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 0-1 

ᾎ ấ  

Ὥ  

׀  

2004ẉ 7ῴѳᾧ ַ 72↨ ḱѧι ọ ↨ ѳ⇔Ḡ

וּ ѳᶆ ╙ ḱι ἄ Ἄ ι ᾟ ι

ọ ≤ ᶆ ᵃẉ 9ῴѳ ַ ι ᶊ Ԝ₭ וּ ѳᶆ

ḱιԎ ẙ῭ּה 72↨ ι ọ ᶆ ό ι⇔Ḡ ᶹ

Ґ ѧ ᶾ  

∂ ẕ ᶆ ḱ Ӡ Қ↓ּו Ḡԅι ἄ῏ ↨ᶊ ↨Ứ

ת⌂ ἄᾦι ḧ  ↨ ᾯת ιҨ∂ᾯ ớ Ḡԅớ וּ

ớᴣҚᾰớѳᾯ⌂  

҆ ₯ ⁭  

ӈ ┬Ḡ  ι 1,788ԇ ιԎѧ’םᶊ

1,253ԇ ιṟᶖᶊᴣӠּפᶊ 502ԇ ι ↨ ṗ↓ᶺ ѧ

⇔Ḡ ιѧї▫ṟᶖᶊṰῶἍ ιӇ Ḹẙј 921ᶊ ↨

Ṧ ᶽι⅛ ι ῏ ᴩᶆ ╙ ḱѳӜ ᶫ

ọ Ѯ╙ԏḍ ớᶹιԎᾟ╙ѳᶆ ╙ ╙ 020Ғῶ ẙѳ

ᴎ ớ ọ ї▫ ѳ⇔Ḡ ι ↓ 52ẉѳ ӝ ԎӜ

ι ẉ ҒẂ וּ ḱιṎҨ 2004ẉѳ 72↨ ַ ιהּ

ׁҚᴭ 350Қ  

є ₯ ֪ῷᴢ₯ᶅӟἵ ₱  

α1βṥ ᶉ ֪ῷ 

εAζṦ ᶊ ѧ ọ і▫ι Ṱῶₔּו ιӇ ׁҠ ј

ḧ ιᶽ Ṧ ᶆ ᶤ ᶖ ᴣᶖ ι Ұ Ṧ ᶊῶὙ

ᶽ  



 

 0-2 

εBζ ᴁ ᶽ ҰṦ ᶊṰ ⱡₔּו ιӇҠῶ ᵼ≤ṢӜ

ѳṦ ᶊ ῶ ᶽѳ  
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α2β⅓ ֪ῷ 

Ѯ ╙ ọ ιԎї▫≤ ι Ṱ ᾯ⌂Ṫ

ιץᵍ█ ᶆᴣ₨⁭Ẫ Ṣ ₃ẪᶁẐṪ ιӇ ῾ і▫Ṧ ᶊ

ᴵ ᵼṦ ἄѳᶆ ї ι ᶆ ѳ ι ᾼӐᾯ╙Ṫ Ӡ

Ṣ Ḡԅ  

α3β₯ᶅӟἵ Ᵽ ₱  

ῶ ᶆ ╙ ╙ε 020ζι2004ẉѳ 72↨ ַ

ι ọ ╙ וּ ѳᶆ ╙ ḱι ἄ Ἄ ι

ᾟ ι ọ ≤ ᶆ ιּי℅ᴵ   ׁἍ ѳừ

ιỚể ṪӐι Ӊ ḱ ₩  

ᵹ ᾐ ⅛Ᵽ ṩ  

α1β⅛Ᵽָא  

↨ ᾯ ֫ẉ֫ῼ⌂ת  

εAζ Ӊ╕Ứ ₩ 

Ṉі▫ᶊ Ṧ ι Ṉᶆ ιוּ Ӊї▫Ѯ ≤Ṩ╕  

εBζ Ṉᶆ ḱ 

Ṉᶆ ╙᷂ ίֺᶆ וּ ḧ ╙ ᶫ ₿≤Ṣ ֻ  

α2β⅛Ᵽ Ḳ 

εAζ≤ ת⌂ εᵍᶆ ╙ ⌂ζ 

ḳץᵍᾯ╙ ᶁẐṪ ᴣ ṢṪ ιו Ѯ Ҩ

Ṣ ᶖḠḧᴣ≤Ẑ ḧι ₿ ᵇӜ Ѯ  

εBζṦ ᶊ⌂ת  

ḳ ῶᶖ Ἀ ᶚ ᶖ ἔ Ṫιᶖ ᵇὴ

↨ ᶖ ҚṪₔּו ιѮ ᾦᶈו Ṉᶖ ╙ ι ḧ ᶖι

Ṉᶖ ι ℓỠ ⱡₔּו  
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εCζ ↨ᶆӠὙ⌂ת  

Ѯ ҨḠԅѳὴ↨ ι ḧ ᶖι ι

Ѯ  

εDζ Ḡԅ  

 

Ҋ ⅛Ᵽ Ẻ ₱ 

ᾯ ↨ ᾯ⌂‟ ιԎᴿ ẉẙ ת⌂

ᴣᴿ֫ẉ֫ῼ ι 1ιṪ ӈ ḅ 1Ἅ  

 

Ấ  

↨ ᾯ ת⌂ ‬ ι   ώ֧Ҩї ấ χ 

ε1ζ ᶊṗ↓ ↨ і▫ᶖᶊᾯ⌂ ῼ הּ ֬ι  ấ Έ

ᾼҨᶭ Қ↓ ᾤẗᾼᾤѳӡỌ  

ε2ζ  Ἅ Ṫ ת⌂ Ԋ 1 1586 Ӻιּי ׁṪ ᴣ

ᴨј῏ι Ҩ ᵀ  Ὗ Ӿ₭ẑᴝ ι ῼ֫ת ᾼΆẪιҨ

Ԏ ἄᾯ⌂ἄᾦᴣ ệ Ӡ ѳᾦ‛  

ε3ζ  Ṫת⌂ ӈ ↨ᶆӠὙṕ ’ ṕᴣ ᾤẗιҨỀ

ᴿ ӈ їṰ ᾯ⌂ѳ ᾦι Ӡ ת⌂ ѳὸṝι ᴿ

ת ӈ ι ↨ ѳ ṪӐת⌂ᴣת
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1  ֪Ẉ֪Ῑṩ ᾭ  

 ẉẙ Ṫ ᵄ  
ӈ εTW97ζ 

ת⌂  Ṫ ḳ 
 ӂ  

ε Ӻζ 
ấ ӈ 

X ᶑ  Y ᶑ  

98-1 98 ọ 0K+000~680ᾯ⌂Ṫ  245790  2694891  ᾯ⌂ 
Ṣ H=6 m,Ԋ 250 m Ṣ H=3 mԊ 40 m ẚ

ᶁẐṪԊ 15ẚ 
    16,000  ↨ᶆӠὙṕ 

98-2 98 ọ ᴇᾟ╙ 0K+000~120ᾯ⌂Ṫ  245960  2694840  ᾯ⌂ ᶁẐṪ 6ẚ,L=10 m,H=2 m       700  ↨ᶆӠὙṕ 

98-3 98 ⇔Ḡ ᾡấṪ  245958  2694840  ↨ӠṪ  
₀  6 m,  8 m, ᴶ  5 m; Ậ ᾡᵱ L= 40 

m,W=6 m 
   3,000  ᾤẗ 

98-4 98 ọ ᴇᾟ╙ 0K+120 ₀ᾡấṪ  245974  2694745  ↨ӠṪ  
₀  6 m,  8 m, ᴶ  5 m; Ậ ᾡᵱ L= 30 

m,W=6 m 
    2,500  ᾤẗ 

98-5 98 ⇔Ḡ ᶖ  246145  2694729  Ṧ ᶊ  ת
ᶊ ӈ (15ᾟ)ᴣ ẙ ε10 ζᴣḧῼ

ε10₭/ẉζ 
      850  ↨ᶆӠὙṕ 

ᶊם’101 98 98-6 ’  250599  2692180  Ṧ ᶊ  ת
ҚṪ ’ 33 ha( 16,500‼ ᴶ 16,500‼

16,500‼ 16,500‼) 
  22,374  ’ ṕ 

ᶊם’106 98 98-7 ’  249111  2692052  Ṧ ᶊ  ת
ҚṪ ’ 22 ha( 11,000‼ ᴶ 11,000‼

11,000‼ 11,000‼) 
   14,916  ’ ṕ 

99-1 99 Ṧ ᶊ Ṫת⌂93015  246107  2694602  Ṧ ᶊ  ת
ᶖ ᶖ ᴎ´ᶆ ת▐ ₔԊ 6,200 m2

ᵇὀ Ԋ 200 m 
   10,000  ↨ᶆӠὙṕ 

99-2 99 Ṧ ᶊ Ṫת⌂93020  246793  2694500  Ṧ ᶊ  ת

ᶖ ᶖ ᴎ´ᶆ ת▐ 200 m3 ᶖ ₔּו 1,400 

m2 ᶖ ᵇ 100X2=200 m ᶖ ᶖ L=60  

m,H=5 m 

    3,500  ↨ᶆӠὙṕ 

99-3 99 
ọ ᴇᾟ╙ṫṢ 1K+300 ↨ᶆӠὙṪ

 
245302  2693930  ↨ӠṪ  

ᶖ ᶖ ᴎ´ᶆ ת▐ 100 m3 ᶚ⁭ₔּו 1,200 m2

ᶖ ᵇ 100X2=200 m ᶖ ᶖ L=40 

m,H=3 m 

    4,200  ↨ᶆӠὙṕ 

99-4 99 ọ 1K+000~500ᾯ⌂Ṫ  246751  2694453  ᾯ⌂ 3ẚ Ṣ H=5 m,Ԋ 50 m     8,000  ↨ᶆӠὙṕ 

99-5 99 ọ ᴇᾟ╙ 0K+120~800ᾯ⌂Ṫ  246030  2694598  ᾯ⌂ 5ẚ,L=20 m,H=5 m     3,000  ↨ᶆӠὙṕ 

100-1 100 ọ 1K+500~2K+650ᾯ⌂Ṫ  247606  2694262  ᾯ⌂ 5ẚ,L=25 m,H=6 m     4,500  ↨ᶆӠὙṕ 

100-2 100 ọ ᴇᾟ╙ 0K+800~2K+100ᾯ⌂Ṫ  246207  2693645  ᾯ⌂ 5ẚ,L=20 m,H=6 m     3,800  ↨ᶆӠὙṕ 

100-3 100 ọ ṫṢ ↨ᶆӠὙṪ  247693  2694255  ↨ӠṪ  

(1)PC W=3 m,L=300 m 

(2) L=80 m2 

(3) Ґ ת 4  

    8,700  ᾤẗ 

100-4 100 ọ ᴇᾟ╙ṫṢ ↨ᶆӠὙṪ  245998  2694835  ↨ӠṪ  (1)PC W=3 m,L=300 m       5,500  ᾤẗ 
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(2) Ґ ת 3  

100-5 100 ọ ᴸṢ ấ ↨ᶆӠὙṪ  245816  2694904  ↨ӠṪ  

(1)PC W=3 m,L=200 m 

(2) Ґ ת 2  

(3)RC ᶆ 20 mιH=4 m 

      4,320  ᾤẗ 

      ᵀ    115,860   
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Integrated Investigation and Regulation 

Planning of Mabihau Watershed  

Abstract 

On the 2nd of July, 2004, the Mindulle  Typhoon brought infrequently 

heavy rains and serious damages to Taiwan, called ɒ72 Floodɓ. Yong-An 

Community is a rural community in Mabihau Watershed. During the 72 Flood, 

debris flow destroyed several buildings and traffic system in and around the 

community; in addition, a section of the Mabihau River near the community 

filled up with debris. In September of the same year, the Aere Typhoon caused 

more serious disaster to this area than the 72 Flood did.  

 To protect lives and property from debris disaster in the Mabihau 

Watershed, mitigation planning was taken under Project of Preventing 

Flood-prone Area from Damage .  

First, the collection of basic data 

This planning has collected the necessary data, including the data of 

physiography, hydrology, humanity, traffic, land-use, environment ecology and 

the disasters over the years. 

ε1ζLocation  

 The project area is located at Tai-An Township, Miaoli County in central 

Taiwan. Yong-An Community in the area is bounded by Mabihau Creek and 

its branch on the north and the south, respectively. These two streams belong to 

tributaries of the Da-An River.  

ε2ζTraffic  

Da-An path, which strings up the communities of Xiang-Bi, Shi-Lin, and 

Da-An, is an artery of the traffic in the area.  

ε3ζClimate  

 Average annual precipitation approximates 2,000 mm, and  the rainy 

season is mainly in summer. Average annual temperature is 23 ɫ.  

 ( 4 ) Topography  
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The topographic relief is great. About 80% of  the area distribute in the 

mountain-sides with an elevation of 1,000-2,000 m; slopes are mostly steeper 

than 20Ӎ.  

ε5ζGeology  

Oligocene submetamorphic rocks (argillite) and Miocene sedimentary 

rocks (sandstone and shale) occupy the eastern half and the western half parts 

of the area, respectively. Several longitudinal faults cross the whole area and 

fracture these rocks.    

ε6ζEcological Environment  

The Ecological Sensitivity Zones in the project area include 

 Xue-Shan-Keng Creek Wild Animal Settle Area  and perennial streams.  

 

Second, Sigificant Disasters 

 

Date Event 

Max. 

rainfall 

intensity 

(mm/h) 

Cumulative 

rainfall  
(mm) 

Outline 

1996.07.29~ 

08.01 
Herb Typhoon 63 930 

(1) Torrential rain interrupted traffic to Yong-An 

Community.  

(2) Water supply, electric power and telecommunication 

were suspended for several days. 

1999.09.21 
Chi-chi 

Earthquake 
- - 

(1) 23 collapsed and 15 partly-collapsed among 78 buildings 

in Yong-An Community.  

(2) Additional landslides occurred  in the watershed.  

2001.07.28~ 

07.31 
Toraji Typhoon 56 376 

(1) Torrential rain caused Yong-An Community traffic 

interrupted.  

(2) Landslides in the watershed increased to 93 in number 

and  39.74 ha in total area.  

2004.06.28~ 

07.03 
Mindulle 

Typhoon  
136 1,117 

(1) Debris flow seriously damaged to Yong-An Community. 

Great amount of debris flowed along Mabihau Creek and 

its branch.  

(2) 6 buildings destroyed, 3 bridges damaged, and 500 m of 

the road slumped.  

2004.08.23~ 

08.26 
Aere Typhoon 60 940 

(1) Debris flow seriously damaged Yong-An Community.  

(2) 3 buildings destroyed, traffic interrupted. 

2005.08.03~ 

08.06 
Matsa Typhoon 98 1,083 Traffic to Yong-An Community interrupted. 

2007.06.08~ 

06.11 
0611 Storm 60 684 

20 m of the revetment near the confluence of Mabihau 

Creek and the Da-An River was destroyed. 
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2008.09.13~ 

09.15 
SinlakuTyphoo

n 
79 1,198 

(1) Storm interrupted traffic to Yong-An Community.  

(2) A house and a part of road damaged. 

Third, Causes for Disaster 

ε1ζSufficient Debris Sources 

(A) Faults caused the rocks fractured. 

(B) The 1999 Chi-chi Earthquake has decreased the stability of slopes, which 

were mostly failed by the following rainfalls. 

(C) Many landslides in upstream provided a great amount of debris for streams.  

ε2ζSteep Stream Gradient 

The gradient of Mabihau Creek was averagely 19%, which promoted the 

saturated debris in the creek flowing. 

ε3ζHeavy and Continuous Rainfalls 

The Mindulle Typhoon experienced a maximum rainfall intensity at 136 

mm/h  and accumulated 1,117 mm of rainfall within 5 successive days.   

 

Fourth, Achievements  

From 2001 to 2007, the engineering works to protect Mabihau Watershed 

from debris disasters have amounted to 39 in number. The downstream of 

Mabihau Creek has been seriously damaged during the Mindulle Typhoon; 

remediation works, including channel improvements, steeped groundsills, and 

ecological revetments were achieved by  Soil and Water Conservation Bureau.  

 

Fifth, Following Remediation Schemes 

ε1ζRemediation plan for torrents ( including debris flow prevention ) 

 Protecting stream channels from erosion.  

ε2ζRemediation plan for landslides  

 Afforesting slopeland to decrease bare ground and to recover vegetation.  

ε3ζImprovement plan for roads 
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 Improving drainage to stabilize slopes and smooth traffic.  

  



ọ ↨ ‬  

1-1 

 

  ׁ  

1.1  

ọ ↨ 1,788ԇ ιԎѧ’םᶊ 1,253ԇ

ιṟᶖᶊᴣӠּפᶊ 502ԇ ι ↨ ṗ↓ᶺ ѧ ⇔Ḡ ι

ѧї▫ṟᶖᶊṰῶἍ ιӇ Ḹẙј 921ᶊ ↨ Ṧ

ᶽι⅛ ι ῏ ᴩᶆ ╙ ḱѳӜ ᶫ ọ Ѯ

╙ԏḍ ớᶹιԎᾟ╙ѳᶆ ╙ ╙ 020 Ғῶ ẙѳᴎ

ớ ọ ї▫ ѳ⇔Ḡ ι ↓ 52ẉѳ ӝ ԎӜ ι

ẉ ҒẂ וּ ḱιṎҨ 2004ẉѳ 72↨ ַ ιהּ

ׁҚᴭ 350Қ  

2004ẉ 7ῴѳᾧ ַ 72↨ ḱѧι⇔Ḡ וּ ѳᶆ

╙ ḱι ἄ Ἄ ι ᾟ ι ọ ≤

ᶆ ᵃẉ 9ῴѳ ַ ι ᶊ Ԝ₭ וּ ѳᶆ ḱιԎ

ẙ῭ּה 72↨ ι ọ ᶆ ό ι⇔Ḡ ᶹҐ ѧ

ᶾ  

∂ ẕ ᶆ ḱ Ӡ Қ↓ּו Ḡԅι ἄ῏ ↨ᶊ

↨Ứ⌂ת ἄᾦι ḧ  ↨ ᾯת ιҨ∂ᾯ ớ Ḡԅ

ớ וּ ớᴣҚᾰớѳᾯ⌂ι Ӯ ѧ ῼ⌂ת ѳӘ ᶹι

֫ẉ֫ῼ⌂ת ι Ṉ╕Ứ וּ ꞌ Ἤֺᶆ ї Ӊ

ẙι ᶊΆ ṝιῼӔ  ֹ   ṝ ↨ ￼ᴣ

↨ Ӡ (↨ᶆ’ Қ) ᶺ ￼  

אָ 1.2  

ѳ ↨ ‬ ᾳ ֫‘ ת⌂ Ἤ₿

ї Ӊ ḱ￼ ιώӗוּ ѳ  

1.3    
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  ѳṪӐ ọ ↨ ε 0901032ζι ↨

ᶽḠ і▫ ѳḒ ↨ ι ┬Ḡ  ᶫ ι ↨ ѳ⇔

Ḡ ӈ ọ ї▫ ᶽḠ ε ḅ 1-1Ἅ ζιѮ

‬ 500ԇ εṟᶖᶊ Ѯζ  

1.4 ṩӏ  אָ

Ә ḧι  ѳṪӐ ᴣ ḳ ῎ḅїχ 

α1β ₯ ᶡ῞ ᾔ  

εAζ ↨ ᶊᾰκץᵍᶊתӈ ᶊẻᴣᶊ ᾳ  

εBζ ↨ Қᾰץᵍ ᾤ ᶟ Қᴭ ṝ Ґ ᴣ ấ

 

εCζ ↨ᾰκץᵍ ↨ᾰ ᾳ  

εDζᶊ ᶆ κץᵍᶆ ᶊ ₦ ᵍץ) ᶟᶊ ᴣ ᶫᶊ )

ᴣ ֫ ᾳ  

εEζᶆᶊַּזκץᵍᶆᶊ ᶆᶊᴵַּז ẙ ᶆᶊַּז ᶆ

ᶊַּז◗ ᾳ  

εFζ ᶫּו κץᵍ ᶟ ₔⱶᴣ↨ᶟ ₔⱶ ừẻוּ  

εGζ ẉ ḱᴣᵼ ᵍҨԅץừẻκת⌂ ḱׁ ẽӵ ᾳ⅝

῎  

α2β ₯  ᴢ◕ ֪ῷ 

εAζṦ ᶊ 

εBζ ᴣ  

εCζ ᶆ ╙ ╙κ ᵍ↨ᾰ ‘֫ת↨  

εDζᶆ  

εEζ῏ ↨ ӈ ‬ᴣ ↨ ֫‘κᵍ╕  

εFζ ẉ ḱᴝᵼ֫‘κᵍ ḱừẻ ᴝᵼוּ ῶ Ṫ ᴣҨ

Ề⌂ת ἄᾦ  
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εGζ↨ᶆӠὙ ∂ớ 

α3β⅛Ᵽָא  

εAζ⌂ת ֫‘  

εBζ⌂ת ẑ ӂ 

εCζ⌂ת  

εDζ⌂ת  

εEζּו  

εFζᾯ⌂ꞌ֫‘ 

α4β⅛Ᵽ ֹ ᴿ҅  

εAζ⌂ת ḳ 

εBζ ∂ 

εCζ֫ẉ ֫ῼ ᾼ ᴣ  

εDζ ấת ҆  

εEζ │  

α5βᾇכ Ӂσα צ ᾭεᴨכ ₯ ᶸѲі╙ ᶞβ 

εAζ ὶᾦ  

εBζ ὶᾦ  

α6βởῺ  

εAζἄ‛ ᵓ ᴍ(Ә ‬ ⁄ḧ⁪Ẫ ֯)  

εBζ ↨ ( ḳ ⁪Ẫ יּ ‬Ḍ ⁄ḧ ⱱ

ᴍ 1,000Ұ)  

εCζ ↨ 3D ₩ ᴣ ṝ ╤ (ӈ יּ ΆὝḧ)ιԎѧ 3D

₩ Ӕּזѳ DTM ⁪ ṇ 2 m×2 mι Ҩ ‘ẙ 10 

cm⃰ṃẽӵӮ ẕ ιᴰ ὀ ᴣ Ӑῄῼ ḧ ῄ  

α7β Ὕ ṩ  
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ώ Ṫ ᴩḌיּ ӈ ↨ ↨ᶆӠὙ ∂ớε

ᵀ ת⌂ ᶆ ⌂ ᶖᶊӠ ₔּו ᴣḹק  ấ

ζᴣᴵ ớώ֧ ιҐ ‬Ḍ ᴣѮ ӈᵃỴ

ḧѳι ᵃỴ ת ᴩḌ ӈ ї֯҆ת χ 

εAζ ώ Ṫ χ 

εaζᶊẻ (ᵍίֺ ) ᶊ ᷿ ᴣᶊ ▐ ᾯ  

εbζṪ ḳ ᵀԇԊṪ ᵝ - ᵝ

( ו │ớ ӂῗᵋḢᾯᴵ ψṪ│ᴣ

֫‘ῗᵋᴵ ᵀתψ ᴣᾼṪѳҟ ᾯᵀῗᵋ Ḅψῗ

ᵋ ֬ וּזּ Ṫ│ι ᵕ ᶫѳ ᵙớψ ῭ ѳ

ꞌ ᵀתớ ҆ )  

εcζṪ Ṫ PCCES ιӘ↨ᶆӠὙṕṪ

ᴝ ᴣṪᾳ֫‘ ᵀԇԊṪ Ḍ ѳ

ḧ ת  

εdζ ᶆӠὙἆ↨יּ Ṫ Ἡ Ә│  

εeζ ώ Ṫ ѳᶢ  ᴣ ᴝ ι יּ ‬Ḍ

ḧ Ґ ת ‬҆ḩ  

εfζᴩḌ ӈ Ḣἄ ᵀ⁪ 5 ι

Ҩ 3,000 Ӻ ᴝ ι ῶᶭ ѳ Ѯ

ᵃỴ ֯ι ἆј ѳ ҰιҨ⅛ Ӻᶭ

ӺῸ ѳ⅝ꞌזּ  

εgζṪ ᶊ ή ‬ιệ ώ Ṫ

5ῄώ֧ᶊ ή (ệᵍ ᶭזѳṪῼ)ι ⁄ḧ

ᾼ  

εBζ ᵀ⁪ ιᴩḌ ӈ ѕ ᵝ Ἅ

ᾰҭ(ӘԇԊṪ Ӑ ḧ)ᴣ ᾳ

(Ә ‬ ᴣѮ ∂)ιҨַ Ṫ  

εCζ ⁮ ᾠ 1ẉ ι ώ Ṫ ׁץ ᶊẻᶊⱶᾡ
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ת ῭ ιᴩḌ ӈ ώӗ ῭ ѳῸ  

εDζᴩḌ ӈ ѳ ώ Ṫ Ά⁮ ‬Ḍ ᴣѮ

ᵋ ι Ἑ   ԅ Ὸ ιᴩḌזּ ӈјệώ֧  

α8βᶉᾛ ᾭ  

 Ә 2006ẉ 4ῴ 14ῄ ῏ ↨ᶊ ↨Ứ⌂ת ‬ṇ ҇

₭ ι  ⅎ ת 2₭ᶊΆ ῎ ι

ᶊ↓ ᶽ  
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1-1 ṩӏ εẕ χ ᾤ ấⱱ 1/25,000 Ẅζ
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҇   ῟ ᶫ ᾳ 

2.1 ҙᾑ ᾔ 

2.1.1 ᾅ ᶞ 

  ↨ ӈ ┬Ḡ ѳ ᴇ ι ᾤ ᶟ ┬Ḡ  

ε 2-2ζι ῶ⇔Ḡ  εMabihauζι ר ᴣ יּ ọ

ᴣ ọ ᴇᾟ╙ε 020ᶆ ╙ ╙ζ ι Ԅᶽ

Ḡ   

2.1.2 ҙᴬ 

┬Ḡ  Қᴭ 733Қ( 2-1)ι ⇔Ḡ Қᴭ

350ҚιҨ┬ ר῀ Ѯι 98%ιṈ ḭ Έῼᴝӊ↓

℅ᶊ mbuananε Ӑⱶᵄ ζιῄ⌂ῄῼ῭ᾡ ҨҚᵄtôpihawε .

⅝ /┬ ￼ớᵄḔζלּ ᵄ ᴶ ӿ Ҩ Ḕ ọ

1963ẉ Ἄ ᴣ↨ּט ᶊι ῶ ọ

ε ọῗ ᶽζḔ ј ѳ ιᾥ 1968ẉᾡᵄ ⇔Ḡ ε⇔Ѱ

ẈḠζ Ҟ  

2-1  ⇔ḟ ῦҙᴬ  

  ḁ ᵀ לּ     

   7 253 400 333 733 

ε ᾳ ◊χ┬Ḡ ᾤ҆ Ἅ 2007ẉ 7ῴζ 

2.1.3 Ṝ 

ṗ↓Ѯ ◊Ҩ ᶺ ι ₔ￼‛ ῶ Ḓ ⁬

Ḓ( ₵⁬) ᴣ⁫ ιᴣ ῼ (ᾧ )  7ῴ┬

Ԑι11ῴ ι ⅛ẉ ҆  

2.1.4 ҏ גּ Ấ  

α1βҏ  



ọ ↨ ‬  
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ᴵ ᶽ▬ἆᴶѧ Ԅε 2-2ζχ 

εAζᴶ 3 ᶽ▬Ÿ ᶽ▬ ѧֹ┬Ḡ ѧ  ε┬ ṇζŸ ѧ

ε ṇζŸ ᶽ ᶽḠ ⇔

Ḡ εԅ 40 kmι 2ṇ ζ 

εBζּיᴶѧ ṟ ε⁬ṟ ζŸ ᶱ’

↨ ᶽḠ ⇔Ḡ εԅ 35 kmι 1ṇ

30֫ζ  

α2βּג Ấ  

ׁ ᶽấ ι ᴶ ԇᴻד ┬Ḡ

ᶽḠ ѧ і▫ ᶟι ₁ ד↨ ᴵ ớ ӂ  

2.2 ᶉᾑ ᾔ 

2.2.1 ᶉⱣӇ  

  ӈ ᴇ ιᴇ ᴶѧ ᵙẈ ὶε 2-1ζ  

2.2.2 ᶉẺ ᶉ  

  ӈ ┬Ḡ ᶽḠ ѧ▫ ιᶈ ṟṟ ᴇ

ѳ ṟ ᶟ ιҒᴏᶊẻ֫ і ṟᶊѳרⅎז

ṟṟ ε’Ώ ι1957ζ ᵕ ѳѮ ṟṤ ר ῶᴇ ṟ

ε1,871 mζψԎ ᴇ ῶ ṟ ṟε1,360 mζ  

ᶽḠ ◊ ᶽ Ṋṟε3,505mζᴣ ṟε3,884 mζ ᶖι

97 km ᶽḠ Ҩᶾꜟ ףּ֫ ιԎі▫≤ⅎ יּ ᵇ ╙ѳ

ᶊẻψԎї▫≤ⅎ ᵇר ᴇ╙ѳ ᶊẻ   ѳѮ

╙ ọ יּ ᵇ ╙ѳ ᶊẻι ⇔Ḡ ╙ԄᶽḠ

  ᶊẻ Ớιṟ Ӊι≤╙Ғ⌐℅Άᵇ

יּ ᶘ Ṯᶽι Ӕᴿ ╙Ӝ ӐּזΉ ι≤ Ṣῶ≤ ᶊ

֫ṵιᶊẻ ẉῼѳ≤ ᶊẻε 2-3ζ  

֫ṵΆ ιᶊẻ ᴇỀ ר ӉιԎѧ 1,200~1,500 m



ọ ↨ ‬  
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Ἅ ῳ ιʌ 309.80 haι2,100 mҨіѳ ֫ṵῳṈι 210.94 

ha   ↨ ѳ ֫ṵᶽ ᶎ ιᴿ ֫ṵ ↨

10%~20%( 2-2)  

ᶖẙ֫ṵΆ ιҨԈ ᶖ(55β~100β)Ἅ ῳᶽι ↨

58.44βψԎ₭ ҋ ᶖ(40%Ќ55β)ι ↨ 21.23β(

2-3 2-4)  

ᶖᵇ֫ṵΆ ιҨ ΆᶖᵇἍ ῳᶽι ↨ 23.78

βψԎ₭ ᴇΆᶖᵇι ↨ 18.18β( 2-4 2-5)  

2-2  ֪Ṵ  

֫ṵεmζ (ha) 
ᴉ ↨  

︣֫⅝(%) 

635~700 212.45 11.90% 

700~900 237.02 13.27% 

900~1200 299.40 16.76% 

1,200~1,500 309.80 17.35% 

1,500~1,800 285.03 15.96% 

1,800~2,100 231.35 12.95% 

2,100~3,000 212.79 11.81% 

ᵀ  1,787.84  100.00% 

 ( ᾳ ◊χ  ᾯת) 

2-3  ᶕẘ֪  

ᶖẙ֫ (%) (ha) 
ᴉ ↨  

︣֫⅝(%) 

ᶖ(0~5) 20.80  1.16% 

҇ ᶖ(5~15) 31.20  1.75% 

ѕ ᶖ(15~30) 110.72  6.19% 

ᵺ ᶖ(30~40) 145.28  8.13% 

ҋ ᶖ(40~55) 379.52  21.23% 

Ԉ ᶖ(55~100) 1,044.80  58.44% 

ѓ ᶖ(>100) 55.52  3.11% 

ᵀ  1,787.84  100.00% 
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 ( ᾳ ◊χ  ᾯת) 
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2-4  ᶕᵆ֪Ṵ  

ᶖᵇ֫               (ha) 
ᴉ ↨  

︣֫⅝(%) 

 Ά 245.76  13.75%ר

 Ά 260.64  14.58%ר

Ά 89.60  5.01% 

ᴇΆ 38.40  2.15% 

ᴇΆ 134.72  7.54% 

ᴇΆ 324.96  18.18% 

Ά 425.12  23.78% 

 Ά 268.64  15.03%ר

ᵀ  1,787.84  100.00% 

( ᾳ ◊χ  ᾯת) 
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2-1  ᶉⱣӇ



ọ ↨ ‬  

2-7 

 

2-2  ᾅ ᶞᴢҏ Ӈ  
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2-3  3DᶉẺ⁴  

ọ ↨  



ọ ↨ ‬  

2-9 

 

2-4  ᶕẘ֪ ֪Ṵ  

( ᶕ) 

(҆ ᶕ) 

(є ᶕ) 

(ᵹ ᶕ) 

(Ҋ ᶕ) 

(ԇ ᶕ) 
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2-5  ᶕᵆ֪Ṵ
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2.3 ᴢ₯ᾑ 

ׁ  ↨ ᵕ ѳ Ԋῶ 4 ιԎѧѧ᷁ ṕ ῶ ι

1990ẉ 7ῴ ι ῼ 15ẉιᴰ ↨ַ ῶ 2 ιץᵍ

(1) 1951ẉ Ҟ 55ẉ (2) 1959ẉ Ҟ

47ẉ ֫ ӈ ḅ 2-7ιᴿ ᾳᾯתḅ 2-5  

  זּ (1) ι 2-7 2-8 יּ ᾳѧ

ệ 2005ẉѳ ῳᶽιԅẉԊ 4,401 mmιῳṈ 2003ẉѳ 1,268 mm  

  ↨ ӈ ר ҨרιѧӉ ẙѳҐּףιᵼᵺᵕᶺṟιḗ

ј῏ԄӜι ӧ א ḗ ӧ ѳ ᴇᶚι⅛ẉ 10ῴ ẉ 4ῴ

ר ιῒᶷᶺ ι ḗ῎ ћῄⱢӼ Ṉῶḗ  

  ↨ ѳѧ᷁ ṕ 1994ẉ~2005ẉѳᴿ

ᾳι  ↨ Ẉᶎ 21.5ɫιῴẈᶎῳ 7ῴ 24.9ɫψ

ῴẈᶎῳӉ 1ῴ 12.7ɫεḅ 2-6Ἅ ζ Ά ιӘ ε1ζ

ᾳιẉẈᶎ 2,465.78 mmι ῄ 140ῄι

ῴẈᶎῳᶽ 6ῴ 490.36 mmιῴẈᶎῳṇ 11ῴ 26.43 

mmι ḗѮ ѧ 5~8ῴ ιῼ ԅẉ ѳ 69%ι9ῴҨ

ᶫι ᾳ 2-8  

 

2-5  Ọ ₯ ᾔ  

Ἅ  

 
 ᵄ TM67εmζ ᶊᶍ ῄῼ 

ѧ᷁ 

ṕ 

C1E450  243124.03,2696042.33 ┬Ḡ   1990/7/1 

C0F900  239482.18,2687184.37 
ᴶѧ ᵙẈ  יּ

҇ⅎ 116  
1990/7/1 

 

↨ַ  

01E060 (1) 243937.50,2695146.10 
┬Ḡ   1

13  
1951/3/1 

00F390 (2) 240045.80,2687606.40 
ᴶѧ ᵙẈ ҇

ⅎ 4  
1959/5/1 

( ᾳ ◊χѧ᷁ ṕᴣ↨ַ ) 
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2-6 ᾔ  

 Ẉᶎ  (ɫ) Ẉᶎ ᵇ 

1ῴ 12.7 ᴇ 

2ῴ 14.7 ᴇ 

3ῴ 17.5 ᴇ 

4ῴ 20.3 ᴇ 

5ῴ 22.5 ר 

6ῴ 24.2 ר 

7ῴ 24.9 ר 

8ῴ 24.4 ר 

9ῴ 23.6 ר 

10ῴ 21.8 ᴇ 

11ῴ 19.3 ᴇ 

12ῴ 16.1 ᴇ 

ᵀ /Ẉᶎ 21.5 ᴇ 

( ᾳ ◊χѧ᷁ ṕ) 
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( ᾳ ◊χ↨ַ ε1ζ ) 

2-6  ẈẈẇᶍ  

 

 

 

 

2-7  ῐ α1/2β 

ῐү 
1 2 3 4 5 6 7 8 9 10 11 12 

Ẉẇᶍ

(mm) Ẉү 

1951 0 0 204 278.7 668.8 545.3 350.9 283.8 76.3 36.2 33.4 43 2520.40  

1952 26.6 70.8 59.4 249.6 114.3 293.6 436 240.9 115.7 8.9 22.5 107.1 1745.40  

1953 70.4 201.8 252.4 327.7 460.9 476.4 141.4 224.7 113.1 84.1 55.3 38.5 2446.70  

1954 83 69.2 138.5 207.1 52.4 238.2 290.5 115.6 98.1 24.6 20 22.2 1359.40  

1955 26.7 14.9 14.9 36.8 37.3 127.3 475.1 559.1 575.8 0 0.4 22.5 1890.80  

1956 163.4 110.3 101.9 68 200.3 285.6 517.1 328.9 1060.3 12.7 0 29.4 2877.90  

1957 0 112.5 141.3 21.2 552.5 648.5 160.5 99.7 63.6 62 0 26.7 1888.50  

1958 89.6 142.6 130.8 54 199.1 216.3 248.9 24.9 303.9 82 3.2 88.5 1583.80  

1959 21.9 251.5 56.5 313 295.1 520.3 528 395 369.7 0 24 15.4 2790.40  

1960 51.6 11.8 163.7 299.8 402.3 644.2 518.7 948 217.4 0 43.3 14.7 3315.50  

1961 20.6 123.4 244.4 130.7 370.3 44.6 202.3 39.3 381.8 4 22.8 38.9 1623.10  

1962 121.6 59.7 314.8 167 107.8 330.5 364.2 521.3 169.1 40.1 38.8 9.6 2244.50  

1963 24.1 31.3 86.5 50.6 34.8 235.8 359.3 183 1707.6 3.2 59.9 59.6 2835.70  

1964 205.6 72.6 39.9 0 181 488.8 154.1 389.8 51.6 15 0.7 10.3 1609.40  

1965 51.6 21.8 52.9 279.2 172.6 559.4 172 361.2 34.2 174.5 40.1 15.2 1934.70  

1966 18 101.1 163.6 116.9 222.6 1226.7 185.3 412.5 208.7 4.5 34.9 14 2708.80  

1967 496 61.9 89.6 37.5 73.1 431.3 269.6 165.7 177.2 67.9 9.1 9.2 1888.10  

1968 15.7 321.7 300.2 115.4 532 815.4 152.2 288.1 37.1 23.9 0 8.1 2609.80  

1969 85.5 97.7 168.5 56.1 296.5 778.9 221.7 388.1 486.2 12.3 18 1.8 2611.30  
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1970 88.1 19.9 229 43.2 276.3 352.4 169.2 302.7 982.5 42.5 6.4 69.5 2581.70  

1971 105.9 63.5 25.6 26.6 141.4 505.2 50.1 204 547.8 28.2 19 62.6 1779.90  

1972 118.3 121.7 24.4 108.6 298.3 496.1 432.1 983.8 27.8 8.2 50.9 128.8 2799.00  

1973 75.8 48.5 55.5 258.8 159.2 425.2 437.5 159.7 146.8 25.2 52.5 1.7 1846.40  

1974 16 112.5 66.6 366.9 440.7 1150.2 178.8 515.2 218.6 101 6.8 105.1 3278.40  

1975 113.1 65.8 217.8 182.3 493.8 806.4 303.5 427.9 139.3 67.5 30.9 105.5 2953.80  

1976 61 58.5 72 89.9 405.4 339.6 808.6 752.5 144.4 34.4 9.7 6.5 2782.50  

1977 75.8 37.8 27.6 21.3 262.3 948.5 699.5 426.6 119 20.4 12.3 66.6 2717.70  

1978 60.9 73.8 373.5 165.5 463.3 158.9 163.9 298.9 199.2 45.7 9.9 62 2075.50  

1979 36.9 50.4 186.1 181.8 300.5 537.3 124.5 971.3 110.4 3.8 67.9 0.7 2571.60  

1980 106.10  169.00  70.80  233.30  160.00  209.00  121.10  681.80  63.90  30.90  54.60  4.20  1904.70  

1981 0.00  107.70  189.10  62.50  609.60  1028.50  802.50  411.40  267.90  12.80  94.40  73.40  3659.80  

1982 18.60  162.20  114.60  197.40  441.40  425.50  335.40  760.20  49.50  0.00  102.90  34.40  2642.10  

1983 125.70  567.70  724.20  127.80  542.20  401.50  170.10  228.10  124.50  10.40  0.00  22.50  3044.70  

1984 20.70  66.20  134.00  346.80  619.10  439.00  334.20  700.70  70.10  8.30  5.30  3.10  2747.50  

1985 45.30  495.70  136.20  313.70  306.10  540.80  187.40  895.80  237.20  64.40  44.10  139.50  3406.20  

1986 12.40  158.70  348.10  45.60  658.90  579.70  136.00  349.10  147.00  0.00  69.70  20.50  2525.70  

1987 45.70  53.00  272.70  138.00  344.50  542.60  629.80  142.30  121.80  15.20  23.30  17.50  2346.40  

1988 71.60  48.60  191.30  329.60  327.10  161.50  130.40  326.30  248.40  23.30  31.30  18.70  1908.10  

1989 37.50  13.90  118.30  338.50  397.90  198.00  647.10  247.20  623.00  1.20  18.60  87.80  2729.00  

1990 79.00  110.00  137.00  872.00  41.00  745.00  98.00  1184.00  182.00  63.00  7.00  2.00  3520.00  

1991 62.00  121.00  123.00  149.00  174.00  455.00  145.00  281.00  43.00  68.00  30.00  63.00  1714.00  

1992 45.00  244.00  265.00  430.00  254.00  257.00  398.00  439.00  164.00  0.00  0.00  39.00  2535.00  

1993 40.00  20.00  195.00  216.00  284.00  541.00  98.00  97.00  149.00  63.00  40.00  10.00  1753.00  

1994 51.00  237.00  119.00  81.00  465.00  346.00  185.00  1219.00  127.00  299.00  0.00  25.00  3154.00  

1995 43.00  180.00  186.00  143.00  259.00  355.00  334.00  239.00  89.00  55.00  2.00  11.00  1896.00  

( ᾳ ◊χ↨ַ ε1ζ ) 
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2-8  ῐ α2/2β 

ῐү 
1 2 3 4 5 6 7 8 9 10 11 12 

Ẉẇᶍ

(mm) Ẉү 

1996 10.00  87.00  122.00  362.00  523.00  359.00  773.00  790.00  124.00  11.00  3.00  0.00  3164.00  

1997 33.00  162.00  217.00  61.00  302.00  1039.00  285.00  852.00  118.00  8.00  1.00  28.00  3106.00  

1998 165.00  495.00  200.00  204.00  250.00  475.00  110.00  185.00  242.00  292.00  5.00  56.00  2679.00  

1999 53.00  6.00  124.00  76.00  428.00  304.00  318.00  515.00  58.00  32.00  5.00  58.00  1977.00  

2000 49.00  336.00  89.00  469.00  114.00  445.00  192.00  568.00  105.00  50.00  37.00  112.00  2566.00  

2001 156.00  13.00  93.00  279.00  365.00  317.00  548.00  151.00  471.00  13.00  7.00  11.00  2424.00  

2002 25.00  10.00  42.00  14.00  199.00  337.00  478.00  114.00  221.00  72.00  15.00  98.00  1625.00  

2003 37.00  17.00  105.00  206.00  71.00  325.00  172.00  228.00  19.00  87.00  1.00  0.00  1268.00  

2004 47.00  137.00  156.00  0.00  159.00  105.00  1275.00  18.00  37.00  44.00  0.00  69.00  2047.00  

2005 31.00  508.00  320.00  54.00  576.00  614.00  587.00  1457.00  152.00  44.00  33.00  25.00  4401.00  

2006 52.00  73.00  192.00  427.00  448.00  1288.00  373.00  104.00  221.00  4.00  157.00  131.00  3470.00  

ῐẇᶍ

(mm) 

67.59  127.28  160.47  186.26  313.10  490.36  338.90  432.07  238.54  42.93  26.43  41.84  2465.78  

( ᾳ ◊χ↨ַ ε1ζ ) 
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2-7  ₯ Ѳ Ӈ ᴢ₯

 

(1) 

) 

0 

 

(2) 

) 

0 

 

) 

0 
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2.4 ᶞᶉ  

2.4.1 ᶉ  

  ↨ ᶊ і ― (ѧ᷁ᶊ ‬Ἅι

2000) ҇ᶊ ֫ Ҩ↨ ╙ ιףּ ѳі ― ᴩ ṟ

ẽ ιῶ ỉ Ӑּזι ψ ѳ ι

῾ ѳ≈ ι Ғ   ֧ ѳᶊ (

יּ(2-9 ᵇ χ↨ ╙ ↨ ֧ ↨ ╙

і ― ψԎ ѕᶊ   יּ ᵇ

ᶊ ѳ֫ṵῗӘּי Ὰ￼ᶊ ẑὴ֯ιԎ ὶ ᴇרᵇѳ

֫ ψᶽḠ ᴣԎᾟ╙ѳ≤Ẑ Ҧ ᶤ ι≤Ẑ Ṣῶ≤ ᶤ

ᴣṥ ᶤ ֫ṵ   ᶊ ѳ֫ṵ ớӘ Ὰѳ ẑ֫ ḅ

їχ 

α1βִ֙י  

֚︢ Ѯ ֫ ︢ ἆ♃︢ ֹ ￼ ι

Ԏѧ ῶ♃ ￼ Ḹ ᵙ▄♃ ἆ― ￼Ҋ ι ᶈẕ

ᶺ Ҩ Ѯѳᶊ ιԎѧ ᵍῶ ― Ѯ ֫ṵ ọ

і▫ι ιᶊẻ ι ▄   ᴜ 2,000 mҨіι

ᶊ ᵇҨר 25ẙ Ѯι ῞ ￼ ᴜᴵҨ 20 cm

ֹ 2 mј ιѼῶᵒ ιԏῶҐ ιṕ

ῗ  

α2β₯ ∫  

↨ ╙ ֫ṵ   ↨ ѳ ᴁ Ὰќ ѧᾺќҨר

ר κᴇᴇ ΆᵇảӄιԎ Ҩ↨ ╙ ↨ ὶ ↨

↨ ╙ ѳ ớ ᴜ ιṕ ѳ ιᴣ

ѳҊ ιὶ ≤ ᶖѳ ῏ᴩ זӐּק ẻἄ

ι ῏⌐ ᶖᵒ ◌ ѳ ѳᴜẙᶺ

ᶈ 1 mҨ ι Ḅћ ẙ ⁞ ѧ᷁ᶊ ‬Ἅ(2000)֧

ⱱѳҋ ֫ѳ ᶊ Ẅ ᾳ ι↨ ╙ ԅᴜẙ ҞṌј▐
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₣ιᵼ ֧ ћԎі їּף ￼Ὕ ᴵ
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α3β ₯  

↨ ֫ṵ   ↨ ѧ᷁ ֫ιᵒᴇר ảӄι ѧᾺќ Ԏ

↨Ҩףּ ╙ ↨ ╙ ὶ ψԎ ꜟҨᶾףּ ὶ

  ↨ ↨ ѳ ớҨ ♃ ₉♃ Ѯι

ῶ▄♃ Ҋ ιᴣѧ ︢ ᴜẙ

ԅᴜѳ 80%Ҩіι⅛ ᴜ ԇ֫ 50 cmι1 mᴜҨіѳ הּ

Ṉ ῶҎ ԏῶ Ḹ￼ ιԎת ᵍῶ ḹ￼ ⅔ Ɑ ⱶ

ἆ ѳ ṭᴜ јẂ ι Ẃᵍῶ ⱶ ⅔

Ɑι⅛ ᴜ ԇ֫ 15 cm ︢ ι ᶁ ẙ ιԏῶ Ḅ￼

ת   ᶽ ֫￼ …ᵒ ₉  

α4β  

֫ṵ   ↨ ѳѧ᷁ӭ ιᵒᴇרᵇ ảӄι

ѧᾺќ Ԏ ꜟҨᶾףּ ↨ ὶ ψԎ Ҩ₁ףּ ֧

ὶ   ↨ ѳ ớҨ Ḹ Ѯι

Ҋ ι ѧӱᵍῶ ⁄ ⁞ Ὰ (1961)

ᶊטּ ‬ ι ֫ӈ ῶ ᾫ ἆ ֧

ιᴿᴜ 5 cm 40 cmι   ѳї ιӇҒᴵ יּ

Ԏїѳ ↨ ᶈ ♥ Ԅ  ιӇᶈ  ↨ Ṍ῾ ῶ῎

￼  

α5β֦  

֧ ֫ṵ   ↨ ѳ ιᵒᴇרᵇ ảӄι ѧᾺќ

Ԏ Ҩ₁ףּ ὶ ψ ׳Ҩףּ ṟ ר ὶ

  ↨ ֧ ѳ ớּי ♃ ᴣ Ҋ

ἄι   ⇔Ḡ Ḅιᵒᴜ ι

ᵇ ι ⅝ӕᶭזι ᴣ

Ҋ ι ֫ᴩ … ⁞ Ὰ (1961)

ᶊטּ ‬ ι֧ ֫ӈ ῶ ֧ ιӇ

ᶈ  ↨ Ṍ῾ ῶ῎  

α6β⅓ẏ  
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  ↨ ѳ≤Ẑ ֫ṵ ᶽḠ ᴣ ọ ≤Ẑιּי

ᴣ ἄ ԇ֫ ԇṑι ᶽהּק ѳ ớ

Ҩ ṗᶺιԎ ιҨᴣṈ ― ѳᶪӼⱶ

Ҩ♃ ₉ ᴣ Ἅ ἄιјԏ ớ  

 

2-9  ֦ ᶉ  

ᶊ  ᶊ ᵄ  ớ ῎ (ha) 
ᴉ ↨

︣֫⅝(%) 

a  ᴣ ᶆ 41.73  2.33% 

Ch ֧  ᴣ Ҋ  75.59  4.23% 

Pi   177.31  9.92% 

Ws ↨  Ҋ  484.35  27.09% 

Sc ↨ ╙  ―  960.58  53.73% 

Ep ֚︢  ―  48.27  2.70% 

ᵀ  1,787.84  100.00% 

ε ᾳ ◊χѧ᷁ᶊ Ἅᴣ  ᾯתζ 

 

2.4.2 ᶉ  

α1β₯ ∫  

↨ ╙ רר -ᴇᴇ ѳ ᵇ   ᵇ ἆ ᴇ ᾴ

70ẙι ẙ ιᶈׁҚ ѧι 

טּ ᵓ( Ὰ ι1961)￼҇ — ιỮ ֫ ᶟ ӈ ῶјᵃצּ

Ԏ ᶊ Ὰќ-ѧᾺќ￼↨ ╙ ι ѧᾺќ￼ ↨ יּ

ọ ≤Ṣѳ ḻ ι 50~100 cmι

30~50 mι ҨỀᶽ ₩ ῶјᵃצּ і ừẻ

↨ ╙ ᶈ  ѧѳảӄ ḄιӇ ẙ ј֫ײ  

α2βᶽ☿  

ᶾꜟ רר -ᴇᴇ ѳ ᵇ ᵇᶈ ↨ ᴣҨᴇ

ᶟ ᵇ 10~20ẙ ιᵇ ᴇ ᾴ 70ẙι ọ ⇔Ḡ  і▫

ῶ Ḅ ιỀרᶈᶽḠ  ≤ ᴶᶊ ≤Ẑ Ἅ



ọ ↨ ‬  
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15~30 cmιԎ ẽ 15~30 m   ѳ

↨ ι ѳ  

α3β…  

₁ ᴇרᵇѳ ᵇ ᶈ ọ Ҩר ᵇ ᴇרᵇι

ọ Ҩᴇ ᵇ ר 15ẙ ᵇ ᴇ ᾴ 70ẙ ᶈ ọ

⇔Ḡ ר ῶ Ḅ ιỀר ≤ ᴶᶊ ≤Ẑ Ἅ ι

ᶈ ọ ᴇ Ἀ֬ 10~20 

m ẙ   ѳ ι ֧  

 

α4βײ Ṟ  

׳ ṟ Ѯ ֧   ιᶈᶽḠ ᴸṢ ᵇ ᴇר

ᵇιᶈᶽḠ ṫṢ ᵇ ר 15ẙ ιּי ӈ Ԏ

70ẙ 75ẙι ᵇ ᾴѳ ιᶈ ᵂ ר

Ἅ 20~50 m ẙ   ѳ ֧

ι ר  

α5β  

֧ ⇔Ḡ ѳ ι ᵇ ר 55ẙ ι

ẙѳṫ ι ᶈ ọ ᴇ ᶾꜟ ₁

׳ ṟ 20~40 m ẙ  



ọ ↨ ‬  
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ⱢⱭ 2-1 ọ ᴸṢ≤ẐἍ ѳ↨ ╙

ε ζι ↨ ѳ

ι ↨ ╙ ѳᴜ

ѧׇ ᴜẙ 10~30 

cmι ת ι

 

ⱢⱭ 2-2 ọ ṫṢ≤ẐἍ ѳ↨ ╙

ε ζι ↨ ѳ

ι ↨ ╙ ѳᴜ

 

  

ⱢⱭ 2-3 ọ ᴸṢ≤ẐἍ ѳᶾꜟ

ε ζι ↨ ѳ

ι

ᵇјᵃι ѧׇ ᴜ

ẙ ԇ֫Ҩײ ι

ј  

ⱢⱭ 2-4 72↨ ἄᶽ ᶆ ᶤ ọ

ї▫ιɨ ᶆ  ᾳҨ ￼

Ѯιӱ ᶽ εϋ30 cmζ

 

 

2-8  ₯ ᶉ ᶉ ○גּ 



ọ ↨ ‬  
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ọ ↨  



ọ ↨ ‬  

2-24 

2-9 ᶞᶉ α ᾔ ╟σѦ᷀ᶉ Ứ 1/50,000 ẃε2000β



ọ ↨ ‬  
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2.5 ᶅ ֪Ṵ 

ᶆ ֫ יּ ᾤ Ḍ ֧ⱱѳ ᴶ ᶊ ᶆ ֫ ֶệ ι

↨ ᶆ ῶ ᶆ Ṧ ᶆ ᶆ ᵺ ε 2-10ζιᴿ

ᶆ ῎ḅїχ 

α1β ᶅχѮ ֫ṵ ọ ї▫⌐Ṣᶊ ιᶆ ▄ẙ 40Ќ150 cm

ј ℅ ᶆ ⱶ ≤╙ ֻ ї▫ ₭ ἄᶁḧᶆ

ιᶆ ӾỄ ι ᴜιћ Ѱ҃ιᶆ ѧѳ ҒᵼҚ

ӐῶἍᾡ ἄ▀ ℅ᶊ Ѯ ᶊᶆ ιᶽ ѝיּ ᶊіѳ

￼ἄוּ ℅ ᶆ יּ ᴣק јᵃιᵼ℅ᶆ ớ

ᴣṮק Ễᶽιӕḅᶆ ▄ ὴ↨Ḅ ᶊ ẙ

ᶎῶјᵃ  

α2β χ ↨ ℅ ᶆ ▄ẙ 60Ќ120 cmј ℅ᶆ ⅔ יּ

Ẵẙק ἄѳᶆוּ ιῶ ᴵᵼ ║Ӑּז Ӕ ῎ Ề׃

ї ι ֫( )ῶ￼Ṱ╙᷂ ᵒ ₉ἆ ₉ ι

ћῶ῎ ѳᶆ ἄוּ ᶺּוἄ ѝ ᶊіѳ ᶊẻ Ḡḧ ᶖ

ẙ Ҵ ᵙѳ ᶆ ᶺᵒ ớι ӭӉιד ӮḄ ᶡ ↨ᴣת

ᶆӠὙιἑᴵӮ ᶊזּ  

α3βṥ ᶅχ ↨ ℅ ᶆ ▄ẙ 30Ќ95 cmј ℅ᶆ ᶊẻ

ᶊ ιѮ ᶆ ⱶ ᵼ ◌ הּ Ṧ ӈ Ӑּז וּ

ἄ ιᾺּוἄ ᶆῶ ⱶᶺι Ῠ Ῠ Ṧ ᶆ ιᶤ

ѰԎῶ ⱶṰ֫ Ω ▀ι ▀ Ṧ ᶆ ᶢ

 іιᶆ ׃ ῶק Ӑּזιᶺ וּ ṟ ᶖẙ ᵙ￼Ṧ ᶊẻ

іιᵍ 25% ι ὴ↨ ḄιᴵּזӐ ᶊιӇ ӮḄ↨

ᶆӠὙṪӐ  

α4βֹו ᶅχ℅ ᶆ ▄ẙ 40Ќ50 cm ℅ᶆ ᴝיּ ⅔ יּ ѳ

ⱶת ק ἄѳᶆוּזӐּק ι ẂỄ ιᵍ  50% Ҩіι

ὴ↨ Ḅιᵪᶆ Ӊιᶽד ֫ ṟᶖᶊἆₒ’ᶊѳ

ιᶊẻј ḧιּה῏Ṧ ιјḩ זּ ιᴱḩ ’ Ӡ  



ọ ↨ ‬  
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ọ ↨ ‬  
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2-10  ᶅ ֪  

ᶆ  (ha) 
ᴉ ↨ ︣

֫⅝(%) 

ᶆ 21.11 1.19% 

 152.21 8.51% 

Ṧ ᶆ 127.86 7.15% 

ᶆ 282.24 15.79% 

῾ ‬  1,204.31 67.36% 

ᵀ  1,787.84  100.00% 

2.6 ᶅᶉֶⱴ 

2.6.1 ᶅᶉ ֶⱴ  

ᶆᶊ ֫ ᶊᴣṟᶖᶊιṟᶖᶊם’ Ұι ֫ ṟᶖ

ᶊᴣ ↨ ר ѳᴝӊ↓Ӡּפᶊι ֫ ￼ 0.65βᴣ

29.24βψ’םᶊ ￼ 70.11βιѮ ֫ṵ ↨ ᴇᴣ

ᴁ ι ’ ת  ( 2-11 2-11)  

  ↨ ѳѧ і▫ ᶟᶺ ’ ιї▫ᶊ ῶ טּ ấ ᶊ

ᴣ‛ ε 2-12 2-12ζ ↨ ѳᶆᶊַּזҨ ’ Ѯι

Ԏ טּ ấ ᶊᴣ‛  

2-11  ᶅᶉ ֪  

ᶆᶊ  (ha) ︣֫⅝(%) 

ṟᶖᶊ 
ṟᶖᶊεԇῶζ 11.54 0.65% 

ᴝӊ↓Ӡּפᶊ 522.79 29.24% 

 ᶊ 1,253.51 70.11%ם’

ᵀ  1,787.84  100.00% 

2-12  ᶅᶉֶⱴ֪  

ᶆᶊַּז ᶚ (ha) ︣֫⅝(%) 

ấ εἌ ζ 0.99 0.06% 

 2.70% 48.32 טּ



ọ ↨ ‬  
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‛  9.79 0.55% 

’ᶊ 1,728.74 96.69% 

ᵀ  1,787.84  100.00% 

 

 

2.6.2 ᶅᶉֶⱴ ᴴֶⱴ ẘ 

ᶖẙ ᵺ ᶊѳḩ ᶊιѮזּ ֫ṵ ᴝӊ↓Ӡ

ᶊѧιפּ 16βιԎ ᶊ ᶖẙ ιᶺ ᶊιם’

ḩ’ᶊ  

2.6.3 ᶅᶉֶⱴ╪  

⅝ 2001ẉ 11ῴ 2004ẉ 7ῴ ὀẽӵε 2-13ζιҚ

זַּ ᶟ ѧ ᴝӊ↓Ӡּפᶊ ιᶆᶊַּז῾ῶ῎

ק  

 



ọ ↨ ‬  

2-29 

 
ε ᾳ ◊χ↨ᶆӠὙṕζ 



ọ ↨ ‬  

2-30 

2-10  ᶅ ֪Ṵ  



ọ ↨ ‬  

2-31 

 
ε ᾳ ◊χ↨ᶆӠὙṕᴣ’ ṕζ 

Ṟᶕᶉ(ᴜӉ€ӟꜜᶉ) 



ọ ↨ ‬  
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2-11  ᶅᶉ ֪Ṵ  

 
ε ᾳ ◊χ2004.07.13 ὀ⃰ṃẽӵֶ ζ 

 טּ

’ᶊ 
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2-12  ᶅᶉֶⱴ



ọ ↨ ‬  

2-34 

 

2001.11ὀṃ ὀ⃰ṃẽӵ 

 

2004.7.14ὀṃ ὀ⃰ṃẽӵ 



ọ ↨ ‬  
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2-13  2001ᴢ 2004 ἡ₇ṂẼӴ 



ọ ↨ ‬  
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2.7 ᶪⱳ  

  ↨ ᴁ ṟ וּ ⱶ Ụ ᶫ ᴣ ╙↨

╙ε ọ ᴣ⇔Ḡ ζ וּ ᾧỵ ε 2-18ζι ṟ

וּ ⱶ Ụ ᶫ 668 haι 38βιӘ

’ ṕ ᾳ ῎ Ụ ᶫᴝӾ ѳ ￼ῈᶈӠ ῶѳⱴ ’´ι

Ӡ ⱴ ѳּו ᴣԎҤ ḹכ ₔⱶ ◊ι ⸗ ℅Ӡ ז

ת  

’ ṕ ’ ṟ וּ ⱶ Ụ ᶫ ᶟ Ḣ

ἄ ₔⱶ ‬ ιץὐχ ṟ ⱡӠ ⱶ ‬ε1997.12ζ

ṟ ⱡӠ ₔ וּ ‬ ε1995.12ζι ᾯі ᵓᾎ

῎ḅїχ 

2.7.1 ‼◓ 

α1βᶕᶉ‼  

ṟ Ӡ ֫ᶊ ’ᶊι ₔ ᴶ

ᴣ ιᴝḊₔ Ѯ ֫ṵ ↨ ר Ә Қ

(1995)￼ ᵓὝ֧ι Ӡ ᶈ╤ὃ ῶҦ ’ і ѳῳ

Ѯ ѳ’ᶚᴊ→ ’ᶚι╤ὃ Ӊ ῶҦ ᴶ ѧ ╤ὃѳᴶ

’ᶚ   ￼ ​ₔⱶ ᶽ ῶ 117 469 ѳᶺι ᴵ

  ￼ₔ ᶚ֫ 7 χ 1. ᴶ - ᶚ 2. - ᶚ 

3. Ḓ - ᶚ 4. ᴶ - ṟᾺ´ Ḓᶚ 5. ṟ

- ṟ - ᶚ 6. ᴊ→ - ´ᶚ 7. ´ -ᶮ ⁬

ᶚ  

α2β₯ᶞ‼◓ 

Ǎ ̘ ̘ ̘

̘ ̘ ̘ ̘ ̘  ̙

2.7.2 ◓ 
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  ↨ Ԋ ѧᶽᶚ ҂ 7 ᴏᴶ ṟ ṟ

︢ Ọ ᴣ︢ ᴶ ѳ Ѯ יּ ệ ι

Ԏ ￼ᶽṇ 1~6 ιѮ ’ᶊ ╗ ι ’ᶊ

Ѷј` ṟ ᶈ  ῏ ι  Ӡ ᶊẻѳ

⸗℮ớ Ғ 9 ṇᶚ ҂ ⱶιₒ  ṟ ῳᶺѳṇ

ᶚ ҂ ⱶ ᴰᶹι Ӡ 8 ιԎѧ ⸗ ѳⱶ ῶ

ↄ ᶽ ṟḲ 3 ι ᴶ Ὰ ѳṌ

῾⃰Ẫḧᵄ⸗ῶ  

‬ ‛ιԊ 89 ιԎѧּפ 76 ι ᶫӧ ᴣ

ӑ 13   ѳ ￼ ︢ ֕

ιṟ ￼ ṟ ṟ ι ￼₉ Ԋ

7  

  Ԋ 2 ιᴏ ≠ ᵙᾴ ι

Ḓ 1 ι 1 ᶈ῍ Ά ιṰ ἆ ￼῍ ᵄ

Ԋ 220 ιԏכ ῶӠ ῍ ῶ ᴶ

ᶽ ẻ 3  

Ά ọ ᴣ⇔Ḡ ї▫ ε ᶁ

ζ ᴶ ⱪ ᴣ ᵐ ᾱᵐ  

 

ọ 2000ẉ 1ῴ Ṃ Ҟιִῼἄᾦ ι וּ

ḹιӇ 2004ẉ 72↨ ᶆ ḱιᴝῶ↨ ᶫᴩֹ ḱι

Ἅẋ ӈ ї▫≤ⅎ ￼ ╙ᾯ⌂ ι ọ ᾰק

וּ Ӡ ṝ Қ ι≤ Ṱ Ỡ וּ ι  ᶊ

Ғנ ọ ї▫ ε 2-14ζ  

 



ọ ↨ ‬  
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εὀ ῄῼχ2008.11.03ζ 

2-14 Ọ і╙ῑᶼ  



ọ ↨ ‬  

2-39 

 

 

  

ⱢⱭ2-5 210’ ⌐ ᶺ ᴣ ´ѳ ’

ᶊιᶺ Ṱἄ’ 
ⱢⱭ 2-6 ṟ (‛)ιҒ ῶₔⱶ 

  

ⱢⱭ 2-7Ԇ ᵄѳ ₔⱶιזּ Ṉ ⱢⱭ 2-8 ṟ ⁞  ₔⱶזּ

  

ⱢⱭ 2-9 ṟ Ἆ  ⱢⱭ 2-10 ԇ ᴞѳ ר  

ε ᾳ ◊χ’ ṕζ 

2-15  ‼◓▓○α1β 



ọ ↨ ‬  

2-40 

   

ⱢⱭ 2-11 ᶚ

ᶊ ѳҦ ₔⱶ  

ⱢⱭ 2-12ᴊ→ Ӡ

ῳ ѳⱶ  

ⱢⱭ 2-13 ῳᶽѳⱴ ⅔

315cm 

   

ⱢⱭ 2-14 ṟ  Ӡ

ԏҦ ớѳⱶ  

ⱢⱭ 2-15 ṟײᶽו ᵼ

זּ ιד Ṉ 

ⱢⱭ 2-16 †Ӭ

ῶѳ  

   

ⱢⱭ2-17 ṵןỊ וּ צּ

ỉ ѳ ᶫ 

ⱢⱭ2-18 Ἆ⁬ Ẃẻ

ἄ―⁞ᴣ  

ⱢⱭ2-19 ṟ ᶚ ≤Ṣ

ῼᴩ╕↨Ӝ ѳₔⱶ Ҧ  

ε ᾳ ◊χ’ ṕζ 



ọ ↨ ‬  

2-41 

2-16  ‼◓▓○α2β 

  

ⱢⱭ 2-20ṽ  ⱢⱭ 2-21ↄ ᶽ  

  

ⱢⱭ 2-22  ⱢⱭ 2-23 ṟḲ  

  

ⱢⱭ 2-24ᾴ  ⱢⱭ 2-25  

  

ⱢⱭ 2-26 ὴ  ⱢⱭ 2-27ṟ  



ọ ↨ ‬  
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ε ᾳ ◊χ’ ṕζ 

2-17  ◓▓○ 



ọ ↨ ‬  

2-43 

 
ε ᾳ ◊χ’ ṕζ 

2-18 Ọ ₯ ⱳ ᾈỖ  

ṟ וּ ⱶ Ụ ᶫ 



ọ ↨ ‬  
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2.8 Ẉ Ḱᴜᵻ֪ῷᴢ Ẉ⅛Ᵽ Ẻ 

2.8.1 Ẉ Ḱ ⱳᴜᵻᴢ Ẻ 

  Ӂ 921ᶊ ⁬

ᾧ ַ ַ ╤ ᴣ ᶺ₭ ᶽ҆ҭι`ᶺ

₭ ἄᶆ ї ẽ Ḡԅᴣ ἄ Ґ ѧ ι   ᾯ Ḡԅ ἄ

Ễᶽẽ Ԏѧ ᶽ҆ᾥ֫ ḅїχ 

ε1ζ1963ẉѳ  

ᴝ ӈ ᶽḠ ᶊιᵼ ⇔Ḡ Ἄ ᴣ

ᶊι Ἄ ᶎ ιᵼ ᶍ  

ε2ζ1996ẉѳ Ӂ  

ᶽ ἄ ᶹᴣ    ѳҐ ѧ ιӯ↨ ӯ ӯ ᶺ

ῄι Ә ᶹּףⱶ Ἦι ↨ ᶽ ṟ’ ᶢṦ ѧ  

ε3ζ1999ẉ 921ᶊ  

ἄᶽḠ ╙ᶟ 986 ѧιԅӥ 305 ᴁӥ 233 ￼ ᶽ

ḱι ↨ і▫ᶆ ι ᶺוּ Ṧ ᶊ  

ε4ζ2004ẉᾧ ַε72↨ ζᴣ ַ  

ᴩֹᾧ ַε72 ↨ ζᴣ ַ ᶽ ѳẽ ι ╙

Ṣᴝј ḧ ᶖ ᶺוּ ᶽ Ṧ ιᶽ ᶆ ї ᶤ ι ọ

ї▫ ⅎι ᾽⇔Ḡ ᶹ 1~2 mι ᶹҐ ѧ

ι ẚ ọ ₀ ι ṢἌ Ғ ι  ẉײ

ῳ ḱεⱢⱭ 2-28~2-34ζ  

יּ ‬ⱢⱭנ ὀ⃰ṃẽӵεὀ ῄῼχ2004ẉ 7ῴ 13ῄζ

Ҩᴣ ὀ⇔Ḡ ọ ≤ ε 2-20~21ζιѮ≤

і ῶᶽ ╢´ᶤ ιᾺּוṦ ᶊ ѧ ọ і▫

ḱừ ḅ ᵺἍ  

ε5ζ2005ẉ  
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ᶽ ἄ⇔Ḡ ᶹҐ ѧ ῄ  

ε6ζ2007ẉ 0611↨  

2007ẉ 6ῴ 4ῄ 11ῄι ἄ ọ ᶽḠ ╙ᴭ

Ẑֻ▄ι ọ Ṣ ӥ 20 mεⱢⱭ 2-35 2-36ζ  

ε7ζ2008ẉ Ԁ  

Ԁ ᶽ ι 2008ẉ9ῴ13ῄ 15ῄ  ῶ 1,200 

mm ι ἄ ọ 0K+300~450 ⅎ≤ ᾡ ṫṢ ᶖ Άι

Ἄ ᶢ ι Ұ ọ ⇔Ḡ ᶹҐ ѧ

ῄεⱢⱭ 2-37 2-40ζ  

 

Ә і ῎ι ẉῳ ḱ 2004ẉᾧ ַε72↨ ζ

ᴣ ַ ἄѳᶆ ḱ  

ᶖẙ ћ≤Ṩ Ớιᶊ Ẵι ᶆ ᾫ ῏ ιᶈ

ⱡ ι῏ ᶆוּ ֻ ≤ ἄ   ↨ ᶆ ḱι

‬נ ι ᴝᵼוּ χ↨ᾰ ᶊ ᶆ ᶊẻᵼ ᶊ ᵼ

ιή ᶆ ḱ  ѳᴝᵼχוּ

ε1ζ↨ᾰ ᵼ  

↨ ῃῗᶆ ╙￼ ἄἄ֫ιᴡῗᶆ ╙￼☼ ᵼ ⁞ ε2ζ

ᾳ ιᾧ ַ ѳῳᶽ ᶎ 130 mmҨі Ṱ

100ẉ ꞌ Ῡ ι ῳᶽ 24ṇ 500 mmҨі ӘҨ

Ềѳ ι Ῡ 150 mmҨі ιᴏῶ ᶆוּ ╙ѳ

ᴵ ᵼ℅ᾧ ַ ᴣ ַ Ἅ ѳ ι   ᶆ ╙ἆṦ

ḱѳѮ ᵼ  

ε2ζᶊẻᵼ  

Ḣᾯ￼ᶆ ╙ Ẃ ԏῶ῎ ѳ ⅎוּ ⅎᴣᶤ ⅎιᴿ

ⅎῗ ᶊẻ і ѳỚ ừẻק ιףּ֫ ҨẈᶎᶖẙ

⁞ ҨỀ ‛ ι ẐẈᶎᶖẙᶈ 15ẙ 20ẙѳ ῳḳ῏
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ᶆוּ ╙ι ῗҨ 15ẙ ᶆ ╙ ѳוּ ᶖẙףּ ώӗӐ

ᶆ ╙ѳ ẐẈᶎᶖẙῗҟ 10ẙ 20ẙѳ ι ᴵҨӯ₿ᶆ ╙

ѳᶤ Ẉᶎᶖẙ ῗҟ 2ẙ 10ẙιҨ 6ẙṗᶺ ᶈᴶ ᶊ ι

Ә ᴞ ᶆ ╙ ḱ ‬ ‛ ιᶆ ╙ וּ ẐẈᶎᶖẙᶺ

ῗҟ 15ẙ 25ẙѳ   ↨ і▫ᶺ ￼ṟṤћᶖẙ

ιᵼ℅ ᶆᴩ ↨Ӝ ╙᷂ Ẉᶎᶖẙᶈ 10ẙҨїι ᶆ

ᶤ ι Ẑᴣ Ṣᶆ  

ε3ζ ᾫᶁ ⱶ וּ  

ǉAǊ  

  ↨ ѳᶊ יּ ᵇ Әẑ ↨ ↨ ╙

ι ᴣ ιᴰּי ῶ₁ ᶾꜟ

↨ ╙ ᴣ ιӔệ  ѳᶊ ιᶊ ᶽ

ק ẙ ṰẴ שּ ѳᶆ ι ↨Ԅ ḳ῏ ἄ

Ṧ ιᶽ ἆ ᶤ Ẑіιᴰ ᶆѮ ᶆι

Ԏᶆ ᾫ῏Ṧ ιҒ ᶆ ╙ ᾳѳ ◊  

ǉBǊ  

  921ᶊ ι Ұ ᶟ ἄᶺ ᶊ ᴣᶆ ӈ ѳ

ᶽ ι ↨Ӝ ἄᶽ Ṧ ᴣᶆ ╙Ԅ ↨ וּ

ᶆ ╙  

 

2.8.2 Ԅ Ḱ׀ Ẽ  

ẉῳ ḱ 2004ẉᾧ ַε72↨ ζᴣ ַ ἄ

ѳᶆ ḱιԎ ḱ ѧ ọ ї▫⇔Ḡ ᵕ ιӘ ḱׁ ὀ

ẽӵ ε 2-20ζιᴝῶ ọ Ẑ ῎ ᶆ ḱι≤ ẙ 8~10 mι

2004ẉᾧ ַ ιᶽ ᶆ ї ιό ≤ Ṣι 80 mι⇔Ḡ

ᶖᶊ Ṧוּ ḱι ẚ ọ ₀ ε 2-20 2-21ζι

ἄ ↨ ṗ↓Ḡԅ ḍ  

 



ọ ↨ ‬  

2-47 

2-13  ῞ Ẉױ ᶼ ḰѲẼ  

ῄῼ ᵄ  
ῳᶽ

(mm) (mm) 
ḱ ῎ 

1996.07.29 

~8.1 

Ӂ 

 
63 930 

(1) ᶽ ἄ⇔Ḡ ᶹҐ ѧ  

(2)ӯ↨ ӯ ӯ ᶺῄι Ә ᶹּףⱶ

Ἦ  

1999.09.21 
921 

ᶊ  
- - 

(1)⇔Ḡ 78 Ἄ ѧιԅӥ 23 ιᴁӥ 15

 

(2) ↨ і▫Ὰᶭᶺ Ṧ ᶊ 

2001.07.28 

~7.31 

⁬  

 
56 376 

(1) ᶽ ἄ⇔Ḡ ᶹҐ ѧ  

(2) ↨ Ṧ ᶊᶭ 93 ι 39.74 ha  

2004.06.28 

~0703 

ᾧ ַ

 
136 1,117 

(1) ᶽ Ậ ￼ᶆ ḱι ἄᶽḠ ᾟ

╙ ọ ᴣᾟ╙ ( 020)ʑ ᶆ ї

ι⇔Ḡ וּ ᶆ ╙ ḱ  

(2)Ἄ 6 ι ₀ 3ẚ

500 mι≤ ᶆ  

2004.08.23 

~08.26 

ַ 

 
60 940 

(1)⇔Ḡ וּ ᶆ ╙ ḱ  

(2)Ἄ 3 ι ᶹ ѧ ι ↨

ῄ  

2005.08.03 

~08.06 

 

 
98 1,083 ⇔Ḡ ᶹ Ґ ѧ  

2007.06.08 

~06.11 
0611  60 684 

ọ 0K+000~040 ⅎε ᶽḠ ╙

ᴭ ζ Ẑї֬ι Ṣ ӥ 20 m  

2008.09.13 

~09.15 

Ԁ 

 
79 1,198 

(1) ᶽ ἄ⇔Ḡ ᶹҐ ѧ εᶽḠ ζ 

(2) ọ 0K+300~450 ⅎ≤ ᾡ

ṫṢ ᶖ Άι ἄ Ἄ ᶢ ι

Ұ  

῎χ1. ᾳχ ε1ζ  

2. ᾳ ◊χ┬Ḡ ԇἍᴣ  ᾯת 



ọ ↨ ‬  

2-48 

 

  

ⱢⱭ 2-28 ⇔Ḡ ᶹ ᶢ   ⱢⱭ 2-29 ọ Ẑᶆ ѧ  

  

ⱢⱭ 2-30 ọ ᴇᾟ╙ ṢἌ

╕↨   

ⱢⱭ 2-31 ַ ἄ῭ᶺᶆ ό ọ

ᶯ ᶩ≤  

  

ⱢⱭ 2-32 ַ ἄ ᾨ іΆε

і ￼Ѯ ζṦ ḱ 
ⱢⱭ 2-33 ọ ᴇᾟ╙ ᶆ  

  

ⱢⱭ 2-34 ọ Ṣѳ⇔ḠᶾѮᶣׁἌ Ṱ  

ε ᾳ ◊χ  ᾯתζ 



ọ ↨ ‬  

2-49 

2-19 72₯ ᶅ Ḱ  



ọ ↨ ‬  

2-50 

 

 

72↨ ׁ ᵕ ὀ⃰ṃẽӵεὀ ῄῼχ2001.11ζ 

 

72↨ ᵕ ὀ⃰ṃẽӵεὀ ῄῼχ2004.07.14ζ 

 

2-20  72₯ ׀ ₰ḟ Ọ Ẻ 



ọ ↨ ‬  

2-51 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ε ᾳ ◊χ ấ ѓ҇↨ ‬ ấ צּ ι2004.12ζ 

2-21 72₯ ᶅ Ḱּב ἡ▓○

⇔Ḡ  

ọ  

020 

⇔Ḡ  



ọ ↨ ‬  

2-52 

  

ⱢⱭ2-35 2007ẉ0611↨ ἄ ọ ᶽḠ

╙ Ṣ ӥ ε1ζ 

ⱢⱭ 2-36  2007ẉ 0611↨ ἄ ọ ᶽ

Ḡ ╙ Ṣ ӥ ε2ζ 

  

ⱢⱭ 2-37 2008ẉ Ԁ ἄ ọ ᴸ

Ṣ  

ⱢⱭ 2-38  2008ẉ Ԁ ἄ ọ

0K+400~600 ⅎᶆ ᶤ

Ẑ  

  

ⱢⱭ 2-39  2008ẉ Ԁ ἄ Ἄ ᶢ

 

ⱢⱭ 2-40  2008ẉ Ԁ ἄ ọ

0K+300~450 ⅎ≤ ᾡ ṫṢ ᶖ Ά 



ọ ↨ ‬  

2-53 

ε ᾳ ◊χ  ᾯתζ 

2-22 0611₯ ᴢ ӿ ᶅ Ḱ  



ọ ↨ ‬  

2-54 

 

2.8.2 ҧế⅛Ᵽ Ẻ 

↨ᶆӠὙ Ṫת⌂ ιӘ ↨ᶆӠὙṕ ᾳ 2001

2007ẉ ọ ↨ Ԋ 39ҭι ӈ ↨ᶆӠὙṕ ѧ

֫ṕι Ṫ Ὰᴶ 62,787,000ӺιѮ ѧ ╙ѧї▫

ⅎε 2-24ζι Ṫ ᾳḅ 2-14~2-15Ἅ ֫‘ ẉ⌂ת

Ṫ ι ᶺ ᶖ ת ᶖ ת ᾯ╙Ṫ ι

  ᶆ ╦ ι ῗ ׁ  іọת⌂ ז

￼ צּ  

2004ẉ 72↨ ι↨ᶆӠὙṕ ѧ֫ṕ ừῳ ѳ ọ

ї▫ ⅎ֫ѕῼᾯ⌂ι ⅝יּ ׁ Ɫ֫‘ε 2-23ζι⌂ת

ἄᾦᶽ Ḅιᴰᶹі 39ҭ⌂תṪ ι ḱ Ớּש

▐ Ṫ ᴣ ⁮ᶹι  ᶎ ḻιҨ҃נ ἄ‛Ӑ

ת⌂ ѳ ι ‬ ‛ḅ ᴣⱢⱭ 2-43~2-46 ᴣ

2-14~15Ἅ ιᾯ ι⌂תἄᾦᶽ Ḅ  



ọ ↨ ‬  

2-55 

 

 

ọ ї▫ⅎ 2007.1 ὀ⃰ṃẽӵι ᶽḠ ╙ᴭⅎ Ṣ Ұ

ֻᶹιᾯ ‛ἄת⌂ Ḅ 

 

ọ ї▫ⅎ 2008.7 ὀ⃰ṃẽӵι ṫṢₔּו ᶭᶽι ḧ  

2-23 Ọ і╙₡ Ῑ ₦  

 



ọ ↨ ‬  

2-56 

2-14  Ẉ⅛Ᵽṩ α1/2β 

 

ε ᾳ ◊χ↨ᶆӠὙṕζ 



ọ ↨ ‬  

2-57 

 

2-15  Ẉ⅛Ᵽṩ α2/2β 

 

ε ᾳ ◊χ↨ᶆӠὙṕζ 



ọ ↨ ‬  

2-58 

 

2-24 Ọ ₯ Ẉṩ ⅛ⱣӇ ֪Ṵ  

(2001) 

(2002) 

(2003) 

(2004) 

(2005) 

(2007) 



ọ ↨ ‬  

2-59 

   

ⱢⱭ2-41 ọ ᶈ72↨ ׁι▐ṟ ↨ι

῟ ḩҚε ׁζ  

ⱢⱭ2-42 ọ ᶈ72↨ ιᶽ ᶆ

≤ ι ₀ ι≤ וּ ᴩ

ε ζ  

ⱢⱭ2-43  2004ẉ ọ ⇔Ḡ ії▫⌂תṪ

ι ᴝῶ≤Ẅ ᶽι זּ ₃Ẫ ᶁẐṪ

ᾯᶖ ι Ḅἄᾦ ε⌂ת ζ 

   

ⱢⱭ2-44  2005ẉ ọ ҇ῼ⌂תṪ ả

ׁῼתỔ ᾼӮι ֧↨ іΆ ⁪זּ

⁭ₔּוΆẪ ι ׁₔּוἄᾦ Ḅ  

ⱢⱭ2-45  2005ẉ ọ ѕῼ⌂תṪ

וּזּ ₨Ṫ│ι Ṣ 1:1 ᶖ ι

↨ ᶫιἄᾦ Ḅ  

ⱢⱭ2-46  2004ẉ ַ ἄ⇔Ḡ

ᶾѮᶣѳї ᶖṦ ι זזּ ᶆ Ṫ

ιת⌂│ ḧћₔּו Ḅ  



ọ ↨ ‬  

2-60 

ε ᾳ ◊χ  ᾯתζ 

2-25 Ọ ₯ Ẉṩ ⅛Ᵽởᾇ



ọ ↨ ‬  

 3-1 

ѕ   ↨ ‬ᴣ⸗ớ֫‘ 

 

  ‬ ὐṦ ᶊ ‬ (ᵍ )↨ᶆӠὙ ‬

‬(ᵍᶆ ╙ ╙ ‬)ᴣῃῶ ⱶ ‬   

ᶊ ‬ׁιӘ ѳ ԅ ῼ Ɫε2001.10~11ᴣ 2004.7.14ζ

Ɫֶ ιֶ ἄ‛ץὐṦ ᶊ ᶆ ᶤ ≤ṢӜ

ιᵃ ᶟᶊ εѧ᷁ᶊ Ἅ 1/50,000 Ẅι2000ζᶊ ֫

ᴣףּ ᷿ ιӐ ᶊ ѳẕנ ε 3-1ζ  

ֶ ἄ‛ ῎ḅїχ 

ε1ζ Ṧ ᶊχӘ 2004ẉ 7ῴ 13ῄε72↨ ζ ὀ⃰ṃẽӵֶ

‛ι ↨ ῶ 103 Ṧ ᶊι 69.19 ha Ṧ ᶊѮ ֫ṵ

ọ і▫ Ṣᴣ ╙◊ εḅ 3-1Ἅ ζιᶽ ֫ᶎ

ᶊם’  

ε2ζ χ ֫ ọ ᴣ ọ ᴇᾟ╙ ιԎѧӈ

ᴝӊ↓Ӡּפᶊ ε ר ᶟζιᵼῶ ᶺҚ ιḅ

ῶ ι ╙ιҨԁ ᶢᴩֹ ╙￼  

ε3ζ ≤ṢӜ χ≤ṢӜ Ѯ וּ ≤ ￼ᶹ ε֬בᶖζιᵼ

ᴩ≤↨ ♥￼Ӝ ι ᶖ ╬ ι ἄṦ ḱ   ≤ṢӜ

Ѯ ֫ ọ ᴇᾟ╙ᴣ ọ ї▫ ⅎ ᶈ ≤Ṣ

Ӝ ᶊ ιᶆᶊḅῶӮ ấⱶᶢ Ӕּז Ӝ ӠὙ ⅎḠԅ￼

ι ṢṪ ιҨ ₿≤ṢӜ ᶽ  

ε4ζ ᶆ ᶤ χּי Ɫᶊẻֶ ι ῶҋ Ṧ ẻἄѳᶆ ᶤ

ι ׁₔּו Ḅιᶽ ᵒ ḧ ιӇḅῶ ᴵ

ᶖᶊᶆוּ ḱ  

 

נ ‬ἄ‛ ֫ї ῎ι ‬ ѕ

‬ἄ‛Ἅ



ọ ↨ ‬  

 3-2 

 

3-1 ᶪᶉ  



ọ ↨ ‬  

 3-3 

3.1 ṥ ᶉ   

Ә 2004ẉ 7ῴ 13ῄε72↨ ζ ὀ⃰ṃẽӵֶ ‛ι

↨ ῶ 103 Ṧ ᶊι 69.19 ha Ṧ ᶊѮ ֫ṵ ọ

і▫ Ṣᴣ ╙◊ εḅ 3-2Ἅ ζιᶽ ֫ᶎ ᶊם’  

ᵼṦ ᶊѮ ѧ ѧі▫ᶊ ιᶺ⌐ Ṣ֫ ιћӈ Қ

ѳᶊ ι ọ і▫ ῶᶽ ṟ 210’ ιӇ ’ Ṱ

1996ẉ Ӂ ᴣ 2004ẉ 72↨ ᴩ ι ׁ │

‬Ṧנ ᶊ ι  ΆẪ ѧі▫ ᶊ‬⁄ι

Ӈ ọ Ѯ╙ 3K+950 ιῶ ᶾⱡ☿ṵι Ṯ 12 mҨі

│ Ềі▫ ‬ιі▫ᴇ ᾟ╙ Ḣἄנ‬Ӑ ( ⱢⱭ 3-1~3-18)ιҚ

│ֹ ᶊ ὀẽӵ ֶ ι Ҩ 2008ẉ 5ῴ SPOTẽӵ

҃  

יּ ᶊנ‬ ‛ ᾯ ῎ḅїχ 

ε1ζ Ṧ ᶊ ѧ ọ 3K+300Ҩіιᶺ⌐ Ṣ֫  

ε2ζ ᴁ ε ọ 3K+300Ҩїᴣ ọ ᴇᾟ╙ ζ

ᶽ ҰṦ ᶊ ᶖ ṰῶӾ ₔⱶₔּוι ⱡ ῶיώ ᶖ

ḧι Ṉᶖ ᶆ ╙᷂  

ε3ζ ᴁ ε ọ 3K+300ҨіζṦ ᶊҠ ј ḧ

ι ⱡӘ ῼ ῐẽӵ ḻιṦ ῶ῎ ừ

ιӇּי ‬נ ιҠῶᶽ Ṧ ᶆ ᶤ ᶖ ᴣᶖ ι

Ұ Ṧ ᶊῶὙ ᶽ  

ε4ζ Ṧ ᶊѮ ֫ṵᶊ ↨ ╙ ιԎ ớ ᴜ ι

ṕ ѳ ιᴣ ѳҊ ιὶ ≤ ᶖ

ѳ ῏ᴩ זӐּק ẻἄ ι῏⌐ ᶖᵒ ◌ ѳ

 

 

‬ᴣֶנ ‛ ᾯḅ 3-1~3-6 ῎χ 



ọ ↨ ‬  

 3-4 

3-1  ṥ ᶉ α1/6β 

 
Eẚ

(m) 

Nẚ

(m) 
ᶆᶊ  (m2) ᶖẙε°ζ 

εmζ 

ᴎ

 
ᶊ  ῎ 

ῗᵋ

 ת

Ṧ 93001 246348 2695461 Ӡּפᶊ 367 12 723 C Pi ії ᶖṦ ι ׁₔּו Ḅ  ᵋ 

Ṧ 93002 246755 2695343 Ӡּפᶊ 97 23 862 D Ws Ṱₔּו  ᵋ 

Ṧ 93003 246075 2695324 Ӡּפᶊ 178 29 725 D Ch Ṱₔּו  ᵋ 

Ṧ 93004 246533 2695294 Ӡּפᶊ 340 31 841 D Pi Ṱₔּו  ᵋ 

Ṧ 93005 246626 2695213 Ӡּפᶊ 1,163 7 885 D Ws Ṱₔּו  ᵋ 

Ṧ 93006 246069 2695068 Ӡּפᶊ 1,130 37 805 D Ch Ṱₔּו  ᵋ 

Ṧ וᶊ 207 36 1,140 D Ws Ṱₔּם’ 2694936 247964 93007  ᵋ 

Ṧ וᶊ 248 44 1,130 D Ws Ṱₔּם’ 2694897 247948 93008  ᵋ 

Ṧ וᶊ 1,122 40 1,183 D Ws Ṱₔּם’ 2694862 247782 93009  ᵋ 

Ṧ וᶊ 1,518 39 1,140 D Ws Ṱₔּם’ 2694820 247829 93010  ᵋ 

Ṧ וᶊ 1,858 46 1,120 D Ws Ṱₔּם’ 2694809 247897 93011  ᵋ 

Ṧ וᶊ 1,440 33 1,086 D Ws Ṱₔּם’ 2694799 247990 93012  ᵋ 

Ṧ וᶊ 170 31 1,067 D Ws Ṱₔּם’ 2694755 247884 93013  ᵋ 

Ṧ וᶊ 1,198 22 1,036 D Ws Ṱₔּם’ 2694696 247948 93014  ᵋ 

Ṧ 93015 246107 2694602 Ӡּפᶊ 707 32 710 D Ch ≤ṢӜ ἄιṦ ῶ ᶽ  ῗ 

Ṧ וᶊ 1,385 41 1,197 D Sc Ṱₔּם’ 2694573 248542 93016  ᵋ 

Ṧ וᶊ 1,241 47 1,010 D Ws Ṱₔּם’ 2694572 247756 93017  ᵋ 

Ṧ וᶊ 1,560 40 1,010 D Ws Ṱₔּם’ 2694553 247683 93018  ᵋ 



ọ ↨ ‬  

 3-5 

Ṧ 93019 246743 2694504 Ӡּפᶊ 645 17 722 D Ws Ṱₔּו  ᵋ 

 



ọ ↨ ‬  

 3-6 

3-2  ṥ ᶉ α2/6β 

 
Eẚ

(m) 

Nẚ

(m) 
ᶆᶊ  (m2) ᶖẙε°ζ 

εmζ 

ᴎ

 
ᶊ  ῎ 

ῗᵋ

 ת

Ṧ 93020 246793 2694500 Ӡּפᶊ 717 20 727 D Ws ≤ṢӜ ἄιṦ ῶ ᶽ  ῗ 

Ṧ 93021 246150 2694461 Ӡּפᶊ 465 52 735 D Pi 
≤ ᾽ ᶖṦ ιᶖ ᶤ ≤ ιₔ

јוּ ιᶆ Ὑ ◌ ѧ  
ῗ 

Ṧ 93022 245998 2694357 Ӡּפᶊ 475 24 778 D Ch Ṱₔּו  ᵋ 

Ṧ 93023 245768 2694250 Ӡּפᶊ 683 39 931 D Pi Ṱₔּו  ᵋ 

Ṧ 93024 247708 2694246 Ӡּפᶊ 13,432 51 962 C Ws 
ії ᶖṦ ι Ṱ ấιṦ ᶖ

Ṱῶₔּו ιӇі ᶖ Ҡј ḧι 
ῗ 

Ṧ 93025 245813 2694227 Ӡּפᶊ 226 39 903 D Pi Ṱₔּו  ᵋ 

Ṧ 93026 247676 2694150 Ӡּפᶊ 817 52 970 D Ws Ṱₔּו  ᵋ 

Ṧ 93027 245810 2694124 Ӡּפᶊ 1,012 38 946 D Pi Ṱₔּו  ᵋ 

Ṧ וᶊ 275 25 964 D Ws Ṱₔּם’ 2694079 247920 93028  ᵋ 

Ṧ וᶊ 431 26 962 D Sc Ṱₔּם’ 2694069 247957 93029  ᵋ 

Ṧ 93030 246039 2694047 Ӡּפᶊ 241 48 854 D Pi Ṱₔּו  ᵋ 

Ṧ 93031 245813 2694040 Ӡּפᶊ 1,734 40 965 D Pi Ṱₔּו  ᵋ 

Ṧ 93032 246007 2694016 Ӡּפᶊ 584 40 865 D Pi Ṱₔּו  ᵋ 

Ṧ  ᶊ 4,056 41 1,022 D Scם’ 2693996 248247 93033
≤ ᾽ ᶖṦ ιᶖ ᶤ ≤ ιᶖ

Ṱῶₔּוιִℓֶḧ ḧ  
ῗ 



ọ ↨ ‬  

 3-7 

Ṧ 93034 246302 2693930 Ӡּפᶊ 1,694 34 812 C Pi 
ії ᶖṦ ιᶖ Ṱ֧ ӇҠ ῶ

ᶤ ιї ᶖ≤ Ṱ ᶖ⌂ת  
ῗ 

Ṧ 93035 246550 2693927 Ӡּפᶊ 465 37 803 D Ws Ṱₔּו  ᵋ 

 



ọ ↨ ‬  

 3-8 

3-3  ṥ ᶉ α3/6β 

 
Eẚ

(m) 

Nẚ

(m) 
ᶆᶊ  (m2) ᶖẙε°ζ 

εmζ 

ᴎ

 
ᶊ  ῎ 

ῗᵋ

 ת

Ṧ וᶊ 4,928 39 1,255 D Sc Ṱₔּם’ 2693906 248763 93036  ᵋ 

Ṧ וᶊ 4,994 41 1,235 D Sc Ṱₔּם’ 2693888 248668 93037  ᵋ 

Ṧ 93038 245908 2693876 Ӡּפᶊ 202 33 960 D Pi Ṱₔּו  ᵋ 

Ṧ וᶊ 7,116 50 1,060 D Sc Ṱₔּם’ 2693870 248250 93039  ᵋ 

Ṧ 93040 247301 2693860 Ӡּפᶊ 23,188 20 1,065 D Ws Ṱₔּו  ᵋ 

Ṧ  ᶊ 22,703 39 1,150 D Scם’ 2693707 248344 93041
ᶖᶍῶᶽᶚṥ ᶤ ≤ ιᶖ ᴝῶ

ἔ ⱶṰ ιᶆ Ὑ ◌ ѧ 
ῗ 

Ṧ 93042 245543 2693656 Ӡּפᶊ 3,603 18 1,161 D Ch Ṱₔּו  ᵋ 

Ṧ ᶊ 1,277 48 1,085 D Sc ᶖם’ 2693479 248378 93043 Ṱῶ Ұₔּוιᶖ Ҡῶј ḧᶆ ᶤ  ῗ 

Ṧ ᶊ 4,222 28 1,107 D Sc Ṧ◌ᶖם’ 2693421 248865 93044 ₔּו ιשּ ֧≤  ῗ 

Ṧ וᶊ 647 52 1,308 D Sc Ṱₔּם’ 2693342 247855 93045  ᵋ 

Ṧ וᶊ 2,763 47 1,465 D Sc Ṱₔּם’ 2693307 247722 93046  ᵋ 

Ṧ וᶊ 2,476 52 1,365 D Sc Ṱₔּם’ 2693268 247953 93047  ᵋ 

Ṧ וᶊ 266 39 1,065 D Ws Ṱₔּם’ 2693245 247033 93048  ᵋ 

Ṧ  ᶊ 26,234 35 1,260 D Scם’ 2693240 248967 93049
ᶖ Ṱῶ Ұₔּוι ῎ ιӇᶖ

֦ Ҡῶᶽ ј ḧᶆ ᶤ  
ῗ 

Ṧ ᶊ 3,816 36 1,327 D Sc ≤ṢӜם’ 2693144 249420 93050 Ṧ ιᶖ Ṱῶ Ұₔּו ῗ 

Ṧ וᶊ 7,484 40 1,049 D Ws Ṱₔּם’ 2693139 246568 93051  ᵋ 



ọ ↨ ‬  

 3-9 

Ṧ וᶊ 7,721 57 1,406 D Sc Ṱₔּם’ 2693117 249218 93052  ᵋ 

Ṧ וᶊ 483 49 1,007 D Ws Ṱₔּם’ 2693111 246396 93053  ᵋ 



ọ ↨ ‬  

 3-10 

3-4  ṥ ᶉ α4/6β 

 
Eẚ

(m) 

Nẚ

(m) 
ᶆᶊ  (m2) ᶖẙε°ζ 

εmζ 

ᴎ

 
ᶊ  ῎ 

ῗᵋ

 ת

Ṧ  ᶊ 41,474 40 1,320 D Scם’ 2693075 248852 93054
ѳוּ Ṧ ᶊιṦ ѳӈ Ѯ ѧ

ᶈᶖ іΆιₔּו שּ  
ῗ 

Ṧ  ᶊ 1,505 49 1,150 D Scם’ 2693058 248697 93055
℅ ᵼ Ӝ Ἅ ἄ Ṧ ᶖ ₔּו

ιᶆשּ Ὑ ◌  
ῗ 

Ṧ וᶊ 702 44 1,421 D Sc Ṱₔּם’ 2693038 249308 93056  ᵋ 

Ṧ וᶊ 3,336 43 1,026 D Ws Ṱₔּם’ 2692965 246747 93057  ᵋ 

Ṧ וᶊ 509 43 1,163 D Pi Ṱₔּם’ 2692879 245805 93058  ᵋ 

Ṧ וᶊ 200 35 1,189 D Pi Ṱₔּם’ 2692871 245755 93059  ᵋ 

Ṧ וᶊ 4,443 34 1,145 D Ws Ṱₔּם’ 2692870 247075 93060  ᵋ 

Ṧ וᶊ 406 37 1,450 D Sc Ṱₔּם’ 2692870 249609 93061  ᵋ 

Ṧ וᶊ 701 42 1,035 D Pi Ṱₔּם’ 2692867 246094 93062  ᵋ 

Ṧ ᶊ 6,750 47 1,270 D Sc ᶖם’ 2692849 248729 93063 Ṱῶₔּו ιᶖ ᶆ Ὑ ◌  ῗ 

Ṧ וᶊ 453 46 1,092 D Pi Ṱₔּם’ 2692845 245908 93064  ᵋ 

Ṧ  ᶊ 6,055 43 1,494 D Scם’ 2692838 249867 93065
ᶖ ιᶖ ῶᶆ ᶤ ιᶖ ᶽ

ᶤ ≤ ιₔּוј ιᶆ Ὑ ◌ ѧ 
ῗ 

Ṧ וᶊ 1,399 16 1,062 D Pi Ṱₔּם’ 2692835 245971 93066  ᵋ 

Ṧ  ᶊ 11,068 44 1,540 D Scם’ 2692786 249693 93067
ᶖ Ṱῶₔּו ι ῎ ιӇᶖ

ιᶆ Ὑ ◌  
ῗ 
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Ṧ וᶊ 2,151 39 1,495 D Sc Ṱₔּם’ 2692733 249923 93068  ᵋ 

Ṧ וᶊ 6,715 39 1,560 D Sc Ṱₔּם’ 2692695 249784 93069  ᵋ 

Ṧ וᶊ 547 50 1,586 D Sc Ṱₔּם’ 2692633 250011 93070  ᵋ 

 

3-5  ṥ ᶉ α5/6β 

 
Eẚ

(m) 

Nẚ

(m) 
ᶆᶊ  (m2) ᶖẙε°ζ 

εmζ 

ᴎ

 
ᶊ  ῎ 

ῗᵋ

 ת

Ṧ וᶊ 1,625 33 1,316 D Sc Ṱₔּם’ 2692626 248656 93071  ᵋ 

Ṧ וᶊ 3,993 40 1,086 D Ws Ṱₔּם’ 2692619 246333 93072  ᵋ 

Ṧ וᶊ 3,657 46 1,629 D Sc Ṱₔּם’ 2692610 249753 93073  ᵋ 

Ṧ  ᶊ 5,273 44 1,305 D Scם’ 2692550 248799 93074
ᶖ ᶽ ᶆ ᶤ ≤ ιᶖ ιὙ

ῶᶆ ὲ  
ῗ 

Ṧ וᶊ 3,761 40 1,388 D Sc Ṱₔּם’ 2692532 249062 93075  ᵋ 

Ṧ וᶊ 1,662 40 1,057 D Ws Ṱₔּם’ 2692464 246348 93076  ᵋ 

Ṧ ᶊ 1,355 39 1,371 D Sc ᶖם’ 2692446 248822 93077 Ṱₔּו ιᶖ ᶆ ᶤ ≤  ῗ 

Ṧ  ᶊ 17,136 34 1,780 D Scם’ 2692435 249840 93078
ᶖ Ṱῶₔּו ι ῎ ιӇᶖ

Ҡј ḧ 
ῗ 

Ṧ וᶊ 10,588 39 1,802 D Sc Ṱₔּם’ 2692435 249674 93079  ᵋ 

Ṧ וᶊ 308 46 1,115 D Ws Ṱₔּם’ 2692419 246624 93080  ᵋ 

Ṧ ᶊ 1,283 43 1,307 D Sc ᶖẙם’ 2692401 248893 93081 ι  ᵋ 
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Ṧ וᶊ 544 45 1,503 D Sc Ṱₔּם’ 2692372 248550 93082  ᵋ 

Ṧ וᶊ 9,040 43 1,760 D Sc Ṱₔּם’ 2692355 249899 93083  ᵋ 

Ṧ  ᶊ 12,990 31 1,984 D Scם’ 2692330 250541 93084
Ṧ ᶊὙ ᶽιᶽ Ṧ ᶆ ᶤ ᶖ

ι ֧≤  
ῗ 

Ṧ וᶊ 115 59 1,152 D Ws Ṱₔּם’ 2692292 246270 93085  ᵋ 

Ṧ  ᶊ 13,701 42 1,525 D Scם’ 2692292 248735 93086
ᶖ Ṱῶₔּו ι ῎ ιӇᶖ

Ҡј ḧ 
ῗ 

Ṧ וᶊ 160 53 1,142 D Ws Ṱₔּם’ 2692280 246378 93087  ᵋ 
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3-6  ṥ ᶉ α6/6β 

 
Eẚ

(m) 

Nẚ

(m) 
ᶆᶊ  (m2) ᶖẙε°ζ 

εmζ 

ᴎ

 
ᶊ  ῎ 

ῗᵋ

 ת

Ṧ  ᶊ 26,439 43 1,940 D Scם’ 2692276 250244 93088
ᶖ Ṱῶₔּו ι ῎ ιӇᶖ

Ҡј ḧ 
ῗ 

Ṧ ᶊ 13,256 37 1,500 D Sc ᶖẙם’ 2692249 248893 93089 ι ιִℓֶḧ ḧ  ᵋ 

Ṧ וᶊ 4,285 36 1,590 D Sc Ṱₔּם’ 2692196 249348 93090  ᵋ 

Ṧ  ᶊ 19,009 44 2,100 D Piם’ 2692188 250808 93091
ᶖ Ṱῶₔּו ι ῎ ιӇᶖ

Ҡј ḧ 
ῗ 

Ṧ ᶊ 2,694 51 1,965 D Sc ᶖם’ 2692117 250178 93092 Ṱῶₔּו ιӇᶖ Ҡј ḧ ῗ 

Ṧ וᶊ 1,834 46 1,950 D Sc Ṱₔּם’ 2692101 250075 93093  ᵋ 

Ṧ  ᶊ 41,027 47 1,695 D Scם’ 2692048 249026 93094
ᶖ Ṱῶₔּו ι ῎ ιҠῶ

ᶽ Ṧ ᶆ ᶤ ᶖ  
ῗ 

Ṧ  ᶊ 157,406 42 2,240 D Epם’ 2692047 250500 93095
ᶖ ιᶖ ῶᶆ ᶤ ιₔּוј ι

ᶆ Ὑ ◌ ѧ 
ῗ 

Ṧ וᶊ 2,277 43 1,585 D Sc Ṱₔּם’ 2692038 248885 93096  ᵋ 

Ṧ ᶊ 3,882 45 1,965 D Sc Ӝם’ 2691973 249790 93097 ἄѳṦ ιᶖ ῶᶆ ᶤ  ῗ 

Ṧ וᶊ 6,868 48 2,095 D Sc Ṱₔּם’ 2691963 250133 93098  ᵋ 

Ṧ  ᶊ 19,562 43 2,065 D Scם’ 2691855 249842 93099
ᵇ◊Ӝ ἄṦ ιᶖ ιᶖ ῶᶆ

ᶤ ιₔּוј ιᶆ Ὑ ◌ ѧ 
ῗ 

Ṧ ᶊ 2,910 46 1,700 D Sc ᶖם’ 2691813 249144 93100 Ṱῶₔּו ιӇᶖ ῶᶆ ᶤ Ҡј ῗ 
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ḧ 

Ṧ וᶊ 103 43 1,875 D Sc Ṱₔּם’ 2691743 249666 93101  ᵋ 

Ṧ ᶊ 16,492 43 2,005 D Sc ᶖם’ 2691672 249708 93102 Ṱῶₔּו ιӇᶖ Ҡј ḧ ῗ 

Ṧ  ᶊ 30,245 44 1,908 D Scם’ 2691609 249283 93103
ᵇ◊Ӝ ἄṦ ιᶖ ιᶖ ῶᶆ

ᶤ ιₔּוј ιᶆ Ὑ ◌ ѧ 
ῗ 



 

 3-15 

 

3-2 ṥ ᶉӇ  

Ọ ѕ╙Ṫᾀ∫ 

Ọ ᴆᾀ∫ 

Ọ  
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ⱢⱭ3-1 93015Ṧ ᶊιᶖ Ṧ ιᵕ ₔ

Ҩוּ ’ Ѯιᶖ Ҡј ḧι ὶӠ

ԅ  

ⱢⱭ 3-2 93020Ṧ ᶊᶖ Ṧ ιᶖ ụ

ӈ Ẑіι῏ᵼї₭ ╙ ֻ

Ṧ  

  

ⱢⱭ 3-3 93033Ṧ ᶊι 200m

100m ≤ ᾽ ᶖṦ ιᶖ ᶤ

≤ ιᶖ Ṱῶₔּוιִℓֶḧ

ḧ  

ⱢⱭ 3-4 93041Ṧ ᶊιᶖᶍῶᶽᶚṥ

ᶤ ≤ ιᶖ ᴝῶ ἔ

ⱶṰ ιᶆ Ὑ ◌ ѧ  

  

ⱢⱭ 3-5 93044Ṧ ᶊιӈ Ѯ ᾟ╙

╙ᴭ ι Ṧ◌ᶖ ₔּו ιשּ

ⱢⱭ 3-6 93049Ṧ ᶊιᶖ Ṱῶ Ұₔ

ιוּ ῎ ιӇᶖ ֦ Ҡῶ

2007.08.17 2007.10.03 

2008.01.19 2008.01.19 

2008.01.19 2008.01.19 
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֧≤  ᶽ ј ḧᶆ ᶤ  

3-3 ṥ ᶉ ᶉגּ ן○α1/3β 

 

ⱢⱭ 3-7 93054Ṧ ᶊι Ṧ ᶊ

ѳוּ Ṧ ᶊιṦ ѳӈ Ѯ ѧ

ᶈᶖ іΆιₔּו שּ  

 

ⱢⱭ 3-8 93054Ṧ ᶊι Ṧ ᶊ Ṧ

ᶊᾺṦιᾺṦ ᶟι 60 m

100 m  

  

ⱢⱭ3-9 93054Ṧ ᶊι Ṧ ᶊᶖẙ

ιᶖ ₔּו Ḅιᶖ ᶆ Ὑ ◌  

ⱢⱭ3-10 93055Ṧ ᶊ ᶖ ₔּו ιשּ

ᶆ Ὑ ◌  

  

ⱢⱭ 3-11 93074Ṧ ᶊιᶖ ᶽ ᶆ

ᶤ ≤ ιᶖ ιὙ ῶᶆ

ⱢⱭ 3-12 93084Ṧ ᶊι  Ṧ

ᶊὙ ᶽιᶽ Ṧ ᶆ ᶤ ᶖ ι

2008.01.19 2008.01.19 

2008.01.19 2008.01.19 

2008.01.19 2008.01.19 
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ὲ  ֧≤  

3-4 ṥ ᶉ ᶉגּ ן○α2/3β 

  

ⱢⱭ 3-13 93089Ṧ ᶊι Ṧ ᶊᶖẙ

ι ιִℓֶḧ ḧ  

ⱢⱭ 3-14 93081Ṧ ᶊι Ṧ ᶊᶖ

ẙ ι ιִℓֶḧ ḧ  

 

ⱢⱭ 3-15 93100Ṧ ᶊιᶖᶍᶽ

ᶤ ≤ ιₔּוј ιᶆ Ὑ ◌

ѧ  

 

ⱢⱭ 3-16 93094Ṧ ᶊι  ᶽᶚṦ

ᶊι Ṧ ẙ 300 mι ᶽ

ᶆ ї  

2008.01.19 2008.01.19 

2008.01.19 2008.01.19 
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ⱢⱭ 3-17 93086Ṧ ᶊιᶖ Ṱῶₔ

וּ ι ῎ ιӇᶖ

Ҡј ḧ  

 

ⱢⱭ 3-18 93103Ṧ ᶊιᶖ  

3-5 ṥ ᶉ ᶉגּ ן○α3/3β 

 

2008.01.19 2008.01.19 




























































































































































































































































































































































































































































