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Ὼדẃ вד ᴯ ֮ᶮ ᴩ Є

Ӣ БצῴḔכὨȲ ᴖЄ ᾼ Ӣ֪כ ạ

Ɫ Ȳ‎∕ד ᴯ ϚḔׁשṅȳ ▲иέѿ ד ȴⱢ֪

Є ☻ṶԈц֮ Ҡ ПϚהװ ḳἤЄ ȲӐ שׁ ɦ צ

ὭЄ ḳц ᴩ ɧȲ ὭЄצ Мȳ

ᴩ♄ ἤ ᴷȲᴕ ᾙ Ԓ ᶧȲ ԝ ỗד109~106

Џ ᾼ∂ Ѡהȴ 

Ӑ Є ṓᾼ ᴩⱢȲṼ ạ и

Ɫ ֣ ȳ ѿцẒ῏ ֥₤ȴ ֣ ᴕ ♄ ἤȳị

♄ ἤȳỵ ᴯ ị֣ị⇔ … 3 ╓ ֪Іȴ ᴕ

♄ ἤȳ ♄ ἤȳ֮ῶ 3 ╓ ֪ІȴӦ 33 ᵿᾼנ Ὼ

ד Ὲ ѱц LiDAR DEM ᵒ ὨȲṼ ֮ о ⇔ ᴷẔ♄

ἤȲṳᴕ ֢ ạ ֪Іᾼד ἤȲиᵑ С 1~3Л֝ᾼᶧиԛ

Ғ Ȳ ♄ ἤ иⱢ (8ȳ9и)ȳМ(5ȳ6ȳ7и)ȳᵅ(3ȳ4и)ȴ ᵒứ

Ɫ ֥₤Ȳ⁄ѩ Ẓ ị ạᾼ♄ ἤ∟Ȳ ᾼ Ɫѻ

ạȲӐ ѿϱ иѠᾎ Ɫ♄ ἤ ὔ ᴷᾎȴ 

Ӑ 5 Є ᾼ ὔ ц֮Џ Ὠ ♄

ἤȲ Ὠ ӱ GPS ᴯὔắᶝ ֮ᶮȳ ᴖҷҟ҅ῶἤȲ

цѬᴯ ᶙ ȲИ ч╣ ֯ ᴯ ֮ϯѬᴯἨѬ

оП …ȴӐ ѿг -D015Є ⱢẂȲ ᴩ֮

ȳ ▲ц ȳ∂Ӵ֮ ₤ȳ ị ứиέȳ ứ ȳ ứ

ᶹ ṳׁש ḳ ȲѿᵂⱢӑẃὭ ᶝἨ֢Ὥ ứЄ

ᾼ ▲ȳ ȳ ḳ ᴩ П ᴕȴ 

г -D015 ị ּפ 2,000 mȳị פּ 1,000 mȲ ị ứи

έ Ὠ ӱ֮֯ ​ ϯȲ 133 ϱ ị Ҡ Ӣ

Є Ȳ  ⇔Ҡ 460 mȲ ⇔Ҡ 180 mȴ ḳ Ɫ כ

133 М ȳ ϯ ịᾼᾈ ֮ц ҿỴ ⁴ 50 mᾼ
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ȲᵀЛᴟὑ  ᾈ ᶮכ ȴ ḳ Ҕ╗ ạ ϯйȳ ȳ֣

– Ȳṳ’ ị ᵍắẞᾈ ẚ– ȴӦ ҭ ị ṶԈ ​

…ȲῴḔ∂ ѿ ​ 1,200 mm Ɫ ȴỵ вᾼ ⁄

֯Ϡ ᴯ цᴩⱢȲ   ∟ԛѿ ц иέȲạ ѿ

Ɫ ᾼѬ ȳ ᴯ ȴ 

ὭЄצ ȲֵӇ Ṽ♄ ἤ ᵅ ᴩ Ȳᵻ Ɫ

иד ԝ П ᴕȴӐ ѿ 33 Ẃ♄ ἤ ᴷ ὨⱢ Ȳ ҏЄ

♄ ἤ ᴷѠᾎȴ♄ ἤ ὔ ᴷᾎҠѿῴḔᵒ

╥ᵡẓצϚהװЄ ♄ ᾼ Ȳṳ ᴷ♄ ἤ ȴ

ạѿᶝ ⱢѻȲ∂ ҠὑЄ​ȳ֮ ∟ ị оṳ ᵂӔ

ȳDSM › ѩ Ȳᵒ ֮ ᾼ оṳ Ẕ♄ ἤȴ ♄

ἤ ὔ ᴷ ὨⱢЄ ♄ ἤ ѹצ ᾼҠ Ȳ⁄ Ϛ

Ḕ ֮ ▲ Ȳ ֯ ᾼ♄ ἤ оȲ ᴩ ứиέȳ

Ȳ Ɫ∟ ứ цᾙ ПṼ ȴ 
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ABSTRACT 

Many potential large-scale landslide areas (PLSLAs) have been identified 

through the interpretation of LiDAR-DEM and aerial images after the large-scale 

landslide at the Shiaolin village during the 2009 typhoon Morakot.  However, 

the possible causes and failure modes of most PLSLAs remain indeterminate.  

This project proposes a disaster-reduction and monitoring plan for the PLSLAs in 

national forests.  In addition, this project classifies the risk levels of 33 PLSLAs 

according to their landslide activities and risk exposures, also provides the 

suggestions for further investigation and risk management. 

This project made use of multi-staged DEMs produced from aerial images 

and LiDER-DEM to assess the landslide activity of 33 PLSLAs with medium-to-

high susceptibility.  Landslide activity is classified according to the progress of 

geomorphological features identified from the aerial images with a span over 30 

years.  The possible failure modes of these PLSLAs include plane-slide failure 

in dip slopes, non-planar slide failure in colluvium deposits and failure with dual 

modes.  For the failure mode of plane slide, three factors including the change 

in scarp, slope toe, and weak-plane orientation, are considered for landslide 

activity assessment.  For the non-planar slide failure mode in colluvium, three 

factors including the change in scarps, gully erosion and surface vegetation, are 

considered for landslide activity assessment.  For dual-failure modes, both 

failure modes are assessed independently; then, the failure mode with a higher 

activity class is regarded as the dominant failure mode.  Each factor is assigned 

a score of 1, 2 or 3; the score for each factor then are summed up to obtain the 

total score.  For a total score 3-4, the classification of relative activity is ñlowò.  

For a total score 5-7, the classification is ñmediumò.  For a total score 8-9, the 

classification is ñhighò.  This method is used for preliminary landslide-activity 

classification. 
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This project also reviewed the data from some simple GPS stations and 

geotechnical monitoring devices in five PLSLAs.  The Liouguei-D015 site was 

chosen to demonstrate the detail investigation and monitoring work in a PLSLA.  

This site shows a high landsite activity with the signs of deeply seated 

gravitational slope deformation (DSGSD).   

The following conclusions can be drawn from this project. 

1. The assessment of landslide activity is potentially useful for providing the 

reference for the long-term risk management of the PLSLAs in national 

forests. 

2. The landslide activity of a PLSLA can be assessed by means of the change 

in geomorphological features and slope deformation (either by surface-

deformation monitoring or inclinometer).  However, the effectiveness 

and applicability of the assessment depends on the mode of failure, the 

slope-deformation behavior and the reliability of the monitoring data. 

3. The run-out influenced area of PLSLAs is highly dependent of the mode 

of slope failure.  The influenced area can be assessed either by empirical 

methods or by numerical simulations with the stability analysis assuming 

certain extreme scenarios. 

4. The readings from inclinometer or piezometer are not usually directly 

applicable for the risk management in a PLSLA.  The rainfall data 

(rainfall accumulation or rainfall intensity), on the other hand, may be 

more applicable for the purpose.   
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1 ȳ›ṕ 

1-1 ӭᾼ 

Ὼדẃ вד ᴯ ֮ᶮ ᴩ Є

Ӣ БצῴḔכὨȷ ᴖЄ ᾼ Ӣ֪כ ạ

Ɫ Ȳ‎∕ד ᴯ ϚḔׁשṅȳ ▲иέѿ ד ȴ ὑԓ

ϯἬ Єֽכ ֥₤ḳ ẃ ᶮϯȲ

в ὑЄ ᾼ♄ ἤȳ֚ ἤцḳ Ṯ ḳЏᵂ ᾼѿ

ц ậ ứӭ ȳиЏ ᷾Ϥ ȲỮӑצὙ ᵂⱢȲ ◕֢ ᴯ

ѻ Ṽ МҶḳ Ṯ Пɦị֮ Ṯḳ иЏῶɧ ᴩ֢ Џ

ᵂᾼ иЏȲҔ╗ ḳ ᾼ Ṯȳḳ ╟ȳḳ∟ ∂ Џ

ᵂȴ 

Ɫ֪ Є ☻ṶԈ ПЄ ḳ Ἠ ֥₤ḳ Ȳᴩ╜ ὑ

ד105 1ѣ ứɦ ϯЄ Ṯ ḳ ɧȲ ד ᴯ

Ԓ Є ḳ Џ ȲW о ֪ ϩȲ

ױ ȴⱪױȲⱢצ ∟ ד ḳЏ ц ᵂ Ȳ צ

ϚḔ ứ ᴩ ПӇ ȷɪ Ӑ שׁ ɦ ὭЄצ

ḳц ᴩ ɧȲW Ɫѡ∟Ὥ ᶝ Ἤ Є ד

ЏᵂПṼ ᴕȴ 

ПҵȲᴟױ ד2016 ὭЄצ П ȳ и ὨȲ

צ 24 ɦ֚ ⇔ɧ и Ȳ Ẕ П♄ ἤֽᴶȹЬ ϚḔ

ᴩ циέȴ╝Ɫᵒ Ẕ♄ ἤȲӐ ═ Ὥ ᶝӭ›Б∂ ᶙ

Пכ ὔ ═ ȷṳ ứ 1 ɦ֚ ⇔ɧ П (г -

D015)Ȳ ᴩ֮ ȳ ▲ц Ȳṳ ӦẔכὨȲ ứ

ȳ ứ ᶹ ṳׁש Ẕ ḳЏᾎȲ∂Ӵצ ὭЄצ

Ṯḳ ц ḳЏ Пᵂ ☼ ȲѿᵂⱢὭ ᶝἨ֢Ὥ ӑẃ

Ṯḳ П ᴕȴ 
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1-2 ỗ Џᵂ ӭц  

(Ϛ)ׁש ὭЄצ ḳц ᴩ  

Ṽ ╜ᴩד105 ứПɦ ϯЄ Ṯ ḳ ɧȲ

цӭ›Ὥ ᶝ Ѭ Є ᵒ П╠כצὨȲ

◕ ᴩПЄ ᵒ Ȳṳ ד Є

Ṯ ḳ ᴩ Ȳ(ד109~ד106) ứὭ ᶝ Ὥ֮Єצ

ḳц ᴩ Ȳ ẁѡ∟Ὥ ᶝ Ἤ Ὥ

Є ד ЏᵂПṼ ᴕȷṳὑ 1 װ М ᵫ

›Ԓᴩ ҏ ᴩ Ɏῴ ɏȲ ᴩ Пׁש Ȳ ֥Ὥ ᶝ

Лứ ң Џᵂ Ȳׁש ᴩ П в Ȳ ὑ֢װ Мȳ

Ӓ ᵫС ה Ӕȴ ᴩ в ᴟю Ҕ╗ȸ 

1ȳ ᴩ цṼ ȴ 

2ȳ Ὥצ ֮Є Ὑȴ 

3ȳЄ ⇔ȳ ḳἤȳ иέц

ᴷȴ 

4ȳׁש ὭЄצ ֯Л֚֝ ⇔ϯП ȳ ḳᵂⱢȴ 

5ȳׁש ὭЄצ ḳ ᵂⱢȴ 

6ȳ צ╠ שׁ ד ḳ ȳ ḳЏ ȳ Ѡהц

ᴷ ȲṳṼ в Ḗ ԝиדи (ד109~ד106) ᴩ∂

ȴ 

(ϡ) Ὥצ ὔ П ц♄ ἤ ᴷ 

1ȳ Ὥצ ὔ П  

(1)ӭ›ӐᶝБ∂ П 2 ὔ ȲиᵑⱢ Ӏ-г -D015ȳ

Ӏ- -D346֢ 1 ȴ 

(2) › 2 ὔ ᴩ ṳ═ ȴ 

(3)Ӑ ὑ ᵛ∟פּ Ở ᴩȲṳ ֥֢ ᵫ ҏד

 Ὠȴכ
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2ȳЄ ♄ ἤ ᴷ: ╠צ Ӏ-г -D015ȳ

Ӏ- -D346 цӐᶝ Ὥ ц⅜ὧὭ

═ П - ṭЍ -D187 ц Ӏ-ӧ҇ -D044

Ӏ-ӧ҇ -D047 5 ὨȲכ ᴩЄ

♄ ἤ ᴷȴṳὑ װ2 М ᵫ ҏד ♄ ἤ ᴷῴḔи

έ Ὠȴ 

3ȳЄ : › Є ц

♄ ἤ ᴷ ὨȲ Ḇ Є ȴ 

(Ϯ) Ӏ-г -D015 ᾓ ▲ 

1ȳ֮ῶ֮ ▲: Ӑ ᴩ֮ῶ֮ ▲Ҕ╗֮ᶮȳѬѝȳ

ȳỵ ד ֮ ἤ ▲ȴ 

2ȳ֮ ᾬ  

(1)֮ ᾬ П ᵉ ֥ ▲ Ȳѿ֮  Ἠ

ẔһҠ ὨПכ֝ד ᴩȲ ᵉ  ⇔ Єὑ 1,500еѐȲ

ѹ ᴟю 30ɎᵶɏеѐȲ ⇔ 60% ȴ 

(2)֮ ᾬ ᵉ ṿӣ Ȳ ὑ ῴ ɎЏᵂ

ᴩ ɏ ҏ Ὑȴ 

(3) Ὠȸᴟюכ Ҕᵶ֮ ᾬ ἤ Ɏ֮  Ἠᾌ ɏ

ц ᴷ֮ Ἠỵἤ ȴ 

3ȳ֮  

(1)Ṽ ֮ῶ֮ ▲ ὨȲӁ ᶙכӐ ӭᾼἬ э

ᴯ( э ӭ ⁄ 6э)Ȳ э Ҡẁ∟ ׄ ṿӣȴ 

(2) э ӭ ᶮ С э Ȳ   320еѐ

(ѿ ѐ ⇔Ɫѻ)ѹҠẁ∟ ׄ ṿӣȷ Ѡה

э Ϛ√ ӣ HQѐЉѿϱȲẔМḕϚ ᴟюצ 1э Ϥ

ỵ 3еѐѿϱἨ ꜜᵒⱢỵЁשׁ ȴ 

(3)Ṽ Ὠ ᴩϩ Ȳ ю ᵶ֢ ЁȳỵḊ ד ϩ

ֽȸΘѩ ȳC ϩȳέ ṔɎѿϱꞋ ֥ CNS

ɏȲṳ ᵂ֮ ᵫȴ 
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(4)Ɫ Ӑ вП֮ϯ֮ ᾭᾓцҠ ᴯ Ȳѿ ẁ ị

ứиέц∟ Џ П ᴕȲ֮ ᵫᴟю Ҕᵶ: A.

֮ ;B. эᴯ ;C. э▀ᾭ ;D.֮ ;E.֢ эỵ

ї ᴥ ѱ;F.֮ ѩ Ὑ;G.Џ ֮ ᴷȴ 

(5)֮ ▲ Ṽ֮ ᾎ Ϯ 17 (֮ ц ạ

⇔)П ứ Ȳѹ֮ ▲Пỵї ᴟю’ ᴟӐ

ן ḇ∟ȲṼӐᶝ ḖѠ׀’הȴ 

(ҳ) Ӏ-г -D015 циέ 

1ȳ ᴯ : ᴕ ὨȲиᵑὑ֢ э ֮

Ɏ Ἠ֝ ɏȲὑ ᴩ ᴩ 

ȲẔМᴟю 2 ᴞ Ѭᴯה ц 4 ֮ ╟ȴ

ḕ эὑ ᴩ ᴟю ѿϱɎᵶῴỞװ10 ɏȲӐ

ֽ Ӣ ⇔ 5 ѿϱ֮ ἨМҶ ᶝ ᵉ ϱ Ȳ⁄

Ғ ȴ ׄ Ȳ еԚЏ ỗ ╟Џ

ᴩȴ 

2ȳ ạ ֪ : ᵓӣӐ ֮ ▲ȳ֮ ᾬ ц֮

Ȳṳ ֥ ὨȲиέц D015 ịᾼ

ạ ᶮכ ֪ȴ 

3ȳ ֥ ị ứиέ: ϤП ạ ֪ Ὠ ᴩ

ị ứиέȲṳ ѿиέ ᴷ ịᾼ ׄԓἤȴ 

4ȳ ḳ ᴷȴ 

5ȳ∟   ∂ Ɏᵶᴞ ᵛ Ṇ ПӇ ἤ ᴷ

∂ ɏȴ 

(Х) Ӏ-г -D015 ᴷ ḳ שׁ  

1ȳ ứ: Ṽ ▲ȳиέц Ὠȳ ḳ

֪ц’ԓ Ȳṳ ᴕ вҵד ṅשׁ ứӐЄ

ȴ 

2ȳ ∂ : ᴕ вҵד ṅȲשׁ ӣ ȳ Ἠ

∂ῴḔה ӐЄ П Ɏֽ ​
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П …ȳἨ ȳ ⇔ ἨẔ֪҃

Іɏȴ 

3ȳ ḳ שׁ : Ṽ Ӑ ד ȳᵒ иέכὨȲ ҏ

ḳ ȳЏ ц ᴷ Ȳṳ ᴩ иέȷ ḳ

Џ ᴟю Ҕᵶӂ Ɏ ᴟ ѱ Ӑ Ἠ ╦

ɏṳ ᴷЏ ӭȳ ц Ȳ в שׁ иדи

ᾙ ∂ ȴױҵȲ ױ Ẃᶦ ∂ӴЄ

ц ḳЏ Пᵂ ☼ ȴ 

(г)Є ♄ ἤ ᴷѠᾎ∂Ӵ 

Ṽ Є ὔ ц Ẃиέ ὨȲ ᴷЛ֝

ϯה ♄ ἤ ᴕᵓӣ Ȳṳ ӣ ╦

ᵒ Є Ὠѩ Ȳׁשέ 3 Ѡ֯ה ϱȳ ϱ

ц ᴕ ⇔ Ȳ ∂ ∟ Є ѐ⇔и ȳ ♄

ἤ ᴷ Ѡ ȴ 

1-3 Џᵂ ᴩ☼  

Ӑ в ӭ Ȳ ứЏᵂ ᴩ☼ ֽ  1-1 ἬӱȲ

П ᴩиⱢϮЄѻ : 

1ȳׁש ὭЄצ ḳц ᴩ ȷ 

2ȳѿ Ӏ-г -D015 Ɫѻᾼ ᾓ ▲ȳ иέȳ♄ ἤ ȳK

ᴷ ḳ שׁ ȷ 

3ȳ∂ӴЄ ♄ ἤ ᴷѠᾎȴ 
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 1-1  Џᵂ ᴩ☼  

 

̘

̘
̘

̘

3.

1.

    D015̘D346

2.

  D015̘D346̘
D187̘D044̘D047

D015

3.
  320
  ( 6 )
  ̘

1.

2.
  1,500
  30

D015

3.

1.
  2
  4

5.

4.

2.

D015

3.1.
4.

2.

3
Ǎ

  1.
  2.
  3.

D015

106 ~ 109
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2 ȳׁש ὭЄצ ḳц  

ᴩ  

ӐЏᵂṼ ╜ᴩד105 ứПɦ ϯЄ Ṯ ḳ ɧȳ

Ὥ ᶝ Ѭ Є ᵒ П╠כצὨȲ ◕ ᴩПЄ

ᵒ ȳד Є Ṯ ḳ ᴩ (106 109~ד

ȳцӐ(ד ᾼׁשṅכὨцד Ȳ ứὭ ᶝ Ὥ֮Єצ

ḳц ᴩ Ȳ ẁѡ∟Ὥ ᶝ Ἤ Ὥ Є

ד ЏᵂПṼ ᴕȴѿϯ֢ Ὑѻ П֢ שׁ Џᵂ

в Ȳᶙ Пɦ ὭЄצ ḳц ᴩ (ῴ )ɧ

  ϡ(ҫҌ)ȴ 

2-1  

Ὼדԓ ֯ ϯȲ в Єצ цЁ+ḳ

ӢȲ ҵӼ Єצ ṶԈі ȴ ԓ ϯἬ Єֽכ

֥₤ḳ ẃ ᶮϯȲѷꜜ֢ ὑ ҟϫֵד Ở

ᴩЄ ц ד ṅЏᵂȲֽῺשׁ ד ȳּרȳѡ Ԓ

Ӧ ╟ᵂế ᾼ ֥ ӣȲ═ ᴩ ᶹ ạ ȳЁ֮

ᵓӣ ạȳ’Ṏᾙ Џ ╟ᵂⱢц Ṏ Ȳ Л ṅשׁ ═

оד Џᵂȴ вᾼ ᾓѠ Ȳ ὑЄ ᾼ♄ ἤȳ

֚ ἤцḳ Ṯ ḳЏᵂ ᾼѿц ậ ứӭ ȳиЏ

᷾Ϥ ȲỮӑצὙ ᵂⱢȲ ◕֢ ᴯѻ ╥ѿ МҶḳװ13 Ṯ

Пɦị֮ Ṯḳ иЏῶɧ ᴩ֢ Џᵂᾼ иЏȲҔ╗

ḳ ᾼ Ṯȳḳ ᾼ ╟ȳḳ∟ ∂ Џᵂȴ 

ᴖ֯ ═ ϯȲד ὑѷꜜ֢ Є ḳ

Ἤ ṅЏשׁ ȲW вӭ› ױ Ữ Ȳ ӑẃ

ϯЄ Ё+ḳ П ⇔Л ứἤцḳ Ȳ ᾙצ ⇔цṮ

ḳ ạ ὑ֪ Є ḳ ц ᵅḳ П ϩצ ȴ2009ד Ἦᵌ

Ἤі ֽЊὭḋ֮ ПЄ Ё+ḳ ȲЛ ϢỄכ ҷȲ Ѭ

ắЁ+ḳ ѿ Ȳ ῂ ҷḆ 2,000 аȲד
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ὑ GDP 1.6%Ȳӑẃֽ ắ ᴿḳ ȲҒѿ֝ ֵ Є ȲẔц

ӢЁ+ḳ ӢỄכ ҷ ∂ ὑ╜Ἀ ╜цῂ

ꜙ ȴ( ᴞɦ105דᴩ╜ ứ ϯЄ Ṯ ḳ - Ϛ

(106ᴟ  (ɧ(ד109

Ɫ֪ Є ☻ṶԈ ПЄ ḳ Ἠ ֥₤ḳ Ȳᴩ╜ ὑ

ד105 1ѣ ứɦ ϯЄ Ṯ ḳ ɇ Ϛ (106ᴟ ד109

⇔)ɧȲ ד ᴯ Ԓ Є ḳ ЏᵂȲ о

֪ ϩȲ ױ ȴ 

ɦ ϯЄ Ṯ ḳ ɧ Ϛ ᴩ Ɫ ⇔ד106 109

Ȳ⇔ד и Ɫפּ 34 аɎѬЁ’═ᶝ 30 аȳὭ ᶝ 4

аɏȲὭ ᶝ…Ầ֝Ѭ’ᶝ ᴩѬЁ’═ (  2-1)П 1 оЄ

֚ ϩ 2 ∂ӴЄ Ё+ḳ Ṯḳ Ṇȴⱪ

צȲⱢױ ∟ ד ḳЏ ц ᵂ Ȳ שׁ Ӑɦ ὭЄצ

ḳц ᴩ ɧȲW Ɫѡ∟ Є ד

ЏᵂПṼ ᴕȴ 

 

 
ẃ ╜ᴩד105 : ứɦ ϯЄ Ṯ ḳ ɧɇ Ϛ (106ᴟ109ד⇔) 

 2-1  ѬЁ’═ ▐  

ϯ
Є

Ṯ

ḳ

Ϛȸ оЄ
֚ ϩ

Ϯȸ Є Ё
+ḳ ᾙ כ

Хȸ Є Ё+
ḳ ѬЁ’═

1.1Є
цṮ ϩ ▲

1.2Є
П

3.1Є Ё+ᾙ
ц ὡ

3.2Є Ё+ḳ
▲ц ᴷ

1.3Є ϩ
П о 3.3Ṯ+ ᾬṮ ϩ

ᴷ ᶾ

6.2Є Ṯḳ
П ц

5.2Є Ё+ḳ ѬЁ’
═ цᶾ Пׁש

5.3Є Ё+ḳ ֵа
ạ έשׁ╟ ᾎ ֥

5.1Є Ё+ḳ Ҡᵓӣ
⇔ ᴷ

2.1 ị֮ḳ

ᴷ

2.2 ԓị֮ḳ

ᶾ ц ạ

6.3 ṎцеӖ
2.3ị֮ Ṯḳ

ц ╟

4.2Є Ё+ḳ ѬЁ
ӣП

4.1Є Ё+ḳ Ѭ
Ё

4.3ѬЁ Ṏᶾ Ḃ
цӘ

ϡȸ∂ӴЄ Ё
+ḳ Ṯḳ Ṇ

гȸ ֥Є Ё+ḳ
Ṯ ḳ ц ӻ☼

ҳȸ Є Ё
+ḳ ’Ṏ

6.1ҽ иέ ֥

ӣ

1.4Є Ḃ

Ὥ ᶝԚ֝
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ᴩ╜ ứᾪɦ ϯЄ Ṯ ḳ ɧᾼ Ϛ оЄ

֚ ϩȲ Ϛ ᴩḔ (  2-2)∂ Ṽ ԏ ֮ᶮᵒ

ᶙכṳҠ ПЄ Ȳ ᴩ Ȳ Ể ’ԓ

ד Ṯ ḳ ϩП ▲Ȳ ѿ ᴩḳ ֮ иȲҔ╗

ȳМ ѿцᵅ ȴẔМ ȳМ ֮ ị

֮ ▲ЏᵂȲ ị֮ Ȳṳ оЄ ᶹ ϩȷᵅ

⁄═ ѿ ֮ Ἠ ╦ ᵒ Ȳֽצḳ Ғ Ϥ

М ד Џ ȴW╜ ứᾪӼ∂ Ȳҫ › Є

ἨЄ ḳ Бצẓ ‍ὨȲἨכ Ὑ ѹ═ ӢМ

П֮ (Ὥ ᶝ ứ 4 )ȲԒᴩ ᾙ Ḃ Џ Ȳѿ ᵅḳ ӢП֚

⇔ȲẔᾙ Ḃ Ԓ ᶧ ⁄ᴕ Ἤ֯ Ѭ ἤȳ ≡ἤц֮Ѡᶁ

ἤ ֪ ȲṼ ▲ ᾓȲиⱢӴᵛᾙ ȳ Ԓᾙ цᴞ ᾙ ᾙ

Ԓ ᶧȴ 

 

ẃ ╜ᴩד105 : ứɦ ϯЄ Ṯ ḳ ɧɇ Ϛ (106ᴟ109ד⇔) 

 2-2  оЄ ֚ ϩ ᴩḔ  

Є ᵒ

’ԓ цṮ ḳ ▲

ᴷ

М ᵅ

▲ ὔ ═

Є
Å ⇔
Å цׄứᶾ
Å ֮ цṮ ḳ ạ

оЄ ϩ
Å ᶹ ц Ѡᾎ
ÅṮḳ
Å ≡
Åϡװḳ ᴷ

ᵅЄ ḳ ֚

ה

╦

Є

Ḃ Џ
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ᴩ╜ ứᾪɦ ϯЄ Ṯ ḳ ɧᾼ ϡ∂ӴЄ

Ё+ḳ Ṯḳ ṆȲ Ϛ ᴩḔ ∂ Є Ё+ḳ

(Є Ἤ֯цϯ Ѭ )Ȳ ҏ Ṯ Ḃ ᶾ ȲṳṼ

ị֮Ṯḳצ ᶾ Ȳ Ϥ ᴕ Ȳ ị֮ḳ

ᶾ ѿц Ṯḳ ӣȲ֝ Ғ Ӗ

ѿц ᴞѻṮḳὢ Ȳѿ ᵅЄ цẔ ӢПЁ+ḳ Ἤ

ϢỄכ ҷȴὭ ᶝὑ ϡМ ứᶙכЄ Ṇ ∂

҉ 4Ԉȴ 

2-2 ӭ  

Ὥ ᶝṼ ɦ ϯЄ Ṯ ḳ ɧ▐ в Ȳ∂Ӵɦ106-

ד109 ὭЄצ ḳц ᴩ ɧȲѿὭ ᶝῺד

Є ᵒ ὨⱢכ Ȳ ▲ȳ иέȳѿц

Ẃ ▲Ȳ Ԓ Є⇔ד106-109 П ḳȳ ЏᵂȲѿ

о ὑЄ Ҡ П֪ ϩȲ ᶦ иדи П֢

Џᵂ ᴩȲ Є Ҡ П Ȳ Ḕ ẞṮḳȳ

ḳПӭ ȴ 

Ὥצ 2-3 ֮Є Ὑ 

2-3.1 Ὥ ᶝ Ѭ Є ᵒ  Ὠכ

Ɫ цᵒ ὭЄצ ȲὭ ᶝиᵑὑ ד101-102

ɦ Ὥצ ḳ ▲ ᴷ-⁮ ☼ ɧ ( ⅜ ц ѝ

☼ )ȳ103-104ד ɦ ὭЄצ ᵒ ᴷ ὔ и

έɧ (Єӧ ц Ѭ ☼ )Ȳ› ᵓӣ МҶ֮ ▲Ἤ

ԓ Ὲ ԏ (LiDAR)Ἤ П ⇔ ֮ᶮ ₤ ὨȲᶙכЄӧ ȳ

Ѭ ȳ ѝ ȳ ⅜ ☼ ҳ Ѭ ὭṶצ ПЄ

Ӣ ᴯ ц֚ ⇔( ) ᵒ Ȳ ҏᾼЄ (ᵶ

ȳМȳᵅ )Ԛ 2,523 ȲҔᵶЄӧ ☼ 461 ȳ Ѭ ☼ 1,059

ȳ ѝ 185 ȳц ⅜ 818 ȴẔМҔ╗ 24 и֯ 6иѿϱПМȳ

֯Є Ȳ› ѿ ᾎ ᴩ֚ ⇔ иȲ֪
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ᾼ 2,523 Ȳ› иṿӣᾼד ֮ᶮȳ֮ ꞋⱢЊѩẂѐᾼ

ѝצ╠ ȴ 

2-3.2 Ὥ ᶝ ᴩМПЄ ᵒ  

ὭṶצ 153 е Ȳ101-104Бᶙכҳ Ѭ צ

ὭṶ ( Ɫפּ 51 е )ПЄ Ӣ ᴯᵒ Ȳ Ữ

ӑᵒ ȲὭ ᶝὑ ד105-107 ɦ ὭЄצ ᵒ ᴷ

ц֚ ⇔ ᴷɧ Ȳӭᾼ֯ὑ ỮӑᶙכП 102 е ὭṶצ

ᴩᵒ ᵂ ȴ 

2-3.3 Ӑ ᴩ שׁ П ὭЄצ  

Ӑ ᴩ Ɫ ɦ⇔ד101-104 Ὥצ ḳ ▲ ᴷɧ

МБᵒ ᶙכПЄӧ ☼ ȳ Ѭ ☼ ȳ ѝ ȳ ⅜ ҳ ☼ ȲṼ

ᾎ ᴩ֚ ⇔ и ҏП 24 и֯ 6иѿϱПМȳ

֯Є (ῶ 2-1)Ȳц֢Ὥ Ṽ ᾙ ц  ᵒשׁ ϤП

9 Є (ῶ 2-2)ȲẔМ 01-07֥ẆⱢ 1 ȳ֣ ֮

01-14֥ẆⱢ 1 ȳּמ ḋ 1-3֥ẆⱢ 1 ȲẔиӁֽ  2-3ȴ 

ῶ 2-1  צὭṶ Є ֚ и(6иѿϱ) ᴯ 

 
 

(е ) 
֚ ⇔ 

Ӣ⇔ 

 

’ԓ 

ἤ 
ѻ ’ԓ  

МӀ-ếӂ

-D063 
18 7  М щ  

МӀ-ếӂ

-D395 
13 7  М 1  

МӀ-ếӂ

-D335 
18 6 ᵅ  Ѭ Ѭ ȳ  

МӀ-ếӂ

-D344 
43 8 М  Ѭ Ѭ ȳ  

МӀ-ếӂ

-D348 
15 6 ᵅ  Ѭ Ѭ ȳ  

МӀ-ếӂ

-D359 
21 6 ᵅ  

’ԓљ 1љȳ Ѭ Ѭ ȳ

 

⁮᷾ -Ѭṭ

-D006 
30 6 ᵅ  

’ԓљ 7љȳЄ Ѭ ȳ

2 ȳѻ 131  

⁮᷾ -Ѭṭ

-D007 
10 6 ᵅ  

’ԓљ 1љȳЄ Ѭ ȳ

2 ȳѻ 131  
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(е ) 
֚ ⇔ 

Ӣ⇔ 

 

’ԓ 

ἤ 
ѻ ’ԓ  

⁮᷾ -Ѭṭ

-D008 
11 6 ᵅ  

’ԓљ 4љȳЄ Ѭ ȳ

2 ȳѻ 131  

⁮᷾ -Ѭṭ

-D015 
32 6 ᵅ  

’ԓљ 42љȳ 3 ȳѻ

ү 16ц᷾ 27  

⁮᷾ -Ѭṭ

-D016 
26 6 ᵅ  

’ԓљ 552љȳ Ἤ 1 ȳ Џ

ȳ 3 ȳѻ ү 16ц

131  

- ṭ

Ѝ -D187 
555 6 ᵅ  

’ԓљ 251љȳѻ ү 18

 

Ӏ-г

-D015 
228 8 М  

’ԓљ 57љȳϚ Ὥ

 

Ӏ-г

-D022 
51 8 М  

’ԓљ 46љȳ ן Ἤ 1 ȳϚ

ὬὭ  

⅜ὧ -Ϯ֮

  -D046 
178 8 М  

’ԓљ 54љȳϚ Ḙ Ὥ

(Єῂ Б ḋ) 

⅜ὧ -Ϯ֮

  -D097 
31 8 М  ’ԓљ 101љ(ֻ Б ḋ) 

-Є

-D037 
90 6 ᵅ  ’ԓљ 18љȳѻ ү 3  

Ӏ-

-D228 
93 6 ᵅ  ’ԓљ 83љ 

Ӏ-ӧ҇

-D044 
67 6 ᵅ  ’ԓљ 280љȳӧ҇ ᾈ  

Ӏ-ӧ҇

-D047 
84 6 ᵅ  

’ԓљ 280љȳӧ҇ ᾈ ȳ ן

Ἤ 1 ȳѻ ү 20  

Ӏ-ḏὭ

-D014 
48 6 ᵅ  ’ԓљ 222љȳ 1  

Ӏ-ḏὭ

-D020 
16 6 ᵅ  ’ԓљ 224љȳ 2  

Ӏ-ḏὭ

-D023 
12 6 ᵅ  ’ԓљ 184љ 

Ӏ-ḏὭ

-D024 
96 6 ᵅ  ’ԓљ 189љ 

ῶ 2-2  ֢Ὥ Ṽ ᾙ ц  ᵒשׁ Ϥ 9 Є  

 ֤  (е

) 

’ԓ   

ὧ  ӇỌ 1 ֮ 15.0 Ѭ Є  ֯Є  

⁮᷾  ϫϥ Ѭ ֮ 8.8 ϫϥ Ѭ  Б ӢПЄ
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 ֤  (е

) 

’ԓ   

 

⁮᷾  
Є ҵ 4.5K

 

5.8 Є ҵ 4.4K Б ӢПЄ

 

⅜ὧ  Ӏ-ӧ҇ -D040 13 ’ԓљ 12љ ֯Є  

⅜ὧ  Ӏ- -D346 97 
’ԓљ 24љȳϚ

Њ ЍὭ  

֯Є  

ῧ   

01 11.6 Ὥ  ֯Є  

02 245.2 Ὥ  
֯Є   

( и ) 

03 49.8 Ὥ  ֯Є  

04 16.9 Ὥ  ֯Є  

05 36.9 Ὥ  
֯Є   

( ₇ ЛṾ) 

06 11.1 Ὥ  ֯Є  

07 74.3 Ὥ  
֯Є   

( и ) 

ὧ  ֣ ֮  

01 19.3 ֣  ֯Є  

02 7.8 ֣  ֯Є  

03 8.5 ֣  ֯Є  

04 4.9 ֣  ֯Є  

05 2.5 ֣  ֯Є  

06 6.1 ֣  ֯Є  

07 53.6 ֣ Ὥ  ֯Є  

08 15.4 ֣ Ȳү20 ֯Є  

09 16.0 ֣ Ȳү20 ֯Є  

10 21.5 ֣ Ȳү20 ֯Є  

11 23.5 ֣ Ȳү20 ֯Є  

12 2.0 ֣  ֯Є  

13 16.6 ֣  ֯Є  

14 10.3 ֣ Ȳү20 ֯Є  

ὧ  ῀Ӑ Ὥ  81.7 ῀Ӑ Ὥ  ֯Є  

ὧ מּ  ḋ  

מּ 26.4 01 ḋȲὭ  ֯Є  

מּ 17.1 02 ḋȲὭ  ֯Є  

מּ 6.8 03 ḋȲὭ  ֯Є  
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 2-3  Є иӁ  
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2-4 Є П Ӣ⇔ȳ ⇔  

2-4.1 ♄ ἤ( Ӣ⇔ ) ᴷѠᾎ Ὑ 

› Ὥצ ḳ ▲ ᴷ-⁮ ☼ (Ὥ ᶝȲ

102 ȳ(ד ὭЄצ ᵒ ᴷ ὔ иέ(Ὥ ᶝȲ104

МȲ(ד ӣ ᾎ ị⇔ȳỵἤȳ ȳᾈ ȳ ֣ị

֪Іᾼ Ȳ Ӕ о∟ ẞᾼ ẃ С֢֪Іᾼи Ἠи Ϛ

Ӣ⇔и Ȳ иױ ᴩҒ Ȳv ⱢЄ Ӣ⇔ᾼ и(ῶ 2-3)ȴ 

⇔⁄ѿ’ԓ ֽᴰљȳ ȳ ȳеԚ ╟ ẃ∂Ӵ’ԓ

иῶ(ῶ 2-4)Ȳ ’ԓ ἤȲԛ ֯Є ᾼ’ԓ и ᴩҒ

Ȳ и֯ 36иѿϱⱢ ἤȲ12~35иⱢМ ἤȲ1~11иⱢᵅ

ἤȲ0иⱢ ’ԓ ἤȴ ∟ Ӣ⇔ ⇔ ֥ ᴷ ֯Є

֮ ᾼ֚ (ῶ 2-5)Ȳֽѿϯеה: 

֚ ⇔(Risk)=ḳ Ӣ⇔(Hazard) X ’ԓ (Vulnerability) 

Ṽ ᴷᾼ Ȳϱהᾼ֚ ⇔ ד⇔ ȲR Ӣ⇔ ѩὑЄ

ᾼ Ӣ Ȳ› ᾼ Ӣ⇔ и֪ ֵȲѹ ὑ ◕Ȳ֪ױ ӣ

ѩẂѐ Њᾼ֮ᶮȳ֮ Ȳѿ ᾎ ᴩиέȴ ֪ в ӢϚ

ȳװ ḳἤᾼЄ ẂЛֵȲ ᾿ ӣ› Ὠ ᴩЄ Ṯȳ

ḳ ᴩȲ Л ȴ 

ӐЏᵂᵓӣԏױ֪ ֮ᶮц›∟ Ὲ ѱ ᴩ ᵒ Ȳѿ

›∟ ֮ᶮ ᾼ о ⇔ ⁄Ȳṳ ѿ ᴷẔ♄ ἤ ȲӐ

♄ ἤ ӼҠ ѩὑ Ӣ⇔ ᵛ Ӣ ȴ ԒᵓӣὭ ᶝ Ὥ Ὲ

ἬɎѿϯ Ἤɏὁ ᾼ› 33 Є › Ὼ

ᾼ Ὲ ѱȲ ᵂӔ ȳ ֮ῶ ₤(DSM) ᴩ ᵒ Ȳṳ ᴕ›

LiDAR ₤(DEM) ֮ᶮ ᵗᵒ ȳ ֮ῶ

ᾼ оȴṼ Є ṓᾼ ạцẔ╓ ֪ІȲ ứЄ

♄ ἤ ᴷ ⁄Ȳԛ ᴩЄ ♄ ἤ иȴ и ᾎ Ӧ

ᵒ Ἠ ֮ ▲ Ȳᵀ╥ϭ Є ♄ ἤ йד ᾼ╓ ֪

І(Ẃֽ ⁴⇔ȳ֮ϯѬᴯ оȳ֮ ᾼᾬ ἤ цϩ )Ȳ⁄Ҡ
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ὑӑẃ ᴩ֮Џ ▲∟Ȳ ӔЄ ♄ ἤ и ὨȲ ϚḔ Є

Ӣ ȴ 

Ӑ ᴩ › ᴷҏᾼМȳ ֚ ⇔ Ȳѿ ᾼѠה

ᴩЄ ♄ ἤ иȲṼ Ἤ П ạ Ẕ♄ ἤȲ

֢Є П ȳ ḳЏᵂȲѿẁ∟ ᴩ ᴕȴ 

 

ῶ 2-3  Ӣ⇔ и( ⅜ ᾎȷὭ ᶝ, 104) 

 

ῶ 2-4  ’ԓ ἤ и(Ὥ ᶝ, 104) 
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ῶ 2-5  ֚ и(Ὥ ᶝ, 104) 

 

2-4.2 ♄ ἤ ᴷѠᾎ 

ӐЏᵂѿ SOCET GXP ᴩ Ὲ ѱӴ ᵒ ȳӔ ц

֮ᶮ ₤ ПЏᵂȲẔӦּר BAE Systems ȲⱢ иέ

֥ἤᵒ ȲӐ ӣП Ὲ ѱֽῶ 2-6Ἤӱȴ 

Ӵ ᵒ ȳӔ ц ֮ᶮ ₤ ПЏᵂ☼ ֽ  2-4

ἬӱȲ Ὲ ѱѿ Ɫ ∂ӴȲ ᴥṿ Ὲ ѱᴥ ὑ

Ϛ ∟Ȳ Ở Ϥ ȲϚ ᴖṕȲӦ ἬӨ П Ὲ ѱҠậ ҵѠᴯ

(֢ Ὲ ѱП ѻ )цвѠᴯ ד) )Ȳᵓӣ ᾼ֮ᶮד

ֽ֢ᾪװᾼדѱ Ӑ ȳв╜ 5еѐ ⇔ DEMἨ LiDAR 1 еѐ

⇔ DEM Ἠ ֮ ạ ᴩῈМϮṔӂ Ȳ DSMȳ

Ӕ цӴ ȴ  2-5 ⱢӴ ᵒ ȲẔᵓӣ ᶙכПӴ

ѿ GXP ֮ᶮ ȴ 

Є ᾼ ị ȲṼ ᴩⱢҠ иⱢ (fall)ȳ

(slide)ȳ☼ (flow)ȳ ֥₤(complex) ҳЄ (Varnes, 1978)ȴᴖ ᾼ֮

Ḋ (Ё ἨỵӰ)ᾼ ȲϭҠ иЛ֝ ị (slope movement) ₤Ȳ

ֽ Ӱȳỵị ֣ ȳЁị ȳ ȳỵị ȳЁӰ☼ Ȳ ị

ѻ ₤Ҡ ᴕ  2-6ȴṳ‍ḕϚ ị і Є ȲẂ

ֽ Ӱ(rockfall)ѻ Ӣὑị⇔ ѹỵ ᾼ ịȲ ֯ ​Ἠ֮

∟ כ ᶀѠȳӻ М Ȳᵀ╥֪ Ӱᴖ Єכ ᾼ ṳЛ ȴ

צ ὑױȲӐ 33 Ẃц ṓᾼЄ ᴩⱢȲṼ

ạ иⱢ ֣ ȳ ѿцẒ῏ ֥₤ȴ 
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֣ ѻ Ӣ֯ị֣ ỵ ᾼЛ (ֽ )Ѡ֣Ϛ ȳѹЛ

ҏ (daylight) ȲẔị ứἤ Ɫѻ ֣ ╥ᵡ Ӣᾼ ֪

Іȴ ϱ Ṏ ד Ȳ ϱ ᾼ ứἤȲ

ϱכ ịȳ ị ȴ֝ Ғ ☼ϯ ᴟỵЁЛ ֥ꜜ ȲҠ і

вᾼ Ἅ₤ ȲἨ῏╥ᾘ ỵЁЛ ֥ꜜ ᾼ‍ Ἅᶮ ȴ֮ ῶ

Ӣᾭᾓ⁄ч╣Ϡῶ ᶝ ứἤȲѿϯ ὙЄ ♄ ἤᾼ и ⁄ȴ 

 

ῶ 2-6  ֢Є Ө П Ὲ ѱדи 

Є и Єד   иד 

МӀ-ếӂ -D063 86ȳ103 Ӏ-г -D022 77ȳ104 

МӀ-ếӂ -D395 76ȳ104 Ӏ-ӧ҇ -D044,D047 65ȳ104 

МӀ-ếӂ -D335ȳD348ȳ

D344ȳD359 
76ȳ105 Ӏ-ḏὭ -D014ȳD020 73ȳ104 

ӇỌ 1 ֮ 76ȳ105 Ӏ-ḏὭ -D023ȳD024 65ȳ104 

⁮᷾ -Ѭṭ -D015 66ȳ103 ⅜ὧ -Ϯ֮  -D046 69ȳ104 

⁮᷾ -Ѭṭ -D016 70ȳ103 ⅜ὧ -Ϯ֮  -D097 91ȳ104 

⁮᷾ -Ѭṭ -D006ȳD007ȳ

D008 
72ȳ101 Ӏ-ӧ҇ D040 66ȳ105 

Є ҵ 4.5K  69ȳ101 Ӏ- -D346 77ȳ104 

ϫϥ Ѭ ֮ 66ȳ105 ֮ 74ȳ104 

- ṭЍ -D187 65ȳ103 ּמ ḋ ֮ 69ȳ103 

-Є -D037 65ȳ104 ῀Ӑ Ὥ ֮ 69ȳ105 

Ӏ- -D228 72ȳ104 ֣ ֮  69ȳ104 

Ӏ-г -D015 71̡ 104   



2-13 

∂Ӵ

Ϥ

ᴥ

пד

ӢDSM

֮ᶮӢӔ

ҒϤ ạ

ῈМϮṔ

Ὥ ᶝ Ἤ ẁ

 

 2-4  Ὲ ѱᵒ ☼  

 

 

 2-5  Ӵ ᵒ  
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 2-6  ị ӱ (Highland and Bobrowsky(2008)) 

(Ḃ ᴞ Varnes(1978)) 

 

ӐЏᵂṼ Є ṓᾼ ạ- ֣ ᴔ ᴩ

иȲ ֣ и֪ІҔᵶѻ ♄ ἤȳị ♄ ἤȳỵ ᴯ ị֣

ị⇔П …ȷ иІҔᵶ ♄ ἤȳ ♄ ἤц֮ῶ ȴ
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Ӧ ᵒ ᵒứⱢҠ ֥₤ Ȳ⁄ѩ Ẓ ị ạᾼ♄ ἤ

∟Ȳ ᾼ Ɫѻ ạȴӦ›∟ ѱѩ ֪Іᾼ оȲṼẔ о

⇔ С 1ȳ2ц 3иȲ и ⁄ц♄ ἤ ֽῶ 2-7ȳῶ 2-8цῶ 2-9ȴ 

 

ῶ 2-7  ֣ ╓ ֪І иῶ 

֪І и /и  
и

 

♄ ἤ 

Ὑ ЄȲ′ ҏ ϩ ȳ ϩ ᶮ Ἠ

∟Ѡ( ҫϚ ) – ȴ 
3 

Є 2 

Ὑ оȴ 1 

ị ♄ ἤ 

ᾈ / Ὑ ϯйἨ ẚȲ ị ═ – ȴ 3 

ᾈ / ϯйἨצ ẚ Ȳᵀ оЛЄȴ 2 

ᾈ / – Ȳ›∟ ӱ Ὑ оȴ 1 

ỵ ᴯ ị֣ị

⇔П … 

ᵒ ӱỵ ҏ (daylight)Ȳѹẓצ ֣ (ị

Ṕ>ỵ Ṕ> Ṕ)ȴ 
3 

ᵒ ӱỵ Ҡ ҏ Ȳѹẓצ ֣ ȴ 2 

ᵒ ӱӭ› ֣ ȴ 1 

 

ῶ 2-8  ╓ ֪І иῶ 

֪І и /и  и  

♄ ἤ 

Ὑ ∟ Ἠ Єȳ Ғȴ 3 

∟צ Ἠ Є ȴ 2 

›∟ ᾼ Ὑ оȴ 1 

♄ ἤ 

ϯйȳϱ (Ҡ Лכ ֥ ҏ )ȳ Ғȴ 3 

ᵒ ϯйȳϱצ ȲἨỮӑϯйᴟЛ ֥ ȴ 2 

›∟ ᾼ Ὑ оȴ 1 

֮ῶ  

ῶ Ӣȳỵ  3 

Ѥ ȳ ἶ ╦ 2 

Ὥדᶙ ȳ  1 

 

ῶ 2-9  ♄ ἤ и  

  М ᵅ 

и  8ȳ9 5ȳ6ȳ7 3ȳ4 
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2-4.3 ♄ ἤ ᴷ Ὠ 

ѿϯиᵑ ὧ ȳ⁮᷾ ȳ ȳ⅜ὧ ♄ ἤ ᴷ ὨҒѿ ὙȲ

ẔМὧ Ԛצ 7 Ȳиᵑ МӀ-ếӂ -D063ȳD395ȳD335ȳD348ȳD344ȳ

D359цӇỌ 1 ȷ֮⁮᷾ Ԛצ 7 ȲиᵑⱢ⁮᷾ -Ѭṭ -D006ȳ

D007ȳD008ȳD015ȳD016ȳ Є ҵ 4.5K цϫϥ Ѭ

֮ȷ Ԛצ 2 ȲиᵑⱢ - ṭЍ -D087ц -Є -

D037ȷ⅜ὧ Ԛצ 11 ֯Є ȲиᵑⱢ Ӏ- -D228ȳ

Ӏ-г -D015ц D022ȳ Ӏ-ӧ҇ -D044ц D047ȳ Ӏ-ḏὭ

-D014ȳD020ȳD023ц D024ȳ⅜ὧ -Ϯ֮  -D046ц D097ȳ Ӏ-ӧ

҇ -D040ц Ӏ- -D346ȷῧ ֮ȷүὧ ֣

֮ȳּמ ḋ ֮ц῀Ӑ Ὥ ֮ȴ 

Є ♄ ἤ֪І иῶȳ♄ ἤцẔ ֽῶ 2-10 

ἬӱȲ֢ ȳ Ὲ ᵒ ц♄ ἤ ᴷ   Ϯ( ὑӒ ԏ )ȴ

ᴖṕȲЄ ♄ ἤ 11 ȳМ♄ ἤ 14 Ȳᵅ♄ ἤ 8

ȲиӁֽ  2-7Ȳ֢ П♄ ἤ ȳМцᵅ ֽῶ 2-11ȴ 

Ӑד⇔♄ ἤ › Ӣ⇔ᾼ иӭᾼ ᴿȲᵀ иѠהцׁשṅѐ⇔

ᶁ › Л֝Ȳ֪ױ и Ὠ ṷצ ȴ 24 › Ӣ⇔דѩȲ8

Л ȳ2 Мȳ4 М ȳ8 ᵅ Мȳ2 ᵅ ȴЄ иᾼ

֮ ╥ Ӣ⇔ Ἠ ᵅϚ Ȳ צ 2 ЄȲиᵑⱢɦ

- ṭЍ -D187ɧȳɦ Ӏ-ӧ҇ -D044ɧȲ♄ ἤꞋӦᵅ ȴ

∟ Ӑד⇔♄ ἤ иצᴕ ᾈ ϯйἨ – ị Ȳ Є ֣

ᾼ ȴ - ṭЍ -D187 Ӏ-ӧ҇ -D044ᾼị ꞋצὙ

ᾈ ϯйȳ– ị ᾼ ᾓȲ֪ױ ♄ ἤ ӔⱢɦ ɧȴ 
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ῶ 2-10  Є ♄ ἤ ᴷῶ 

Є  

 

֣

 

♄ ἤ 

ᴔ

 

♄ ἤ 

ѻ ♄

ἤ

и 

ѻ ♄

ἤ 
Є  

(е ) 

›

Ӣ⇔

 

МӀ- 

ếӂ -D063 
 М 5 М 

ᶝ ♄ ἤȸị ᾼᾈ Ҏ

ỴḤ Ȳ כ ịỵ

ȴЄ ᾼỵ ӱ

Ӑ ═ ỵצ ȴ 

ӭ›ḥצϚהװЄ

♄ ᾼ ȴ 

18  

МӀ- 

ếӂ -D335 
 ᵅ 3 ᵅ 

ᶝ ♄ ἤȸӑẃ ᾃ

╥ᵡҏ ϱ ᴩⱢȴ 

ӭ›ḥצϚהװЄ

♄ ᾼ ȴ 

18 ᵅ 

МӀ- 

ếӂ -D348 
 ᵅ 3 ᵅ 

ᶝ ♄ ἤȸӑẃ ᾃ

╥ᵡҏ ϱ ᴩⱢȴ 

ӭ›ḥצϚהװЄ

♄ ᾼ ȴ 

14 ᵅ 

МӀ- 

ếӂ -D344 
ᵅ М 6 М 

ᶝ ♄ ἤȸ ị ᾼỵ

ӱӐ ═ ỵצ

ȴ ═ ᾃ Ḥ

ẚᴩⱢҠ ỵכ

ці ᾼ М ȴ 

ӭ›ḥצϚהװЄ

♄ ᾼ ȴ 

21 ᵅ 

МӀ- 

ếӂ -D359 
ᵅ ᵅ 3 ᵅ 

ᶝ ♄ ἤȸᾃ ӑẃ

╥ᵡҏ ϱ ᴩⱢȴ 

ӭ›ḥצϚהװЄ

♄ ᾼ ȴ 

21 ᵅ 

МӀ- 

ếӂ -D395 
 М 7 М 

ᶝ ♄ ἤȸ ị Ӣ

ȲӐ Ьצỵ ȴ 
13  

ὧ -ӇỌ

1 ֮ 
ᵅ М 7 М 

ᶝ ♄ ἤȸ ị ᾼỵ

ӱӐ ═ ỵצ

ȴ 

ӭ›ḥצϚהװЄ

♄ ᾼ ȴ 

15 - 
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Є  

 

֣

 

♄ ἤ 

ᴔ

 

♄ ἤ 

ѻ ♄

ἤ

и 

ѻ ♄

ἤ 
Є  

(е ) 

›

Ӣ⇔

 

⁮᷾ - 

Ѭṭ -D006 
 М 5 М 

ᶝ ♄ ἤȸLiDAR ֮

ᶮ ӱӐ ֯׀ Ȳӭ

›֮ῶ Ӣ Ȳ♄ ἤ

═ ȴ 

30 ᵅ 

⁮᷾ - 

Ѭṭ -D007 
 ᵅ 4 ᵅ 

ᶝ ♄ ἤȸLiDAR ֮

ᶮ ӱӐ Ḥ֯׀ ȲT

ӭ› Ӣ ȲḤ ЛὙ

Ȳ ὑ ứȴ 

ӭ›ḥצϚהװЄ

♄ ᾼ ȴ 

10 ᵅ 

⁮᷾ - 

Ѭṭ -D008 
 ᵅ 4 ᵅ 

ᶝ ♄ ἤȸLiDAR ֮

ᶮ ӱӐ ֯׀ ȲT

ӭ› Ӣ ȲḤ ЛὙ

Ȳ ὑ ứȴӭ›ḥצϚ

Єהװ ♄ ᾼ

ȴ 

11 ᵅ 

⁮᷾ - 

Ѭṭ -D015 
 М 6 М 

ᶝ ♄ ἤȸLiDAR ֮

ᶮ ӱӐ ֯׀ Ȳӭ

›֮ῶ Ӣᶙ Ȳ♄ ἤ

═ ȴӐ ♄ ἤ

ҵẒ Ḥẚ йד

Ȳ∂ Ϛ Ϥ ᴷȴ 

32 ᵅ 

⁮᷾ - 

Ѭṭ -D016 
 М 5 М 

ᶝ ♄ ἤȸӦ֮ᶮ

ὨҠ῀Ӑ ⱢӦϚЄ

ᴔ ȴכ ᾓị

ứȲ Ẕ♄ ἤ Ḥ

ᴩⱢ йד Ȳӑẃ ᾃ

Ḥ ᶮȴ 

26 ᵅ 

⁮᷾ - 

Є ҵ

4K+400 ị 

  8  

ᶝ ♄ ἤȸᾈ ҎỴ–

ị Ȳ כ ị═

ȴ 

6 - 

⁮᷾ - 

ϫϥ Ѭ

֮ 

  8  

ᶝ ♄ ἤȸ ị Ӱ₤

ⱢѻȲ ᾃ ҫϚ

ị ᴩⱢ 

9 - 
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Є  

 

֣

 

♄ ἤ 

ᴔ

 

♄ ἤ 

ѻ ♄

ἤ

и 

ѻ ♄

ἤ 
Є  

(е ) 

›

Ӣ⇔

 

- 

 ṭЍ -D187 
  9  

ⱢϚЄ ᾼ Ȳ

ϯ ị ṭЍ ϯй Ȳ

і ֮ᶮ

Ὑ ѹ оЄȴ в֯׀

ꜙֵᴔ Ȳϡ ỉ

֮ⱢẔМПϚȲ ҟ װֵ

ȴ 

555 ᵅ 

- 

Є -D037 
 М 5 М 

ᶝ ♄ ἤȸ МҶצ

Ϛ ϱ ȴ 
90 ᵅ 

Ӏ- 

-D228 
М ᵅ 6 М 

Є ȸױ Ɫ

֣ịȲLiDAR ӱ

Ɫ ֣ ∟ᾼ ịȲ ị

═ – ȳ ϱ ȲҠ

ᴔכ ‍ Ἅᶮ

ȳϯѠỵ ֣ ȴ 

93 ᵅ 

Ӏ- 

ӧ҇ -D044 
М  8  

Є ȸױ Ɫ

֣ịȲ Ɫ ֣ ∟ᾼ

ịȲ ị ═ – ȳ

ϱ ȲҠ ᴔכ

‍ Ἅᶮ ȳϯѠỵ

֣ ȴ 

ᶝ ♄ ἤȸ ϱ ȳỵ

ȴ 

67 ᵅ 

Ӏ- 

ӧ҇ -D047 
ᵅ М 5 М 

ױ Ɫ ֣ịȲT ӭ›ị

’ ỮֻȲ ḥצṓ

ԏȲ֪ ױ ӢϚהװЄ

Л ȴ 

ᶝ ♄ ἤȸᴔ ὑ

Ἦᵌ ∟ҏ ֵ Ȳ

Ҡ ᶝ ȴ 

84 ᵅ 

Ӏ- 

г -D015 
  9  

Є ȸӐ ⁴צ

ȲҠ ᾘỵЁꜜ

ȴᶝ ♄ ἤȸ ϱ

ϯйȲ ỵכ ȴ 

228 М 
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Є  

 

֣

 

♄ ἤ 

ᴔ

 

♄ ἤ 

ѻ ♄

ἤ

и 

ѻ ♄

ἤ 
Є  

(е ) 

›

Ӣ⇔

 

Ӏ- 

г -D022 
М  8  

ᶝ ♄ ἤȸ Ὥ ϯ

Ѡᾼ ᾼ Бϯй

ᴟỵ Ȳ֮ ϯѬᾘЛ ֥

═ ҏȴӦὑị⇔ Ȳ

ᴔױ֪ ὔᶝ

ȴ 

51 М 

Ӏ- 

ḏὭ -D014 

∕ Ϛ

Ḕ ▲ 
ᵅ 3 ᵅ ᶝ ♄ ἤȸ ϱ ȴ 48 ᵅ 

Ӏ- 

ḏὭ -D020 
 ᵅ 3 ᵅ ᶝ ♄ ἤȸ ϱ ȴ 16 ᵅ 

Ӏ- 

ḏὭ -D023 
ᵅ ᵅ 4 ᵅ ᶝ ♄ ἤȸ ϱ ȴ 12 ᵅ 

Ӏ- 

ḏὭ -D024 
ᵅ М 7 М 

Є ȸӐ ϱ

ị ᴿ ֣ ᾼ

ịȲӦ֮ᶮᵒ Ҡ ⁴צ

ᴔ ȲẔ♄ ἤ

ϯйᴩⱢ ד ȴɕ ♄

ἤȸ вцẒ ᾼ

ϱ ȴ 

96 ᵅ 

⅜ὧ - 

Ϯ֮  -D097 
М  8  

Є ȸӦ֮ᶮ֮

Ҡ῀ױ Ɫ ֣

∟ ᾼᴔ ȴӭ›

ỵ Ȳ –

Ȳ ═ ḤẚȲҠ ᾘ

ỵЁꜜ ȴ 

31 М 

⅜ὧ - 

Ϯ֮  -D046 
  9  

ᶝ ♄ ἤȸᴔ ᾼ

ϯйȳị ҎỴḤ Ȳ

כ Ң ȳ ҿ

ị═ ȴ 

178 М 

Ӏ- 

ӧ҇ D040 
  9  

ᶝ ♄ ἤȸ Бϯйȳ

ϱ ᴟỵ Ȳ Ẓכ ᴔ

═ ȳ Ȳᾘ

֣ϯ ȴ 

13 - 
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Є  

 

֣

 

♄ ἤ 

ᴔ

 

♄ ἤ 

ѻ ♄

ἤ

и 

ѻ ♄

ἤ 
Є  

(е ) 

›

Ӣ⇔

 

Ӏ- 

D346 
 М 5 М 

ᶝ ♄ ἤȸ ϯй Ὼ

ѻ ȲҒϱị – Ȳ

ϚḔ ▲Л ֥ ᴯ ȴ 

97 - 

ῧ -  

Ὥ  
 М 6 М 

ᶝ ♄ ἤȸҢỴ ịѿ

ⱢѻȲҿỴ ị ᾃ

ϱ ᴩⱢȴ 

434 - 

үὧ - 

מּ ḋ ֮ 
  9  

​Ȳὑ 9

ѣ 15ѡ і מּ Њ

∟Ѝ ЁӰḳ Ȳϱ ị

֣ϯ☼ ȴ Б

Ȳ╟ᵂ Ѭ ȳ ☼Ё ȴ 

50 - 

үὧ -῀Ӑ

Ὥ  

∕ Ϛ

Ḕ ▲ 
М 7 М 

ᶝ ♄ ἤȸ вЊ

Ҡ ϯйȳϱ ȴ 
82 - 

үὧ -֣  М  8  

ᶝ ♄ ἤȸ вֵ

ỵ Ȳ ═ ϯйȳ

ϱ ȴ Єȳỵ

ȴױ Ȳ֮

ᾭᾓ Ȳ ֮ Ԉ

Ѡ ᴷҠ ᾼ ị

₤ ȴ 

208 - 

(-:› ӑ и) 
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 2-7  Є ♄ ἤ ứ иӁ 

 

ῶ 2-11  Є ♄ ἤ ứ ῶ 

ὧ (7) ⁮᷾ (7) ⅜ὧ (13) 

 М ᵅ  М ᵅ  М ᵅ 

0 4 3 2 3 2 6 5 2 

(2) ῧ (1) үὧ (3) 

 М ᵅ  М ᵅ  М ᵅ 

1 1 0 0 1 0 2 1 0 
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2-4.4 ’ԓȳ (֚ ⇔) 

Ӑ ᴩ ⇔ ӣ› ᴕ ’ԓ Ἤ∂ӴП’ԓ иῶ

(ῶ 2-4)Ȳṳѿ› Ἤ ӣП֚ иѠᾎ(ῶ 2-5) ᴩ иȲἬ

П֚ иֽῶ 2-12ἬӱȲҠ Ɫ∟ ᴩ П ᴕȴ ᾃ ’ԓ

П ֚ ȲẂֽЄῂȳֻ П ḋȲ╥ᵡ Б ’

ԓᴰљ֯׀Ȳ∂ ∟ԛҒѿ ᴩ ȴ 

 

ῶ 2-12  ♄ ἤȳ’ԓ ἤȳ ֚ ⇔ и 

֤  ♄ ἤ ’ԓ ἤ ֚ ⇔ ’ԓ  
(е ) 

МӀ-ếӂ -D063 М М 5 щ  18 

МӀ-ếӂ -D335 ᵅ  6 
Ѭ Ѭ ȳ

ȳ 8  
18 

МӀ-ếӂ -D348 ᵅ  6 
Ѭ Ѭ ȳ

ȳ 8  
14 

МӀ-ếӂ -D344 М  6 
Ѭ Ѭ ȳ

ȳ 8  
21 

МӀ-ếӂ -D359 ᵅ  6 

’ԓљ 1љȳ

Ѭ Ѭ ȳ

 

21 

МӀ-ếӂ -D395 М М 5 1  13 

ὧ -ӇỌ 1

֮ 
М  8 

Ѭ ȳүϥ

ц ҏϢ  
15 

⁮᷾ -Ѭṭ -D006 М  8 

’ԓљ 7љȳЄ

Ѭ ȳ 2

ȳѻ 131 

30 

⁮᷾ -Ѭṭ -D007 ᵅ  6 

’ԓљ 1љȳЄ

Ѭ ȳ 2

ȳѻ 131

 

10 

⁮᷾ -Ѭṭ -D008 ᵅ  6 

’ԓљ 4љȳЄ

Ѭ ȳ 2

ȳѻ 131

 

11 
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֤  ♄ ἤ ’ԓ ἤ ֚ ⇔ ’ԓ  
(е ) 

⁮᷾ -Ѭṭ -D015 М  8 

’ԓљ 42љȳ

3 ȳѻ ү16

ц᷾27  

32 

⁮᷾ -Ѭṭ -D016 М  8 

’ԓљ 552љȳ

Ἤ1 ȳ Џ

ȳ 3 ȳѻ

ү16ц

131  

26 

⁮᷾ - Є ҵ

4K+400ị 
  9 

1000еѐȳ

Є Ὥ ȳ’ԓ

љ 10љ 

6 

⁮᷾ -ϫϥ Ѭ

֮ 
 М 7 

800еѐȳӐ

Ὥ Ϣ ᵂ ׄԓ 
9 

- ṭЍ -D187   9 
’ԓљ 251љȳѻ

ү18  
555 

-Є -D037 М  8 
’ԓљ 18љȳѻ

ү3  
90 

Ӏ- -D228 ᵅ  6 ’ԓљ 83љ 93 

Ӏ-ӧ҇ -D044   9 
’ԓљ 280љȳӧ

҇ ᾈ  
67 

Ӏ-ӧ҇ -D047 М  8 

’ԓљ 280љȳӧ

҇ ᾈ ȳ ן

Ἤ1 ȳѻ ү

20  

84 

Ӏ-г -D015   9 
’ԓљ 57љȳϚ

Ὥ  
228 

Ӏ-г -D022   9 

’ԓљ 46љȳ

ן Ἤ1 ȳϚ

ὬὭ  

51 

Ӏ-ḏὭ -D014 ᵅ  6 
’ԓљ 222љȳ

1  
48 
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֤  ♄ ἤ ’ԓ ἤ ֚ ⇔ ’ԓ  
(е ) 

Ӏ-ḏὭ -D020 ᵅ  6 
’ԓљ 224љȳ

2  
16 

Ӏ-ḏὭ -D023 М  8 ’ԓљ 184љ 12 

Ӏ-ḏὭ -D024   9 ’ԓљ 189љ 96 

⅜ὧ -Ϯ֮  -D097   9 

’ԓљ 54љȳϚ

Ḙ Ὥ (Є

ῂ Б ḋ) 

31 

⅜ὧ -Ϯ֮  -D046   9 
’ԓљ 101љ(ֻ

Б ḋ) 
178 

Ӏ-ӧ҇ D040   9 

’ ϢЀ14ϢȲἪ῟

3 Ȳе 0.3 еṭȲ

 1  

13 

Ӏ- D346 М М 5 
’ԓљ 24љȳϚ

 
97 

ῧ - Ὥ

 
М  8 Ὥ  434 

үὧ מּ- ḋ מּ 9   ֮ ḋȳἋӂὭ  50 

үὧ -͂ Ӑ Ὥ

 
М  8 ῀Ӑ Ὥ  82 

үὧ -֣    9 
֣ Ὥ ȳү

20  
208 

 

2-5 Є ȳ ḳ ц  

ӐЏᵂ ᴕ (♄ ἤȳ ⇔)ȳ Ҡцἤ Ȳ ֢Є

ᾼ♄ ἤцҠ ᴩⱢȲ ᴩ֢Є ȳ ḳȳ ứ

Џ Ȳᴕ ᾙ Ԓ ᶧȳ105-107֢ד ◕ἤכὨȳὭ Ṽ ᾙ

∂ П Ȳ ԝ ỗד109~106 Џ ᾼ∂ ѠהȲ

ṓῶ 2-13ȴỗ Џᵂ ӭҔᵶɦ ɧ ɦ ▲ȳ ȳᾙ ɧẒ

ѠהȲ ᾼӭᾼ╥ Лứ ᾼ UAV Ὲὁ ֮ ▲Ȳ ֮

оᾭᾓȷṳӦ UAV ᾼӔ ֮ῶ ₤(DSM)Ȳᵒ
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ȳ ₤Ȳ ♄ ἤ оȴῴḔ∂ 25 ♄ ἤ цМ П

ᶁ ᴩϚװ Џ ȲW8 ♄ ἤᵅᾼ ⁄∂ ӦὭ ȴɦ

▲ȳ ȳᾙ ɧ⁄╥ Ҡצ ᾼЄ Ғѿ∂ Ȳ

ẁ∟   ȳ ȳἨᾙ Џ ᴕȴẔЏᵂ ֮ῶ֮ ▲ȳ֮

ᾬ ▲ȳ ȳGPS֮ῶᴯ ȳѬᴯ ȳ ȳ​ ȳ

ị ứиέȲṳ Ὑ ҠцἤȲᵂⱢᾙ Џ ▲ ПṼ ȴ 

Џ ⁄Ҕᵶɦ ḳЏ ɧ ɦ ứЏ ɧẒЄ Ȳ ḳЏ ѻ

֮ῶᾼḤẚἨ ᾓ ᴩ ȴ Ԓ ᾙ ᾼȲṳ ạ(ֽ

+ )ȳ ȳị ’ (ֽ֮ῶ Ѭ ) Џᾎ ᾼ ứἤȴ ứ

Џ ѻ ֯Є Ȳֽ Єὑ 10е ȳ ⇔Єὑ 10еѐ

ᴩᾙ ȴӐЏᵂӼԒ ᾙ ᾼȲ ҏῴḔᾙ ∂ Ȳ∟ ԛṼ

▲ȳ ȳᾙ ὨȲ ӔЏ ȴЏ ᾙ ᶧ ᴕӐד

⇔♄ ἤц› ⇔ и ὨῴḔ ᴷᾼ֚ ⇔ȲṳṼ Ὥ ᶝ ứ

Ѭ ᾙ ≡ ἤ ᾼ 4 и ɦ Ԓȳ ᾃȳ ȳϚ ɧ ᴩ ᶧȲֽ

Ὠ ὑ♄ ἤᵅȲѹ דֵ ȳ ∟♄ ἤᶁ ыЄ оȲҠᴕ ԝⱢ

Ϛ Ȳ ᵅ Ȳṳὑ ​ṶԈ∟ ♄ ἤȳ Ḕ ȴ 

ὭЄצ ḳц 106-109иד ῶֽῶ 2-14Ἤ

ӱȲẔМ 4,000ҘаȲѻ Є ḳц Џᵂȷỗ

ӣ иᵑⱢד109~106 17,767ȳ18,075ȳ17,950ц 10,500ҘаȲ֢ד⇔

ỗ ӭȳ ц ᴷֽῶ 2-15ȴЏ ӣԒи СӴᵛἤ

ḳЏ Ȳ∕Є ▲ȳ цᾙ ᶙכ∟Ȳԛ ѿи

ứЏ ȴ106~107דЏ ӣ Ɫ 76,907ц 78,000ҘаȲ֪ 108ц

ֵד109 Џ ֥ỗ Џᵂ ҏП ứиέȲԛ Ὠ ӔЏ ȴ

ҫ ṭЍ -D187ᴯὑ Ὥ вȲ ᾙ ὑ ЄȲ∂ ҫ

Ṇ ἤᾼ ▲ȳ цᾙ Џᵂȴ108ц Џד109 Ṽᾙ

ứЏ ᴟ 81,050ц 88,500 ҘаȲ֢ד⇔ ПЏ ӭц ֽῶ 

2-16ȴ 
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ῶ 2-13  Є ḳ  

Є  

 

♄

ἤ (е ) 
ỗ Џᵂ ӭ ḳЏ ứЏ ∂  

ỗ ᶧ Џ  

ᾙ  

ᶧ  
▲

 

МӀ-ếӂ -D063 М 18 ȳ ♄ ἤ о 
ᾈỴ’ Џ ȲḀạᾈ ҎỴḤẚȳ

ứị ᵍ═ ȴ 
2 4 ᾃ 

МӀ-ếӂ -D344 М 21 ȳ ♄ ἤ о 
ị ’ ȳ ѬЏ Ȳ Ḥ

ᴩⱢȴ 
2 4 ᾃ 

МӀ-ếӂ -D335 ᵅ 18 

Ӧὧ ᴞᴩ  

(ἨҠ ֥ D344֝ ) 

═ Ḥ ᴩⱢȲҠ╟ᵂ ạЏ

ᵍ ═ ϱ ȴ 
3 4  

МӀ-ếӂ -D348 ᵅ 14 
═ Ḥ ᴩⱢȲҠ╟ᵂ ạЏ

ᵍ ═ ϱ ȴ 
3 4  

МӀ-ếӂ -D359 ᵅ 21 
ị ’ ȳ ѬЏ Ȳ Ḥ

ᴩⱢȴ 
3 4 ᾃ 

МӀ-ếӂ -D395 М 13 ȳ ♄ ἤ о 
ױ Ҡцἤ Ȳ∂ Ԓ═ ♄

ἤȴ 
2 4  

ὧ - 

ӇỌ 1 ֮ 
М 15 ȳ ♄ ἤ о 

ị ’ ȳ ѬЏ Ȳ Ḥ

ᴩⱢȴ 
1 4 Ԓ 

⁮᷾ -Ѭṭ -D006 М 30 ȳ ♄ ἤ о 

═ Ḥ ᴩⱢȲ ∟ ӢПḤ

ᴩⱢ (ֽ ạȳ֮ῶ Ѭȳ

ị ’ )ȴ 

 

 

2 4  
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Є  

 

♄

ἤ (е ) 
ỗ Џᵂ ӭ ḳЏ ứЏ ∂  

ỗ ᶧ Џ  

ᾙ  

ᶧ  
▲

 

⁮᷾ -Ѭṭ -D007 ᵅ 10 
Ӧ⁮᷾ ᴞᴩ  

(ἨҠ ֥ D006֝ ) 

═ Ḥ ᴩⱢȲ ∟ ӢПḤ

ᴩⱢ (ֽ ạȳ֮ῶ Ѭȳ

ị ’ )ȴ 

 

3 4  

⁮᷾ -Ѭṭ -D008 ᵅ 11 3 4  

⁮᷾ -Ѭṭ -D015 М 32 

ȳ ♄ ἤ оȲṳ

▲ȳ ∟Ȳ ҏᾙ

ȴ 

1. ═ Ḥ ᴩⱢȲ ∟ Ӣ

ПḤ ᴩⱢ (ֽ ạȳ֮ῶ

Ѭȳị ’ )ȴ 

2. ∕ ▲ȳ ȳᾙ ( ị ứ

иέ)ᶙכ∟Ȳ ҏ ứЏ ∂ ȴ

ῴḔ∂ ֮ῶ ѬȳḀạ

Ẓ ḤẚȲ ứἤȴ 

1 1 ᾃ 

⁮᷾ -Ѭṭ -D016 М 26 ȳ ♄ ἤ о 

═ Ḥ ᴩⱢȲҠ ∟ ӢП

Ḥ ᴩⱢ (ֽ ạȳ֮ῶ

Ѭȳị ’ )ȴ 

2 4 ᾃ 

⁮᷾ - Є ҵ

4K+400 ị 
 6 ȳ ♄ ἤ о 

ᾈỴ’ Џ ȲḀạᾈ ҎỴḤẚȳ

ứị ᵍ═ ȴ 

 

2 4 Ԓ 

⁮᷾ - 

ϫϥ Ѭ ֮ 
 9 ȳ ♄ ἤ о 

ị ’ ȳ ѬЏ  

 

 

 

2 4 ᾃ 
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Є  

 

♄

ἤ (е ) 
ỗ Џᵂ ӭ ḳЏ ứЏ ∂  

ỗ ᶧ Џ  

ᾙ  

ᶧ  
▲

 

- ṭЍ -D187  555 

ȳ ♄ ἤ о(ᵶ╠צ

)Ȳṳ ▲ȳ

∟Ȳ ҏᾙ ȴ 

1. ᾈỴ’ Џ ȲḀạᾈ ẚȳ

ị ứἤȴ 

2. ạ(ֽ + )Ȳ ᵍ ═

ϱ ȴ 

3. ∕ ▲ȳ ȳᾙ ( ị ứ

иέ)ᶙכ∟Ȳ ҏ ứЏ ∂ ȴ

ῴḔ∂ ᾈ ϯйᴩⱢȲ

ị ứἤȳ ᵍ ϱ ȴ 

1 1 Ԓ 

-Є -D037 М 90 ȳ ♄ ἤ о 
ạ(ֽ Ḙ )Ȳ Ḥ ᴩ

Ɫȴ 
2 4 ᾃ 

Ӏ- -D228 М 93 

ױ Єצ Ȳᵀ

Ҡцἤ ȲЛὔ ᴩ ▲

цЏ Ȳ╝∂ Ԓ ♄ ἤ

оȴ 

ᾈỴ’ Џ ȲḀạᾈ ҎỴḤẚȳ

ứị ᵍ═ ױ)  Ҡцἤ

)ȴ 

2 4  

Ӏ-ӧ҇ -D044  67 

ȳ ♄ ἤ о(ᵶ╠צ

)Ȳṳ ▲ȳ

∟Ȳ ҏᾙ ȴ 

1. D044ᾈỴ’ Џ ȲḀạᾈ

ẚȳ ị ứἤȴ 

2. ∕ ▲ȳ ȳᾙ ( ị ứ

иέ)ᶙכ∟Ȳ ҏ ứЏ ∂ ȴ

ῴḔ∂ ֮ῶ Ѭȳị

ứЏ Ȳ ᵍЄ ֣

Ӣȴ 

1 1 ᾃ 

Ӏ-ӧ҇ -D047 М 84 
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Є  

 

♄

ἤ (е ) 
ỗ Џᵂ ӭ ḳЏ ứЏ ∂  

ỗ ᶧ Џ  

ᾙ  

ᶧ  
▲

 

Ӏ-г -D015  228 

♄ ἤ о(ᵶ╠צ )Ȳ

═ ҉ ▲ȳ ∟Ȳ

Ӕᾙ ȴ 

1. ᾈỴ’ Џ ȲḀạᾈ ẚȳ

ị ứἤȴ 

2. ạ(ֽ + )Ȳ ᵍ ═

ϱ ȴ 

3. ∕ ▲ȳ ȳᾙ ( ị ứ

иέ)ᶙכ∟Ȳ ҏ ứЏ ∂ ȴ

ῴḔ∂ ị ’ ȳ ѬȲ

ứἤȴ 

1 1 Ԓ 

Ӏ-г -D022  51 ȳ ♄ ἤ о 

1. Ὥ ị ’ Џ ȴ 

2. ḀạМҶ ϱ ( Ҡцἤ

)ȴ 

2 4 ᾃ 

Ӏ-ḏὭ -D014 ᵅ 48 Ӧ⅜ὧ ᴞᴩ  
ᾈỴ’ Џ ȲḀạᾈ ẚȳ ị

ứἤȴ 
3 4  

Ӏ-ḏὭ -D020 ᵅ 16 Ӧ⅜ὧ ᴞᴩ  
ᾈỴ’ Џ ȲḀạᾈ ẚȳ ị

ứἤȴ 
3 4  

Ӏ-ḏὭ -D023 ᵅ 12 Ӧ⅜ὧ ᴞᴩ  
═ Ḥ ᴩⱢȲҠ╟ᵂ ạЏ

ᵍ ═ ϱ ȴ 
3 4 ᾃ 

Ӏ-ḏὭ -D024 М 96 

ȳ ♄ ἤ оȲṳ

▲ȳ ∟Ȳ ҏᾙ

ȴ 

1. ═ Ḥ ᴩⱢȲҠ╟ᵂ

ạЏ Ȳ ᵍ ═ ϱ ȴ 

2. ∕ ▲ȳ ȳᾙ ( ị ứ

иέ)ᶙכ∟Ȳ ҏ ứЏ ∂ ȴ

2 2 ᾃ 
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Є  

 

♄

ἤ (е ) 
ỗ Џᵂ ӭ ḳЏ ứЏ ∂  

ỗ ᶧ Џ  

ᾙ  

ᶧ  
▲

 

ῴḔ∂ ֮ῶ Ѭȳị

ứЏ Ȳ ᵍЄ ֣

Ӣȴ 

⅜ὧ -Ϯ֮  -D097  31 

ױ Єצ Ȳᵀ

Ҡцἤ ȲЛὔ ᴩ ▲

цЏ ȴ╝∂ Ԓ ȳ

♄ ἤ оȴ 

ϯ ịᾈ ḤẚḀạЏ ( Ҡцἤ

) 
2 4 ᾃ 

⅜ὧ -Ϯ֮  -D046  178 ȳ ♄ ἤ о 

1. Ḙ Ὥ ị ’ ȳ ѬЏ ȴ 

2. Ḁạᾈ ҎỴ– ȳМҶ ϱ

( Ҡцἤ )ȴ 

2 4 ᾃ 

Ӏ-ӧ҇ D040  13 ȳ ♄ ἤ о 
ạ(ֽ Ḙ )Ȳ Ḥ ᴩ

Ɫȴ 
2 4 Ԓ 

Ӏ- D346 М 97 
♄ ἤ оȳ ὔ

П ȴ 

ᾈỴ’ Џ ȲḀạᾈ ҎỴḤẚȳ

ứị ᵍ═  (ᾈ Ҡцἤ

)ȴ 

2 4 ᾃ 

ῧ - Ὥ  М 434 ȳ ♄ ἤ о 

1. ᾈỴ’ Џ ȲḀạᾈ ẚȳ

ị ứἤȴ 

2. ạЏ (ֽ + )Ȳ ᵍ

═ ϱ ȴ 

1 1 ᾃ 

үὧ מּ- ḋ ֮  50 
∟Ȳ ᾙ∟ᾼ

♄ ἤ оȴ 

1.ị Ѭȳ’ Џ ȴ 2. ạЏ

(ֽ + )Ȳ ᵍ ═ ϱ ȴ 
2 4 ᾃ 
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Є  

 

♄

ἤ (е ) 
ỗ Џᵂ ӭ ḳЏ ứЏ ∂  

ỗ ᶧ Џ  

ᾙ  

ᶧ  
▲

 

үὧ -῀Ӑ Ὥ  М 82 ♄ ἤ о 

1. ᾈỴ’ Џ ȲḀạᾈ ẚȳ

ị ứἤȴ 

2. ạЏ (ֽ + )Ȳ ᵍ

═ ϱ ȴ 

1 1 ᾃ 

үὧ -֣   208 ♄ ἤ о 
ạ(ֽ Ḙ )Ȳ Ḥ ᴩ

Ɫȴ 
3 3  

 

 

ῶ 2-14  צὭЄ ḳц иד ῶ 

Џᵂ ӭ                            ד⇔                   ᴯ:Ҙа 

106 107 108 109 ֥  

 1,000 1,000 1,000 1,000 4,000 

ỗ  17,767 18,075 17,950 10,500 81,553 

Џ  76,906.599 78,000 81,050 88,500 308,807 

 95,673.599 97,075 100,000 100,000 394,360 
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ῶ 2-15  106~109דỗ ∂  

ӭ Є ⇔ד  (Ҙа) 

⇔ד

֥  

(Ҙа) 

 

106 

UAV ц♄ ἤ  
ếӂ -D063ȳD344 (D335ȳ

D348ȳD359)ȳD395 
554 

17,703 

 

▲цῴḔ  Ѭṭ -D015 4,800  

▲цῴḔ  ӧ҇ -D044ȳD047 2,050  

▲цῴḔ  ֮ 1,372  

▲цῴḔ  ῀Ӑ Ὥ  2,500  

ὭЄצ ḳ שׁ

цׄԓ  

ὭЄצ ᵒ ᴷц֚

⇔ ᴷ 

 6,427  

107 

֯Є ♄ ἤ ᴷ  ὧ  1,500 

18,130 

 

҉ ▲ȳ ȳᾙ  ⁮᷾ Є  4,700  

҉ ▲ȳ ȳᾙ  ⅜ὧ Є  5,430  

҉ ▲ȳ ȳᾙ  ῀Ӑ Ὥ  2,500  

҉ ▲ȳ ȳᾙ  ֮ 2,000  

ὭЄצ ḳ שׁ

цׄԓ  
 2,000 
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ӭ Є ⇔ד  (Ҙа) 

⇔ד

֥  

(Ҙа) 

 

108 

UAV ц♄ ἤ  

г -D022ȳϮ֮ -D046ȳϮ

֮ -D097ȳּמ ḋȳ -

D228 

950 

17,950 

 

UAV ц♄ ἤ ȳ 

֮ῶ֮ ▲ 
֣  1,000  

҉ ▲ȳ ȳᾙ   ṭЍ -D187 10,000  

▲цῴḔ  ḏὭ -D024 3,000  

ὭЄצ ᵒ ᴷц֚

⇔ ᴷ 
 3,000  

109 
҉ ▲ȳ ȳᾙ  ḏὭ -D024 5,000 

10,500 

› ▲цῴḔ  

Ὠ  

♄ ἤȳᾙ ц ứЏ   5,500  

: Ӑῶ Ṽ Ὥד105-107 ᶝ ᴩПɪ ὭЄצ ᵒ ᴷц֚ ⇔ ᴷɫ֢ ◕ἤכὨȲ ▲  
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ῶ 2-16  106~109דЏ ∂  

 Џ ӭ Є  Џ в  
 

(Ҙа) 

⇔ד

֥  

(Ҙа) 

 

106 

ḳЏ  ӇỌ 1 ֮ 3 ȳ Ỵ 80 m 9,025 

75,657 

 

ḳЏ  
Є ҵ 4K+400

ị’ Џ  

20ќȳ֮ 40ќȳѬ 100 mцẔ҃

╦ ị’ ╟ 
19,132  

ḳЏ   ṭЍ -D187 
ỆᶩЏ 3   60m 4 mȲ ị ứЏ ּפ

900 m 6 m 
14,250  

ḳЏ  Є -D037 ịּפ 60 mȳị Ӣц Ѭ ╟ 4,750  

ḳЏ  г -D015 

1 ȳỆᶩЏ 6 ȳ Ỵ 200 mȳᾈ

100 mȳị Ӣ 2500 m2ȳ ֣ ѬЏ

350 mȳ Ѭ 2 ȳᵾ 50 mȳị

200 m2  

16,150  

ḳЏ  ӧ҇ -D040 
ạ 3 ȳṆԝỆᶩЏ4 ȳị Ӣ

2000 m2ȳ ֣ ѬЏ300 mȳ Ỵ300 m 
12,350  

107 

ḳЏ  ếӂ D344 ị ứ(1/2)0.5е  15,000 

80,870 

 

ḳЏ   ṭЍ D187 ị ứЏ 1500m6m 20,000  

ḳЏ  г D022 
ị Ѭ ╟:120ᴏȲị ứ:200ӂѠ

еѐ 
10,000  

ḳЏ  г D015 
ỆᶩЏ6 ȳ Ỵ200 mȳᾈ 100mȳ

ị  
20,000  
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ḳЏ  ֮ ị ᾙ 6,870  

ḳЏ  ῀Ӑ Ὥ  ᾙ:200ᴏȳ ’ Џ 9,000  

108 

ḳЏ  ếӂ -D344 ị ứ(2/2): 0.5е  12,500 

101,050 

 

ḳЏ  ếӂ -D063 Ỵ:350 mȲ ’ Џ:10  12,500  

ḳЏ  Ѭṭ -D015 ᾙ 300 m 6,000 ứиέ Ὠ  

ứЏ  г -D015 
:100 mȲị ứ:3000 m2Ȳᵾ ᾙ

:250 m 
30,000 ứиέ Ὠ  

ứЏ  ῀Ӑ Ὥ  ᾙ:300 mȲ Ỵ 400 mȲ ’ Џ 20,050 ứиέ Ὠ  

ứЏ  ֮ ᾙ:500 m 20,000 ứиέ Ὠ  

109 

ḳЏ  ếӂ -D395 Ṯ+ ╟ 2  16,000 

100,450 

( ṭЍ

-D187

) 

 

ứЏ   ṭЍ-D187 
ᾙ Ȳ ᾙ Ȳ ṭЍ ᾙ

Ȳϡ ỉ ᾙ 
1,780,000 ∂  

ḳЏ  -D228 Ỵ:600 mȲ ’ Џ:10  26,000 Ҡцἤ  

ứЏ  ῀Ӑ Ὥ  ᾙ:400 mȲ Ỵ400 mȲ ’ Џ 18,450 ứиέ Ὠ  

ứЏ  ֮ ᾙ:1000 m 40,000 ứиέ Ὠ  

1: Ӑῶ Ṽ Ӑᶝד105-107 ᴩПɦ ὭЄצ ᵒ ᴷц֚ ⇔ ᴷɧ֢ ◕ἤכὨȲ Џ ╟ᵂ֮  

2: Ӑῶ ═ ᾼц ה Ӕ 
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2-6 Є ḳ ᵂⱢ 

ḳ ᵂⱢ… Ṯḳ ᵂⱢȲϷ ╥‍Џ њ◕ᾼᵛ

ȳ ᶹ Ӂ ד ╟ ᵂⱢϷҠҔ╗ḳ ᵫ ȳ͂Ṯḳ

Ω ȳ ḳ ȴẂֽ ẃᴫ Ỵ֮ П∂ Ȳ…Ṽ Ѭ’ᶝ

ПЁӰ☼ּמᴥ ᶹ (​ 350 mm/day)ȲἨМҶ֮ ▲Ἤ П֮ϯ

Ѭᴯϱс 5 m/dayȲἨ֚צ П ȲӦ֮Ѡ╜Ἀ ֮ ᾓׁשᵒ╥ᵡ

ד ᵂ ȴ 

Ὥ ᶝ П Ὥצ ֮Ȳ Ἰȳ֮ ѹ Ȳ ӻ Ҡц

ἤצ ȲW Ɫ ᶹПᵛ ӭѿ ​ ⱢҠᴩȲT Л֝ПЄ

П֮ῶ ἤȳ֮ ԈȳҠ ạ ֢Л֝דȲ ứϚ ἤП

Ьצ∕ ϚḔׁשṅП ᴩȲῴḔҠᴕ ᵓӣ ҭ ḳ ​ П

…Ȳ Ɫ ḳ П ᴕȴ 

ӣ ​ П ᵂⱢה… ị Ṽ Ɫד ПѠה

(Jamaludin &Ali, 2011)Ȳ ​ П ꜜ Ϸ ӣὑ ịП (Sengupta 

et al., 2010; Nafarzadegan et al., 2012)ȷ ​ ⇔ц ​Ἃ П הװ ӣ

ὑ ☺ȳ Єᵓȳ ẃᴫṸ П ị ᶹṆ (Aleotti, 2004; Flentje and 

Chowdhury, 2006; Jamaludin and Ali, 2011)ȷѡӐӼ ӣ ​ ⇔ц

​ ὑױӭᾼ(Kuramoto et al., 2002; Sato et al., 2002)ȷ ​ ὑ ӼⱢ

Ɫі ị П᾿ ֪ Ȳ ṓП ֥ ӣ 2 ​ ꜜ

ị …Ȳ ӣϱȳϯ ẃ Ὑ ị Ӣ ᶮȲϯ (lineA)Ɫ ị

Ở Ӣ ᾼ ​ ԈȲϱ (line B)⁄Ɫ ị ═ ứᾼ ​ Ԉ(Lee et 

al., 2013)ȴLee et al. (2013)ᵓӣӖ ד85-99 П ​  ṭЍе

ị ṶԈ ᴩׁשṅȲ89 Мצ 18 Ӣ ị Ȳ צ

258 ị Ȳ ҏ ṭЍе ịП ȲҔᵶצ ​ (mm)

ѿц Є ​ ⇔(mm/hour)Пϯ ȴ ױ ֫ … צ ᵿ Ԉד Ȳ

ӣ ᴩ ȴӐ ᴕѿϱ ἘȲѿг -D015Ɫ ẂȲ

ҏ ∂ Ȳ Ɫḳ ᵂⱢП ᴕȲ ṓ 6-3 ȴ 
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3 ȳ Ὥצ ὔ П ц♄ ἤ ᴷ 

3-1 Ὥצ ὔ П  

Ὥ ᶝӭ›Б∂ П Ӏ-г -D015ȳ Ӏ- -D346

ὔ Ȳὑ ӻ∟ ᴩ ὔ ṳ═ ȲD015 ѿц

D346П ὔ ᴯ в иᵑֽ  3-1ȳ  3-2ἬӱȲ

Ԛ Ҕᵶ GPS 11 ȳᴼ 2 ȳѿц​ 2 Ȳ ֢ иҏП

П֮ῶ ȳѿц ​ ȴẔМ D346 ∂ 5 ȲỆứ

МҶ֮ Ἤ ὔ Ԛӣѻ Ȳӭ›МҶ֮ Ἤᾼ ὔ ѻ

ṳ ẁӨ ѠהȲ ᾿ ֣ ὔ ậȴ ὔ

Ẃᴩ ЏᵂҔᵶѿϯ ӭ: 

1ȳ - ҵ ȲҔᵶ щ ▀ȴ 

2ȳ в ▲ȴ 

3ȳ֢ ȴ 

4ȳ ϩ╥ᵡ҉Ṝȴ 

5ȳ ▲ѻ ╥ᵡӔ ᵂȴ 

6ȳ ϯ  ậȴן

Ὥ ᶝ⅜ὧὭ Бỗ ᴩ D015ц D346ϡ ὔ П

ȲӐ БὑӐ(106)ד 10ѣ 25ѡ ֝⅜ὧὭ ц ᴩ ӻПЏ

ᵂȲ цᴯ ֽῶ 3-1ἬӱȲ ѱֽ  ϝ( ὑӒ ԏ )ȴẔ

М D015-G3ȳD346-G1ц D346ᾼ​ Ӧὑ▐ ᴯ  Ὼ ֵȲѹ​

ϱѠ Ὤц ᴰ(  3-3ц  3-4)Ȳ ​ ȳ

ὨȴӐװ ӻṳӑӻҀ Пד Ȳֽ ȳ ȳ Џ ȳ

ᵂњҌȳṆ ȳц נּ Ȳ∟ ϯ ȳ ц’ Ӧ

ᴩȲӐ ᴩ Ȳṳὑ Ḃ ϱ ∟(D015-G3ȳ

D346-G1ц D346)Ȳ═ ’═ Ȳֽ ֮ ẞ ῀Ὥ ᶝ⅜ὧ

Ὥ Ȳỗ ᴩ ȴ Ӑ ỆứḕѣϚװẂᴩἤ ᵂ Ȳ

ṳ ḕѣϯ П Ȳֽ ẞщḳ(ֽ )Ἠ╥Ẕ҃ ᾭᾓṼ

Ḗ Ғ װ ȴ 
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 3-1  D015 ὔ ᴯ в  

 

 3-2  D346 ὔ ᴯ в  
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ῶ 3-1  D015ц D346 ὔ ᴯ ц Ὑ(106.10.25) 

ᴯ  ֤ X Y   

D015 G1 217854 2551982 щ ȳѻ ȳ ȳ

ᴃȳы ὰȳ  

​  

 
G2 220110 2552686 щ ȳѻ ȳ ȳ

ᴃȳы ὰȳ  

GPS 

 
G3 220007 2552407 щ ȳѻ ȳ ȳ

ᴃȳы ὰȳ  

╝ М 

 
G4 218926 2551980 щ ȳѻ ȳ ȳ

ᴃȳы ὰȳ  

GPS 

 
G5 218773 2552256 щ ȳѻ ȳ ȳ

ᴃȳы ὰȳ  

GPS 

 
G6 218866 2553304 щ ȳѻ ȳ ȳ

ᴃȳы ὰȳ  

GPS 

 
E1 220158 2552455 ѻ ȳ  ᴼ  

D346 G1 221674 2554896 щ ȳѻ ȳ ȳ

ᴃȳы ὰȳ  

GPS 

 
G2 221703 2555045 щ ȳѻ ȳ ȳ

ᴃȳы ὰȳ  

GPS 

 
G3 221868 2555003 щ ȳѻ ȳ ȳ

ᴃȳы ὰȳ  

GPS 

 
G4 221597 2555254 щ ȳѻ ȳ ȳ

ᴃȳы ὰȳ  

GPS 

 
G5 221669 2555256 щ ȳѻ ȳ ȳ

ᴃȳы ὰȳ  

​  

 
E1 221689 2555321 ѻ ȳ  ᴼ  

 
E2 221589 2555348 ѻ ȳ  ᴼ  

 

Ӑ ѿҒ Є NovatelеҨ П ӣ GrafNavМᾼ GrafNetḕ

щ Ϛ ὨȲ ᵂЮ ֽ  3-5ȳ  3-6ȴ 
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 3-3  D015-G3ц D346-G1GPS ᾓ(106.10.25) 

 

 

 3-4  D346​ ᾓ(106.10.25) 
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 3-5  GrafNet  

 

 

 3-6  GrafNet и  Ὠכ
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3-1.1 г -D015 

г -D015ѻ G1ᾼщ ╝ Ȳὑ ד106 9ѣМע ᶙכȲ

ᵀ G1 9ѣצ 5щȳ10ѣצ 10щц 11ѣצ 6щȲ ӱ G1 Ữ

ӑᶙכ ∂Ȳѻ ᴯὑѡ ȳ ԏ⇔Ἠ ϩ (ἨҠḂ )Пᴯ Ȳ

Ҡ Ữӑ ᶔ Ȳ∟ Ь Ḃ ȴ֪ ὔ ד ὑѻ

Пᴯ Ȳѻ ӑ ∂ᶙכȲ ᾎиέ  о ȴӐ 9ѣц 10

ѣ ẔכὨȲ Ὠֽῶ 3-2ἬӱȴӦ ЛṜѿכҏ ᴯ Ȳ

ὑѻ ᶙכ ∟ԛ ᴷẔ оṳ › Ὠ ѩ ȴ 

 

ῶ 3-2  D015 ὔ  Ὠכ

GPS  ѡ  
EѠ֣ᴯ  

(mm) 

NѠ֣ᴯ  

(mm) 

Ѡ֣ᴯ  

(mm) 

G2 2017/9/24 -0.30 -1.00 -9.20 

G2 2017/9/25 8.90 -12.60 -30.30 

G2 2017/9/26 6.40 -6.20 -34.00 

G2 2017/9/27 13.20 -2.50 -17.90 

G2 2017/10/11 8.20 -40.10 -29.80 

G2 2017/10/12 -28.50 -3.90 -77.80 

G2 2017/10/13 20.00 4.10 -28.20 

G2 2017/10/14 -2.30 -22.50 -56.90 

G3 2017/9/24 -8.10 1.90 9.60 

G3 2017/9/25 -2.50 5.20 -11.80 

G3 2017/9/26 -10.00 11.40 7.90 

G3 2017/9/27 16.60 -5.30 -33.50 

G4 2017/9/25 1.70 -9.80 -23.30 

G4 2017/9/26 1.40 -2.60 1.00 

G4 2017/9/27 0.30 -7.80 -13.70 

G4 2017/10/5 -7.30 14.50 -10.60 

G4 2017/10/6 -6.60 -9.90 -10.80 

G4 2017/10/11 4.30 -23.20 16.80 

G4 2017/10/12 -129.40 -13.90 57.40 

G4 2017/10/14 -1.20 -13.90 -35.60 

G5 2017/9/26 -4.2 10 10.3 

G6 2017/9/25 26.5 -28.7 -4.1 
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G6 2017/9/26 28.6 -39.3 12.6 

G6 2017/10/5 21.8 -24.1 -7.8 

G6 2017/10/11 31.9 -84.2 -13.1 

G6 2017/10/12 -26.6 -34.3 -73.0 

G6 2017/10/13 10.2 -6.4 7.1 

 

3-1.2 -D346 

GPS Ɫ ד106 8ѣ 1ѡᴟ 11ѣ 30ѡȲG4ὑ 11ѣ 8ѡ∟

ȲẔ Ԍ ҷѻ …֪Ɫ ắ ȳѡ ϩЛṜȳ

Ὲ⇔ЛṾ ֪ ȴӦ  3-7ᴟ  3-9 Ὠ ӱ 8ѣ 1ѡᴟ 8ѣ 11

ѡצ Ὑ ᾼὧᴫ֣ц оȲѿ G1ȳG2ц G3ẃכȲ10щᾼ֣ᴫ(֣

ὧⱢӔ)ᴯ פּ 10еиȲ ᴯ Њּפ 2еиȲẔ ᴫц֣צ

֣ϯ (1~2еи/ѣ)ȴӐװ › Ὠѩ ὑ 3-2.2 Ὑȴ 

 

 
 

 3-7  D346 G1ц G2  
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 3-8  D346 G3ц G4  

 

 

 3-9  D346 G5  
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3-1.3 Њ  

D015ц D346 ὔ ᴟӐ11(106)⇔דѣἉЬ֯׀ 2 ȴ 

1ȳD015ѻ G1Ữӑ Ӕ ᵂȲ Ȳциέ 

оȴ 

2ȳ ἤ Ȳֽ D015-G3ц D015-G5ȴD346-G4

ᴞ 11ѣ 8ѡ∟ᵛМ ȴ 

3ȳ и ὑ֝Ϛ נּ◕ ֵ Ȳֽ  3-10Ἤ

ӱȲ2017ד 10ѣ 1ѡ 0 0и צה0ּ 3 Ȳᵀ Л֝ȴ 

 

 

 3-10  GPS ᾭᾓ 
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3-2Є ♄ ἤ ᴷ 

гצ╠ -D015ȳ -D346ϡ ὔ ҵȲӐЏᵂӼ

Ҕᵶ Ὥ ц⅜ὧὭ ═ П ṭЍ -D187 צ╠

ȳ֮ϯѬᴯ Уцӧ҇ -D044 ӧ҇ -D047 ὔ ȲԚ 5

ὨȲכ ᴩЄ ♄ ἤ ȴK֢ П

Ὠכ Ὑֽϯ: 

 

3-2.1 г -D015 

Ӑ г -D015ᴞ ד103 10ѣᴟ ד104 10ѣᾼ

ὨȲ вϚԚצ 5 GPS ȳ1 ᴼ ц 1 ​ (  3-11

цῶ 3-3)ȴ› ɦ ὭЄצ ᵒ ᴷ ὔ иέɧ

Ӧ LiDAR ֮ᶮ ᴩ ᵒ ȲЄ и╥ѿІ ȳ Ɫ

ꜜȲ иҏ ֵІ Ȳ и ∟ḟứ ᴯ ȲӭᾼⱢ ֢

І ᾼ ȴֽὨ GPS ừȲ Ҡѿ҅ῶ ṷ ᾼ

ȲᵀֽὨắẞᶝ ֮ᶮ Ȳ Ẕ҅ῶἤȲѿц╥ᵡ

оᴩⱢȴ 

Ὠ ӱ LG015-G6צ Ὑ ᾼᴯ ȲẔ ֵ֯ 2еиѿϯȲ

ЛṜ ѿ ᴷ♄ ἤȴLG015-G6(  3-14)ᴯὑ 133 М ′

ד102) )ȲҠӣѿᴷ ᶝ (′ ) ị ȴ֯ ד104 4ѣᴟ 10

ѣ Ởצ ЄП ȲЄּפ╥ 4еи֣ҖȲ3еи֣ᴫȲѠ֣ ị֣Ϛ ȴ

5 GPS ₣᾿ᴯ ϯП֣צ⁄ Ȳּ֯פ 1~5еиȴLG015- G2ᴯ

ὑѻ ϱ ′ П ȲҠ ᴷ ứἤц ϱ

ᴩⱢȴ ᴖṕȲ ц ỮЛṜ ѿ ᴷ♄ ἤȲѹ ​

ד Ȳ ԛ═   ȴ֮ ῶᴼ פּ⇔  2 mȲᴯ о Ὠ֯ 104

ד 1ѣ 4ѡצ 7.5 ᴏᾼ оȲ106ד 9ѣ ∟Ȳ9/7~10/8ḥצᴼ

оȲ ц ỮЛṜ ѿ ᴷ♄ ἤȴ 
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Ӑ ὔ Бὑ ד106 7ѣ Ȳᵀֽ›Ϛ Ἤ ȲҠӣП

ЛṜȲỮ ᾎ ѿиέ ȴ֪ ױ ֥Ӑ ᾼ֮Џ Ὠὑ г

Ὑ♄ ἤ ᴷ Ὠȴ 

 

 

 3-11  г -D015 ὔ ᴯ  
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ẃ ȸ ὭЄצ ᵒ ᴷ ὔ иέ(Ὥ ᶝȲ104ד) 

 3-12  г -D015› ᵒ  

 

ẃ ȸ ὭЄצ ᵒ ᴷ ὔ иέ(Ὥ ᶝȲ104ד) 

 3-13  г -D015› ᴯ в и  
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( ᴞ:צὭЄ ᵒ ᴷ ὔ иέȲ104) 

 3-14  LG015-G6 GPS  (ד104)

 

ῶ 3-3  г -D015֢ Ὑῶ 

  TWD97_X TWD97_Y 

GPS 

LG015-G1 ӭᾼⱢѿ ứᾼᾈ ֮ Ɫ ֮Ệứ  217853 2551981 

LG015-G2 
ӭᾼⱢ 1-1 ᾼ

 
220054 2552438 

LG015-G3 ӭᾼⱢѻ (0-1)  220105 2552684 

LG015-G4 
ӭᾼⱢ 1-5 ᾼ

 
218933 2551981 

LG015-G5 
ӭᾼⱢ 2-4 ᾼ

 
218780 2552256 

LG015-G6 
ӭᾼⱢ 4-1 ᾼ

ᶮ ᶮ 
218866 2553304 

ᴼ  

LG015-E 
ӭᾼⱢѻ ếѻ ᾼד

 
220151 2552458 

​  

LG015-R ӭᾼⱢױ П​ נּ  217853 2551981 

( ᴞ:צὭЄ ᵒ ᴷ ὔ иέȲ104) 
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3-2.2 -D346 

֯Є -D346ᴩ╜ Ɫ Ӏ ЍṭȲ ὑ

104Ὥ ֮Ȳ ẃ Ѭ ȴ ᵧӦὧҖ֣ᴫ⁮ Ȳ

Юὑ 1,200ᴟ 400 еѐ(  3-15)Ȳ в иӁ ֽ  3-16Ȳѻ

ị֣Ɫ֣ᴫ(  3-16 1)цᴫ⁮ᴫ(  3-16 2)ȴ ֮ѻ ҏ

М ѷМ ☺ Ȳỵἤѻ Ɫ ỵἨὰỵ ᶈ ᾭ+ỵ (  

3-17)Ȳỵ ᴯ Җ ὧ 80⇔Ȳ֣⁮ 50Ȳ ịᵧ ӻȴѩ Ӗ 77

Ὼד104 ד30 Ὲ (  3-18)Ȳ ӱ D346 ᾼ֮ῶ

оȲѻ ḥצ∟ ᾼ ᶮȲϯ ịҿỴ Ṏ ȲҢỴ⁄֪

ᶮכ Ȳѩ Ӗ 77цӖ ᾈד104 Ȳ Є оᾈ 65еѐȴҿ

ϱ ị Б– ᴟ ȴӦ ᾓῈὁ Ҡṓ(  3-19)ҿҢ ѻ

Ṏὑ МȲҢ П ứἤắҎỴḤẚ ꜙ ȴ 

 

 

 3-15  D346֮ ᴯ  
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 3-16 D3466 иӁ  

 

 
ẃ :МҶ֮ ▲ἬȲ☼ ֮  

 3-17  D346 ֮  

ị֣1 

ị֣2 
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 3-18  D346Ӗ 77ц ד104 Ὲ ᵒ  Ὠכ

 

 3-19  D346 ᾓῈὁ  

 

104 ד ὭЄצ ᵒ ᴷ ὔ иέὑ -

D346∂ 5 GPS ȳ1 ᴼ ц 1 ​ (  3-20цῶ 3-4)Ȳ

ӭᾼⱢ вѻ (0-1)ȳ Ϛ І (1-1)ц ϡ І (2-1)
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╥ᵡצ ȴӦ› ᵒ ȲӐ ắ ϱ ȲӦ

› ᵒ П֢Іи ȲֵⱢϱ П › ȲGPSҠ ╥ᵡϱ ȴӦ

 3-21цῶ 3-5 Ҡṓ GPS ᴯὑϚ ӂỌП֮ᶮП Ȳ ᴕ 103

ד Ȳ֯ Ṿ Ὲ⇔ᴕ ϯȲ Җ ӂ (ӭ›ⱢὨ )Ȳ

цד77 Ӕד104 ӱ(  3-22)Ȳӂ ᴞ ד77 ᵛБ֯׀ȲὨ

֮ȲGPS ᴯ ᴯ оὔắ ֮П ȴ 

 

ᴞΥ צὭЄ ᵒ ᴷ ὔ иέȲмлп 

 3-20  -D346 ὔ ᴯ в и  

 

ῶ 3-4  -D346֢ Ὑῶ 

  TWD97_X TWD97_Y 

GPS 

23-G1 
ӭᾼⱢ 1-1 ᾼ ὧ

 
221678 2554910 

23-G2 ӭᾼⱢ 1-1 ᾼ 221719 2555060 

02

23-E2

23-E1

23-R 23-G3

23-G1

23-G5

23-G2

23-G4

0-2

0-1

1-1

2-1

2-2
3-1

3-2

3-3

4-1

4-24-3
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  TWD97_X TWD97_Y 

 

23-G3 ӭᾼⱢѻ (0-1)  221871 2555010 

23-G4 
ӭᾼⱢ 2-1 ᾼᴫ

 
221598 2555250 

23-G5 
ӭᾼⱢ 1-1 ᾼ ᴫ

 
221672 2555250 

02Ệứ  ӭᾼⱢѿ ứᾼᾈ ֮ Ɫ ֮Ệứ  220492 2556680 

ᴼ  

23-E1 
ӭᾼⱢѻ (0-1)ếѻ ᾼ

ד  
221687 2555320 

23-E2 
ӭᾼⱢ 1-1 ϩ

о 
221603 2555340 

​  

23-R ӭᾼⱢױ П​ נּ  221676 2555260 

( ᴞ:צὭЄ ᵒ ᴷ ὔ иέȲ104) 

 

 

 3-21  -D346 ὔ LiDAR ị⇔  
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(ҿ)77ד (Ң)104ד 

 3-22  -D346 Ӕ  

 

ὔ Ɫ ד102 6ѣᴟ ד104 10ѣȲ вצ 3 Є

ṶԈȲиᵑⱢ ד102 רּ ц ד104 ȴ 

Ӧ GPS Ὠ ӱȲ102ד רּ ц ᴯ Ὑצ ᾼ

֣ᴫц֣ϯ Ȳ ∟ GPS ֢ ᴯ

(102/8/28~102/9/4)Ȳ⁮Җ֣ᴯ ЄⱢ 23-G3ּצפ 6.31 mm/day֣Җȷ

ὧᴫ֣ᴯ ЄⱢ 23-G1ּצפ 29.82 mm/day֣ᴫȷ ֣ᴯ

ЄⱢ 23-G2ּצפ 20.80 mm/dayḛ ȴ֯ цד103 ​ủ›Ȳ֢ד104

о Ϛ Ȳѿד ᾼ ⇔֣ᴫ֣ϯ ȴ104 ד ∟

(104/8/8~104/10/14)֢ ᴯ Ὑ ЄȲ֯⁮Җ֣ᴯ ЄⱢ

23-G2 צפּ 0.43 mm/day֣Җȷὧᴫ֣ᴯ ЄⱢ 23-G5 צפּ 1.98 

mm/day֣ᴫȷ ֣ᴯ ЄⱢ 23-G4 צפּ 1.21 mm/dayḛ Ȳ  

3-23Ɫ Є ṶԈᴯ ֣ ȴ ᴖṕȲ ᴯ ắ​ Ȳ

ᴯ ᴫц֣ϯ ȴӐד⇔ 8 ѣц 9 ѣ Ὠ ӱ(  3-7 ᴟ  

3-9)Ȳ8ѣ 1ѡᴟ 8ѣ 11ѡ G1ȳG2цG3צ Ὑ ᾼ֣ᴫ(10 mm/day)

ц֣ϯ (2 mm/day)Ȳ֪ ​ Ữӑ ȲӦ Ὼ​ C1V231_
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М ӱȲ7ѣ 31ѡᴟ 8ѣ 1ѡצϚ ​ 435.5 mmᾼЄ ​Ȳᴯ

Ҡ צ​ ȴ ᴖṕȲ ᴯ ắ​ Ȳᴯ ᴫц֣

ϯ ȴ 

Ӑד⇔ 8ѣц 11ѣ Ὠ ӱ(  3-7ᴟ  3-9)Ȳ8ѣ 1ѡᴟ 8ѣ

11 ѡ G1ȳG2 ц G3 צ Ὑ ᾼ֣ᴫ(10 mm/day)ц֣ϯ (2 

mm/day)Ȳ֪ ​ Ữӑ ȲӦ Ὼ​ C1V231_ М ӱȲ

7ѣ 31ѡᴟ 8ѣ 1ѡצϚ ​ 435.5 mmᾼЄ ​Ȳᴯ Ҡ

צ​ ȴ ᴖṕȲ ᴯ ắ​ Ȳᴯ ᴫц֣ϯ ȴ 

֥ ד102 6ѣᴟ ד104 10ѣȳ106ד 8-11ѣ ὨȲ -D346

ᾼ GPS Ὠ ӱ֯ ​ṶԈ∟֣צϯᴯ ᾼ ȲѠ֣ ị֣Ϛ

Ȳ ị֣ЛыϚ Ȳ ắᶝ ֮ᶮ Ȳױ ẞᾼᴯ

о ​ דצ Єᾼד ἤȲT Ҡ ЛṜѿ҅ῶ ᾼᴩⱢȴ 

 

  

(ҿ) ∟             (Ң) ∟ 

 3-23  -D346 Є ṶԈᴯ ֣  

 

֮ῶᴼ Є о ӱ֯ װϮד102 ṶԈ( ȳרּ ȳ

щẏ )Ȳ 23-E1ּצפ 8еиᾼἮᴼ Ȳ 23-E2Ϸּצפ 5е

иᾼἮᴼ ȴ103ᴟ ד104 ắ ​Ἠ ṶԈ Ȳᴼ о ЛЄȲ

ẔМ 103/6/1~103/8/1 Ȳ23-E2צ 3.3еиПἮᴼ ȴ› ᵫṳӑ Ὑ֮

ῶᴼ П ⇔ȲӐ Ȳ֮ῶᴼ פּ⇔  1еѐȲѿᵒ
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ϩ ᾼ о ᶮᴖṕȲ ⇔ы Ȳ ᾎ ϩ

П ȲἬ ẞП Ὠ Ɫᶝ П ϩ ȴ 

Ӧ ϡ ♄ ἤ ᴷ ὨȲҠ῀Ӑ ӭ›ḥצϚהװЄ ♄

ᾼ ȴᵀ ϱ Ὼѻ ȲҒϱᾈ ═ – ị Ȳ ϚḔ ▲ц

иέ ╥ᵡҠ ᾘ ỵЁꜜ ȴӭ› ὔ ᾼ М

ὑϱ ịȲѹׄ ᴯ ắᶝ ֮ᶮ Ȳ ᾎӦ צ Ὠч╣Є

ᾼ ᶮ ц♄ ἤȴ 

 

3-2.3 ӧ҇ -D044D047 

ӧ҇ -D044цD047Є ᴩ╜ Ɫ Ӏӧ҇ ếׄṭ

цЄӥṭȲᴯὑ Ѝ Ѭ Ȳ ὑ Ѝ 4 Ὥ ֮Ȳ ҵѻ Ɫү

20цү21ȴ ᵧӦὧ֣ᴫ Ȳ Юὑ200ᴟ800еѐ(  3-25)ȴ 

ṼМҶ֮ ▲Ἤ☼ ֮ Ȳӧ҇ -D044ϱ ịҏ ֮ ⱢМ ѷ

-ϱ ѷ⁴ +ỵцᾇ +ỵП Ѝ+ỵȲϯ ịҏ ᾭ ỵП Ѭᵾ

ỵȲӧ҇ D047ϱ ịҏ ֮ Ɫ Ѝ+ỵȲϯ ịҏ Ѭᵾ ỵ

ц +ỵц ỵ Ф П (  3-26)Ȳ ᶝ ὑϯ ịȴ 

 

 3-24  ӧ҇ -D044ц D047֮ ᴯ  



3-22 

 

 3-25  ӧ҇ -D044ц D047֮ᶮиӁ  

 

 

ẃ :МҶ֮ ▲ἬȲ☼ ֮  

 3-26  ӧ҇ -D044ц D047 ֮  
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ѩ Ӗ 65 ד104 ד30 Ὲ (  3-27)Ȳӧ҇ -D044

ᾼ֮ῶ оȲѻ ḥצ∟ ᾼ Ȳɲϯ ị Ṏѻ ắᾈỴ–

ȴӧ҇ ᾈ ὑӖ ד82 10ѣᶙЏȲ Ɫ 246еѐȲױ ›

ắᾈỴ– כ ϱ Ȳ ᾈ ᶙכ∟Ȳ ϱ П ᶮЛὙ ȲẔі

П ᶮӼЛὙ ȴϯ ị ₤ắỵἤ ȲҢ Ɫ⁴

ỵȲ פּ⇔⁴ 1еѐȲ ỵ ὔắѬḤ Ȳ֯ị ϱᵧ ҎҐᾭȴМ

Ɫ ỵᶈ +ỵȲⱢ ֣ịȲ פּ⇔⁴ 2еѐȲҿ Ӧ

Ṏ Ẕ ⁴⇔ ⁴Ȳ ѻ ֯ ϱ Ṏ(  3-28)ȴ 

ӧ҇ -D044ц D047֮֯ᶮϱҠиכϮ ȲиᵑⱢị ȳị

◕ ịᵿ(D044צỵ ȲD047⁄Ɫ )Ȳ  3-29ȳ  3-30Ɫ

Ṕ П֮ᶮ ȴ 

 

 

 3-27  Є ӧ҇ D044ц D047 Ὲ ᵒ  Ὠכ

 


































































































































































































































































































































































































