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Мѝ  

    Ỵ ᾼ ἤắὧҖ ᴫ⁮ủ ц ᴖᵧ ᴞ ȴῺ 

ד 20 ὁ ѱ ӱȲ֯ ҏѬЀ Ὼ4 טּ ᶙЏ∟ȲG1ȳG2ȳG3 

ᾼ Ḙ ҏ ϠὙ ᾼ ế оȴӐ ṅЄשׁ֯ס ֮ ᾇḘ

ạȲ оѬ ϩế ᾇḘ ἤȴᶺ ṅϠⱢШשׁ ḛ ᾬѩ ὔḛ ֯ G1 

ᴖ‍G2ȴӐ G1 Ɫᴶ ὔ ḘȲṳׁש Ϡ Ḙ ᾼῴḔ

ȴӐ Л֝ủ ᾼ ᴄȳᾌ ȳ◦☼ếᾇḘ ᾼ о ᴩϠ ȴ ▲

ӭҔ╗ ᴄȳᾌ ȳ ☼ȳ ☼ȳ Ḙ ⇔ȳ Ḙ ȳ Ḙ

⇔ȳḛ Ἁ ȴᶺ ֯ G1 ᾼ Ḙ Ὑצ⇔ ᾼủ ȴ

ẞᾼ Ɫ0 - 0.04 m/sȲҍủᾼפּ⇔ ⇔ Ẕ҃ủ ЄЄȴБḛ ᾼἉ

֯G1 Ὑצ ᾼủ ἤ ȲG2 G3 ᾼủ ⁄ЛὙ ȴ 

    ֥ ế ᴕ Ȳ ᶩῶ ѿ ӰⱢѻȲḛ ᾼḛ ᾬ֯Ὲ

ϱиᵉЛᶁлȲṿ Ɫכ Ḙᾼѻ ạȴ֪Ɫ Ỵ Ѭ ᾼἉᶩ ϩѻ ᾼ

ẃ Ɫᾌ Ȳϭҍủ Ὑ ὑ ủȲ ҍủᾼ Ḙ ⇔Ὑ ὑ ủȴ

ᾇḘ ☼ Ȳᴖ ☼ϭѿ ☼ц ☼Ɫ ᾼѻכ ֪Іȴ֪ὧҖủ ☼֯

Ѭ ᴫ⁮ủ ☼Ȳṿ ᾼד ☼ц ḘѠ֣ἏᴫἨᴫ⁮֣ȴᾌ

і ᾼἉᶩ ϩ Є 2-3еѐѬ֯פּ Ȳᴖ Ḙ Ѭ ֯ ủּפⱢ5еѐвȲ

ҍủּפⱢ10еѐвȴᴖG1ȳG2ȳG3 ᾼҳ טּ  ⇔иᵑּפⱢ3ȳ5ȳ7ц10е

ѐȴ Ὼ G1ᾼҖ טּ Ѭ Ҭצ 3ᴏҿҢȲּ֪ט ы ᾎ  ҍủᾼ ᾇḘ

Ϥ G1ȴế G2ц G3דѩȲӦὑ G1 ϯ ᾼѬ ȲЄ иᾌ ֯ ϯ

Ȳ֪ױḛ ᾬḆ ὔḛ ֯G1 ȴ 

Ӑ Ϸ Ẓװ Ȳ вҵ ◦Џ ȳӢ ȳ Ỵּד

ᾼ ҒȲѿ сṳ Ӑ ᾼכὨȴ ∂ Ȳ ═ ᾬ ȳӢ ế

Ẕ҃ ֪І ᴩ ȴ Ḇ ếḆ ᾼ ₤ẃ ᶮ оȴ LNG

∂ ᾼ Ӈ ֥Ӣ ế’  Ὠȴכ

 

  



  

ii  

ѝ (Abstract) 

The characteristics of wind and waves in the coastal area of Taoyuan show a nature variation 

due to the influence of the northeast and southwest monsoons and typhoons.  Aerial photos taken in 

the past 20 years show apparent differences and changes in the intertidal algal reefs covered by sand 

in the areas of G1, G2, and G3 after constructing four jetties of inlet and outlet nearby.  This project 

aims to study the mechanism of sediment transport in the intertidal algal reefs of the Datan area and 

quantify the characteristics of hydrodynamics and suspended sediment. We investigated why the 

sediment is easier to settled in the G1 area than G2 and made a preliminary strategy for mitigating 

the impact of the reef from the sand coverage.  In situ observations of variations of tides, waves, 

currents, and sediment transport in different seasons were conducted.  Properties of tides, waves, 

currents, turbulence, mass and volume concentrations of suspended sediment, particle sizes of 

suspended and deposited sediment were measured. We found that there is a significant seasonal 

variation in the suspended sediment concentration at G1.  The measured frictional velocity ranges 

in 0 - 0.04 m/s, and the values are lager in winter than these in other seasons.  There is also a 

significant seasonal variation in the change of the particle size of the settled sediment at the intertidal 

zone of G1; however, the variation is not obvious at G2 and G3.  

    In summary of the measured and collected data and references, the surface of the seabed 

features in the adjacent area is mainly the reef, and the settled sediment is distributed nonuniformly 

in space, making the suspended load being the dominant mechanism for sediment transport.  Waves 

are the main factor contributing the bed shear stress in shallow coastal waters.  Waves are higher in 

winter than in summer, resulting in suspended sediment concentration that is obviously higher than 

in summer.  The suspended sediment is transported by mean currents, mainly by tidal and wind-

driven currents.  The net transporting direction of the mean current and the suspended sediment are 

toward west and west-south directions in the shallow coastal zone because the wind-driven current 

by east-north monsoon wind is stronger that by the west-south monsoon wind.  The maximum of 

the mean bed shear stress occurs in the water depth of about 2-3 meters, and the limit water depths of 

sediment transport by waves are about 5 meters in summer and 10 meters in winter.  The water depth 

of the four jetties are about 3, 5, 7, and 10 meters.  The water depth of the northern jetty close to G1 

is only about 3 meters, which is too shallow to block high sediment flux into G1 in winter.  

Comparing to G2 and G3, sediments are more easily settled in the intertidal zone of G1 because most 

wave energy is dissipated in the subtidal area due to the shallower bathymetries in the sub-tidal zone.  



  

iii  

We held two expert consultation meeting.  Domestic and international experts and professors 

in the fields of ocean engineering, ecology, coastal sciences were invited to participate to improve 

and refine the results of this project.  We concluded that continuous environmental monitoring of 

the physical, ecological, and other environmental factors are needed.  A more detailed and finer 

numerical model for predicting morphological change is required.  The mitigation strategy for the 

environmental impact caused by the construction of the LNG harbor must combine the ecological 

data and conservation outcomes. 
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Ϛȳ ￼  

1.1 ӭᾼ 

Ӧ ד ╦ Ὠ ӱȲЄ ᴯὑ Ḙ ᾼ Ȳắᴞ

Ẕ ḘᴩⱢȴМᾒ Ϯ щ ן ᵿ ῺЄ ȲⱢ Є

Ӣ ȲЏ Ỵ Ὅה Ȳᵀ֪Џ ᾼ∂ ȲẔṮᾌ ЬҠ

ᾌ☼Ḃ ȲМᾒеҨὑ107ד ỗ ☼ цЏ

ᴩѬЏ Ȳ107דᾼׁשṅ ⱢϮ Ӧּט Ѡ ḂⱢ Ỵ Ȳᵀ╥Ữӑ ᴩ

ҵ П›ᾼׁשṅѠ ȴắ ὑ ѐ⇔ ạȲѬЏ ₤ ѻ ᴕ ᾌ Ӣ

ᾼῺỴ☼Ȳ ѿᴕ ☼ ᾼᵂӣȴҫҵȲѿἏᾼ ṅֵשׁ ▲Ȳѹ‍

֯ Ḙ о ᾼG1ᾼ ᴯ ᴩȴӐׁשṅ᾿ ֯G1ϯ ᴯ   ᴩ ȲѹҔ

ᵶѿἏḥצᾼ ☼ Ḙ ᾼ ▲ȴӐׁשṅ᾿ ֯ о ϩ

Ḙ ἤȲḆ ᴞ ᾼ ḘᾭᾓȲ ѿἏᾼׁשṅדצ Пכד ȴ 

1.2 ӭ  

Ṽ Ɫ Ȳ ᴩ ᾌ☼ Ḙ ▲Ȳṳ ד

Ȳẃ Џ Ḙ ạȲ Ḙ ⇔ȳ Ḙ оᾼ֪כȲṳ ױ

שׁ Ḙ ȴ 

1.3  

Ӑ Ɫ Џ Џ ӣ ȲцẔ ῺᾼῺỴ ц ᴯ Ȳ

֤ G1ȳG2ȳG3ֽ  1Ἤӱȴ 



 

2 

 
 1ȳ ȴ Џ Џ ӣ ד ╟ цG1ȳG2ȳG3

ᴯ ȴ 

Dм 
Dн 

Dо 
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ϡȳЏᵂ ӭ ᴩ ⇔ 

2.1 Џᵂ ӭ 

Ӑ Џᵂ ӭ в (Ṽἵ ѝԈἬ )ֽ ϯȲ ᴩ цѝ иέȳ

֢ ▲иέȳң Ȳцׁש Ҡᴩᾼ Ḙ ȴӐ

ᴩᾼЏᵂ ӭцв Ҕ╗ѿϯ֢ ȸ 

Ϛȳ ד иέȸ Ҕᵶ (A)ѝ циέ: ᴩѝ ȳ ȳ

иέцḆ ȴ(B) ȳ циέȸ ᴩ Ҡӣᾼ ▲ ȲҔ╗

ᴯȳӐеҨỗҵׁשṅ ᴯȳ ᶝ ╜Ἀ Ἤ ᴩד

Ӣ ▲ ᾼ циέȴ 

ϡȳ ▲циέȸᶙכ ḘцἉ ᾼ ▲ иέȲ∂Ӵ ֮ᾼ ֪

І Ȳ оЏ Ṯᾌ ∂ ᾼ Ḙ ἤ ȴṳṼ Ȳ

иέἬ ᾼ Ȳ Ḙ ⇔ȳ Ḙ оᾼ֪כȲҔ╗ ᴄȳᾌ ȳ

ῺỴ☼ ȳ Ḙ ȳḛ Ἁ ᾼ оȲҔ╗ȸ 

1. ᾌ☼ ▲ȸ ᴩ ἤᾼ иέȲҔ╗ᾌ ֵѐ⇔ᾼ ☼

иέȲ ᾌ☼і ᾼ Ḙᵂӣ ϩ ἤиέ Ȳṳ ᴩ ᵫ ȴ

▲ ӭҔ╗ ᴄȳᾌ ȳц ☼( ᾌ☼)ᾼ ▲ᵂ Ȳ ᾌ☼

ᾼ ▲ᴯ иᵑὑ G1ц G2 ֢Ϛ Ȳ ▲ ᴯȲ ᴩ

▲ ן ȴG1 ▲ ᴯȲ Ɫ Ϛדᾼ ▲ȴצ

כ ᵅ ḖⱢ 70%Ȳ ӑ כ ứП כ Ȳ С ȴG2

▲ ᴯȲὑ вȲ֯ҍȳ ủц – ֢ ᴩ1װȲԚ

ᴟю ᴩ ᾼװ3 ▲Ȳḕװ ▲ᴟю 28щѿϱП ▲

ȴֽ ᵉ ϱ Ȳ⁄ὑװϚ ҍἨ ủ╟ᴩȴ 

2. Ḙ ạ ▲ȸ ᴩ ἤᾼ иέȲҔ╗ Ḙᵂӣ ϩ ἤиέȳ

Ḙ Ԉцḛ Ԉ ▲иέכὨȲṳ ᴩ ᵫ ȴ ▲

ӭҔ╗(1)ῺỴ☼ ȳ(2) Ḙ ⇔₣᾿иᵉȳ(3) Ḙ ȳ

(4)ḘἉ ▲ȴ ▲ѠᾎȲᴸѿ ứȳ ȳ ᾼ ᶧ

ᴩПȴ(1)ῺỴ☼ ȳ(2) Ḙ ⇔₣᾿иᵉȳ(3) Ḙ ᾼ

▲ᴯ Ɫ G1 Ϛ ᴯȲὑ вȲ֯ҍȳ ủц

– ֢ ᴩ1װȲԚᴟю ᴩ3װᾼ ▲Ȳḕװ ▲ᴟю

7щѿϱᾼ ▲ȴֽ ᵉ ϱ Ȳ⁄ὑװϚ ҍ

Ἠ ủ╟ᴩȴ Ḙᾼ ▲ ᴯ Ὼ ᾌ☼G1 ▲ ȷᴯҫҵȲ

Ḙ ᾌ☼ ▲ᾼ ◕ צ ȴ(4)ḘἉ ᾼ ▲ᴯ ֯
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G1цG2 ᴟюԚ24ᴯȲ֯ҍȳ ủц ∟֢ ᴩ1װȲ

Ԛᴟю ᴩ3װᾼ ▲Ȳ֥ ὑ ᴟюԚ ᴩ72װᾼ ▲ȴ

ϱ G1ȳG2 ▲ ᴯП Ȳ ὑὢ ∂ ὙȲṳ

ὑ Џ› ѻ ᴯ ∟ ȴ 

Ϯȳ ȳ ȸ֯ вȲ ᴟюẒװᾼ ȳ

ȴ֯ Ḙ ᾼ МȲ ц ỴЏ ếӢ

῏П ṓȲ П ᴟю Ϛᴯ ҵ ῏ ȴ

П ῏Ȳ ԉ ὑ вҵПеṂӴЄ ȲЏᵂ ϮדѿϱПᵗ

ȳᵗ ṅשׁ ѿϱἨד ѿϱП Џᵂ ȲẔׁשṅȳЏᵂ  Ἠ

Ȳ Пв ד ȴϱ П Ȳ ҵ ῏ֽ֪ꜟ

ЛҠᶼἴ֪ (ֽ covid-19)ȲҠѿ ҅ȴ 

ҳȳ Ḙ Ѡׁ֣ש ȸ вҵѝ ц вҵ ῏П ṓȳ

ד Є ֮֮ᶮᾼ ȳҠᴩᾼḂ Џᾎȳиέ ∂ Ȳṳ ᴩ

ȳЏ Ḙ ἤȳᴞ ϩȳӢ ἤ Ȳ֝ ᴕ

Џ П╟ЏҠᴩἤ Ȳ ᴩ ∟ԛ ứҠᴩᾼ Ḙ ȴҔ╗Ҡ

ᴩᾼЏᾎ ȳиέ ∂ ȴ 
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2.2 ᴩ ⇔ 

Ӑ ППЏᵂ ứ ⇔ ֽϯῶ 1Ȳ ἵ Ȳ ᴩ Ɫ15ѣȲ

ẔМҔ╗ ȳ ▲ȳ ȳ М ᵫȳ Ӓ ᵫ ЏᵂṶ Ȳṳ ֢

◕ Ὠכ▲ ὑȴӐ Бὑ1104דѣ26ѡ ᴩ ЏȲד ЏᵂṶ

Ϯ ц ҳ ȴ 

 

ῶ 1ȳ ứ( ᴥ) Д(ᴥמּ)  

Џᵂ ӭ֤  
ᴩ ѣԌ( ד2021 ) 

▲  Ṷ  
1ủ 2ủ 3ủ 4ủ 5ủ 

ѣ15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 װ 

ѣԌ 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 

1. G2 ᾌ☼ 28

щ ▲ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

ᶙכ

ᵉὍ ᵫ 

2. G1 ᾌ☼ ▲

Ϛד 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

ᶙכ

ᵉὍ ᵫ 

3. Ἁ ▲ 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

ᶙכ

ᵉὍ ᵫ 

4. G1 ☼

▲ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

ᶙכ

ᵉὍ ᵫ 

5. G1 ⇔

▲ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

ᶙכ

ᵉὍ ᵫ 

6. G1 

▲ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

ᶙכ

ᵉὍ ᵫ 

7.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ḕủ ◕

 Ὠכ

8. М ᵫ 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 
М ᵫ  

9. ȳ

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 
 

 
 

 
 

 

 

 

 Ὠכ 

10. Ḙ

Ѡׁ֣ש  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 
 

 
 

 
 

 

 

 

 
 

11. Ӓ ᵫ 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 
 

 

 

 

 
Ӓ ᵫ  

Џᵂ ⇔ᴷ ᴍи

ѩ(%)( ) 
10 30     50   60  80  90 100  
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Ϯȳ цׁשṅѠᾎ 

3.1  

Є ᴯὑ Ḙ ᾼ Ȳắᴞ Ẕ ḘᴩⱢȴЏ Ṯ

ᾌ Ỵ ᾼ ȲᵀẔ╟ ᶙכ∟ᾼ ЀȲц Ҡ Ḃ ỴѬ

ϩᾼ ☼ ᾌ ȲϷҠ Ḃױ֪ Ḙ כ Ỵ֮ᶮ Ȳ֯ᴞ

כ G1 Ḙᾼ Ȳ ӑẃ╟Џᶙכ∟ᾼҠ ᾼכ Ỵᾬ ᾼḂ Ȳӭ›

ᾼ╚ ⧵צ ḟᾼ Ҕᵶȸ 

(1) G1֪ᴞ ᴖ Ӣ Ḙ (  2) 

(2) G1цG2 ᾼ ц ЍֵὮⱵ צ Ḙ ᾼ ᶮ(  3ȳῶ 2)ȴ 

(3) Ḙ ҒȲ ứҠᴩᾼ Ḙ Ѡ֣ȴ 

 

 

 

 2ȳG1 ῺҖ ᾬ Ḙ ủ ҒᾼῈ ȴ( ὑ20195דѣ) 

:ạ ( )Ȳ‍Ḙ ( ) 
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 3ȳ ЍֵὮⱵ ắẞḘ ᾼ ѱȴ( ὑ20198דѣ) 

 

ῶ 2ȳ ЍֵὮⱵ ᾼ֯׀ ᴯּנ ῶȲẔМצ иⱵ БắẞḘ ȴ ẃ

ȸМᾒӢ ᴩỗ Хװ ᵫȴ 
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ṅѠᾎשׁ 3.2 Ḕ  

ҵ ґѝ П Ȳ Ḛ ᾬ ⇔(Suspended Sediment 

Concentration)Ⱶ ц ᾼ Ⱶ цӢ׀ Ӣ ֮ ȲױϞ֪Ɫ

ᾼ ⇔ ṿⱵ ц ᾼ ᾬắẞ Ȳ  ҃ ӐᾼӢᾬɎ҅ ȳӢ 

ɏғ ȴ вᾼׁשṅỮӑ ᾼ ᾬ ⇔ ἤҒѿׁשṅ ȲḆḥצ ֥Ѭ

ϩц ᾬ ⇔ᾼ ẃ ᴩ оᾼׁשṅȴӑẃ ᾼ֯׀ Ɫ Ỵ ֻ∟

Ṯᾌ ᾬҠ Ḃ Ỵᾼ ᾌ☼Ѭ ϩᴩⱢȲϷҠ ṿ ḛ ᾬ ᾼӂ Ḃ

Ȳṿ Ỵ Ӣ Ḙ ⇔ Ḃ ֮ᶮ ȴ֪ױӐ ֯ ᾼ

Ȳ оṳ ᾌ☼ ἤȳ Ḛ ᾬ ἤȳ Ḙᾼᾬ Ȳ Ḛ

ᾬ ἤ ֥ ☼ ẃ֝Ḕ оȳ оȲѿ∂Ӵ￼ Ḙ ȴ 

 4Ɫ Ḙ Ȳ ӱ Ḙᾼᾬ ד Ȳ֯ Њѐ⇔ МἉᶩ (bed 

load)Ȳắẞ ☼(inflow)ӢᾼἉᶩ ϩ(bt)ᴖ Ȳ ắẞ ☼ ᾌ

ᾼ ☼ᴖ ȴ֪ױ Ϥ Ḙ ạ ▲ҵ ϩᾼ ᾌ☼Ȳ ▲

☼ȳ Ḙ ⇔ ȳ ȳ Ḙ ȴӐ Ϡ ᴩ цѝ

иέȲ∟ ᴩ֢ ▲Ȳ ᴩᶙиέ∟Ȳἵ Ȳẃ שׁ Ҡ

ᴩᾼ Ḙ Ѡ֣ȴ 

ṼӐ סṅѻשׁ Џᵂ ӭв Ȳׁש Џᵂ☼ Ȳֽ  5Ἤӱȴѿϯ

Ӑ ṅЏᵂПЏᵂשׁ֢ ᴩ ὙȴӐ Ԓ ᴩד ᾼ￼

циέȲӭ›ᾼ ц Ὼᾼ ▲ ЛṜȲ֪ױӐ Ṝ ▲ЛṜ

ᾼ Ȳ Ṽ ȲиέἬ ᾼ Ȳ Ḙ ⇔ȳ Ḙ оᾼ֪כȲ

שׁ∟ Ḙ Ѡ֣ȴ Ḙ ᾼ ḟ ȲӐׁשṅ ᴩᾼ ӭ Ҕ

ᵶȸ 

ד .1 ᾬ циέȴҔᵶѝ ᵫȳ ᴯ(ᾛṸЏ еҨȳ

Мᾒỗҵׁשṅ ᴯ)ȳ ȳɕ ד ᾼ ᴩ циέȴ 

2. ᴩ ▲ иέȴӐ ᶙכ Ḙ ạцἉ ᾼ ▲ иέȴ

Є в Ḙ ἤᾼ оȲҔ╗ ᴄȳᾌ ȳ ☼ȳ ☼ȳ

Ḙ ȳḛ Ἁ ᾼ оȴ 

3. ∂Ӵ ֮ שׁ ᾼ ȴ∂Ӵ ֮ ṎἬ ᾼ ֪І Ȳ

оӑ∂ ›ᾼЄ ᾌ☼ Ḙ ἤ ȴ 

4. ᴩ Ḙ ạиέȴӐ Ṽ ȲẃиέἬ ᾼ Ȳ

Ḙ ⇔ȳ Ḙ оᾼ֪כȴ 
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5. Ȳ Ḙ ᾼѠ֣ȴҔ╗ҠᴩᾼЏᾎ ȳиέ

∂ ȴ 

 

 

 4ȳ Ḙ ȴ Ḙ ạҔᵶḛ (settling)ȳ (deposition)ȳԛ

(entrainment)ȴἉᶩ (bed load)Ȳắẞ ☼(inflow)ӢᾼἉᶩ ϩ(bt)ᴖ

Ȳ ắẞ ☼ ᾌ ᾼ ☼ᴖ ȴ 
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 5ȳЏᵂ☼ цḔ ȴ 

  

Ḙ שׁ  

(Џᾎ ȳиέȳ∂ )  

(1)  ѝ  
(2)   
(3)  ᶝ  
(4)  ϡᾈᶝȳ  

 

ᾓ иέ  Ѭ ֮ᶮ 
☼ ἤ 

ἤ 
Ḙ  
Ḙ ἤ 
ἤ 

ᴞ иέ 
  

иέ Ὠ 
  

Ḙ  
  

 
  

ạ
и
έ 

Ḃ

Ѡ
֣
שׁ

 

ѝ ᵫȳ ỴЏ   

Ҡ
ᴩ
ἤ 

 

▲ 

(1) ᴄȳᾌ ȳ ☼ 
(2) Ḙᵂӣϩό☼ύ 
(3) Ḙ ⇔ȳ  
(4) ḛ ᾬἉ  
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3.3 ӭ  

ӭ› ᾓ ȲӐ ӭ ֽϯȸ 

1. Ṝ ▲  

(1) ҉ӑ∂ ›ᾼG1 G2 ᾌ☼  

Ϯ Ɫ Ỵ Ȳ ỴṮᾌ ∂∟Ȳ ц ᾌ ắẞṮᾌ

Ȳᾌ юȲᵀ╥ Ὠ ӱ ☼ Ғ ȴӑẃϮ

Ỵ ∂ᶙכ∟Ȳ ᾌ☼ ἬḂצ ȲӐ ᾼ ӭ ᵛⱢ ҉ӑ

∂ ›ᾼ ᾌ☼￼ ȴ 

(2) ҉ӑ∂ ›ᾼG1 ᾼ Ḙ  

Ḙ ⇔ȳ Ḙ ȳ ᶩἉ ȳ ☼ ϩ  

2. оЄ Ḙ ὔ ᾼ Ẕ֪כ 

3. Ḙ Ѡׁ֣ש  

Ӑ Ḙ ṅѠ֣Ɫɦᵓӣᴞשׁ ϩẃ Ḙ ɧȴӐ Ḙ

שׁ ›Ȳ ᴕ ȳЏ Ḙ ἤȳᴞ ϩȳӢ ἤ Ȳ ᴩ

ҠᴩᾼḂ Џᾎׁש ȴ Ӧ ▲ иέ ֪ ȴ 
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ҳȳ ȳиέ  

ӐЏᵂ ӭ Ӑ Ȳ Л֝ᾼ ẃ ἤȴ ￼ ѝ

Ҕᵶׁשṅ ᵫȳׁש ѝ ґ е ᾼׁשṅѝԈ ᵫȴ ẃ Ҕᵶȸ 

(1) ȸ έ⇔Ὲὁ ȳ Ḙ ⇔ ȳ֮ᶮѬ

 

(2) МҶ ᶝȸ ᴎ (Ҕᵶ ȳ ֣ȳᾌ ȳ ȳᾌ֣) 

(3) ϡᾈᶝȸ ᶮѬ֮ד  

(4) ȸ ЍֵὮⱵ иᵉ  
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4.1 ѝ иέ 

4.1.1 Ḙ Ԉ 

ҭ (Shields)ᵓӣ֪װиέ֯ ד1936 ҏ ꜜҭ (
crq)ӣѿ Ḙ ắ

ẞ☼ ᾼῴỞ Ԉȸ 

2

, *,

( ) ( 1)

b cr cr

cr

s

u

gd s gd

t
q

r r
= =

- -
,  

ẔМ
,b crt Ɫ ꜜἉᶩ ϩȳ

sr Ɫ Ḙᾼ ⇔ȳrⱢ Ѭ ⇔ȳg╥ ϩҒ ⇔ȳd╥

Ḙ ȳ 2

*,cru ╥ ꜜ ϩ ⇔ȳ = /ss r r╥ѩ ȴ о Ȳ ứ =0.05crq Ȳᴖ−ֵѝ

ꜜҭ Ɫ װ֪ (
*D )ᾼẗ Ȳᴖ 

1/3
2

* ( ) / ( / )sD g dr r r nè ø= - Öê ú ,  

ẔМnⱢ☼ ⇔ȴ 

Ḙᾼ ԈⱢׁשṅ Ḙᾼ Ԉ ᾼ Ȳ Ὠכṅשẃᾼׁדֵ

Shieldsꜜ Ḙ ԈⱢϚ оᾼỆứ Ɫ0.05Ȳ ϱẔⱢ װ֪

ᾼẗ ȲḆֵᾼ + Ԉׁשṅ Ҡѿ ᴕBeheshti and Ataie-Ashtiani [2008]ȴ

Ὼ ᾼׁשṅ ᵓӣҠ *, /cr su w
ȲҠѿḆ ȲϷצ ᾼ Ḙ ᴩⱢȴ 

֪Ɫ ꜜҭ Ɫ װ֪ (
*D )ᾼẗ ȲẒ῏Ꞌᵶצ dȲ֪ױ

ṿӣϱ ן҅ Ȳ ЛѠ―ȴBeheshti and Ataie-Ashtiani [2008]Ϡ ҟ῀

֤ᾼׁשṅѝ ц Ȳ ⱢᵓӣҠ (movability number, M)ҠѿḆ йᾼ

Ḙ ᾼ ԈȲ 

1.57
*, * *

0.226

* *

9.6674 ; 10
=

0.4738 ; 10

cr

s

u D D
M

w D D

-

-

ë ³ ¢
= ì

³ >í
,  

ẔМ
sw ╥ḛ ⇔ȴ 

ѿἏᾼ Ḙׁשṅֵ֯Ḙ Ỵ ᴩȲ Ὼ ґϱ ῶϠ֯Ⱶ Ϛ ṅשׁ

Ḙᾼ ѝ ȲֽPomeroy et al. [2017]ȳPomeroy et al. [2018]ȳPomeroy et al. [2021]ȴ

҃ ᾼׁשṅϷ╥ᵓӣҠ MẃׁשṅⱵ ᾼ ḘᴩⱢȲ҃ Ɫ 

*,
1 fully developed suspension

cr

s

u
M

w
= ²ȸ  

ẔМᾼḛ ⇔ sw ȲPomeroy et al. [2017∂ ᵓӣSoulsby [1997]ҏᾼ еהȸ 

( )2 3

* *10.36 1.049 10.36sw D D
D

n
= + -  
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Ӑׁשṅ ᵓӣ ▲ ẃ Ḙ ԈᾼҠ Mȴ 

 

 6ȳ Ḙ Ԉ ȴ ẃ ȸBeheshti and Ataie-Ashtiani [2008]ȴ 
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4.1.2 Ḙ  

ӭ› ϱ ꜜ֯ Ỵᾼ Ḙ ц֮ᶮ ṿӣDelft 3DהȲẔẓצ

ҙ Ὅהᾼ ▐ה Ȳ Ϡ ṿӣҵȲϷצ Ὅ ה ẁ ϱᾼ ῏ ᴩӻ

☼ Ḃה ȴױ ֯ה דצṅБשׁ ֵ῀֤ᾼ ᵂ ῶ Ȳṳ ẁе ᾼ

ᵂќ ȲẔМ ֤ᾼ ќ ѝⱢ[Lesser et al., 2004]ȴӐׁשṅ

ḥצ ᾼЏᵂ ӭȲᵀ ▲ẞᾼ иέȲϷӇ צ֯ ќ ᾼ

ϱ Ȳӑẃ ẁ ה ȴӐ Ḙ ֽϯȴ 

Ḙᾼ Ӑϱ ⇔ȳ ⇔ἨẔ҃ᾬ ᾼ ᴿȲꞋҠѿ

☼Ѡ ה ȴᵀ Ḙ Ẕ҃ᾬ ד ᾼ ἤ⁄ЄЄᾼ ϠẔ Ȳ ṷ ἤ

ẃᾼ ֽἉᶩ Ѭ ᾼḛ ᾬ ȳ ϩ ẃᾼḛ ⇔ц ☼ ȲҠὑ

Мה ȴ 

 

Ϛȳ ☼ Ѡ  ה

Ḙ֯Ѭ ᾼ Ҡѿ ☼Ѡ Ἤה ȸ 

‬ὧ

‬ὸ

‬όὧ

‬ὼ

‬ὺὧ

‬ώ

‬ύ ύ ὧ

‬ᾀ
 

     
‬

‬ὼ
‐ȟ
‬ὧ

‬ὼ

‬

‬ώ
‐ȟ
‬ὧ

‬ώ

‬

‬ᾀ
‐ȟ
‬ὧ

‬ᾀ
π 

ẔМȲὧ Ɫ Ḙᾼ ⇔(kg/m3)ȷόȳὺцύⱢ☼ ☼ (m/s)ȷ‐ȟȳ‐ȟц‐ȟⱢ Ḙ

ᾼ ☼ (m2/s)ȷύ Ɫ Ḙḛ ⇔(m/s)ȴהМ›ϡᴟҳ Ϡ Ḙ֯xȳyȳ

zѠ֣ϱᾼ Ȳ Хᴟϝ ⁄Ɫ Ḙ֯xȳyȳzѠ֣ϱᾼ Ȳ Ḙ ⇔ ᾼ

оᵛӦ ϮѠ֣ᾼ ế ᴩⱢἬ  ȴכ

 

ϡȳḛ ᾬḛ ⇔ 

‍ ἤɎnon-cohesiveɏḛ ᾬᾼḛ ⇔ҠӦOOO ҏПеהȲ ѐЉ

ȲֽϯהἬӱȸ 

ύȟ

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứί ρὫὈ

ρψ’
ȟ                                                   φυ‘ά Ὀ ρππ‘ά 

ρπ’

Ὀ
ρ
πȢπρί ρὫὈ

’
ρ ȟ             ρππ‘ά Ὀ ρπππ‘ά

ρȢρ ί ρὫὈ ȟ                                  ρπππ‘ά Ὀ    
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ẔМȲί ” Ⱦ”Ɫ Ḙᾼד ⇔ȷὈ Ɫrepresentative diameterȲҠӦ Ḙ

ȷ’ⱢѬ ᾼ ⇔ (m2/s)ȴ 

֯ ⇔ᾼ Ḙ МȲѬ ᾼ Ḙἒױ Ȳṿ Ḙ ᾼḛ ⇔ юȴ

 ɦ֪ױֽ ɧᴖ юᾼḛ ⇔ύ Ҡѿϯהῶӱȸ 

ύ  ρ
ὧ

ὅ
ύȟ 

ὧ  ὧ  

ẔМȲὧ ⱢЛ֝ Ḙᾼ ⇔ ếȷὅ Ɫ ᴕ ⇔ȷύȟⱢ Ḙḛ ⇔ȴ 

 

Ϯȳ  

Ḙᾼ Ӧ ☼ Ἤ ạȲ ṷ ☼ Ѭ Ӑṝᾼ ☼ ⇔ȲӼҔ

ᵶ ⇔ Ḙȳᾌ цᾌ☼ӻФᵂӣ ẃᾼ ☼ȴ ☼ Ҡ ☼ ẃ

ᾼ₣᾿Ѡ֣ϱᾼ ȲֽϯהἬӱȸ 

‐  ‍‐ 

ẔМȲ‐ Ɫ ☼ Ȳᵛ Ḙ֯₣᾿Ѡ֣ᾼ ֥… ȷ‍ⱢVan Rijnᾼbetaȷ

‐ⱢѬ ế… Ȳ… П ứậḟὑ МἬה ӣᾼ ☼  ȴה

ꜜ ԈȸѬ (◑  ⱡ) 

֯ᴞӦ (ᾀ  ‒)Ȳ₣᾿Ѡ֣ᾼ Ḙ Ɫ Ȳ֪ױѬ ꜜ ԈҠѿϯ

 ῶӱȸה

ύ ὧ ‐ȟ 

‬ὧ

‬ᾀ
π 

ꜜ ԈȸἉᶩ(◑ ◑╫) 

Ἁᶩ Ѭ ᾼ Ḙ ȲҠϠ Ḙ Ἁᶩḛ ᾬ ᾼӻ Ȳ

ᴖҠ Ἁᶩḛ ᾬ ᾼ– Ȳѿ ῀Ἁᶩ оȴἉᶩᾼ ꜜ Ԉѿ

ϯהῶӱȸ 

ύ ὧ ‐ȟ 

‬ὧ

‬ᾀ
Ὀ Ὁ  

ẔМȲὈ Ɫḛ ᾬḛ ȷὉ Ɫḛ ᾬ– ȴ 

֯ МȲה Ḙᾬ ֯Ѭ Ἁᶩ ᾼӻ Ɏᵛḛ – ɏ ӢὑϚɦῺἉᶩ

ɧȲױῺἉᶩ ᵛⱢkmx-layerȲẔᴯὑVan Rijnôs reference heightПϱȲreference height 

(a)ѿϯהῶӱȸ 
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ὥ άὭὲάὥὼὃὑὛὊὃὅȢὯȟ
Ў

ς
ȟπȢπρὬȟπȢπςὬ 

ẔМȲὃὑὛὊὃὅⱢ ẁṿӣ῏ᴞᴩה ϤᾼѩẂ ȷὯⱢ ẁṿӣ῏ᴞᴩה ϤᾼѬ

ד☼ П ȷЎⱢᾌ ȷὬⱢѬ ȴ 

ḛ ӢȲᵛῶӱ ᾬ kmx-layerȲἏϯ ϤἉᶩȷчПȲ– Ӣ Ȳ

ḛ ᾬ ᴞἉᶩ ȲἏϱ Ϥkmx-layerȴ 

ḘᴞἉᶩ ȲἏϱ Ϥkmx-layerᾼ– ѿϯהῶӱȸ 

Ὁ ‐
‬ὧ

‬ᾀ
‌ ‐

ὧ ὧ

ῳᾀ
 

         
‌ ‐ ὧ

ῳᾀ

‌ ‐ ὧ

ῳᾀ
 

ẔМȲ‌ Ɫ Ḙ ⇔ Ӕ ȷὧ Ɫreference height (a) ᾼ Ḙ ⇔ȷὧ Ɫkmx-

layerвᾼӂᶁ Ḙ ⇔ȷῳᾀ ᾀ ὥȲⱢkmx-layerвᾼ ᴟreference height 

(a)ᾼ ȴהМ ∟Ẓ иᵑⱢkmx-layerᾼ (source term)(sink term)Ȳױ

Ẓ ד ᵛⱢἉᶩḛ ᾬᾼ– ȴ 

Ḙᴞkmx-layerȲἏϯ ϤἉᶩᾼḛ ѿϯהῶӱȸ 

Ὀ ύ ὧ  

         ‌ ύ ὧ  

ẔМȲὧ ‌ ὧ ȲⱢkmx-layerἉ П Ḙ ⇔ȷ‌Ɫ Ӕ ȴ 

Ӑ ḘП ѿϯПכ  7ἬӱȴӐ ὑ Ӏ╜Ἀ Ỵ

Џ ᾼ ɦ ȳ ⅞ ỴѬ ȳ ☼ȳ ḘцẔ҃ ֪І ὑ Ӣ

П ▲ ᴷ ɧМȲᶙכᵓӣDelft 3Dὑ Ỵ ᴩѬ ϩ ὨȲ ד

Ѭ ϩ Ὠ ὑ  ХМȴ 
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 7ȳ Ḙ ạ ȴ(Delft 3Dה)  
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4.2 Ӑ ἤ 

4.2.1  

ӻ МҶ ᶝ[МҶ ᶝ, 2020]⅞ )ד2021~2014 ⅞

7ѣ1ѡ) Ȳ֢דӴὑ2013כ Ὠ Ὑֽϯȸ 

Ϛȳ  

ӻ МҶ ᶝ ⅞ ד2021~2014 ӱȲ

ѣӂᶁד ⇔֯ ѫ 15.8~29.6⇔ Ȳѣӂᶁ ֯ 7ѣȳ ѫ35.9⇔Ȳ ᵅ

⁄֯1ѣȳ ѫ7.9⇔ȴ 

ϡȳ ​ ​ѡ  

ӻ МҶ ᶝ ⅞ ד2021~2014 ӱȲ

ѣӂᶁד ​ Ɫ37.6~269.6mmȲѣӂᶁ ​ ֵ֯6ѣȳ ю⁄֯7ѣȲҫѣ

ӂᶁ ​ѡ ֯6.0~13.5щП ȴ 

Ϯȳד ⇔ 

ӻ МҶ ᶝ ⅞ ד2021~2014 ӱȲ

דѣӂᶁד ⇔֯75.4~83.9%ȲẔМѿ5ѣПѣӂᶁד ⇔ Ȳ10ѣⱢ ᵅȴ 

ҳȳ  

ӻ МҶ ᶝ ⅞ ד2021~2014 ӱȲ

ѣד Єϫи ֯ 13.0~16.1m/sȲẔМѿ 9ѣПѣ Єϫи ЄȲ5ѣ

Ɫ Њȴ ѣד Є ֯ 20.7~26.2m/sȲẔМѿ 9ѣПѣ Є ЄȲ5ѣⱢ

Њȴ 

Хȳ ֣ 

ӻ МҶ ᶝ ⅞ ד2021~2014 ӱȲ

ѣӂᶁד ֣֯41.25~223.5⇔ȴҫҵ ד ủ6-8ѣӂᶁ ֣Ɫ202.9⇔Ȳ ҍủד

12-2ѣӂᶁ ֣Ɫ44.2⇔ȴ 

гȳ  

МҶ ᶝ Ȳ ד1958 ᴟ2021דѦȲМҶ ᶝԚ

ᵉ П 430ȲṼצ –ү ἬӱȲֽ  8Ἤӱȴ МҶ ᶝ
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ȲҠ ῀ẔМ209צⱢ–ү Ȳҫ װ13צ Ȳ г ᴾ

Ԛ31צȲᴍиѩⱢ14.83%Ȳ╥ѩẂМ ᾼȴ 

Ӏᴯὑ ᴫҖ ỴȲṼ1958~2021דԚ64ד ὨȲ ױ

ѿ 1ȳ2ȳ3ȳ6ȳ7ȳ9ȳ צ Ȳֽ 5Ȳ Ԛּװ156פ–ү Ȳ

ẔМҔᵶ3װ Ȳӂᶁḕ2.44פּד Ӏᾼ ȴ 

 

 8ȳ–ү и  
ẃ ȸМҶ ᶝ  
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Ϛ  

(  (װ24

 

ϝ  

(  (װ10

 

ϡ  

(  (װ30

 

ϟ  

(  (װ18

 

Ϯ  

(  (װ30

 

 

(  (װ3

 

г  

(  (װ31

 

 

 9ȳ– ỴП֢  
ẃ ȸӐ  
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4.2.2  

Ϛȳ ᴄ 

МҶ ᶝὑ ᴎ ᴯ Ȳ Ɫ2002ᴟ2021דП ȴ

П щѝ ȳӂᶁ ᴯȳӂᶁ ᴯȳӂᶁᵅ ᴯц ᵅщѝ ᴯ Ғѿ

Ȳԝὑῶ 3ȲῶМ ᴯ ᴯⱢеѐȴ ᴎ ὑ2002~2021ד Пԓד

щѝ ᴯ ԓד ᵅщѝ ᴯиᵑⱢ2.126еѐ -2.243еѐȲԓדӂᶁ ᴯⱢ0.058Ȳ

ᴖԓדӂᶁ ᴯ ҟԓדӂᶁᵅ ᴯⱢ2.876еѐȴᵶ ᴯᾼ ᴯⱢ2.425

еѐȲ ᵅᵅ ᴯⱢ-2.440еѐȴ 

ῶ 3ȳᴎ ḕѣ ᴯ ῶ(2000-2021) 

ѣ

Ԍ  

ᴯ  

ᴯ

(еѐ ) 

щ

ѝ  

(еѐ ) 

ӂᶁ

ᴯ  

(еѐ ) 

ӂᶁ

ᴯ  

(еѐ ) 

ӂᶁᵅ

ᴯ  

(еѐ ) 

ᵅщ

ѝ  

(еѐ ) 

ᵅᵅ

ᴯ  

(еѐ ) 

ӂᶁ  

(еѐ ) 

1 1.946 1.797 1.294 -0.111 -1.624 -2.243 -2.440 2.918 

2 1.926 1.825 1.284 -0.087 -1.539 -2.203 -2.244 2.823 

3 2.076 1.926 1.337 -0.062 -1.496 -2.082 -2.109 2.830 

4 2.031 1.939 1.403 0.012 -1.430 -2.034 -2.191 2.833 

5 2.026 1.924 1.466 0.100 -1.344 -2.013 -2.121 2.810 

6 2.284 1.959 1.529 0.153 -1.320 -1.913 -2.073 2.849 

7 2.344 2.053 1.584 0.190 -1.302 -1.828 -2.059 2.886 

8 2.425 2.101 1.630 0.236 -1.250 -1.827 -1.961 2.880 

9 2.250 2.126 1.592 0.202 -1.270 -1.823 -1.844 2.862 

10 2.116 2.104 1.530 0.112 -1.373 -2.053 -2.121 2.903 

11 2.051 1.993 1.459 0.022 -1.499 -2.175 -2.296 2.958 

12 2.003 1.849 1.358 -0.063 -1.573 -2.224 -2.305 2.931 

ԓ

 ד
2.425 2.126 1.455 0.058 -1.421 -2.243 -2.440 2.876 

ẃ ȸМҶ ᶝȲ 2000ᴟ2021ד 
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ϡȳᾌ  

МҶ ᶝӭ› 8צ ᾌ ȲҔᵶ6 ц2 ᾘỴᾌ

Ȳ Ӏ Ὼᾼ Ɫ ᴎ Ȳ ᴯ Ɫ ᴎӀ Ѝ Ȳ ᴯ

Ɫὧ 120.843900⇔ȲҖ 24.760800⇔Ȳּ֯פ ᴎ Ѝ ҵ Ỵּפ 6.4еṭȲ

Ѭ 24.5еѐȴᾌפּ ֽῶ 4цῶ 5Ȳ Ɫ2001ᴟ2021דȴ  

10Ɫ ᴎ ḕѣҔד2002-2021 Ȳ  11Ɫ ᴎ ḕѣӱד2002-2021

ἤᾌ иӁ ȴӂᶁӱἤᾌ щⱢ0.6еѐȲҍщⱢ1.2еѐȷӂᶁ щ Ɫ4.3

Ȳӂᶁҍщהּ Ɫ ȴה4.96ּ ᾃ ᾼ╥ щắ ᾼד2008 Ȳ Єᾌ

Ҡ 12.45еѐȲ Ҡ ϫ  ȴהּ

ῶ 4ȳ ᴎ ḕѣד2001-2021 Єᾌ ȳѣӂᶁӱἤᾌ цѣӂᶁ ῶ 

ѣԌ 

 Єᾌ  
ѣӂᶁ

ӱἤ 

ѣӂᶁ

 

װ  
ᾌ

(m) 

׆

 (הּ)
ᾌ֣(⇔) 

Ӣ  
ᾌ (m) (ּה) 

 (ѣѡד)

1 12314 4.62 - 22 2016/1/23 1.28 5.0 

2 11120 4.35 10.4 11 2013/2/8 1.20 4.9 

3 12184 5.18 11.6 225 2006/3/12 0.96 4.7 

4 12007 3.25 9.4 337 2018/4/6 0.75 4.5 

5 11852 2.93 9.8 0 2014/5/5 0.64 4.3 

6 11756 3.49 10.4 247 2009/6/22 0.67 4.2 

7 10682 5.78 9.8 0 2013/7/13 0.63 4.2 

8 11455 6.79 18.9 33 2015/8/8 0.61 4.5 

9 12047 12.45 13.1 348 2008/9/28 0.86 4.8 

10 12700 8.94 10.4 0 2007/10/6 1.24 4.9 

11 12317 4.54 10.4 0 2017/11/18 1.21 4.9 

12 12488 4.95 13.1 11 2010/12/16 1.37 5.0 

ẃ ȸМҶ ᶝȲ 2000ᴟ2021ד 
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ῶ 5ȳ ᴎ ḕѣӱἤᾌד2002-2021 иᵉ ῶ 

ѣԌ 

 ӱἤᾌ иᵉᴍиѩ 

װ  
Њὑ 0.6 0.6~1.5 1.5~2.5 Єὑ 2.5 

еѐ Њ  М  Є  

1 12314 11.3 56.8 28.3 3.7 

2 11120 21.9 48.5 25.1 4.6 

3 12184 29.5 54.7 14.0 1.7 

4 12007 43.4 51.2 5.2 0.2 

5 11852 53.6 44.3 2.0 0.1 

6 11756 48.1 49.7 2.1 0.1 

7 10682 59.4 36.2 3.9 0.5 

8 11455 62.0 34.9 2.4 0.7 

9 12047 41.2 46.3 10.7 1.9 

10 12700 14.3 55.3 26.8 3.7 

11 12317 15.5 56.3 25.4 2.8 

12 12488 10.9 51.3 30.8 7.1 

ẃ ȸМҶ ᶝȲ 2000ᴟ2021ד 

 

 

 10ȳ ᴎ ḕѣᾌד2002-2021  
ẃ ȸМҶ ᶝȲ 2000ᴟ2021ד 
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 11ȳ ᴎ ḕѣӱἤᾌד2002-2021 иᵉ ȴ 
ẃ ȸМҶ ᶝȲ 2000ᴟ2021ד 
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Ϯȳ  

ӻ МҶ ᶝ ᴎ ḕѣד2021~2002 ὨȲֽῶ 6Ἤӱȴ

ѣӂᶁד ֯17.0⇔~29.8⇔П Ȳԓדӂᶁ ╥23.6⇔ȷ ד2021~2002

ὨȲѣ ȳ35.1⇔Ȳדц2010ד2008֯ ᵅ  ȳ11.5⇔ȴד2004֯⁄

 

ῶ 6ȳᴎ ḕѣד2002-2021 Ѭῶ ⇔ ῶȴ 

ѣԌ 
   ӂᶁ   ᵅ  ᵅ  

( ) Ӣד ( ) ( ) Ӣד 

1 21.6 2017 17.3 11.5 2004 

2 22.2 2019 17.0 11.7 2004 

3 24.2 2018 18.7 13.0 2005 

4 27.9 2019 22.4 16.4 2005 

5 31.7 2018 26.0 20.9 2014 

6 32.1 2019 28.1 23.4 2010 

7 33.2 2019 29.8 25.8 2021 

8 35.1 2010 29.7 25.2 2013 

9 32.0 2019 28.3 23.1 2002 

10 35.1 2008 24.9 19.6 2010 

11 26.6 2008 24.1 17.4 2013 

12 24.9 2018 20.8 12.7 2003 

ẃ ȸМҶ ᶝȲ 2000ᴟ2021ד 
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ҳȳῺỴ☼ 

ӴМҶЄ  [2017]ᾼ ᵫȲ ᵫ֯ ӪӞ Ỵц ’ ֢

Ϛ ᾌ☼ Ȳ ᵫ ᴯ ֽ  12ȲẒ ὍѬ Ɫ3~4еѐȲṳὑפּ

ҳ Л֝ủ ᴩ Ȳ ҳװ ▲ ῶ 7ȴ 

13ц 14ⱢӪӞ Ỵ ủцҍủᾼ ☼цѠ֣ ᶧԝ ☼☼ Ȳ

ױ ὨҠѿ ⱢЛắẞ Ỵ ᾬ ᾼ ȴ ▲ Ὠ ӱȲ֯ ᾬᾼ4ᴏ

Ѭ ѿвᾼ Ỵ Ȳ щᾼ ☼ ЊȲּפⱢ0.5 m/sѿвȲ ☼Ѡ֣Ɫ☼֣ὧҖѠȴҍ

щᾼ☼ Єּ0.6פ m/sѿвȲ ☼Ѡ֣Ɫ☼֣ᴫᴟᴫ⁮ѠȴӦ Ҡѿ῀ Ȳ щ

ᾼ ☼ѻ ắẞ ☼ᾼ Ȳҙѡ Ɫѻ щוԌȴּכ ҍщᾼ ☼⁄ắẞ  

Ԍᾼכ −ЄȲӼᵛ Ϡҙѡ ПҵȲצắẞ ☼   ᾼ ϩἬ

ȴ 

ӴМҶЄ  [2017]ᾼ ᵫ╓ҏ Ỵᾼּט ☼ᾼѠ֣Ȳ ӢἬ ᾼ

טּ ȴӦ 15Ҡѿ Ȳ ☼֯ טּ ᾼӪӞ Ỵᵧ Ϛ ῀֯ү

☼ᾼ ἤȲӼᵛ щ֪Ɫᴫ⁮ ᵬἲȲṿ ☼☼֣ὧҖѠ֣ȷּוҍ⁄ Ɫ☼֣ᴫ⁮

ἨᴫѠȴד ᾼּ֯ט ᾼ⁮ ☼⁄Ἇὧц⁮֣☼ȲṳЛ Ἇᴫ⁮Ἠ῏ᴫ ᾼѠ֣☼

ȴ ὨȲּט ⁮Ỵ Ὼ ☼֪Ɫắ ᾬ Ȳ ᶮכ ☼Ȳ

ṿ טּ ⁮ỴⱢ֣ὧҖἨҖѠП☼ ȷү ☼ἏὧҖ֣ ҟȲϷ ῺỴ

ᾼ ☼֯ ӼἏὧҖ֣☼ Ȳ֪טּױ Ḃ ☼ᾼἏ ἤȲ טּכ ⁮

ᾼ ☼Л ֯ Ἠ ꞋἏὧҖѠ֣ ȴӦЛ֝ᾼ֮ ц ѩ

Ὠ Ȳ Ỵ֮ ᾼּט ⁮Җ ☼ ắẞḂ Ȳ ӢἬ ᾼּט Ȳṿ Ὼ

Ỵ ☼Ṇ טּ Ḃ ȴ 
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 12ȳ ӴМҶЄ  [2017]ᵫМ ▲ ᴯ  

 

ῶ 7ȳ ӴМҶЄ  [2017]ᵫМ ῶ 

  ҅ῶủ  

Ϛװ  2016/7/9~2016/7/26  

ϡװ  2016/11/14~2016/11/27 ҍ 

Ϯװ  2017/2/16~2017/3/4 ҍ 

ҳװ  2017/5/24~2018/6/14 ╡ 

 

  

ӪӞ Ỵ ▲ ᴯ 

WGS84 (25° 3'46.00"Җ,121° 5'24.00"ὧ) 

TWD97ϡ⇔и (259079.981, 2772733.994) 

’ ▲ ᴯ 

WGS84(25° 1'20.00"Җ,121° 1'58.00"ὧ) 

TWD97ϡ⇔и (253307.994, 2768239.341) 
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(Uȸὧᴫ֣ȳVȸ⁮Җ֣ȳmagȸ☼ ЄЊȳDirȸ☼֣)Ȳ☼ ЄЊ Ȳ☼֣(ҟ֣) ⇔ᾶ

Ȳ Ɫ201607דѣ( ) 

13ȳӪӞ Ỵ щᾼ ☼ о  

( ẃ ȸ[ ӴМҶЄ , 2017]) 
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(Uȸὧᴫ֣ȳVȸ⁮Җ֣ȳmagȸ☼ ЄЊȳDirȸ☼֣)Ȳ☼ ЄЊ Ȳ☼֣(ҟ֣) ⇔ᾶ

Ȳ Ɫ201702דѣ(ҍ) 

14ȳӪӞ Ỵҍщᾼ ☼ о  

( ẃ ȸ[ ӴМҶЄ , 2017]) 
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15ȳ ☼Ѡ֣ᾼῈ ἤиέѩ ȲҿᴩⱢӪӞ ỴȲҢᴩⱢ ’

ȷӦϱᴖϯиᵑⱢҳủᾼ  

( ẃ ȸ[ ӴМҶЄ , 2017])  
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4.3 Ḙ ⇔ ἤ 

Ӑ Џ Џ ӣ ╟Џ ᵫ ד ⇔ד109

(ứ Ӑ)Мᾼḕѡ Ệ ȲẔ ᵫѻ Ɫү МᾒῖԌצ еҨȲ

ᴩ ᴯⱢ צᶾῖԌדּ еҨȴѿϯⱢἬ ᾼḕѡ Ệ ȸ 

ᵫ֢ GPSứᴯ Ɫ G2(25Á2.202' N, 121Á2.935' E)Ȳ’ (25Á1.16' N, 

121Á1.946' E)Ȳֽ  16ἬӱȲ ӣԏ ⇔ ɎOptical Backscatter Sensor, OBSɏ

ᴩ ȴ Бὑ1091דѣ1ѡ Ở ᴩḕѡ Ḙ ᴟ10912דѣ31ѡȲ

Ԛ 365ѡȲֽ  17Ἤӱȴ 

Ṽ Ӏ Џ Џ ӣ Ὑ ᾓ иέц

иέ ᵫМ ὙȲ Ệ ⇔═  300 Њ  100mg/L ѿϱȲᵛ

ậ ╟ȲҔ╗ȸ Ғᴆ╬ṮѦ ȳ ᵅ ┤╟Џғ ȴṳ ▲ὙẔ ֪ȴ

…ắ ┤Џ Ȳү МᾒеҨ ᵛׁש ṳ ậḂ ╟ȴ ‍ӐЏ Ȳ

ᵒשׁ Ὠ ד῀ ѻ ȴ Ḙ ᴯ ֯ ϱȲ╝ ắẞ ᴄ

ᾼ ҏѬ Ȳ֪ᴖ ᾎ Ȳ╝ ᵂ Ḙ

⇔Єὑ100 ppmȲ⁄֢ủ Ệ ⇔Єὑ100 ppmᾼ   ֽϯȸ 

ד109 1ủ(1~3ѣ)( 18(a))ȲG2 П Ệ ⇔Єὑ100 ppmᾼ  

Ɫ208Њ (01/24 12ȸ00ᴟ02/02 21ȸ00)Ȳ’ ⁄Ɫ86Њ (02/16 07ȸ00ᴟ02/19 

21ȸ00)ȴ 

ד109 2ủ(4~6ѣ) ( 18(b))ȲG2 П Ệ ⇔Єὑ100 ppmᾼ  

Ɫ172Њ (04/02 19ȸ00ᴟ04/09 23ȸ00)Ȳ’ ⁄Ɫ85Њ (04/03 22ȸ00ᴟ04/07 

11ȸ00)ȴ 

ד109 3ủ(7~9ѣ) ( 18(c))ȲG2 П Ệ ⇔Єὑ100 ppmᾼ  

Ɫ58Њ (09/01 01ȸ00ᴟ09/03 11ȸ00)Ȳ’ ⁄Ɫ59Њ (09/20 15ȸ00ᴟ09/23 

02ȸ00)ȴ 

ד109 4ủ(10~12ѣ) ( 18(d))ȲG2 П Ệ ⇔Єὑ100 ppmᾼ  

Ɫ 740Њ (11/26 23ȸ00ᴟ 12/27 19ȸ00)Ȳ’ ⁄Ɫ 236Њ (10/16 23ȸ00ᴟ

10/26 19ȸ00)ȴ 

⇔ד109 Ệ ⇔ ὨȲ G2צ ӢẒװ Ệ ⇔═ 300

Њ Єὑ100ppmᾼ ᶮȲẔ иᵑⱢ10/05 03:00 ᴟ 10/26 18:00ȲԚ519Њ

Ȳц11/26 23:00 ᴟ 12/27 19:00ȲԚ740Њ ȴ ѿἏᾼׁשṅҠ῀ Ệ ⇔

ᾌ צ Ӕד …Ȳ╝ ᵫ Џ Џ ӣ ᾼМҶ ᶝ

ᴎ ᴩѩ Ȳᵀ֪Ɫ ᴎ ὑ10911דѣ13ѡ ╝ Ȳ╝ὑ11ѣМ
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П∟ӑצᾌ Ȳ╝ ѩ 10ѣᾼד109 ȲẔ Ὠֽ  19ἬӱȴӦ ϱҠ῀

10ѣ5ѡП∟ᾼᾌ ꞋЄὑ1.5еѐȲ М ѿϱᾼ ᾓȲѹ ѩ Ӑ Џ ⇔Ȳ

ὑϱ Ẓ ֪ ЄꞋ ᴩ ṶЏ Ȳ╝ ֪ױכ Ȳѻ ắᴞ

֪ Ȳ и ֪ϷҠ ắ G1 ╟Џ― П ᾬ ☼☼ ц☼֣ ֪ Д

Ȳ ☼ ϩ Ӑ Ȳ֯ѻ☼Ѡ֣צϚ Ḃ Ѭ☼Ѡ֣цЄЊȲ֯

ᾬ∟ϯ Ӣכ ☼Ȳ Ḙ ϩȲ ᾬṿ Ѭ☼ Ȳ֯

ḛ ὔ Ӣȴ ᴖȲ֪Ɫᴞ ᾌ Ɫ Ệ ԛ ᾼѻ ạȲ֯ᾌ

Ữӑ ᾬ Ӣ ›ȲϢⱢ ᾬ ᴞ ᵂӣϩᾼ Ȳӭ›Ь

ѿᵒ ṳ оẔ ȴᴕ ╟Џ― Ɫ ╟Ȳ∂ ═ ȴ 

ҖӘ⇔ד109 ӑ Ӣ Ệ ⇔═ 300Њ Єὑ 100ppmᾼ ᶮȲҖӘ

  Ɫ236Њ (10/16 23:00 ᴟ 10/26 19:00)ȴ 

 

 16ȳ֢ GPSứᴯ  

G2 

WGS84(25° 2'12.12"Җ,121° 2'56.13"ὧ) 

TWD97ϡ⇔и (254937.022, 2769843.424) 

ҖӘ  

WGS84(25° 1'9.64"Җ 121° 1'56.74"ὧ) 

TWD97ϡ⇔и (253272.747, 2767920.584) 
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 17ȳ109ד⇔ Ḙ ⇔ ᶧԝ   
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 18ȳ109ד⇔֢ủ Ḙ ⇔ ᶧԝ (a)1ủ(1~3ѣ) (b)2ủ(4~6ѣ) (c)3ủ(7~9ѣ) (d)4ủ(10~12ѣ)  

(a) 

(b) 

(c) 

(d) 
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 19ȳ10910דѣḕѡ Ệ 300Њ ᶧԝ  

(ϱ :G2 Ḙ ⇔ ᶧԝ ȷМ :ҖӘ Ḙ ⇔ ᶧԝ ȷϯ :ᴎ ӱἤᾌ ᶧԝ ) 
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4.4 Ḙ о ἤ 

Ӑ Џ Џ ӣ ╟Џ ᵫ ủ ד110

3ủɎứ ӐɏМᾼ έ⇔ ֮ᶮ֮ ȲẔ ᵫѻ Ɫү Мᾒῖ

Ԍצ еҨȲ ᴩ ᴯⱢ צᶾῖԌדּ еҨȴѿϯⱢἬ ᾼ έ⇔ ֮ᶮ

֮ ȸ 

4.4.1 ▲Ѡᾎ 

(Ϛ) ▲и Ѡᾎ 

ⱢѠ― Ȳ╝ứ Ϛ ạ Ȳѻ ӦỴ ȳӂᶁᵅ цẒ ꜜᾼ֣

ỴѠ֣ᾼиꜜ Ἤ ȴṼכ Ỵ ἤ ứᾘỴи ȲױⱢỴ иꜜȲԛ Ỵ֮

ᶮцᴎ ᴯ ӂᶁᵅ ᴯứ ҏӂᶁᵅ Ȳṳ Ỵ иꜜцӂᶁᵅ ҏ

ꜜиꜜ ȲᵛҠứ ҏ ạ Ȳֽ  20ἬӱȴᾘỴи ѿ Ỵ ἤ и Ȳ

ṳѿӂᶁᵅ ᴯ Ɫ Ỵ ꜜȲ Ԛ иⱢ A1ᴟ A12ȲиᵑⱢ⁮Ә ȳ⁮

1ȳ⁮ 2ȳ ї ȳҖ ȳҖӘ ȳ Џ G3ȳ Џ G2ȳ

Џ G1ȳ Џ Җ ᴟ Ѐȳ ЀᴟЄ Ѐ1ȳ ЀᴟЄ

Ѐ2ȲẔи ц ⇔ ֽ  21цῶ 8Ἤӱȴ 

 

 20ȳứ ạ ӱ цỴ ꜜẒ ӱ  
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 21ȳ Ỵ ἤ и  

ῶ 8ȳ֢и ᾘỴẒ ⇔П  

Ỵ ἤ  ⇔(⁮) ⇔(⁮) ⇔(Җ) ⇔(Җ) 

⁮Ә 1 A1 24°59'26.52" N 121°00'55.99" E 24°59'49.37" N 121°01'10.58" E 

⁮Ә 2 A2 24°59'49.37" N 121°01'10.58" E 25°00'12.57" N 121°01'23.11" E 

⁮  A3 25°00'12.57" N 121°01'23.11" E 25°00'35.20" N 121°01'42.66" E 

ї  A4 25°00'35.20" N 121°01'42.66" E 25°01'01.06" N 121°01'54.78" E 

Җ  A5 25°01'01.06" N 121°01'54.78" E 25°01'15.26" N 121°02'07.42" E 

ҖӘ  A6 25°01'15.26" N 121°02'07.42" E 25°01'32.34" N 121°02'20.49" E 

Џ G3 A7 25°01'44.55" N 121°02'30.41" E 25°02'02.85" N 121°02'49.42" E 

Џ G2 A8 25°02'06.67" N 121°02'52.09" E 25°02'24.66" N 121°03'16.72" E 

Џ G1 A9 25°02'28.10" N 121°03'23.14" E 25°02'34.77" N 121°03'40.16" E 

Џ Җ

ᴟ ҏ Ѐ 
A10 25°02'38.83" N 121°03'52.69" E 25°02'49.72" N 121°04'28.48" E 

ҏ Ѐᴟ

Є ҏ Ѐ 
A11 25°02'49.72" N 121°04'28.48" E 25°03'12.33" N 121°05'08.65" E 

ҏ Ѐᴟ

Є ҏ Ѐ 
A12 25°03'12.33" N 121°05'08.65" E 25°03'38.35" N 121°05'45.34" E 
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(ϡ)ӂᶁᵅ ứ Ѡᾎ 

Ṽ Ѭᵓ ϡᾈЎᶝ Ỵ֮ᶮ Ȳ Җᴟᴔ Ѐȳ

⁮ᴟӘׄ Ȳ МҶ ᶝ ᴎ ᴯ ὑ ᴟד65 ד106 Пḕѣ ᴯ

ֽῶ 9ἬӱȴṼ ḕѣ ᴯ ῶᾼԓדӂᶁᵅ ᴯⱢ-1.427еѐȲẔ ṿ

ӣד ү (TWVD2001)Ȳṳ Ỵ֮ᶮ ᵛҠḖҏӂᶁᵅ ᾼ ⇔ȴ 

ῶ 9ȳ ᴎ ḕѣדᴟ106ד65 ᴯ ῶ 

 

 

  

( ᴯ:еѐ) 

ѣԌ 
 

ᴯ 

 

щѝ  

ӂᶁ 

ᴯ 

ӂᶁ 

ᴯ 

ӂᶁ 

ᵅ ᴯ 

ᵅ 

щѝ  

ᵅ 

ᵅ ᴯ 

1ѣ 1.946 1.644 1.289 -0.094 -1.618 -2.05 -2.44 

2ѣ 2.092 1.646 1.284 -0.08 -1.548 -1.949 -2.274 

3ѣ 2.041 1.693 1.337 -0.06 -1.497 -1.823 -2.25 

4ѣ 2.031 1.735 1.401 0.002 -1.422 -1.869 -2.191 

5ѣ 1.984 1.739 1.456 0.05 -1.382 -1.919 -2.121 

6ѣ 2.097 1.743 1.518 0.107 -1.353 -1.922 -2.073 

7ѣ 2.354 1.788 1.575 0.146 -1.307 -1.885 -2.059 

8ѣ 2.414 1.823 1.618 0.192 -1.269 -1.815 -2.08 

9ѣ 2.304 1.817 1.595 0.149 -1.272 -1.714 -1.781 

10ѣ 2.027 1.798 1.513 0.074 -1.395 -1.822 -2.151 

11ѣ 2.044 1.716 1.432 -0.025 -1.502 -1.953 -2.296 

12ѣ 1.958 1.648 1.351 -0.09 -1.568 -2.021 -2.305 

ԓ2.44- 1.888- 1.427- 0.034 1.445 1.73 2.414 ד 

ȸ1. ẃ ȸМҶ ᶝ  2. ᴯȸеѐɦ ד
ү (TWVD 2001)ɧ 
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Ϯȳ ᵒᵑ 

ậ ᴩ ∟ѿ ϢϩᾼѠה ᴩ ᵒᵑȲӦὑ Ḙ Ӣ

ᾬ ᾼ ᴥדῺȲⱢ ю ᵒȲ╝ᵓӣϢϩᵒ ֥֮ Ṇ ArcGISᵒ

ѠהȲ Ṇ ⱢWGS84 zone51NȲ֪ ц Ӱ ᵑȲ╝֯ ᵒᵑ ạ

вԓ ‍Ḙ (Ҕᵶ ц Ӱ)Ȳֽ  22ȴ 

 

 

 22ȳArcGIS ᵂ Ȳ ạ ( )ȳ‍Ḙ ( )  
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 Ὠכ▲ 4.4.2

и G3 Ὲὁװ ὨẃכȲֽ  23ἬӱȲ 8ѣȲԚ9ד8ѣᴟ110ד108

װ έ⇔Ὲὁ ϱȲṳ ẞ ҏ Ȳи G3Ꞌԓ Ḙȴ 

и G2 Ὲὁװ ὨẃכȲֽ  24ἬӱȲи G2 Ḙֵ М֯ Ὼ

цG1⁮ ᾬᾼᴯ Ȳи G2 ạ в Ḙ ᴃ о צ Ȳᵀ װ

оṳЛὙ Ȳи G2 Ḙ ᶮד и G1 ứ ֵȴ 

и G1Ὲὁ ὨẃכȲֽ  25ἬӱȲ иװ G1 Ḙ ֵ М֯ ѿ

ц ῺG1Җ ᾬȲ ҏ ֵ Мὑ цG1⁮ ᾬȴ

װ ḘиӁ оҠ Ȳ10911דѣ 2ѣד110 ▲ Ὠ ד Ὠדѩ Ḙ

Ὑ Ғ ֵȴ 5ѣῈὁד2ѣᴟ110ד110 Ὠ ӱG1 Ḙ юȲ ạ

М ᾼ ҏȴ1108דѣῈὁ Ὠ ϱủדѩȲ ạ М ᾼ Ḙ ҒȲ

ᵀ ạ М Җᾼ ҏȴ 

װ έ⇔Ὲὁ ὨẃכȲG1 ạ Җ ῺG1Җ ᾬМҠ ẞ

Ὑ ᾼ Ḙủ ȴӦ10811דѣȳ1092דѣц1102דѣꞋҠ ῺG1Җ

ᾬМצ ҏП ᶮȲᴖḕדᾼ 5ѣц 8ѣᾼῈὁ ὨҠ Ὼ G1Җ

ᾬᾼ Ꞌ Ḙ ȴᴖG1⁮ Ṕ Ȳ֯ ῺG1⁮ ᾬ Ꞌᵧ

ҏȲ Њȴ װ ▲ Ὠ ӱȲ ῺG1⁮ ᾬᾼ Ḙ Њȴ Ḙ

Мὑ ạ М ц Ὼ G1Җ ᾬ Ȳ ӱ Ϡ╠צϢЏ ᾬ

Ҡצ כ ҵȲẔһѬ ϩ֪ ϷҠ ᾼ Ḙ ᶮȴ 

ᴖצ Ỵ Ḙ ֪І ֵȲҔᵶȸ (ủ ȳ )ȳᾌȳ☼цЏ

ᾬ(Ҕ╗Мᾒ Ϯ ᵛ֯׀П ֪ІȲֽ ὧ ҅∂ П ╟) Ȳ

ӭ› Џ ᴫ⁮ Ḙ(v G1 ὧҖ )ᾼҠ ѻ֪צϡȲϚⱢ108ד⇔֪

– ᾎ ṛ G1 ᾼḘȲϡⱢ G1 ᾼ ▀ ☼כ ἤḂ ֪ᴖ

ᾇḘכ ὑ G1 ȴ ֯ѻ ☼ Ѡ֣צϚ Ḃ Ѭ☼Ѡ֣цЄЊȲ

֯ϯ Ḙ ϩȴ֝ ᾬṿ Ѭ☼֯ (G1ὧҖ )

Ȳ֯☼ ḛ ὔ ӢȲҒϱὧҖủ ᾼ ☼ ḆЄᾼ Ḙ

ẞG1 ȲѹG1 ⱢῸ ᾼ֮ᶮȲ֪ױҠ G1 ὔ Ḙȴ ᴖȲ֪Ɫ

ᴞ ᾌ Ɫ Ệ ԛ ᾼѻ ạȲ֯ᾌ Ữӑ ҵ ᾬ Ӣ ›Ȳ

ϢⱢ ᾬ ᴞ ᵂӣϩᾼ ȲӦ ᴎ Ӑ ▲ẞᾼᾌ

ᴩѩ Ȳҵ Ṯᾌ ӑ ∂ᶙԓȲ֪ױ ЛὙ Ȳ ᴟ ▲ᾼѡ Ьѿᴞ

֪ Ɫѻ G1 ᾼ Ḙ֪ ȴ 
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ȸ М ạ ( )ȳ‍Ḙ ( ) 

 23ȳ G3 Ὲὁװ ҏכὨ 

  

G3 

ד108 1ủɎ8ѣɏ 108ד 2ủɎ11ѣɏ 109ד 1ủɎ2ѣɏ 

   

ד109 2ủɎ5ѣɏ 109ד 3ủɎ8ѣɏ 109ד 4ủɎ11ѣɏ 

   

ד110 1ủɎ2ѣɏ 110ד 2ủ(5ѣ) 110ד 3ủ(8ѣ) 
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ȸ М ạ ( )ȳ‍Ḙ ( ) 

 24ȳ G2 Ὲὁװ ҏכὨ 

  

G2 

ד108 1ủɎ8ѣɏ 108ד 2ủɎ11ѣɏ 109ד 1ủɎ2ѣɏ 

   

ד109 2ủɎ5ѣɏ 109ד 3ủɎ8ѣɏ 109ד 4ủɎ11ѣɏ 

   

ד110 1ủɎ2ѣɏ 110ד 2ủ(5ѣ) 110ד 3ủ(8ѣ) 
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ȸ М ạ ( )ȳ‍Ḙ ( ) 

 25ȳ G1 Ὲὁװ ҏכὨ 

G1 

ד108 1ủɎ8ѣɏ 108ד 2ủɎ11ѣɏ 109ד 1ủɎ2ѣɏ 

   

ד109 2ủɎ5ѣɏ 109ד 3ủɎ8ѣɏ 109ד 4ủɎ11ѣɏ 

   

ד110 1ủɎ2ѣɏ 110ד 2ủ(5ѣ) 110ד 3ủ(8ѣ) 
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4.5 ֮ ᶮѬ о ἤ 

1. ẃ  

Ѭ ֮ᶮ ԚצҳԌȲẔẃ Ѡֽהῶ 10Ἤӱȴ101ד 05

ѣ 05ѣᾼẒד105 ᶁṿӣ᾿ ậ ᾼxyz ȴ10905דѣц11006דѣ

ᾼ֮ᶮ ӦDWG xyzכ ȴ 

ῶ 10ȸ ẃ Ѡה 

 
֮ᶮ ѡ  Ἥ ᴯ  

ד101 1 05ѣ ϡᾈᶝ ᾿ ṿӣ XYZ  

ד105 2 05ѣ ϡᾈᶝ ᾿ ṿӣ XYZ  

ד109 3 05ѣ ϡᾈᶝ Ӧ DWG Ɫ XYZ  

ד110 4 06ѣ ϡᾈᶝ Ӧ DWG Ɫ XYZ  

2. – о  

ᵓӣἬ ẞᾼ4 ᾼѬ ֮ᶮ Ȳ ᴩ ẞ֮ᶮ– Ȳ ѿЄ

ц Џ  ῺѬ ⱢѻȲṳѿ11006דѣᾼ Ѭ Ɫ ẃ ȴ М

Ӕ ᾼ иṿӣ ᴥ ӱȲῶӱ ֮ᶮ о ⱢḆ ᾼ ȲᵛⱢ֮ᶮ ȲчПȲ

ᾼ иѿּמᴥ ӱȲῶӱ Ɫ֮ᶮ– ȴ 

 26ⱢῺ5דᾼ֮ᶮ– ȲӦϱ(ד110~ד105) Ҡ ȲѬ 15еѐ

ѿвѻ ѿ– ⱢѻȲѹ М֯Є ѿҖ ȲЄ ѿ⁮Ѭ ⁄ юצ и

ц– ᶮȴ  27ⱢῺ9דᾼ֮ᶮ–  ȲӦ(ד110~ד101) ᾼѬ о

Ҡ ȲѬ 5еѐвѿ ⱢѻȲѹ М֯Є Ể ȲᴖѬ 5ᴟ15еѐ⁄ѿ

– ⱢѻȴҫҵȲṼ ɦ ỗ ṅשׁ ᵫ( Ӓ ᵫ) ứ Ӑ( Ἀ20141דѣ)ɧȲ

ɦ Ӏϡ ỴṮ ɧ ứӐ (20216 ד ѣ)ɧцɦ108ד⇔ Ӏ ỴѬѝ֮

ệᶃ ▲ ᴷ Ӓ ᵫ(ứ Ӑ)(2019ד)ɧȲ Ỵ  ᾼ

Ḙ Ѡ֣ⱢӦҖ֣⁮Ȳ ᴖṕȲῺ ϫ֪דⱢᾈЎḘ Є ⇔ ᵅȲᾘỴ Ḙϭ

ҏטּ ᾬ  Ȳ ҏטּ ᾬ Ὼ ҵȲЄ и Ỵᶁᵧ– ᾭ ȴяẔ֯

 Ὼ ’ Ỵ֪Әׄ ȳЄ ѬЀ ☼  Ѧ Ḙ ϤȲ Ỵᵧ

– ᾭ Є Ỵắҳ טּ ạȲG3ȳG1 ᵧ Ȳ ắ щ (ֽ

)Ȳ֮ᶮ ứȴ 
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 26ȳ1055דѣᴟ1106דѣ– о  (05ѣד06ѣ-105ד110)

 

 27ȳ1015דѣᴟ1106דѣ– о  (05ѣד06ѣ-101ד110)
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4.6 ЍֵὮⱵ иᵉ 

Пӭ Ɫ Џ Ḙ ạȲ Ḙ ⇔ȳ Ḙ оᾼ֪כȲṳ

שׁױ Ḙ ȴӦ иέȲӐׁשṅ Ϡ Ḙ ạѻ ᾼӭᾼ╥

Ầᵗ ц ḟҠ ᾼ Ḙц Ḙ цⱵ ȲҔ╗ G1 Лắ –

ὔ Ȳ֪ױ ֯’ G1 ֮Ȳѹϯ Ɫ цӢᾬ

ᾼ Ȳṳצ ЍֵὮⱵ ᾼ֯׀Ȳ֪ױ ᾌ☼ц Ḙ ạ ▲ᾼ֮ ∂ ֯

Ὼ ЍֵὮⱵ ᾼϯ ᴯ ᴩȴֽ 28Ɫ ЍֵὮⱵ ᾼӢ׀ ᴯиᵉ ȲẔ

Ѭ El= -1.6ẞEl= -2еѐᾼפּ ᴯ ȴ 

 

28ȳ ЍֵὮⱵ ᴯиᵉ ȴӦ Ҡ῀ ЍֵὮⱵ ֵиᵉ֯Ѭ  =El= -1.6ẞElפּ

-2еѐᾼ ᴥ ᴯ ȴ 
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Хȳ ᾌ☼ ▲ 

5.1 G1ᾌ☼ ▲ 

5.1.1 ▲ ȳ ᴯ  

Ϛȳ ▲  

Ӑ G1 ᵉὍ ᾌ☼ (Nortek Signature1000 ADCP)ѿἉ ứ ứה

ᴩȲ ᵉὍ ѱֽ  29ἬӱȴӐװ G1 ᾌ☼ ứ ὑῶ 11ȴ

Ӑ ▲ ӭ ֯ ᴩ Џ Ỵ Пᾌ ȳ ᴯц☼ ▲ᵂ Ȳ ▲

⇔ ᴯѿ ֥ Ḙ ▲Ɫ ⁄ȴӐ ѻ ᾼ ȳᾌȳ☼ ᴩ ▲Ȳ

Ṽ ד ѝ Ҡ῀Ȳᾌ Њὑ10иפּ ȲѹӐ ֯ ▲ ᾌ☼ ȲꞋⱢ 

ᾼ Ȳ╝ⱢϠ’ цצ ᾼ ᴃ ᾼ ᾓϯȲӐ ֯ ứ Ȳѿ

4Hz ậ ȲѿBurst Пּנ Ѡה ᴩ ȲḕЊ ᾼϚ Ở ậ4096

Ȳּ17פи ȴ 

 

 29ȳG1 ᾌ☼ ѱ  
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ῶ 11ȳG1 ᾌ☼ ứ ῶ 

ӭ ứ  

 ϩȳ ⇔ȳХ ȳ ⇔ц І  

ậ  
ᾌ☼֝ Ȳѿ 4Hz ậ Ȳ

ḕЊ ậ 4096 ȴ 

ḕ ѐЉ 0.2еѐ 

 30  

Њι  0.1еѐ 
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ϡȳ ▲ ᴯ 

Ӑ БὑG1 ᵉὍϚ ה֥ ᾌ☼ Ȳ ᴯֽ  30Ἤӱȴ֪ ▲ᴯ

֯ ȲѬ ⱢTWVD2001= -1.9еѐפּ Ȳ֪ױ ᾌ☼ Ҭ֯Є ҏȲ╝

ḕ Ϛ ѣЄ ᴩ ц’ Ȳḕ Ẓ ѣ ṳ֫ן ȴӐ

ᾌ☼ ▲ Ṽ Ȳѻ ╥ ֯ᵅ ᴯ ѿϯȲẔѬ פּ TWVD=-2.0еѐ

ҿҢȲ֯ ЍֵὮⱵ ֻᾼӢ׀Ѭ ᴯ ȴ֪ ᴯצ Ȳ ▲ ᴯ ֯Ẓּט М Ȳ

ὑ ẓ҅ῶἤП ᴯȴ 

 

 30ȳG1 ה֥ ᾌ☼ ᴯ ȴ  

G1 ADCPᴯ  

WGS84( (25° 2'43.44"Җ, 121° 3'23.17"ὧ) 

TWD97ϡ⇔и (255694.566, 2770807.352) 
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Ϯȳ ▲  

Ӑ ὑ G1 ᴩ ᾼד1 ᾌ☼ Ȳ ▲ᵂ

כ ᵅ ḖⱢ70%Ȳᴟю 256щᾼצ ȴ 

Ӑ Бὑ1104דѣ27ѡὑG1 ᵉὍϚ ה֥ ᾌ☼ ȲṳḕẒ ѣ ᴩ

Ḇ Ȳ ד ᵉὍ цצ ὑῶ 12ȲӐ Мᾒ Ϯ

LNG ắ ╟Џ ⇔ὑῶ 13Ȳד ѱֽ  31 ~  34ἬӱȴӐ Ԛ ᴩХװ

Ḇ Ȳצ ẞ324щȴ֯Хװ ▲М Ϯװὑ ▲

вȲ ֪ЛὙ ֪ Ȳ Ԓ צ76щצ צ48щצҬכ

ȴ Ӑ ≡ Ȳ Ԓ ▐ ᴩ Ғ ṿẔḆ ỆȲѿ ᵍ ԛװ

ȴ 

ῶ 12ȳG1 ᾌ☼ ᵉὍ цצ ῶ 

 ᵉὍ צ   

Ϛ15:00 110/6/24 ~ 17:00 110/4/27 110/6/24 ~ 110/4/27 װ (~57щ) 

ϡ16:00 110/8/23 ~ 16:00 110/6/24 110/8/23 ~ 110/6/24 װ (~60щ) 

Ϯ23:00 110/10/10 ~ 17:00 110/8/23 110/11/9 ~ 110/8/23 װ (~48щ) 

ҳ06:00 111/1/6 ~ 07:00 110/11/9 111/1/6 ~ 110/11/9 װ (~57щ) 

Х18:00 111/4/18 ~ 07:00 111/1/6 111/4/18 ~ 111/1/6 װ (~102щ) 
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ῶ 13ȳМᾒеҨ Ϯ  LNG ן ╟Џ ⇔ ῶ 

G1 ᾌ☼ ▲  Џ ⇔ ╟ЏῈὁ  

Ϛװ 

(110/4~110/6) 

ᶙכ╟Џ―  & ᴩ ѻ Џ

(109.8.29) 

БᶙכҖṮᾌ #1~#17 ḛ ὈὍứᴯȴ 

Ӕ ᴩ ѻ Џ (ҵ  Ӊ ȳ

)╟ᵂȴ(110.6.15) 
 

ϡװ 

(110/6~110/8) 

БᶙכҖṮᾌ #1~#19 ḛ ὈὍứᴯȴ 

Ӕ ᴩ ѻ Џ (ҵ  Ӊ ȳ

)╟ᵂȴ(110.8.15) 

 

Ϯװ 

(110/8~110/11) 

БᶙכҖṮᾌ #1~#22 ḛ ὈὍứᴯȴ 

Ӕ ᴩ ѻ Џ (ҵ  Ӊ ȳ

Џ )╟ᵂȴ(110.10.15) 

 

ҳװ 

(110/11~111/1) 

БᶙכҖṮᾌ #1~#22 ḛ ὈὍứᴯȴ 

Ӕ ᴩ A2 ү￼ ц  ȳ 

P1 Ϛ  Ӵ Џ ȴ

(111.01.16) 

 

Хװ 

(111/1~111/4) 

БᶙכҖṮᾌ #1~#26 ḛ ὈὍứᴯȴ 

Ӕ ᴩ P7 Џ

(110.4.20) 

 

ẃ :ү МᾒῖԌצ еҨ Ϯ LNG ן ╟Џѣ   
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 31ȳG1 Ϛ(110/6/24~110/4/27)װᾌ☼ ᵉὍ ѱ 

(ϱ : ᵉὍȲϯ :  (ן֫
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 32ȳG1 ϡ(110/8/23 ~ 110/6/24)װ ᾌ☼ ᵉὍ ѱ 

(ϱ : ᵉὍȲϯ :  (ן֫

 






































































































































































































































































































































































































































