳ̓ ẞ1989דИԓ Ȳ

ѻ ֪╥ Ὅ + ≡ᾈᶩכ ϯ Ȳ ȳ Ṯȳậ

ѬЏ ᾬ ֚כ ȴ 1969-1989 ד20 Ὅ +

Ȳ Ѭᾈӂᶁᶩ ϯ פּ 1.27mȳᾈᶩḤẚ פּ 2250×10
3
 m

3Ȳ

Є ӂᶁᶩ ϯ פּ 1.91mȳᾈᶩḤẚ פּ 2280×10
3
 m

3Ȳ

ἇ ӂᶁᶩ ϯ פּ 1.62mȳᾈᶩḤẚ פּ 850×10
3
 m

3Ȳ

ᾈӂᶁᶩ ϯ פּ 0.62mȳᾈᶩḤẚ פּ 60×10
3
 m

3ȴ 

ᾈ+∟ ѬᾈṆᾈᶩצὙ ֫ Ȳ Ὼ ᾼד5

ᶩ₤цᶩ Ȳ Є и Б Ὼ1969דᾼᾈᶩ Ȳ

Ѭᾈѻ☼ ◕ ѾἬצ Ꞌ Ȳϯ ὑϱ Ȳ

Ἇϯ Ȳ Ѭᾈ > Ѭᾈ >Є Ɏ 2-17~

2-19ɏȴᴟ Єד2014 ᾈᶩБ ֫ Ȳᵀ ϱЬ ᵅ

ὑ ᾼἉᶩȲד1969 ӱҠ צ Ὲ ȴẔМ и ᾼ

ᾓꜙᴟБ ᾼѬד1969 ȲБ כ ֵ ᾼᾈᶩ

Ἠ ֮ҏ ȲѿᴂІ ֮ ⱢẂɎЄ ȳ ἇ ☼ЀɏȲ



 

2-43 

ױ ᵅ ☻ и☻ Ȳ ϚḔ Ғ Җ ᾼ ☻ ϩȲ

ѹ ᵅ ֮ ẁЊѬ Ѭ ᾼ ֮₇ Ȳ

Л ᴩ Ҡ כ ᶝ ȴѿɦᾈЎ ɧᾼṔ

⇔ᴖṕȲ ṷᾈ◕צ ϚḔ ᴩᾈ ȳꜙᴟ ᾼӇ ȴ

и юꜙᴟ Ḥẚצ ȲЄֵ╥ᾈ◕ᾼḇ Ȳ

ֽ Є ȳT18ȳT19ȳἔᶕЄ ȳT28ȳT29 ȴ 

ϫᾈЎᶝὑ Пɦכᶙד2002 ѬᾈṆḤ ᾭᾓ

ɧ ᵫȲ₨Ὥ ᴟӰ Ѭ ∟ᴃ ֪Ӱ Ѭ Ɏ1964דᶙ

Џɏ  ᾇ+Ȳ כ ᾈ◕═ ὑḤẚᾭ Ȳᵛṿ ד1982

ᾈ◕ Ѧ +ȲЬỮ Ȳѩ ֢ П ӂᶁד

ᶩ ӼҠ ױ ȴӦ ӂᶁᾈᶩד ѬᾈɎЄ

ɏצ и ═ ᾃ ȴ T014ц T015Ɫϡ ☻

ҏЀȲ Ѧ +∟Б ֫ Ȳ Б֫ ᴟ ᵅὑ 1969

ȴד T56Ɫ∟ḋ ᴯ Ȳὑ ᴦᵓד2004 – ẞ

Ḥ Ȳṿ ПᾇḘ Ở ד ḤṛȲ צדᾈᶩὑῺכ

ḤẚП ȴ T066Ɫ Ѝ Ȳᴞ ᶙЏ∟Ȳᾈד1983

ᶩ Ởᵧ ȲᴞᶙЏ∟ᴟЭӂᶁᾈᶩ Б פּ 2еѐȴ

T077ц T078ᴯὑύ ϯ Ȳὑ Ѧ +∟ᾈᶩЬ═

ϯẚȲ ᾓᾈ БḤẚᴟỵᶩȲῺדЬ═ ḤẚМȲᴖϯẚ

ᾓצ П ȴ 

ἇ ד1990-2014 ӂᶁᾈᶩ ϱс 1.47 mȲ צ

ᾼ ȲẔМ М ϯ ẚ Ȳᴟ ᾈᶩБד2014

֫ ѹ ὑ ᾈᶩֵדȲ2001-2014ד1969 Ꞌᵧ Ȳ

ᵅὑЄ Ȳᴖ T019Ɏּפṃ ϱ 650еѐ ɏ

ϱ ỞПᾈ◕ ЛὙ ȴ ᾈ ӂᶁד1990-2006

ᾈᶩ ϱс 0.61mȷ2001-2014דᾼᾈᶩḤ Ȳ ᴍ
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ᴟ Ѭᾈ ☼Ѐ צ Ȳᴍ ϱ ю ҵȲ

ֵ Ḥ ЊɎֽ 2-20ɏȲᾈᶩᵧ Ḥ ӂ ᾭ Ȳ

ӱ иᾈ◕Ҡ Б Ḥ ӂ ȴӦ ӂᶁᾈᶩד Ȳ

ᾈὑ ↓Ϛ Ɏ K034.AɏȲ ד о Ɫ Ȳ

Ὼϫצד ֣ȲᵀῺẒד⁯ϭϯẚȷ K048.2ᴯὑ⁮

Є ϯ ᾼᾈ Ȳ ד Ӽ оד Ȳᵀ

ᵧ ḤẚП Ȳӑẃ ═ ȴ 

ῶ 2-21 ѬᾈṆЄ ԝῶ 

ᾈṆ  Б ПדԌɎӖ ɏ 

Ѭᾈ ᾈЀ ᴂІ  58~103Ɏ 70.72.74ɏ 

Є  Ѭᾈ ☼Ѐ Ӱ Ѭ ∟ᴃ  

Ϯ ᾈ Є ☼Ѐ ֥  75~103Ɏ 86ɏ 

ϡ ☻  ϤЀ  І  75~103Ɏ 86ɏ 

ἇ  ᴂІ  Җ Ѭ  58~103Ɏ 70.71.72.74ɏ 

⁮ Є  

רּ  ἇ ☼Ѐ Ѝ ☼  92~103 

ᾈ  ӂ  58~103Ɏ 71.72ɏ 
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2-17 ѬᾈцЄ 1969ȳ1989 ӂᶁד2014 о  

 
2-18 ἇ 1969ȳ1989 ӂᶁד2014 о  
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2-19 ᾈ 1969ȳ1989 ӂᶁד2014 о  

 

2-20 ѬᾈṆᾈ◕דӂᶁḤ иέ(ᾈЎ Ὑֽ 2-21) 
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2-21 ѬᾈṆ 1969ᴟ ד2014 Ḥ ᾭᾓ  

 

  

  

2-22 ѬᾈṆᾈᶩӂᶁ ד о 
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ἇ  ᾈ 



 

2-48 

(г) ϡ ☻ ЍІи☻ 

1ȳ ѬᾈṮ☻  

ѡ ҅ὑ ῴד1898 Ѭᾈ ỴȲ1913֯דҢỴ∂

Є Ṯ☻ Ɏ Җ ϱ ɏȲ╥ⱢṮ☻ ╟П ȴ

ԏ ∟Ȳ֪ ҖӀϢЀцЏ ѡ йȲ╜ἈϞ

Ḕ ֢ Ṯ☻∂ Ȳ ֪ ╟ЛṜȲ Є☻ѬЬכḳ

ȴ1963דỞὑ Җ֮ ᴩṮ☻ᾙӐ∂ Ȳׁש Ѭᾈ

Ṯ☻ᾙӐ Ȳᵀ ὑ Ẕכᶙד1965 Ϛ ╟Ѡ ȴ

Ӕ∟ὑ ד1973 ҏ Җ֮ Ṯ☻ ∂ Ѡ Ȳṳὑ

ד1979 ứѿױѠ Ɫ ӐȲиϮ ᴩד Ȳᴟ 1999

ԓד ᶙכȴ 

ѬᾈПṮ☻∂ ҭȲҠ иⱢϯԝХ ȸ

ѡ ȳԏ ∟ᴟ ȳד1963 ѬᾈṮ☻ᾙ ȳ Ѭ

ᾈṮ☻ᾙӐ Җ֮ Ṯ☻ ȴ 

2ȳ ᾈ ЍІи☻Џ  

ᾈ ὑ ҖӀӂ ЍȲ☼ ӂ ȳ ῠȳ

Ӏ ϝ ԛ ᴄѦ Ϥ ҖӀὑ ӂ Ϥ Ѭ

ᾈȲⱢ Ѭᾈќ☼ПϚȲԓ  83.6еṭȲ☼ 490.1

ӂѠеṭȴ ᾈ☼ ἤҔ╗ȸϱ ЍṖ ȳМ

ȳϯ ȴᾈ ị Ѡ Ȳ֯ ῠЮ ѿϱ

ᾈᶩӂᶁị⇔Єὑ 1/100ȲӦ ῠЮ ѿϯПᾈ◕ӂᶁị

Ɫפּ⇔ 1.7/1,000ᴟ 1.05/1,000ȴ 

ɦ ᾈᾙ Џ ῴ ד ɧ›Ốᴩ╜ ד87 10

ѣ 6ѡүϥϫϝ ҳϟϡϥϟ ẗ ứȲ ╟ Ɫҳדȴ

֪ ᵄȳђѩ Ȳ ҖӀᴄѦ֮ Ѭ Ȳ

Ɫцנ ֮ Ѭ Ȳ ὑ ד87 11ѣ 5ѡᴩ╜ ϡ
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гʂϮװ Ố  ╓ӱȲ ╟ Ӧҳד Ɫϡ

ȴⱢד צ Ṯḳғכ ц ╓ӱ ᶙכȲṳ

֥ Ȳ שׁ ד ив Ȳ

ȴῴ ד ᶙכ∟ȲѬᵓ ═ ᾈ∟

ᾙ Ȳɦ ᾈ ᾙ Ɏ› ɏɧὑ ד91 5ѣỐ

ᴩ╜ ứ֝ ȴἬ 316 аṳ Ӵ

ᾎ ὑ ד91 7ѣ֝ ѿ ᵑ ќ ȴ ᴞ ד91 7ѣ

ᴟ ѦȲиד94 ד3 ╟ȴ 

ᾈӦὑᴞ ☻ ԈЛṾȲҒѿẒỴϢⱢ

Ѭᾨ֮Ȳḕ ḳȲכ​ ϢӖӢỄכ ׄԓắẞ№

ế ҷȴӖ ד76 ẃ Ȳ כ ᾈẒỴϚϾֵ

е Ё֮ắ☻Ѭ ḥȲ ҷ  ᾬ ϫϡ аѿ

ϱȷẔМȲяѿ⁮ ᴟϥ ◕ Ɫ ȴӖ ד87 ᵄȳ

ђѩ Ȳ ᴄѦȳХכ ֮ Ѭ Ȳ֮Ѡ

╜Ἀếᴍở й Ḗᾙ Џ נ ╟ȴ֪ױȲᵓӣᾙ

Џ ẃ’ ẒỴỰӖӢỄ ׄԓȲṳ‚ ẒỴᾼ

Ẕצ ἤế≡ ἤȴ∟֪ ᾈ ɎҔᵶ ЍІ

и☻Џ ɏᾼᶙכȲѠṿᴄѦ֮ Ѭ ᶮ ȴ 

ᾙ ᴞ— Ю ѿϯᴟ֥☼ЀȲ ⇔

פּ 59еṭȴ ҖӀȳ ҖӀȳ Ӏ и ц Ѭ

Ѝị֮’Ṏ ȴ Ӑ ứП ☼ Ɫ’

ӭ ȲṼ ЍІи☻∟ѬᴯҒҏѬ 1.5еѐ ȴ

֥ ЍІи☻ Ԓ ᴩ› ԛ Ϥ∟ ◕ȴⱢṿ

ᾈᾘỴỰӖ ѡנ ḟѬ Ȳ›Ϯד› ᾙ

Ɏ91ד 7ѣᴟ ד94 5ѣɏ Ԓ ᴩ йѹӴᵛ ӢṮ☻

П ◕Ȳֽ ȳᴄѦᵅ ֮ ȷ∟ϮדɎ94ד 6ѣ
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ᴟ ד97 6ѣɏѻ ѿ ֥ἤṮ☻ ╟Ɫѻȴ 

ЍІи☻Џ Ɫɦ ᾈ ᾙ Ɏ› ɏɧ

ѻ Џ ПϚȲὑ ҖӀ ῠ ▪ ḋ ╟ ѬЀи

☻ ȳ в 12еѐȳ ⇔ 2,483.5еѐіѬ ц

ҏѬЀὍ☼ ╟Ȳᶙכ∟Ҡ і ӴѠеѐѬה1,310ּ іϤ

ὧ Ȳṿ ᾈᴞ— Ю ѿϯᾈ◕Ҡ ד200

ПṮ☻’ ȲẔ ᴩ פּ 60 аȴ ЍІи☻

ѻ Џ ӣ ҔѠה ᴩȲὑ ד91 6ѣ ЏȲ93דҖ

֮ 0911 ​ȳ1025 Ọ ц 1203⁮ Ȳ

֯ ԓ◕ ӑ װȲ3‹כᶙשׂ › ≡и☻Ȳצ

ᵅϯ ☻ѬᴯП ḳғ ȲⱢṮ☻Џ ṇṓПכ Ȳԓ

Џ ὑ ד94 7ѣ Џȴ Ӣ Є​ Ȳ ЍІи☻

Є и☼ ȲᴄѦ֮ ֯ᶙכ ᾈ ᾙЏ П∟Ȳ

Ѭ Б Ὑ Ḃ ȴ 

ЍІи☻ᴞᶙЏ›ᴟ ד2016 6ѣБи☻ Ȳװ33

Єи☼ Ɫ Ḍד2015 (932 m
3
/s)ȲװПⱢ ד2012

Ἦ (773 m
3
/s)Ȳ Єи☻ Ɫ 2015 Ḍד

(20,214,810 m
3
)ȴ 

3ȳϡ ☻  

ѬᾈṮ☻ᾙӐ Ɏ1964ɏМȲ ІЎ ☻ Ɫ

ѬᾈṮ☻ М Ɫּטҏ ӭȲӭᾼ… ѿϯ

☼ὑҿỴП☻Ѭ ὑϚ Ȳ ѿ ᵅ Җ П

☻ ☼ Ȳᵀ ӑỐᴩ╜ ứȴ ӔȲ1973ד

12ѣȲ Ӕה ҏɦ Җ֮ Ṯ☻ ∂ Ѡ ɧȲѿ

ד200 ☻Ѭ ᵂⱢ ’ Ȳṳ ϡ

☻ Ɏ1978דᴩ╜ ɦ Җ֮ Ṯ☻ῴ ד ɧɏȴ 



 

2-51 

☻ ᾈ ᾼ Ѡ צ 1,100еѐȳ650еѐ 450

еѐϮ Ɏ ѡ ҅ ȲЄ ἇ ☼∟ᾼ

Ѭᾈᾈ Ɫ 900еѐȲ Җ ᾼᾈ Ɫ 450е

ѐȲ ☻ ᾈ 450еѐ ╥ ᵅ ⇔ᾼ Ḗɏȴ ☻

Ѐ ⇔ 650еѐȲ∟ Ѐ◕ Ɫ 300еѐȲᵀ

רּ֪ Џ ▲ ṓɎ1973ד 12ѣ 17ѡ үɏȲ

╓ҏ ☻ ⇔ᴟю Ɫ 450еѐȲ ∟ứ Ɫ 450еѐȴ

ױ֪ е ⁮ 650еѐ ᴟ 450еѐȲᵀҖ ᾼ

☻ ꜜ Ɏ‍ Ṯ ɏЬ ═ ᾼ 650еѐȲἬѿ

Җ ⁮ ḥצ ȴ 

╜Ốᴩד1979 ứ( Җ֮ ῴ Ṯ☻ )ϡ

☻ ҿҢ Ỵ Ȳ ☻ ӂᶁ פּ⇔ 450еѐȲ ⇔Ɫ

7.7еṭȲṳ ד1982 Ở ╟Ȳὑ כᶙד1984 Ϛ ◕Џ

Ȳѻ ╥ ᵍ Ϯ ȳ ☺֮ Ѭ ȴ ϡ Ṯ☻

ᴟד1985 ȲⱢҒד1987 Ṯ ⇔ȲṿП ẞ ד200

☻Ѭ Ṯ ȴ Ϯ ὑ ד1990 ỞȲ ὑ

’Ȳד1996 Ҕ╗ ȳХῖȳϮ ȳ ☺ȳ Ѝ

Ӏȴ 

Җ֮ Ṯ☻ ∂ Ѡ Ɏ1973ɏᾼ ӭ ȸ֯

ד200 ☻ѬϯȲ Җ ☻ѬᴯⱢ 8.40еѐɎ Җ

☻ ☼ 14,300 m
3
/sɏȲѿ―ᵅὑ Җ Ἁ 8.42еѐ

П ȴױ Ȳ ☻ ᾼи☻ Ɫ 9200 m
3
/sȲ ѿ ᵅ

Җ П☻☼ Ɏ іᴞϡ ☻ ϤЀЏ ѬЏ

₤ ᵫȲ1980ɏȴ 

☻ в Ӽѿ ד200 ☻Ѭᴯ’ Ȳᵀ

е ѿҖҿỴṳ ∂ ȲҿỴᵅ֮ щכ ☻



 

2-52 

ȴעᴰ ᶝὑ ד1983 3ѣ ҏɦϡ ☻  Ὼ֮

ứ ɧȲѿἈẗᵧ ᴩ╜ Ȳ ᴩ╜ Ӧ

вҵ ṅשׁ Ṯ☻П ȴᴟ ד1985 3ѣ Ȳᴩ

╜ Ѭᵓרּ Ṉэ ЂᵂѬ иέȲ

∟ ӱ ☻ ϯ ҿỴЛừ∂ Ȳ Ἀע Хῖ֮

ḋצ╠ ПṮ☻’ ȴ 

ѬᵓᶝⱢ’ Хῖ֮ ḋצ╠ Ȳὑ ד1985 8ѣׁש

ɦ Җ Хῖ ’ḋṭצ╠ Ѡ ṅɧȲṳᾘשׁ П

ꜜ Ɏ‍ ɏѿ ד10 П☻Ѭ ᵅ⇔’ ȴ

ϚѠױ Ьắẞӑ’ ֮ ֮ѻПч Ȳ Ἃֵדӑ

╟ȴᴩ╜ ὑ ד1993 12ѣ 31ѡ ứ Җ֮ Ṯ☻ Ϯ

ד П Ȳ ֝ Ṽ∂ Ѡ ∂

е ѿҖϡ ☻ ҿỴѿ 20 ד П☻Ѭᴯ’

ȴ 

ϡ ☻ ᴞ ᶙЏẞד1996 ☻ȲБиד2012 Ȳװ12

ẔМ Єи☻☼ ѿ ᴦᵓד2004 (3,519 m
3
/s)ȴ 

 

Хȳ› ᾈЎ  Ὠכ▲

Ӑ Ѭᾈ╠צӢ ▲ Ȳѻ ᴕ› ɦד2005

ѬᾈṆᾈЎ ▲ ɧ ᵫ ȲӢ ֽϯȸ 

(Ϛ) Ἁ ᾬ 

֯Ὲ оϱȲѿ┤Іᶠ Ẓ ᾼἉ ᾬ

⇔ Ȳ Ϸ ֵȲẔМѿֵѪ ᾼ Ɫ ᾬ Ȳ

ẔװⱢṙ ȷᴂІ ѿцḆϱ ᾼ ⁄ѿ Ѫ Ɫ

ѻȲ ѿю Ѭ ὖ Ȳᶡ ⇔−ᵅȴἉ Ѭ ⇔ӦᾈЀ

֣ϱ ȳᵛ┤ІᶠɎ25-30ăɏ֣ᴂІ Ɏ0-5ăɏᾼѠ֣
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Ȳɑ ӱ ⇔╥ ֵѪ Ѫ Фӻד ᾼ ѻ ֪Іȴ

ҵȲἉױ ᾬ ⇔ᾼủ ἤ о‍ ЄȲḥצὙ ᾼ √

ἤȴ 

(ϡ) Ѭ ὖ  

֯Әứ Әứ Њ 7ӭ ȳד15ּ רּ Ӫ 9ӭ 19

ȳדּ ἇ ᾿ 8ӭ ȳד14ּ ᾈ— 9ӭ ȳЄד14ּ

֥ 7ӭ ȳЄד15ּ Є 6ӭ ȴᴖד14ּ װ ᴵ╓

ѿӘứ Әứ ЊếЄ ֥ Ȳ רּ Ӫ ᵅȴ

֢ Ѭ ὖ ғ ѿן ῏ếẠ ῏ᴍиѩ

ȴ 

(Ϯ)  

Ѭᾈ иӁѻ ắѬ ֮ П ȴ֯ Ѭᾈ

ѻ☼Ȳѿ ῺᾈЀᾼ┤ҁᶠȳᴎ ȳế ⇔

ֵȲἏϱ Ȳѿ Җ ȳМ ếᴂІ ᵅȲѬ Ҡ

╥ ᾼ֪Іȴ֯ Ѭᾈќ☼Ȳѿ ᾈ— ⇔ Ȳ

רּ ȳЄ ế ἇ ᴿȲד⇔ ᾈѬᶠ ᵅȴ

ӂᶁ ᴯᵘϩ ѿӘứ Әứ Њ ȴ 

(ҳ) Ẓ ᾧ  

▲Ӧ ד2004 7ѣ ᴟ ד2005 11ѣѦȲ Ѭ

ᾈѻќ☼Ԛ 14 ȴ Ԛ ẞẒ ד4ּ 16 1,884

ȷᾧװ ד8ּ 16 221 ȴẔМẒװ ѿ Ἤ

ֵⱢ893 ȷᾧװ ѿ꞉ᶠ ῲ ֵⱢ93 ȴװ

ᴖṕȲẒᾧᾬ ѿЄ Ἤ ֵⱢ 25 Ȳ ᾈ

юⱢ 6 ȴᾬ ѻ ắẞ ▲ ⇔ ₤ᾼЛ

֝Ȳ ᾬ ֯ Ἤצϱכ ȴᾈỴ ᵽ כ ֮ ế

М ֵ֮ ἤ ᵅᾼ֪ Ȳ Ẓ ᾧ ᾬ ᾼиᵉצ
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ᾼ ȴ 

(Х)  

Ѭᾈ☼ ▲ᴞ2004̡ ד2005 Ȳ18 ▲ Ȳ

װ8 נּ▲ ȲԚּנ 13ӭ ד37ּ 118 ȴ 

֢ ▲ נּ МȲ ᾈᾼᾘỴ ֮ Ɫ Ȳ

Ὑ Ҡṓ ᾼѬᾇ Ỵц Ӣ֮Ȳ ֵ оЛṜȲ ᾎ

ẁ Ȳ֪ױ נּ юȴ Ѭᾈ Ӣ ֵ

оȲ ֮ ȲМϯ ᾈ ᾼ ᴂ е ȳ

ᴞ е ȳ┤ІᶠꞋ֤ԝ ֮Ȳ ᾼ נּ

Ṿȴ 

(г) ṵ  

ѬᾈṆ ṵ ד ▲ὑ 2004ẞ 2005Ẓד Ȳ֯ Ѭᾈ

ѻќ☼Ԛ 16 Ȳ ᴩ 6ủᾼ ▲ȴ Ԛ ẞ ṵ 2

ӭ ד4ּ 10 ȴẔМѿЊ ֵȲⱢ 96 Ȳ

ПȲⱢװ 80 ȴѿЛ֝ᾈ◕ẃכȲϯ Ἤҏ ᾼ

ֵȲМ ПȲϱװ юȴ 

(ϝ) ᾬ 

ѬᾈṆ ȲӐװ ▲ᾼ ὑѻ☼ᾈ◕ Җ

֮יִ П цẔќ☼ Ѝ֮ П ȴ ▲ ὨԚצ 480

ᾬȲи ὑ ȴẔМד110ּ צ ϥῡצ ᴎȳѬ◊ȳЍ

ῢ ȳ ẃ■ȳ Ѝ ȲԚ 18 ȴЭҵẃ П₀ ȳ

ȳӥ‌ȳ⁮ּר ⅛ṗȳ Ȳצ Ӣ Ӣ

Д П ȷᴖ‍ Ѭᾈ☼ вПҵẃ ≈ד- Ȳ Ѿ

ᴾ ϠᾈỴẒ ᾼЍịȲṿ Ӣ Ѿ ȴѬ׀

ҁ╥ Ѭᾈѻ☼ϯ ◕ᾼ ȷ Ἇϱ ֵѿ Ἠ

ⱢѻȲᶮכП ֮ȴṤϱ ᴟ֢ќ☼‍ ᾈ◕Ȳᾈᶩ
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вП ⁄ѿѬ◊ȳХ Ṑȳ Ṑ Ɫѻ  ȴכ

▲ᾈ◕вẒ ПЍịȲЄ иБ ϢЏḂ Ɫד≈

Ὥ֮ ᴎὭȷᴖ иᾼ Ѝ Ȳ⁄ ѿ ȳּמ ȳЄ

ȳ Ὠ ȳ ῧ ȳѬ֝Ѥȳ‌ ȳϟ ȳᴂ█ȳ

ȳ Ḏȳ  Ɫѻ ᾼכ ₤ Ὥȷ֪ױ

Җִ֮י Ѝ Пщ Ὥᶮד ᴯȲ ὑɦ Ṗ ₤

Ὥɧȴҫצ ю и֮ Ȳֽ І ȳЄ ☿

Ѝ ȲỮ’צѿϝṭ ȳ ȳר Ɫѻ Пכ

ד Ὥ Ȳױṓ Є Җִ֮י ӥᾼ ȴ 
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Ϯ  ▲  

Ӑ ѿᾈЎ Ӣ Ɫ Ȳ Ӣ ȴ╠צӢ

ᾬ ▲ в Ҕ╗ ֮Ӣᾬ Ȳ צ ȳ’Ṏ ȳ

юἨ ἤӢᾬҒѿ Ȳṳ ▲ѬṆвӢ ’Ṏ ╟ц’Ṏ ȴ

Ӑ ᵫ ᴕ ѬᾈѬṆ Ӑ ȳ╠צӢ Ὠцכ▲ ∟Ȳ

ứ֥ П ▲ ȴṳṼ ᾈЎ ▲ᵂ (Ӗ ד104 1ѣ

16 ѡ Ѭᾈֿ 10316166710 ) ד ứȲ ứ֢ ▲ ᴯ

ȴ 

 

Ϛȳ ▲ ứ 

▲ иɦỆứ ɧцɦ ҉ ɧȲẔМɦỆứ ɧ

Ɫ∂Ӵ  Ἤ П ▲ Ȳᴯ ὑẓצᴞ ҅ῶἤἨᾈ

Ў ЏᵂП֮ ȴ ‍ắᴞ ḳ ἨϢⱢ֪

Ὑ оȲᵡ⁄Л ▲ ᴯ ȴᴖɦ ҉ ɧⱢ ҉

ц Ệứ ȲἨч ἤцᶝ ἤᾼ оȲẔᴯ

ᾈЎ ᾓцᾈЎ Џᵂ Ḗᴖ ȴ ▲ Ӂ

⁄ ῶ 3-1ἬӱȲ › ᾈЎ ▲ ᴯ Ȳ ֥

Ӂ ⁄Ȳ֪ױ Ṽ › ▲ ᴯ ȴ 

Ṽ€ּפ ứ ▲ цӁ ⁄Ȳὑ Ѭᾈѻ☼Ԛ 5

▲ Ȳ ▲ ѿὙ ֮ Ễ֤Ȳṳѿ GPS ן ứᴯȴ

Ҕ╗ Aȸ┤ІᶠȳBȸᴎ ȳCȸХῖ(ϡ ☻ ҏЀ)ȳDȸ

Җ ȳEȸᴂІ (ϡ ☻ ϤЀ)Ȳὑ Ѭᾈќ☼Ԛ 10

▲ ȲҔ╗ Fȸ— Ю ȳGȸѬᶠ ȳHȸӘứ ЊȳIȸ

ᵾӪ ȳJȸ᾿ ȳKȸṃ - ế ȳLȸ ֥ ȳMȸЄ

ȳNȸ -Є ȳOȸ ȴ 

ᴯ Ӂ ⁄ ῶ 3-2ц 3-1ἬӱȲӢᾬ ▲ᾼЊѐ
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⇔ ▲֮ ֽ 3-2~ 3-6ȳ 3-8~ 3-17ȲѬ זּ ֽ

3-7ȴӐ ▲ ᴯ ⁄ › Ϛ ȲҬצ— Ю Ȳ

֪ⱢЮ Ḃ∂ȲЏ ᾎ ϤȲѬ Ἇ›  Хᴍеѐȴפּ

 

ῶ 3-1 Ӣ ▲ Ӂ ⁄ 

ᶮה Ệứ  ҉  

Ӂ ⁄ 

1. ᾈЎ₤ и Ȳֽ ȳ

ӂ ȳѺ ȳЍ֮ Ȳḕ

Ệứ ᴟюϚ ȴ 

2. ᾈЎḕϡϫеṭȲᴟю

Ệứ Ϛ ȴ 

3. ѻ☼ᴟюӁ Ệứ Ϯ ȴ 

4. ќ☼ ⇔Єὑϫеṭ ᴟю

Ệứ ϡ Ȳќ☼ ⇔Њὑϫ

еṭ ᴟю Ệứ Ϛ ȴ 

1. ᾈЎ☼ ȳѬ Ὑצ о Ȳֽ

ᵿȳѬϩ ᶠѬҏЀȳќ☼ ☼

ȳ ӀἨЏ ᴆ╬ ᾃϤ Ȳ

Ғ ҉ ȴ 

2. ᾈṮ∂ ᾬɎֽ Ṯȳ ỴȳϜ ȳ

Ṯ+ ȳ цỆᶩЏ ɏὙ

ᾈЎ Ȳ Ғ ҉ ȴ 

3. ẒỆứ П ϫеṭȲἨᾈ

ᶩ ϚᴍеѐȲ Ғ

҉ ȴ 

Ẕһצ .4 ᴕ Пᾈ◕Ἠ֮ ȴ 

ẃ ȸӖ ɦᾈЎד104 ▲ᵂ ɧȴ 
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ῶ 3-2 Ӣ ▲ ᴯ Ϛ ῶ 

 

Ӂ ⁄ 

 

֤  

TWD97 

Ӣ ▲ 

ӭ 

Ὼ в  

Ѭᵓ ╟ 

Ӣ ’Ṏ  
ד ▲ѝ  

ᾈ

 

◕ 

ᾈЎ

₤  

и  

 

(km) 

ќ☼

Ϥ 

֤  

Ẕ҃

Ӂ  

ᴕ

֪  

X Y 

 

ʌצ 

ʋ  

҉ Ὑ 

A 

 

ϯ

 

 

 
0K+000  

ҭ

 
┤Іᶠ 292494 2783998 

Ѭ Ӣ  

ʌ  

ʌ  

ʌ ṙ  

ʌ ᾬ 

ʌ  

ʌѬ ᾬ 

 

Ӣ  

ʌ  

ʌ ṵ  

ʌᾧ  

ʌẒ  

ʌὖ  

ʌ ᾬ 

 

ʋ☼

 

ʌѬ

 

ѬᾈЀѬ

 

┤Іᶠᴞ ’

 

 ̧ Җ ┤Іᶠᴞ

’ ▲ц

(2011) 

 ̧Ӱ Ѭ Ὅ ϯ

ᾈ Ӣ П

▲ שׁ ṅ

(2013) 

B 

  
4K+000  

ҭ

 
ᴎ  294743 2782627 

ʋ☼

 

ʌѬ

 

Є Ѭ

 

מּ Ὥᴞ ’

 

 ̧ ѬᾈṆּמ Ὥ

֮ ԄҠᴩἤ ᴷ

 ṅ(2006)שׁ

C  
8K+000 

ᾈ 

ҭ

 
Хῖ 296144 2777876 

ʋ☼

 

ʋѬ

 

 
ᴞ ’

ȳῂІ ֮ 

 ̧ ᴞ ’ מּ

Ὥ ὑỂ

∟

ᴷ (2011) 

D  
16K+000  

ҭ

 
Җ  301102 2772875 

ʋ☼

 

ʌѬ

 

ἔᶕЄ Ѭ

 
-- 

 ̧Ӱ Ѭ Ὅ ϯ

ᾈ Ӣ П

▲ שׁ ṅ

(2013) 

E  
20K+000 

Є

ȳ

ἇ  

ҭ

 
ᴂІ  298949 2770955 

ʋ☼

 

ʌѬ

 

ᴂЄ Ѭ

 

Җ ȳ֮ ᴂ

֮ 

 ̧ ѬᾈᴂІ ֮

ᾈṮׄԓцᾈЎӢ

֮

(2006) 

F 
ϱ

 

‍

 
44K+000  

ҭ

 

— Ю

 
333212 2775158 

Ѭ Ӣ  

ʌ  

ʌ  

ʌ ṙ  

ʋ☼

 

ʌѬ

 

— ѭṞ Ѭ

 
-- 

 ̧ ѬᾈṆᾈЎ
▲ ᵫ

(2005) 
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Ӂ ⁄ 

 

֤  

TWD97 

Ӣ ▲ 

ӭ 

Ὼ в  

Ѭᵓ ╟ 

Ӣ ’Ṏ  
ד ▲ѝ  

ᾈ

 

◕ 

ᾈЎ

₤  

и  

 

(km) 

ќ☼

Ϥ 

֤  

Ẕ҃

Ӂ  

ᴕ

֪  

X Y 

 

ʌצ 

ʋ  

҉ Ὑ 

G 
М

 

‍

 
28K+000  

ҭ

 
Ѭᶠ  315838 2773524 

ʌ ᾬ 

ʌѬ ὖ  

ʌ  

ʌѬ ᾬ 

 

Ӣ  

ʌ  

ʌ ṵ  

ʌᾧ  

ʌẒ  

ʌὖ  

ʌ ᾬ 

 

ʋ☼

 

ʋѬ

 

 -- 
ѬᾈṆᾈЎ

▲ ᵫ(2005) 

H 
ϱ

 

‍

 
34K+000  

ҭ

 
Әứ Њ 319494 2766862 

 

 
 -- 

ѬᾈṆᾈЎ

▲ ᵫ(2005) 

I  
ϱ

 

‍

 
28K+000  

ҭ

 

ᵾӪ

 
311423 2765838 

ʋ☼

 

ʌѬ

 

Ὥ Ѭ  -- 
ѬᾈṆᾈЎ

▲ ᵫ(2005) 

J 
М

 

‍

 
29K+000  

ҭ

 
᾿  304149 2759582   -- 

ѬᾈṆᾈЎ

▲ ᵫ(2005) 

K 
ϯ

  
23K+000  

ҭ

 

ṃ -

ế  
303576 2766735 

ʋ☼

 

ʌѬ

 

ṃ Ѭ  -- 

 ̧2008 ἇ ṃ

ᾈ цᾈ ᾙЏ

ɧ

Ὠכ ᵫ 

 ̧ ѬᾈṆᾈЎ
▲ ᵫ

(2005) 

L 
ϱ

 

‍

 
34K+000  

ҭ

 
֥  288405 2752252 

 

 
 -- 

ѬᾈṆᾈЎ

▲ ᵫ(2005) 

M 
М

 

‍

 
35K+000  

ҭ

 
Є  278552 2753036 

ʋ☼

 

ʌѬ

 

Є Ѭ  -- 
ѬᾈṆᾈЎ

▲ ᵫ(2005) 

N 
ϯ

 

‍

 
16K+000  

ҭ

 

-Є

 
295956 2769399   -- 

ѬᾈṆᾈЎ

▲ ᵫ(2005) 

O 
ϯ

  
10K+000  

ҭ

 
 298185 2778401   

ᴞ ’

 

ѬᾈṆᾈЎ

▲ ᵫ(2005) 
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(ѻ☼ȸA~Eȳќ☼ȸF~O) 

3-1 Ӣ ▲ Ӂ ᴯ иӁ  



 

3-6 

  

3-2 ┤Іᶠ ( A) Њѐ⇔Ӣᾬ ▲֮  3-3 ᴎ ( B) Њѐ⇔Ӣᾬ ▲֮  



 

3-7 

  
3-4 Хῖ ( C) Њѐ⇔Ӣᾬ ▲֮  3-5 Җ ( D) Њѐ⇔Ӣᾬ ▲֮  
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3-6 ᴂІ ( E) Њѐ⇔Ӣᾬ ▲֮  3-7 ѻ☼Ѭ ☼ זּ ᴯ  

 



 

3-9 

 
 

 

3-8 — Ю ( F) Њѐ⇔Ӣᾬ ▲֮

 

3-9 Ѭᶠ ( G) Њѐ⇔Ӣᾬ ▲֮  



 

3-10 

  
 

3-10 Әứ Њ ( H) Њѐ⇔Ӣᾬ ▲֮

 

3-11 ᵾӪ ( I) Њѐ⇔Ӣᾬ ▲֮

 

 



 

3-11 

 
 

3-12 ᾿ ( J) Њѐ⇔Ӣᾬ ▲֮  3-13 ṃ - ế ( K) Њѐ⇔Ӣ

ᾬ ▲֮  



 

3-12 

  

3-14 ֥ ( L) Њѐ⇔Ӣᾬ ▲֮

 

3-15 Є ( M) Њѐ⇔Ӣᾬ ▲֮

 



 

3-13 

 
 

 

3-16 -Є ( N) Њѐ⇔Ӣᾬ

▲֮  

3-17 ( O) Њѐ⇔Ӣᾬ ▲֮  
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ϡȳӢᾬ ▲ ⇔ 

Ӣᾬ ▲Ҕ╗Ѭȳ Ӣᾬ ▲ȲѬ Ӣᾬ ȳ ȳ

ṙ ȳ ᾬȳ ᴩ ▲Ȳ ▲ ☼ᾓׄứ Ȳ

ᵍὑ ​☻☼∟ ᴩȷ Ӣᾬ⁄ ȳ ṵ ȳẒ ȳ

ᾧ ȳὖ (ᵶ ӭ)ц ḇ ᾬ ᴩ ▲Ȳ ▲

ᵍὑ ​Ἠ ᴩȴ֢ ▲ ӭ ⇔ Л֝Ȳצ ֽῶ

3-3Ἤӱȴ ᾬҔᵶѬ ḇ ᾬȲӐד⇔ѻ☼ Ꞌ

ὑ ᾈ◕Ȳ  ȳѬ ὖ Л ▲ȴ 

Ṽ ᾈЎ ▲ᵂ Ȳ ▲ ӭ ҔᵶѬ ӢᾬП ȳ

ȳѬӢὖ ȳ ḇ ᾬȲ ӢᾬП ṵ (Лᵶ )ȳ

ȳᾧ ȳẒ ȳὖ ( )ȳ ḇ ᾬȲӐ ᶁ ȴ

ҫҵ ἤ ӭֽѬ П ȳ ṙ ȳ ᾬ ṵ П

цὖ П ȳ ѭ ȲӐ Ҕᵶ ȳ ṙ ȳ ᾬȳ

ὖ П ȴ 

ῶ 3-3 ѬᾈᾈЎ ▲ ӭц ▲  

 ▲ᾬ  ▲  

ᾈЎ  

ᾈЎ ֪І ḕד 2ѣȳ5ѣȳ8ѣȳ10ѣ 

ᾈЎ ֮ ḕד 5ѣ 

ᾈЎϢЏ ᾬ ḕד 5ѣȳ8ѣ 

Ѭ Ӣᾬ 

ȳ ȳѬӢὖ ȳ ṙ ȳ

ᾬȳ  
ḕד 2ѣȳ5ѣȳ8ѣȳ10ѣ 

Ѭ ḇ ᾬ ḕד 5ѣȳ10ѣ 

Ӣᾬ 

ṵ ȳẒ ȳᾧ ȳὖ  ḕד 2ѣȳ5ѣȳ8ѣȳ10ѣ 

 ḕד 2ѣȳ5ѣȳ8ѣȳ10ѣ 

ᾬ ḕד 5ѣȳ10ѣ 

 

  



 

3-15 

ϮȳӢᾬ ▲Ѡᾎ 

Ṽ Ѭᵓ 104 ד ứᾈЎ ▲ᵂ цӐ פּ€

Ӣ ▲Ѡᾎȴ 

(Ϛ)  

ȲѿњἹ ȳ ẓⱢѻ ᵂ ѠהȲњἹ

ḕϚ ▲ ӦҿỴᴟҢỴ 5 Ȳὑ ϱḕ Ἱ 2 Ȳҫ

▐ ẓ ᵗ ȴ‍ Ȳѿ (100еѐⱢᵘϩ )ȳ

(5 )Ɫѻ ᵂ ѠהȲᴸѿ ẓȳ₣ ȳ ᾎȴἬ

ẞᾼ Ȳ ᴩ ứȴ 

(ϡ)  

Ѭ Ȳѿ ᵄה ȳ ᾎ ᴩȲ ᾎӼҠ ẞ

ȲἬ ẞᾼ Ȳᶁ ᴩ ứȴ ֮ ứ

ᴯ ϚӂѠеѐПפּ вⱢ ѿњ ṳ Ӣᾬ

П ȴ 

(Ϯ) Ѭ ὖ  

ᾈ◕Л ▲ȴ‍ ᾈ◕Ȳѿ ᵄה Ɫᵂ Ѡה

Ѭ ὖ Ȳ֫ ⅍ᵓӣ ứи ᴟӭ(order)Ἠ

 ȴ(family)דּ

(ҳ) ṙ ᾬ 

Ѭ Ȳѿ ᵄה (surber net)Ɫᵂ Ѡה ᴩ װ3

Ȳ ӭ ▲ צ ṙ Ȳ⁄ѿϚӂѠеѐⱢ ѿњ

ᴩ ȴ 

(Х)  

1ȳ  

ὑ ☼МЛ֝ᴯ ậϮ 500mlѬ Ȳ л∟Ȳ

ᴞẔМ ậ 500mlѬ Ȳ Ғ 2.5ml Ὠ(Lugol) Ệứ
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∟Ȳ ֫ ⅍ ᴩ ѱЏᵂȴѿ ї(3,000g 10min)Ѡ

ןה Ȳ ҟϱ Ȳ ∟ ҒϚ Ҡ ᴫ

(Coomassie blue)╬ ὑḚ П Ȳὑ⅍ ϯ Хи

Ȳԛѿ ѠᾎȲ ὑ 0.45µmэ П

ϱȲ ∟֯ ϯ ế ӭȴ 

2ȳ  ἤ  

ѿ ІᴞӰ ϱᶈậᴚ ҠṓПЄ₤ Ӣ Ȳ Ғ

Ὠ Ệứ∟Ȳ ֫ ⅍Ȳ֯ ϯ ế ứȴ

ᴚ ЛҠṓП Ӣ Ȳ⁄ὑ  ῺѬ Ȳ ậЛ֝

֮ ПӰ Х ȲѿѪẚ ᴞӰ ϱẚϯȲ Ғ

П Ὠ СѿỆứ∟Ȳ ֫ ⅍ȴѿ їѠןה

Ȳ ∟ Ғ 1mL (Acetic acidȸconc. sulfuric 

acid = 9ȸ1 mL)Ȳ ὑҒ ὰϱ ạ ⇔Ɫ 100̆ ȳҒ Х

и Ȳᵐ⁯∟ Ӑ їȲ ҟϱ ȲҒѬ 5 mL♃ПȲ

ԛ їȲֽױч Ϯװȴậ ἳὑⱶѱϱȲ”ᶙԓ

∟Ȳ Ғ῁ ⅔ѱ ∟ ϱ ⱶѱȲ ᵂכӘϵ῁ ⱶ

ѱȲП∟֯ ϯП ȳ ế ứ Ȳẁ῁ ứ

ἤ Пⱶѱ Ӑȴ 

(г) Ѭ ᾬ 

ᾬ ▲ѿ ḇѿϱᾼ ᾬⱢѻȴ ▲ Ҕᵶ

ᾬцѬӢ ᾬȴ ▲ЏᵂҔᵶ ᾬᾬ ▲ ▲ȴ

ᾬᾬ ▲֝‍ᾈЀ ▲ѠᾎȴѬӢ ᾬ ▲

Ɫ֯ ᴯѬỴ ἏᾈїἋᴼХϫеѐᾼ вȲ ϡ ẓ

ῶἤȲϷ҅צ ╥ ỞἨ╥ӑ ᾼ֢ϚᴍӂѠеѐᾼ ֥

Ɫ ȴ ▲ ᾬ ц ⇔ȲѤӐ ᾬ Ȳ Ӑ

ᾬ ⇔ȴ 
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(ϝ)  

▲ ӣּז ᾎҒ ᾎȲּז Ὼ в֢

₤ ᾼ ֮ȲᾈЀ זּ  ⇔ⱢҳᴍеѐȲ

ⱢϡᴍеѐȲ Ϯ ד ϡᴍеѐᾼ ȷ‍ᾈЀ

זּ  ⇔ⱢϚϾеѐȲ ⱢϡᴍеѐȲ г

ד ϡᴍеѐᾼ ȴ 

▲ ѿӭ ᾎ ѿ ᴩᵒᵑȲּנ ȳ цẔ

ҏ ᾼ ȴ֮ ▲ ᾼ ȳ цẔҏ ᾼ ȴ֮

▲ Ҕ╗ Ɏᵛ ẞᾼ ɏȲ ᾼ

Ҡ ȲᵀЛԝϤ ⇔ ȴ 

(ϥ) ṵ  

Њ₤ ṵ ѿּז ᾎᵉ Ȳ ד ϫᴟϫХе

ѐȲԚ ϡϫ ᴯȲ ᴯὍ ⱢϮщϡỏȴМȳЄ₤

ṵ ⁄ѿṜ ȳ цẔ҃ ᴩᵒ ȴ ẞᾼ

ṵ ȳ цẔҏ ᾼ ֮ȴ ▲ ỮҔ╗  

ῺᾼỰӖȲצ ⱢХדвȲצ ⱢϚеṭѿвȴ 

(ϟ) ᾧ  

ӣ ᴿ Пּז ᾎ ᴩ ▲Ȳּז  ⇔ⱢХᴍе

ѐȴ ▲Ѡᾎ ḔПӭ ᾎȲּנ ҏ Пᾧ

ȳ ц ֮ ȴ ỏᴩἤ Ȳ⁄ ᴩỏ

▲ȴ 

(ϫ) Ẓ  

Ẓ ▲ ӣ ᴿ Пּז ᾎ ᴩ ▲Ȳּז  

⇔ⱢХᴍеѐȴ ▲ Ɫщ ѿ∟ѿ ӭ ᷄Ȳ ֥

ứȴṳѩ ֢ ◕Ẓ П ц иӁȴ 
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(ϫϚ) ϱὖ  

ϱὖ ѿ ế ӭⱢѻ ȴ ▲ѿ ӣ ᴿ

Пּז ᾎ ᴩ ▲Ȳּז  ⇔ⱢХᴍеѐȴЛ ỏ

ȴ ẞᾼ ϱὖ ȳ цẔҏ ᾼ ֮ȴ 

 

ҳȳ ▲ ὨиέѠה 

(Ϛ) ֵ ἤцᶁл⇔╓  

▲Ἤ ▲ ὨȲ̔ Ϥеה ֵ ἤцᶁл⇔

╓ Ȳ֢╓ ҅ῶ иᵑ ֽϯȴ 

1ȳ Shannon ֵ ἤ╓  (Hô) 

ȷ  

NiȸⱢ i ӢᾬП  

NȸⱢἬצ П  

Hô ╓ Ҡ ֥ч╣Ϛ вӢᾬ П ⇔ц

֯ и ╥ᵡᶁлȴױ╓ Є ῶӱ֮ױ

Пᾬ Ȳᵛ֢ᾬ ֵ ᶁлȲ҅ῶױ

ὼ ⇔ ЄȲ ֮ױ ҬӦϚᾬ ⁄כ HôⱢ 0ȴ

כ ứПӢ Ṇ צ ᾼὼ ⇔Ȳѹ ὼ ⇔ Ӣ

Ṇᾼӂ ױᵓȲ֪צ Ӧὼ ⇔╓ ᾼиέȲҠѿ ῀

▲ ╥ᵡⱢ ứכ ПӢ Ṇȴ 

2ȳShannon ᶁл⇔╓  (E) 

 

SȸⱢἬҏ ᾼᾬ  

Eȸ╓ Ɫ 0~1П Ȳῶӱᾼ╥Ϛ Мԓ

ᾬ ӭᾼи ᾭᾓȲᵛⱢ֢ᾬ ӭи ᾼ

ᶁл ⇔ȴ ╓ױ Ὼ 1 Ȳῶӱױ ▲ ᾼ֢ᾬ

( )ä ³= ii lnPP-H'
N

N
P i

i =

lnS

H'
E=
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Ẕ ӂᶁȲ ЛὙ ȴ 

(ϡ) Ӣᾬ ֥╓ Index of Biotic IntegrityɎIBIɏ 

Ӣᾬ ֥╓ (IBI)֯1980҅דӦKarr(1981) ғ∟Ȳכ

ֵӢᾬ цӢ ῏ ᾛ ӣּ֯ר Мᴫ ֵᾈ

☼МӢᾬП ȲҔ╗ ӣ цѬ ὖ Ἤן ᾼ ᵂ

о ▲ȴӢᾬ ֥╓ (IBI)╥Ϛ ד ὔ ᾼѠᾎȲ

ѻ ╥ᵓӣ ᾼὼ ⇔Ȳ ⇔ц ᾼ ⇔Ȳѿ ᴷ

ѬӢӢ Ṇᾼ ᶮȴ 

Ӣᾬ ֥╓ IBI ╓ ᴷѠᾎȲⱢּר ᾼ ῏Ἤ ᾼ

ᴷѠᾎȲᵀצṷ ӭ ᾼ Ӣ ӣ╥Лы⌂ ȲӐ

ṅשׁ ᴕ в ῏ ☼ ᾼׁשṅɎֽש ЧȲ2004ɏȲ

IBI ╓ ᾼ ӔѠᾎȲԛҒϤ и ӔȲҔ╗֢ ╓ цẔ

и ци Ἤד Пᾭ Ȳ ṼẔ ᴷѠה

ȴӐׁשṅἬ ᾼѠᾎѿ Hu et al.(2007)Ɫ ᴕȴи

Ἤד Пᾭ Ɏῶ 4ɏȲ ṼẔ ᴷѠה ☼

Ἤч╣ҏᾼᾼ ȴ 

ẔМ IBI ὑ 35Ȳῶӱ ☼Мᾼ ֮ ὑᶙ ӑắ

П Ȳ ᾭ ṏ ɎֻA ɏȷIBI ὑ 23 ᵀЊὑ 34Ȳ

⁄ ắ ɎB ɏȷIBI ὑ 15 ᵀЊὑ 22Ȳ⁄ М

⇔ắ ɎC ɏȲЊὑ 14Ɫ ⇔ ɎD ɏȴ 

ῶ 3-4 IBI ᾎи Ἤד Пᾭ  

Level Biological condition Category Score range Grade 

1 Non-impaired 35-45 A 

2 ắ Slightly impaired 23-34 B 

3 М⇔ắ Moderately impaired 15-22 C 

4 ắ Severely impaired 0-14 D 
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ῶ 3-5 Ӣᾬ ֥╓ IBI ᾎМ֢ ╓ цẔ и  

Metrics 
Scoring Criteria 

5 3 1 

1. Total number of fish species ʨ10 4-9 0-3 

2. ἤⱢ darterᾼ Number of darter species ʨ3 1-2 0 

3. ἤⱢ sunfishᾼ Number of sunfish species ʨ2 1 0 

4. ἤⱢ suckerᾼ Number of sucker species ʨ2 1 0 

5.Лֹוᴆ Number of intolerant species ʨ3 1-2 0 

6. ἤ ѩẂ% of individuals as omnivores <60% 60-80% >80% 

7.ᴚ ἤ ѩẂ% of individuals as insectivorous >45% 20-45% <20% 

8.ҵẃ ѩẂ Number of hybrids or exotics species 0 1 ʨ2 

9. Number of individuals in sample ʨ101 51-100 0-50 

 

(Ϯ) ╓  

╓ Genus index, (GI) 

Ѡᾎֽϯȸѿ῁ МП AchnanthesȳCocconeisȳ

CycoltellaȳCymbellaȳMelosiraế Nitzschia Пҏ ⇔ѩ

Ȳ ⱢѬ П╓ ȲẔḖᾎֽϯȸ 

 

GI Ѭ П …ȸ 

GI>30Ɫ ᴆ╬Ѭ  

11<GI<30Ɫ ᴆ╬Ѭ  

1.5<GI<11Ɫ ⇔ᴆ╬Ѭ  

0.5<GI<1.5ⱢМ⇔ᴆ╬Ѭ  

GI<0.5Ɫ ᴆ╬Ѭ ȴ 

ֽ ᾎѿϱ ֢ ᵒ Ѭ ⁄ѿ֢Ѭ ṓП҅ῶ

ἤᾬ ȲѬ цѬᴥцẔ҃Ѭ Ӣᾬ ᾭᾓ ᵗᵒ ȴ 
  

NitzschiaCyclotellaMelosira

CymbellaCocconeisAchnanthes
GI

++

++
=
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(ҳ) Ѭ о ⇔╓ (QI) 

ѿ Shannonὼ ⇔╓ (H) цMcIntoshὼ ⇔╓ (MCI)

ḖẔӂᶁ ֥ ȲѿᵂⱢѬ о ⇔╓ (QI)Ȳֽϯ

 ȸה

( ) %100
52

1 ³+= IMHQI C  

МȲQIה П ЄⱢ 100Ȳ Ϛ Ѭ ᴖṕȲ QI Є

ὑ 75 Ɫ Ѭ ȷ50ʤQIʤ75 Ȳ⁄ Ѭ Ȳ QI

Њὑ 50⁄Ɫ оѬ ȴ 

 

(Х) ᾈЎᴆ╬╓ River Pollution Index, ɎRPIɏ 

ᾈЎᴆ╬╓ Ѭ ᴆ╬ ⇔иⱢ 4 ȲRPI Њὑ

2҅ῶӑắᴁ╬ȲRPI 2.0~3.0҅ῶ ⇔ᴁ╬ȲRPI 3.1~6.0

҅ῶМ⇔ᴆ╬ȲRPI Єὑ 6҅ῶ ᴆ╬ȲӐׁשṅṿӣ

ȳӢо ȳ Ệ ȳ Ṽ иῶҒѿ иȲ

ԛ и ӂᶁȲ ѿч╣ᾈЎᴆ╬ᾭᾓȲи ֽῶ 3-6ȴ 

 

ῶ 3-6 ᾈЎᴆ╬ ⇔и  

ᴆ╬ ⇔ ӑắᴆ╬ ⇔ᴆ╬ М⇔ᴆ╬ ᴆ╬ 

ӭ A B C D 

(DO) Єὑ 6.5 4.6-6.5 2.0-4.5 Њὑ 2.0 

Ӣо (BOD5) Њὑ 3.0 3.0-4.9 5.0-15.0 Єὑ 15 

Ệ (SS) Њὑ 20 20-49 50-100 Єὑ 100 

(NH3-N) Њὑ 0.5 0.5-0.99 1.0-3.0 Єὑ 3.0 

 1 3 6 10 

и( ӂᶁ ) Њὑ 2.0 2.0-3.0 3.1-6.0 Єὑ 6.0 
Ɏ ᴯȸMG/Lɏ 
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(г) Ѭ ╓ Water Quality Index (WQI) 

Ѭ ╓ Ɫ ԏ ὑ ד1990 ֥ ῏ ṓȲ

ѿɦ ӔП ṓ ▲ᾎɧ (Modified Delphi Opinion 

Research Technique) Ἤ ҏПӐЁἤПѬ ╓ ȴԚצϥ

Ѭ ȸDOȳBODȳpHȳ ȳЄ ȳ ⇔ȳ ц

ѩ ⇔ȴֽ█ Ȳ⁄ ӐП ṼẔ҃

П Ȳṿ Пế’═Ɫ 1ȴҫὑɦМҶ ᾈ

Ў ứѬ ứѬ и ɧ( ’ ד96 12ѣ)Ȳи

έ ’ Бֵװ ӔᾈЎѬ ȲⱢ֪ ’ еᵫ

Ɏ87ד 6ѣ 24ѡеᵫɏПᾈЎѬ ӭȲѬ צ

ȳӢо ȳpHȳ ȳЄ ȳ ⇔ȳ 7

Ɫ Ȳ ӔⱢ WQI7ȲҫҠṼ ȳӢо ȳ ȳ

⇔ȳ ⇔ 5 ֪І ȲⱢWQI5ȴ 
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ῶ 3-7 WQI Ѭ ⇔ …П еהϚ ῶ 

Ѭ  

(wi) 

ᴯ  ạ Ԉ (qi) Ϛ

 

ӑ

П Ӕ

 

 0.24 0.26 
ế⇔ 

(Њ ) 
0<X¢1.4 

X > 1.4, qi=50 

X = 0, qi=0 

200.5 x
6
-738.28 x

5
+1020.1 

x
4
-811.71 x

3
+ 

412.24 x
2
+15.521 x-0.0045 

Ӣо 

 
0.18 0.19 mg/L 0<B¢30 

If B=0, 

qi=100 

If B>30, qi=0 

(-31.24B+943.3)/(B+9.337) 

pH  0.13 0.14 ʟ 

5¢pH¢7.5 If pH<5, qi=0 

If pH>10, 

qi=0 

-2.6667pH
3
+48pH

2
-255.33pH+440 

7.5<pH¢10 
-2.3333 pH

3
+60.5pH

2
-547.17 

pH+1785 

 0.15 0.16 mg/L(as N) 

0<N<1 If N=0, 

qi=100 

If Nʿ6, qi=0 

29.665 N
2
 ï 88.871 N + 99.339 

1¢N<6 0.6667 N
2
 ï 12.667 N + 52 

Є  

 
0.12 0.13 

Log(MPN/ 

100mL) 

0¢X¢3.7 
If X>6, qi=0 

-0.0308 x
2
-5.8335 x+100 

3.7<X¢6 10.836 x
2
-138.72 x+442.3 

Ệ  0.11 0.12 mg/L 0¢S¢1000 
If S>1000, 

qi=0 

(0.01161S
2
-21.29S+9594)/(S+95.6

2) 

 0.07 ʟ mg/L(as P) 
0¢P<0.1 

If P>3.0, qi=0 
100×EXP(-5.1382P) 

0.1¢P¢3.0 1.2939P
3
-4.199P

2
-19.611P+61.651 

ẃ ȸכғЄ ЏἬ ԏ Ȳ2008דȴ 

ῶ 3-8 ᾈЎѬ и ╓  

╓  Ѭ и  Ѭ ӣ Ὑ 

86~100 ṏ 
פּ ӧ Ἠ Пϛ Ѭ ד ȲᵀЛϚứ

ד  

71~85 ṏֻ 
פּ ϛ Ἠ ПѶ Ѭ ד ȲᵀЛϚứ

ד  

51~70 М פּ  Ѷ Ѭ ד ȲᵀЛϚứד  

31~50 Мϯ ּפ Ϝ Ѭ ד ȲᵀЛϚứד  

16~30 Лṏ ּפ ӈ Ѭ ד ȲᵀЛϚứד  

0~15 ֕ Пӈ Ἠᵅὑӈ Ѭ  

ȸ ֮ а ѿҵȲ   ⇔ֽ Ȳ⁄WQI ѿò0ò ȲѬ

ᾓᵒứⱢ ֕ ȴ 

ẃ ȸכғЄ ЏἬ ԏ Ȳ2008דȴ 
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(ϝ) ᾈЎ ᾭᾓ╓  Index of Stream Condition (ISC) 

Ӑ ֥ἤ╓ ᴷȲ ᾈЎ ᾭᾓ╓ (Index of 

Stream Condition)Ȳ  ISCȲѿѬѝȳᾬ ₤ ȳ ᾈ ȳ

Ѭ ȳѬӢᾬ Х ╓װ ᴷȴ╓ ISC ᾼ ᴷѠᾎ ᴕ

Ladson et al.(1999)ᾼ ц֯⁮ ṅἬשׁ ᾼ ӔɎHu 

et al., 2007ɏȴצ ISCװ╓ Фד ᾼ …ֽ 3-18ȴ 

 

  

3-18 ☼ᾭᾓ╓ ֢ ╓װ ᾼדФ … 

1ȳ Ӕ ᴷ Ѡᾎ 

Ṽ ᾼ֮ѝѬѝ Ӣ ἤȲ’ ISC Ở

ᾼᴕ в Ѭѝȳᾬ ₤ ȳ ᾈ ȳѬ ȳѬӢ

ᾬХ Ȳᵀ╥֢ ╓װ ᾼв и⁄צἬḆ (Hu, et 

al., 2007)Ȳ Ӕᾼ ISC╓ ֪כ ֽῶ 3-9Ȳᾭᾓ ᾼ

ֽῶ 3-10ȴ 
  

Ǜ ̘
̘

Ǜ ̘
̘

Ǜ

Ǜ
̘
̘

Ǜ ̘
̘ ̘
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ῶ 3-9 ☼ᾭᾓ╓ ISC ֪כ  

╓װ  ᴕ в  ╓  

Ѭѝ ☼  

1. ֪  

צ.2 ѬЏ ᾬ  

3. ☼  

ᾬ ₤

 
Ѭ ứ ᾬ ἤ ֮₇  

1. Ỵ ứ⇔ 

2.Ἁᶩᾭᾓ 

2.ϢЏ ᾬᾼ  

ᾈ

 

ᾈ П ᾬӢ  ₇

 

1. Ӣ ⇔ 

2. Ӣ ἤ 

3.ҵẃ ᴍиѩ 

Ѭ  

ἤѬ ( ȳ

Ệ ȳ ⇔ȳBOD5ȳ

) 

ѿ RPI  

ѬӢᾬ Ѭ Ӣᾬד  

 

ῶ 3-10 ☼ᾭᾓ╓  ISC ᾭᾓ  

ISC ╓

и 

ᾭᾓ  

45-50 (excellent) A 

35-44 Ṿ(good) B 

25-34 ỮҠ(marginal) C 

15-24 (poor) D 

<14 ֕(very poor) E 

 

2ȳ֢ ╓װ и ӭ 

ᴕ ᾈЎ ἤȲֽὨ ҵᾼ ISC ╓ ᴷѠᾎ

ԓ Ȳצ ᴩП ȲҒѿ ӔȲẔ Ѡֽהϯȸ 
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(1) Ѭѝ(HY) 

֪  

ῶ 3-11 ֪ ╓װ иῶ 

ᾭᾓ и

SEEPAGE 

ᾈᶩἉ ӑ ἨỆо 2 

ᾈᶩἉ צ и ἨỆо 1 

ᾈᶩἉ Ệо ֪  0 

 

(2) ϢЏ ᾬ  

ῶ 3-12 ϢЏ ᾬ Ӣᾬ ╓װ иῶ 

ᾭᾓ и

DAM  

ḥצԉᴶϢЏ ᾬ  ѬМӢᾬ  4 

ᴟюצϚ ϢЏ ᾬ  ѬМӢᾬ צ) ẁӢᾬ

Ȳғ ṏֻ) 

2 

ᴟюצϚ ϢЏ ᾬ  ѬМӢᾬ צ) ẁӢᾬ

Ȳᵀצ Лы ӣ) 

1 

ϢЏצ ᾬ  ѬМӢᾬ (ӑ ԉᴶӢᾬ Ἠ

) 

0 

 

(3) ☼  

ῶ 3-13 ☼ ╓װ иῶ 

ᾭᾓ и

BASEFLOW 

ᾈЎ☼ ӑắϢⱢД  4 

צ ᾈ ἨѬ ᾈЎ☼  

(ᵀ ẞ ᵅ ☼ Ḗ) 
2 

צ ᾈ ἨѬ ☼  

( ᵂѠהӑᴕ ᵅ ☼ Ḗ) 
0 

Ѭѝװ╓ HY = SEEPAGE + DAM+ BASEFLOWȲ

иⱢ 10иȴ 
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Aȳ ᾬ ₤ (PF) 

ῶ 3-14 ᾬ ֮ᾼװ╓  

֮  ╓  ҅  и  

 Ỵ ứ BANKS 0-4 

 Ỵ ứ BEDS 0-4 

вᾬ ֮ IPHAB 0-4 

ᾈ◕ П  AB 0-4 

 

ᾬ ₤ Пװ╓ ҠϱῶП BANKSȳBEDSȳ

IPHABȳAB Ӧ ᴖ ȴ 

Bȳ (SS) 

צ ᾼ и Ȳѻ Ӣצ Ȳи

ᵑ ȳ ֣ ἤȳҵẃ ѩẂ╓

צ ȴẔМП ╓ᾼ╥֯ᾈЎ ѐ⇔в

ᾬ ᾼ ⇔Ȳ иⱢЄ₤ᾈЎȳЊ₤ᾈЎẒ῏

Ѡᾎȴ 

ῶ ╓װ 3-15 (WIDTH)П иῶ 

 
и

WIDTH  

Small streams 

<15 m wide) 

Large streams 

(>15 m wide) 

 

>30 m 1.5× ☼ ⇔- <3× ☼ ⇔ 3 

>10-30 m 0.5× ☼ ⇔- <1.5× ☼ ⇔ 2 

5-10 m 0.25× ☼ ⇔- <0.5× ☼ ⇔ 1 

<5 m <0.25× ☼ ⇔ 0 
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ῶ 3-16 ֣ ἤװ╓ (CONTINUITY) иῶ 

 ḕеṭЛ ◕П ӭ 

0-2 3-5 6-20 >20 

Ỵ ѩẂ 95-100̨  4 3 -3 -3 

80-94̨  3 2 1 -3 

65-79̨  2 1 1 0 

40-64̨  1 1 0 0 

0-39̨  0 0 0 0 

 

ῶ 3-17 ҵẃ ѩẂ(CEV)װ╓ иῶ 

ҵẃ  Rating 

0˛ 3 

1-10̨  2 

11-40̨  1 

>40̨  0 

╓װ SS= WIDTH + CONTINUITY+ 

CEVȲ иⱢ 10иȴ 

Cȳ Ѭ (WQ) 

ᵓӣᾈЎᴁ╬╓ RPI Ȳ ᴩѬ (WQ) Ȳ

Ӧὑ RPI ᾼ ⇔Ɫ 10иȲ WQדчȲ֪

הᵓӣϯױ ȴ 

71 ρπ20) 

Dȳ ѬӢᾬ(AL) 

Ӑ Ɫ ֥ ᾼӢᾬדȲ Ẕ ӔⱢᵓ

ӣ IBI иȲ ᴩ֢ ѬӢᾬװ╓ AL

ȴ 

!, ρπz)")Ⱦτυ 

Ḕ ISCХ ╓װ (HYȳPFȳSSȳWQȳ

AL)Ȳ֢װ╓ иⱢ 10ȲХ Ғ∟Ҡד ISC ȴ 
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ҳ  ᾈЎ ▲ 

ϚȳᾈЎ ֪І ▲ 

(Ϛ) ᾈЎ₤  

Ӑ ֮ᶮ ȳ цᾈ ד Ȳ ᴩ

Ѭᾈ ֥ἤПׁשᵒȲṳṼᾈЎ ἤцỂ и ȴ 

и ⁄ 

1ȳ☼ ₤ и  

Lane (1955) ᾈ◕Ṽ☼ ₤ иⱢ ᾭᾈ◕ȳ ᾿ᾈ

◕ц ᾈ◕ȲẔ ἤ ῶ 4-1Ἤӱȴ 

֪ ѬᾈṮ☻Џ Ȳ ᾈЎᾼᾈ ֮ ☼ ֮ḇạȲ

Ṽ ᾈצ ᴶᶮᾭᵒ ȲṼ Laneᾼи Ӑ Ѭᾈѻ

☼ᾈ◕(┤Іᶠȳᴎ ᾈ◕)Ȳ ὑ ᾿ᾈ◕Ȳᴎ ẞᴂІ

פ Єȳᾈ Ɫ ᾭᾈ◕ȴЄ ᴂІ

ẞ א ȳ ἇ ᴂІ ẞṃ ȳ ᾈ ẞᴄ

ѦȲ ᾿ᾈ◕ȴ 

2ȳᾈ ⇔ 

Є ◕ᾼᾈЀẞ ⇔Ɫ 1.10Ȳᾈ ‍ ᾿Ȳ

ӂ᾿ᾈ☼(straight stream)ȷ ẞᴂІ Ɫ 1.39Ȳפ

ЄȲ ᾭᾈ☼(braided stream)Ȳױ ᾈ Ɫ ȲὔӢ

Ḙ☺ȷᴂІ ẞ א Ɫ 1.21Ȳפ ЊȲӼ ӂ᾿

ᾈ☼ȴ 

ἇ ◕ᾼᴂІ ẞṃ Пᾈ ⇔Ɫ 1.57Ȳᾈ

Єצ Ȳ  ᾈ☼(meandering stream)ȴפ

ᾈ◕ᾼ ẞЄ᾿Пᾈ ⇔ⱢⱢ 1.28Ȳ Ɫ

Ȳפ ᾭᾈ☼ȷЄ᾿ẞᴄѦП ⇔Ɫ 2.07Ȳᾈ ד

Ȳפ  ᾈ☼ȴפ
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3ȳἉᶩị  

Є ◕ᾼᾈЀẞ Ϛ ȲἉᶩị⇔Ɫ 0.95/1,000Ȳ

ẞᴂІ Ɫ 0.38/1000ȲᴂІ ẞ א Ɫ

0.1/1,000Ȳᾈ ị⇔Ἇϱ ṣ ҒȲⱢЍ ☼ᾼ ᴥȴ

ἇ ◕ᾼᴂІ ẞṃ Ɫ 0.7/1,000Ȳị⇔ЛЊȲᴟṃ

ϱ ᾈᶩṣ сȲױ Є ᴿȴד ᾈ◕ᾼ

ẞᴄѦⱢ 0.1/1,000Ȳᾈ ›ϡ῏ӂ ȴ 

4ȳɦ ֮ ᾈЎ₤ ṅשׁ▲ ᵫɧи  

(2002)ӐЁ оᾈЎи Ѡ ᾎȲ…

Rosgen(1996ד)ᾼи Ṇ ӐЁᾈЎ ἤᾼḂ ȲṼ

ᾈЎи ѠᾎȲ ֥ 1/5,000Ӕ Ȳ ᴩи ȴᾈ

Ў Ӑ₤ Ҡи Ɫ A~G(ד ᾿~ ᾈ ₤) 7₤Ȳ

ֽ 4-1цῶ 4-2Ἤӱȴ 

ṼᾈЎ Ӑ₤ и ῶȲ Ѭᾈѻ☼┤Іᶠȳᴎ

ᾈ◕ ⇔<1.2ȲⱢӂ ᾿ᾈ◕ȴЄ ᴂІ ẞ א

Ȳᾈ◕ ⇔ 1.21>1.2Ȳị⇔ 1.08/1000Ȳ ⇔

ị⇔֯и ῶᾼ ꜜ Ȳ Ɫӂ ◕ȴ ἇ ᴂІ

ẞṃ Ȳᾈ◕ ⇔ 1.57>1.2Ȳị⇔ 0.66/1000Ȳ

Ɫӂ ◕Ȳ ᾈ ẞᴄѦȲᾈ◕ ⇔ 1.28~2.07Ȳ

ị⇔ 0.09/1000~0.12/1000Ȳ ӂ ◕ȴ 

5ȳᾈ◕ ᴯи  

ᾈЎᾙ Ɫ ֥ ȲӼ ѿᾙ ᾈ◕ᾼ ᴯи

ȲᾈЎṼᾈ◕ ᴯҠиⱢЍ֮₤ȳѺ ₤цӂ ₤ᾈ◕Ȳ

Ѭᾈѻ☼ᾈ◕ Ɫӂ ₤ᾈ◕ȴЄ ᴂІ ᴟ א

Ȳ Ɫӂ ₤ᾈ◕ȲἏϱ ᴟЄ ᾈ ị⇔ Ғᶶ Ȳ

Ѻ ₤ᾈ◕Ȳ ἇ ᴂІ ᴟṃ Ȳ ⱢѺ ₤ᾈ◕Ȳ
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ᾈ ᴟЄ᾿ ӂ ₤ᾈ◕ȲἏϱ ᴟᴄѦȲ Ѻ

₤ᾈ◕ȲԛἏϱ ᴟ— Ȳ Ѝ֮₤ᾈ◕ȴ 

6ȳỂ Ё֮ᵓӣи  

ᾈЎỂ Ё֮ᵓӣⱢᾈЎ Ӈ ᴕ ᾼ֪ Ȳ

ᾈЎṼỂ Ё֮ᵓӣ ᶮ иⱢ ₤Ȳḋ ₤ц Ӏ₤

ᾈ◕Ȳ Ѭᾈѻ☼ Ɫ Ӏ₤ᾈ◕ȴЄ ᴂІ ᴟЄ Ȳ

Ӏ₤ᾈ◕ȴ ἇ ᴂІ ᴟṃ Ȳ Ӏ₤ᾈ◕Ȳ

ᾈ ᴟ ЍІȲ Ӏ₤ᾈ◕Ȳ ЍІѿϱᴟ— Ȳ

ḋ ₤ᾈ◕ȴ 

ῶ 4-1 ᾈЎ☼ ₤ ἤῶ 

ᵑ ᾭᾈ◕ ᾿ᾈ◕ ᾈ◕ 

☼ ἤ 

· ᾈ ȳᾈỴЛ

ứѹЛὙ  

· ị ȳѬ ȳ☼ и

ᶡ 

· ᾈᶩЛ ứȳ☼ ֪

Ѭᴯᴖ о 

· ị⇔ӂ  

· ᾈỴ ứЛὔắḤ

ẚ 

· ᵅѬ☼ ֯ѻᾈ

в  

· ᵶϚṆԝП

ȲẔ ѿ П᾿

◕  

· ҎỴᶮכ ᴿϮṔ

ᶮП ȲҐỴ

᾿Ȳᴖ☺+כ ◕⁄

ᵧ ᶮ  

· ᾿ ◕ị⇔ ὔ

ắḤẚ 

 ֪כ

· ϱ +Ӱẁ Є

ὑ ᾈ◕ + ϩ 

· ị ☼ᶮכᾈМ

 

· ☼ ḤẚϩЊ 

· ᾈỴ ЛὔắḤ

ẚ 

· ị ᴖ ᾈỴ

ȲѬ☼Ḃ֣ 

· ֮ ạᴖ Ѭ☼

Ḃ֣ 

☼ ₤  

   
ẃ ȸɦᾈ Ӣ Џᾎ ᴕњҌɧȲᴩ╜ еԚЏ ỗ (2005) 

+☺ 

᾿ ◕ 

 +☺ 

 

 

ᾈ 

М 
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ẃ ȸ Ȳ2002Ȳɦ ֮ ᾈЎ₤ ṅשׁ▲ ᵫɧ 

4-1 ᾈЎ Ӑ₤ (A~G)и  

ῶ 4-2 ӐЁоᾈЎѻ☼₤ и ῶ 

ᾈЎ₤

 
Ӑ  ⇔ ị⇔ ֮ᶮ֮  

᾿ 

Ѝ

᾿ 

1.ѻ ắ֮ᶮ  

2.ᾈỴѻ Ӧ ỵ

᾿Ȳắכ ₤

ạ 

1.0 

~ 

1.2 

>1/200 

1.֮ ᶮ Ԇ‍ Ὑ  

Ḥצ.2 ȳỵᶩἨḚ ȷ

☼ЁӰצ  

3. ᾈЎ 

4. Ḥẚᵾ ᾼ᾿₣כ  

5. Ӂ 

ӂ

᾿ 
1.ᾈỴắ᾿ ₤

ạ 

2.ᾈỴѻ Ӧ ἤЁ

צȲṳиӁכ Ȳ

ắ᾿ ₤ Ἠ

ᾼ ạ 

1/1000 

~ 

1/200 

1. ⇔ᾼ֮ᶮ Ԇ 

2.Ḥ ἨḚ ếỵᶩᶮה 

3. ѹẓצЊ Ӂ◕ᾼᾈ

Ў 

4. ֥ ᴃȳ ◕ /

(Step/pool)Пᾈד 

 

Ѝ

 

1.ắ֮ᶮ  

2.ᾈᶩӦ ỵ Ȳắכ

Xᾭ ἨXᾭ

ạȲֵⱢ ṖȲ

Ὃ

с 

3.ᾈᶩѻ Ӧ ỵ

+ỵ ȲᵧФכ

Ȳỵ ṔЊȲ

Ὃ

с 

>1.2 >1/1000 

1.֮ ᶮ ԆὙ  

2. ⇔ᾼ– ц ѩ 

3. ѹ ᾼ Ṗ 

4.ѿ≡☼Ɫѻ 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































