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Abstract 

1. Introduction 

The changes in sandbars and coastlines are influenced by human activities and 

natural forces such as tidal currents, waves, and longshore currents. In the Yunlin region, 

sediments from the Zhuoshui River are considered the primary source of material 

affecting coastal deposition. To understand the geomorphic changes in the coastal 

waters of this area, it is essential to clarify how sediment from the river source is 

influenced by natural forces (e.g., waves, tides, and sea breezes) and impacts the 

hydrodynamic processes in adjacent regions. This project employs the numerical model 

SRH-Coast (Sedimentation and River Hydraulics-Coast) for simulations. The 

hydrodynamic solver is based on the existing SRH-2D model, while the wave module 

employs the SWAN model to solve the wave action balance equation. The study area 

is located along the southwestern coast of Taiwan, encompassing the Changhua, Yunlin, 

and Chiayi coastal regions. It extends from the Changhua Coastal Industrial Park in the 

north to Taijiang National Park in the south, covering a north-south distance of 

approximately 123 kilometers, and stretches from Taiwan's western coast across the 

Taiwan Strait to the offshore waters east of Penghu, with an east-west distance of about 

44 kilometers. Aimed at elucidating physical processes in the marine environment, such 

as the effects of tides, waves, and longshore currents on sediment transport. 

Additionally, the model simulates flow fields before and after the construction of the 

offshore industrial park, seeking to understand the hydrodynamic impact of the 

industrial park's construction on the adjacent coastal areas. 
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2. The Flow Field along the southwestern coast of Taiwan  

Simulation results from November 2023 indicate that during flood tide, the flow 

moves northeastward, while during ebb tide, it shifts southwestward. At the estuary, the 

flow heads toward the estuary during flood tide and towards the open sea during ebb 

tide. Under the influence of the northeast monsoon, a north-to-south coastal current is 

generated; however, tidal currents remain the dominant factor in this area. In autumn 

and winter, river sediment input decreases, but tidal forces disturb the seabed sediments, 

causing resuspension. These suspended sediments are transported by flow currents, 

extending from the intertidal zone of Changhua in the north to Mailiao, Santiaolun, 

Bozailiao, and Waisanding in the south. 

3. Long-Term Flow Field Simulation and Analysis 

To investigate the long-term flow field in the southwestern waters of Taiwan, the 

residual flow field was calculated. The residual flow represents the overall trend of the 

flow field, and its direction indicates the net transport direction of sediments influenced 

by flow currents. Therefore, the residual flow field serves as a key basis for studying 

sediment transport dynamics. By averaging the simulation results over the tidal cycle, 

the residual flow field for November 2023 was obtained. The results show that in the 

open ocean, the residual flow is directed southwest, with a tendency to flow along the 

coastline toward the south. In the estuary, the flow direction is toward the open ocean, 

extending roughly to the 10-meter depth contour, there is a rotational flow pattern, but 

the dominant flow direction, at depths greater than 30 meters, is from north to south. 
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4. Impact of Offshore Industrial Park on Flow Field 

Port facilities and structures are key factors in altering coastal currents. Therefore, 

this study also simulates the flow field before and after the construction of the offshore 

industrial park to understand its impact on coastal hydrodynamics. Before the port was 

built, the residual flow direction within the 10-meter depth contour was from the 

northeast to the southwest. However, after the construction of the port, the flow velocity 

within this area decreased significantly, and several eddies formed around the port. The 

port structures caused a reduction in wave height on the northern side of the port, from 

3 meters to 1 meter, and the area with wave heights between 0 to 1 meter before the 

port construction markedly decreased. After the offshore industrial park construction, 

the breaker zone near the port and offshore industrial park became narrower and 

discontinuous, altering the sediment transport intensity and direction in the nearshore 

and offshore areas. Additionally, the construction of the port also affected the residual 

flow field at the mouth of the Zhuoshui River, where the residual flow velocity slightly 

weakened. Due to the influence of the port structures, the flow field at the estuary was 

modified by the jetties, reducing the north-south residual flow, while the east-west 

residual flow dominated the transport of sediments toward the open ocean. The 

construction of the port and offshore industrial park also impacted the residual flow 

field from Santiaolun, Bozailiao, to Waisanding. After the port was built, the residual 

flow toward the shore on the southern side of the port intensified, indicating a shift in 

the long-term average flow conditions and sediment transport direction, with the north-

to-south coastal sediment transport weakening. 

.
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∂  

Ϛȳ  

Ӑׁשṅ ү ᴫ⁮ Ϛ ѿSRH-COASTה∂ Ȳה

ᴩиέ ү ᴫ⁮ Пᾌ̡☼ Ȳṳṿӣᾌ ̡ ᴯ Ϭ

☼ Ἤ ẞП ᴩ ѩ ȴӐׁשṅṿӣ ה Ὠ ᴩү

ᴫ⁮ П ☼иέȲӦὑ ☼҅ῶᾇḘắẞ ☼ᾼ ᾼ Ѡ֣Ȳ֪ױ

☼☼ ᵂⱢ ᾇḘ ϩᾼϚЄṼ ȴ Ӽה Џ Ɫ

∂›П ᴩ Ȳ ѿ Ϣ ♄ ɎẂֽ Ѐ ╟ɏ ᾼᾘỴ֮כ Ѭ

ϩц֮ᶮ ᾼ ȴ 

(Ϛ)ӐׁשṅПѻ Ɫᴕ ᴄὑױ ה ᾼѬ ϩ ᶮȲБ ӴҠכғṿ

ӣSRH-COASTү ᴫ⁮ ᵂ ứП  ᾌ ц ☼ ȴ 

(ϡ)Ӑװ ֯ ứᾼ иȲ П ᴯȳ☼ цᾌ ᾼ

ứ Ὠ ӱȲẔѬᴯȳדᴯȳ ц ᾼ ế ṏֻᾼϚצ

ἤȲ╝֯ױ ה вҠṏֻ ױ П☼ ȴ 

(Ϯ) ה Ꞌ ӱױ ☼ ắẞ⁮Җ֣ ☼ѻ ȸ П☼֣Ɫ

ᴫ⁮-ὧҖ֣Ȳ ☼ П☼֣ⱢὧҖ-ᴫ⁮֣ȴ֯ὧҖủ ϯȲ

ᾌ ӢכӦҖἏ⁮ᾼᾘỴ☼Ȳᵀ֯ ẘױ ᾼ☼ ѻ

ắẞ ☼ᾼ ȴ 

(ҳ) ה Ὠ ӱ Ѐӑ ∂ ὑү ᴫ⁮ Ϛצ ᾼ ᾌ ȲắὧҖủ

ᾌ вᾘỴ☼ⱢӦҖ֣⁮Ȳ Ѐ ∂∟Ȳ Ѐц Џ

 Ὼᾼ ᾌ ḆⱢ  ѹЛ Ȳ ᾌ вᾘỴ Ḙ Ҡ ֪

ױ ȴ 
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(Х) Ὠ ӱ Ѐц Џ ӑ ∂ ֯ᾘỴ П ☼☼֣Ɫᴞὧ

Җ֣ᴫ⁮Ȳᵀắ Ѐ ᾬц Џ ᾼ Ȳ֯ Ѐ ∂∟ῺỴ

ҏ ☼ᾓ ᾼ Ȳ ỴѠ֣ᾼ ☼ Ӽצ ᾼ Ȳ֪ױӦὧҖᴞ

ᴫ⁮Ѡ֣ᾼᾘỴ Ḙ ᵗ ὑ оȲѹῺỴḘ Ҡ Ӧ ỴѠ֣ᾼ

☼ ᴞҵ  

(г) Ѐц Џ ᾼ ∂Ӽ Ϯ ȳ І ᴟҵ ☺ᾼ ☼Ȳ 

Ὠ ӱױ ắ Ѐ ᾬц Џ ᾼ Ȳ֯ Ѐ ∂∟ Җᴞ

⁮Ѡ֣ᾼᾘỴ Ḙ ᵗ ὑ оȴ 

(ϝ) Џ ᾼ ∂Ҡ ╥ Ỵכ цḘ☺– ᾼ ֪ȲӑẃҠṿӣ

ỴṮ Џᾎ Ḙ☺цỴ ᴩ’ ȴ 

 

ϡȳ∂  

(Ϛ)Ӑׁשṅṿӣ ה Ὠ ᴩү ᴫ⁮ П ☼иέ ᾘỴᾇḘắẞ

☼ᾼ ᾼ Ѡ֣ȲӑẃӼҠṿӣЛ֝ Ỵ Ḙеה ᴩ ц ȴ 

(ϡ) Ὠ ӱȲ Џ ᾼ ∂ Ỵ ᴟѬ 20m ᾼ Ȳ ӱ

Ѐ ╟ц ᾬ ᾼכ Ϸ╥Ḃ ᾘỴᾌ ᾼѻ ֪ Ȳ֪ ᾼ Ỵ

Ṯ ╟ ϚḔ ᴩ ȴ 

(Ϯ)ᾇ+ Ҡ ẁῴḔ ὨȲᵀӭ›Л ṿӣӂᴩо Ȳ ὑж

 ȴҫҵ∂ Ғ ꜜ (Radiation Boundary)ȲѿᵓᾘỴ☼цᾇḘ

֯ ꜜ иᾼ ȴ 

(ҳ)ӭ›SRH-COASTהMPIᾪӐᾼ ҏЬắ ὑTECᾼ ҏᶮהȲ

∂ ӑẃ Ҡ֯ה о Ѡ ϯḆֵғъȲӼ Ғ П ҏ

Ȳֽᾌ ϩⱢ Ỵ֮ᶮ П Ȳ ẁṿӣ῏ ᴩи
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έц ȴ 

(Х)SRH-COASTהứ ᾌ֣ Ἤצ Ȳ ᾼᾌ֣Ṕ⇔Ȳứ

Ɫᾌ ᾼẃ֣ȲѿҖⱢ0⇔ȲᴖSRH-COASTהᾼᾌ֣Ṕ⇔Ȳ⁄╥ứ

ᾌ ᾼҟ֣ȲѿὧⱢ0⇔(x )Ȳ∂ ӑẃ ה ṿӣ Пứ ȴ 

 



 

1-1 

 

Ϛ   

1-1  

ԓѷꜜ ῺצᴍиПгϫᾼϢЀ֯ ỴгϫӂѠеṭᾼ вӢ♄Ȳѹ

Ҡ  ᴟᴍиПϝϫХ(Ajayamohan et al., 2008)ȲῺדẃԓ ἤ

ц ӂ ϱсі Ừ ꜜ ᾼ ȴү ֮ ᴯ ҳ Ȳү

ḕדӂᶁצ 60ᴍ ᾼᾇḘ Ӧᴫ ᾈЎ Ϥ ◦Ȳ ᾌ ѿц ☼

Ἇү › Ȳᴖ∟ἏҖ ϤѡӐḤ ⁮ Ἠ╥Ἇ⁮ Ϥ⁮ Ȳ ӦМ

ᴫ ᾘ ӂ ϱֵ ὨȲ ӱ ҟ10דМ 350ӴѠеṭᾈ

Ўḛ ᾬȲᴫ ϮṔ☺ῶ Є иⱢ Ḙ ȲẔМכ Ѭ ᾼ ד Є

(Liu et al., 2008)ȴЄ иү Ḙ☺ц Ỵ ᾼ ạắẞϢ ῂ ♄ Є

ᴞ ϩФ П ȲӦὑḘ☺ Ӑᾼẃ ╥ḛ ᾬȲ╝ Ὼ ᾼѬ ϩ

Ḙ ᾃ ☼ҷ‍ ȴ 

Ὅ Э цּדᶾ Ȳ ẃ ᴩׁשṅϷ П цȲ֯

Ӏᶶ ԓ ᾼ ϯПϯȲɔ ӣ ה ὑ ỴцᾈЀП

ẃדṅ֯Ὼשׁ ắ ᾃ(Yool & Fasham, 2001) Ȳ ὨҠѿ ϚḔ

Ϣ ♄ ᴞ ᾼ Ȳ ╥ᾈ Ἠ ȳἹ+ ᵂ Ἠ Ỵ

ᾬᾼ▐ Ȳ ᾼѬ ϩ ȴӐׁשṅПׁשṅ -ү ᴫ Ỵᾘ Ѭ

╥ᶺ ₤ ᾼѻ ᵂ ȲϷ╥ Ỵῂ ỰӖӢ♄Ὲ ᾼϚ Ȳ

ᾘ ȳׄԓ Ӣ ᵛắ ᴖ ╚ ȴױ ӦὑⱢ ֵᾈЎП

ҏ ЀȲὔ ᾇḘᴖᶮכ ֮ Ỵ(ֽ  1-1)Ȳ Ϡщ ᾼᾈЎἬ Пכ Ỵ

֮ᶮȲϷצ ֵϢⱢ ȲẂֽȸ Џ ӣ ̡ Ὥ Ỵ Ḙ☺в П

ȲϞᴟὑᾈЎϱ ∂ПѬ Ȳṿ ứ   – ̡ Ἤ כ Ỵ
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ȲỮ ϚḔ ȴ 

 ṷ Ỵ ֮Ӣᾬᾬ ̡ỰӖ ԍ כ П Ȳ֪

ṅשӐׁױ ᴩиέ ү ᴫ⁮ Пᾌ̡☼ Ȳṳṿӣᾌ

̡ ᴯ Ϭ ☼ Ἤ ẞП ᴩ ѩ ȴ ѿ

ЭП Ỵ ȲϷ ӦḆ ϤᾼϠ Ẕ ӢП ֪Ȳӣѿ Ἠ╥

ḟ Ỵ ד ȴױҵϢ ♄ ɎẂֽ Ѐ ȳ ╟ȳ Ỵ’

ɏ ᾼϢⱢכ ϷכⱢ Ỵ оᾼ ֪  (Coelho et al., 2009; Gomez et 

al., 2019)Ȳ֪ױӐ Ӽ Џ ∂›∟☼ Ȳ Ϡ Џ ᾼ

∂ ὑᾘỴ֮ Ѭ ϩᾼ ȴ 

 

 

 1-1  Ὥ ᾘ ֮  



 

1-3 

 

1-2 ӭᾼ 

    Ӑ Ϡ֯ס ᾌ ц ᴄᵂӣ ᾘ Ϛ П Ỵ֮ ᾼ

Ȳ ᵛᾈЎ Ὼ Ѭ ϩцᾇ+ П ᴩׁשṅц ȴ Ϡ

ד ￼ ҵȲṳ∂ ֥ П Ȳה ӣҠ

ᾌ-☼-ᾇḘӻФᵂӣ ₤SRH-Coast (Sedimentation and River Hydraulics-Coast)

ẃ ᴩ ȴ 

Ӑѝ ϡ в ⱢSRH-CoastהЮ Ȳв ҔᵶSRH-CoastạѠ ȳה

☼ ֥ цה ȴ 

Ϯ в Ὑ ה ứȸв Ҕᵶ ứế ᴄȳᾌ ᾼ

ꜜ ԈȲ Ὑ ∂ה Ἤ Ԉȴ 

ҳ ⱢѬ ϩ ה ứ ȸ ה Ὠ ᴯ ế

Ἤ ẞПᾌ ѿц☼ ᴩѩ ȲСѿ Пῶה ⇔ȴ 

Х Ɫ ȸ ὑ ứП ה ᴩ Ѭ Ѐᴟҵ ☺ᾼ☼ Ȳ

Ӽ Џ ∂›ȳ∟ᾼᾌ ☼ ᴩѩ ȴ 
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ϡ  SRH-COASTЮ  

Ӑ ṿӣSRH-CoastהȲ ҔᵶϮה І ɎѬ☼ȳᾌ ếḛ

ᾬɏȲṿӣ Ϛ‍ о Ȳ ֥ᾌ-☼-ᾇḘדФᵂӣᾼ Ȳṳṿӣҙ ה

֥ᾎȴѬ☼ ᾼḖ ╥ ὑ ᾼצ SRH-2DѬ ϩ Ȳᾌה ה

SWAN⁄Ḗ ᾌ ᵂӣӂ Ѡ ȲᾇḘה Ḗ ‍ᶁл‍ӂ ᾇḘѠ  ȴה

2-1 ạѠ  ה

֯SRH-CoastМ ☼ ⱢЛҠ ☼Ȳṳ ậ ⇔ӂᶁȳᾌ ӂᶁᾼ

ѠהȲẔ Ѡ  Ҡῶӱֽϯȸ(continuity equation)ה

‬Ὤ

‬ὸ

‬Ὤὠ

‬ὼ

‬Ὤὠ

‬ώ
π ( 2-1 ) 

ẔМὬⱢѬ ȷὠȳὠⱢᾘὼȳώѠ֣ᾼ ⇔и ȴ 

Ѭ ᾼ Ѡ  ҠῶӱⱢȸ⁄(momentum equation)ה

‬Ὤὠ

‬ὸ

‬Ὤὠὠ

‬ὼ

‬Ὤὠὠ

‬ώ
ὫὬ
‬ᾀ Ὤ

‬ὼ

Ὤ

”

‬ὖ

‬ὼ
 

ρ

”

‬Ὤ†Ӷ

‬ὼ

‬Ὤ†Ӷ

‬ώ
† † ȟ Ὓ ȟ Ὓ ȟ Ὓ ȟ 

( 2-2 ) 

‬Ὤὠ

‬ὸ

‬Ὤὠὠ

‬ὼ

‬Ὤὠὠ

‬ώ
ὫὬ
‬ᾀ Ὤ

‬ώ

Ὤ

”

‬ὖ

‬ώ
 

ρ

”

‬Ὤ†Ӷ

‬ὼ

‬Ὤ†Ӷ

‬ώ
† † ȟ Ὓ ȟ Ὓ ȟ Ὓ ȟ 

( 2-3 ) 

ẔМὬⱢѬ ȷὠȳὠⱢᾘὼȳώѠ֣ᾼ ⇔и ȷὫⱢ ϩҒ ⇔ȷ ”Ɫ



 

2-2 

 

Ѭ ⇔ȷὖⱢ Ѭ ȷᾀⱢἉᶩ ȷ†Ӷȳ†Ӷȳ†Ӷȳ†ӶⱢ ϩ ȷ

† ȳ† ⱢἉᶩ ϩȷ† ȟȳ† ȟⱢ ᵂӣὑѬ ῶ Ӣᾼ ϩȷ

Ὓ ȟȳὛ ȟⱢּדѫϩȷὛ ȟȳὛ ȟⱢᾌ і ᾼῶ ϩ(surface roller)ȷ

Ὓ ȟȳὛ ȟⱢ ϩȴ 

†ế( 2-3 )М( 2-2 )ה † ⱢἉᶩ ϩȲẔҠῶӱⱢȸ 

†  ȟ† ”Ὗz
ὠ ȟὠ

ὠ ὠ
”ὅ ὠ ὠ ὠ ȟὠ  ( 2-4 ) 

ὅ
Ὣὲ

Ὤ
 ( 2-5 ) 

ẔМὟzⱢἉᶩ ⇔(bed frictional velocity)ȷὲⱢ … ȴ 

ᴖ( 2-2 )הế( 2-3 )МὛ ȟ Ὓ ȟⱢᾌ і ᾼῶ ϩȲҠῶӱⱢȸ 

Ὓ ȟ

ρ

ʍ

ЋὛ

Ћὼ

ЋὛ

Ћώ
 ( 2-6 ) 

 

Ὓ ȟ

ρ

”

‬Ὓ

‬ὼ

‬Ὓ

‬ώ
 ( 2-7 ) 

ẔМὛ ȳὛ ȳὛ ȳὛ Ɫᵂӣ֯Л֝ӂ Ѡ֣ϱᾼᾌ ϩȲҠῶӱכȸ 

Ὓ ς”ὫὉ ÃÏÓ—Ӷ ( 2-8 ) 

 

Ὓ ς”ὫὉ ίὭὲ—Ӷ ( 2-9 ) 
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Ὓ Ὓ ς”ὫὉ ὧέί—ӶίὭὲ—Ӷ ( 2-10 ) 

ẔМὉ Ɫῶ ⇔(surface roller energy density)Ҡῶӱֽϯȸ 

‬Ὁ

‬ὸ

‬ςὧὉ ὧέί—Ӷ

‬ὼ

‬ςὧὉ ίὭὲ—Ӷ

‬ώ
Ὀ ὪὈ  ( 2-11 ) 

 

Ὀ ς‍Ὣ
Ὁ

ὧ
 ( 2-12 ) 

Ὀ ς‌ὪὉ ρ ÅØÐ
ψὉ

‎Ὤ
 ( 2-13 ) 

ὧⱢᾌ ȷ—ӶⱢᾌ ӂᶁ Ѡ֣ȷὈ Ɫῶ і ᾼ ҷ ȷὈ Ɫ

ᾌі ᾼ ҷ ȷ‍Ɫ… ȷ‌Ɫ… ȷὪ ᾌ… ȷὉ Ɫᾌ ⇔ȷ

‎ếὲⱢ ᾌ₤ צ ᾼ ȴ 

 

ҫ( 2-2 )הế( 2-3 )МὛ ȟ Ὓ ȟⱢ ϩȲҠѿῶӱⱢȸ 

Ὓ ȟ

ρ

ʍ

ЋὙ

Ћὼ

ЋὙ

Ћώ
 ( 2-14 ) 

 

Ὓ ȟ

ρ

”

‬Ὑ

‬ὼ

‬Ὑ

‬ώ
 ( 2-15 ) 

ẔМὙ ȳὙ ȳὙ ȳὙ ⱢᵂӣὑЛ֝ӂ Ѡ֣ϱᾼᾌ ϩȲҠῶӱכȸ 



 

2-4 

 

 

Ὑ ʍὫ ὲÃÏÓʃ ὲ
ρ

ς
Ὁʎȟʃ

ʪ

 Ὠ„ ( 2-16 )ױὨʃױ

 

Ὑ ʍὫ ὲÓÉÎʃ ὲ
ρ

ς
Ὁʎȟʃ

ʪ

 Ὠ„ ( 2-17 )ױὨʃױ

Ὑ Ὑ ʍὫ ὲÃÏÓʃÓÉÎʃὉʎȟʃ
ʪ

 Ὠ„ ( 2-18 )ױὨʃױ

ὲ
ρ

ς
ρ

ςὯὬ

ÓÉÎÈςὯὬ
 ( 2-19 ) 

ὲⱢ… ȷʃⱢᾌ Ѡ֣ȷὉʎȟʃⱢᾌ ȲҠῶӱֽϯȸ 

 

Ὁ„ Ὁ„ ȟ—ױὨʃ( 2-20 ) ױ 

 

Ὁ Ὁ„Ὠ„ ( 2-21 ) 

Ὄ τὉ  ( 2-22 ) 

ὔ
Ὁ

„
 ( 2-23 ) 

ẔМὉ Ɫᾌ ⇔ȷὌⱢӱἤᾌ ȷ„Ɫᾌ Ṕ ȷNⱢᾌ ᵂӣ

⇔ẗ ȴ 

ᾌ ᵂӣ ⇔ẗ ӂ Ѡ  Ҡῶӱֽϯȸה

‬ὔ

‬ὸ

‬ὧȟ ὠ ὔ

‬ὼ

‬ὧȟ ὠ ὔ

‬ώ

‬ὧὔ

‬—

‬ὧὔ

‬„

Ὓ ȟ

„
 ( 2-24 ) 
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ẔМὧȟȳὧȟⱢ ᾌ ⇔ȷὧⱢᾌ֣ ֣ᾼ ȷὧⱢ о ȷὛ ȟ

Ɫᾌ Ӣכ ᾼ װ ếὛ ȟ Ὓ Ὓ Ὓ Ὓ ȟ

Ὓ ȟ Ὓ ȟ ȲὛ Ɫ ᵂӣі ᾌ ȲὛ ⱢϮᾌד ᾼӻФᵂӣȲὛ Ɫ

ҳᾌד ᾼӻФᵂӣȲὛ ȟ ⱢӦӪ і ᾼ ȲὛ ȟⱢ ᾌ ᾼכ

ȲὛ ȟ ⱢἉᶩ ϩ ᾼ Ȳ֢ Ѡהῶӱֽϯȸ 

 

ὧ ὲὧ  ( 2-25 ) 

 

ὧ
„

Ὧ

Ὣ

Ὧ
ÔÁÎÈ ὯὬ ( 2-26 ) 

ὧ
„

ÓÉÎÈςὯὬ
ÓÉÎ—

‬Ὤ

‬ὼ
ÃÏÓ—

‬Ὤ

‬ώ
ÃÏÓ—ÓÉÎ—

‬ὠ 
‬ὼ

 

ÃÏÓ—
‬ὠ 
‬ώ

ίὭὲ—
‬ὠ 

‬ὼ
ÃÏÓ — ÓÉÎ —

‬ὠ

‬ώ
 

( 2-27 ) 

ὧ
„Ὧ

ÓÉÎÈςὯὬ

‬Ὤ

‬ὸ
ὠ
‬Ὤ

‬ὼ
ὠ
‬Ὤ

‬ώ
ὧὯ ÃÏÓ—

‬ὠ

‬ὼ

ÃÏÓ—ÓÉÎ—
‬ὠ

‬ώ
ÃÏÓ—ÓÉÎ—

‬ὠ

‬ὼ
ίὭὲ—

‬ὠ 

‬ώ
 

( 2-28 ) 
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2-2 ☼ ֥  ה

ế( 2-4 )МȲ†Ӷȳ†Ӷȳ†Ӷȳ†ӶⱢ( 2-3 )ה ϩ Ȳ оѠ Ҡѿῶ

ӱֽϯȸ 

†Ӷ ς’ ’
‬ὠ

‬ὼ
 ( 2-29) 

 

†Ӷ ς’ ’
‬ὠ

‬ώ
 ( 2-30) 

†Ӷ †Ӷ ς’ ’
‬ὠ

‬ώ

‬ὠ

‬ὼ
 ( 2-31) 

ẔМ’Ɫ ⇔(kinematic viscosity)ȷ’Ɫ ☼ ⇔(eddy viscosity)ȲⱢϠṿ

Ѡ ה ֥Ȳ ȳ( 2-30)(2-29 )ה ( 2-31)Мᾼ’ ȲSRH-Coast ẁẒ

ѠᾎȲиᵑῶӱֽϯȸ 

(1) ⇔ӂᶁἹᾬ ₤(depth-averaged parabolic model) 

’ ὅὟzὬ ( 2-32) 

ẔМὬⱢѬ ȷὟzⱢἉᶩ ⇔Ȳ Ѡ( 2-4 )הֽהἬӱȷὅⱢ 0.3ᴟ 1.0ᾼ

Ȳ ה Ɫ 0.7Ȳ֯ӐׁשṅМϷ ӣױ… ᵂⱢῴỞ ứȴ 

(2) Ὧ ‐ ₤ 

’
ὅὯ

‐
 ( 2-33) 

МὯ(2-33 )ה ‐ᾼѠ ȲҠ ᴕRodi, W. (1993)Ἤ ҏᾼ оеהц֢
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∂ ȲֽϯἬӱȸ 

‬ὬὯ

‬ὸ

‬ὬὠὯ

‬ὼ

‬ὬὠὯ

‬ώ

‬

‬ὼ

Ὤ’

„

‬Ὧ

‬ὼ

‬

‬ώ

Ὤ’

„

‬Ὧ

‬ώ
ὖ ὖ Ὤ‐ ( 2-34) 

 

‬Ὤ‐

‬ὸ

‬Ὤὠ‐

‬ὼ

‬Ὤὠ‐

‬ώ

‬

‬ὼ

Ὤ’

„‐

‬‐

‬ὼ

‬

‬ώ

Ὤ’

„‐

‬‐

‬ώ
 

ὅ
‐

Ὧ
ὖ ὖ ὅ Ὤ

‐

Ὧ
 

( 2-35) 

ὖ  Ὤ’ ς
‬ὠ

‬ὼ
ς
‬ὠ

‬ώ

‬ὠ

‬ώ

‬ὠ

‬ὼ
 ( 2-36) 

ὖ ὅ Ὗz    Ƞ  ὖ ὅ ὅ ὅὅ
Ὗz

Ὤ
 ( 2-37) 

ὧ πȢπωȟ ὅ‐ρ ρȢττȟ ὅ‐ς ρȢωςȟ   

„ ρȟ „ ρȢσȟ ὅ‐ῲ ρȢψ σȢφ 

( 2-38) 

ẔМὅ Ὗzứ ( 2-4 )הֽ ( 2-5 )Ἤӱȴ 

2-3  

֯SRH-COASTהМȲᾌ -Ѭ☼-ᾇḘᾼ ֥╥ ὑ Ϛ ȳה Ϛ

ᾼѠᾎȲϮ І (ᾌ ȳѬ☼ȳᾇḘ)ṿӣϚ ếה Ϛᾼ‍ Ȳṳ

֯֝Ϛ Ḕв ᴩ ֥ȲẔ ֯ὑ Ѡᾎ╥ Ӕᾼ‍ ȲѠ ֯ԉ

ᴶ צ╥ ᾼȲѹ֪ⱢЛӣ ᴩ☼ ᾌ ᾼ ֥ ӻ Ȳצ ᾼ

ה ứἤȴ 
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Ϯ ה  ứ 

Ӑѝᾼׁשṅ ᴯὑү ᴫ⁮ ᾘ Ϛ Ȳ ה ֽϯ  3-1

Мּמᴥ вἬӱȲ ᾼ Юὑ Ẓ П Ȳ ѿᾘ ֮ ẃ

ᵂⱢ иȲ⁄Җ оᾘ П Џ ᴫ Ȳ⁮ᴟүᴂ е Ȳ⁮Җ פּ

123еṭȲӦү ᴫỴ֣ү Ἃᴼᴟ ὧ ҵ ЄּפⱢ 44еṭȴ ה

в ֵ ᴯ ц ȲҔᵶȸ ᴯ ȳ І ᴯ ȳὧӰ

ᴯ ȳҵ ȲѹҖ ῺүМ Ȳ֪ױүМ ẁ

Ɫ ҍủה ᾼᾌ ꜜ ԈȲẔ ᵂⱢ ה ὨѬᴯцᾌ ᾼ ứ

ȴ 
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ṅשׁ  3-1  ӱ  

3-1 ứ 

М֮ᶮה ᾼ֮ Ṇ Ɫϡ⇔и (TWD97)ȲѬ ẃ Ɫ

ᶾדּד2013 Ἤ Пԓү Ѭ ֮ ȲɲẔ Ở έ⇔ЄЊⱢ200

еѐȲ ֮ᶮ в ∟Ȳ Мה ֽϯ  3-2ἬӱȲ Ғ ὑ

ᾘỴ Ѭ ЀἏ⁮ᴟҵ ☺Ȳ‍ 3840Ȳ а 6314Ȳ

ᾈЀ Ὼ ѐЉ ЊȲ֣ҵἋᴼ ѐЉ Ғȴ ѐЉּפⱢ50ẞ8500

еѐȴ Ѭה ֮ᶮиӁֽϯ  3-3ἬӱȲӦ ᴥҠ ῀Ѭ ֮ᶮᾼиӁ ᾓȲ

Є и ⱢӂỌȲ֯ ᾼ֮ѠἏᴫП֮ᶮ⇔120פּ⇔ Ở ȴ 
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ה  3-2  ∂ ӱ  



 

3-4 

 

 

Ѭה  3-3  ֮ᶮ 
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3-2 ᴄ ꜜ Ԉ 

Ӑѝ ᴄ ẃ ╥ṿӣHart-Davis et al., 2021Ἤ ҏᾼEOT20Ȳױ ה

ֵ֥ ╦ ԉ Ἤ ᾼ ῶ (Sea Level Anomaly)ȲṳṿӣҒ

Њϡ ᾎ Ѡ и ᴷ (Variance Component Estimation, VCE)Ѡᾎ ה

Мḕ ᾼ ᴄ(Residual tidal)Ȳ ᴖ ḕ ế ᾼ

ᴯȲᴖ∟ԛד ֥ẞFES2014₤ҟ ᴩ ֥Ȳ ҒϤ Ở ₤Ȳ

Ӕכᶙ ᴄ ȲEOT20Ԛ 17и ȲҔᵶȸ2N2ȳJ1ȳK1ȳK2ȳ M2ȳ

M4ȳMFȳMMȳN2ȳO1ȳP1ȳQ1ȳS1ȳS2ȳSAȳSSAѿц T2Ȳ ה ӣ

ⱢҖ 66⇔ᴟ⁮ 66⇔Ȳ έ⇔Ɫ1/8⇔ȴӐѝ MATLAB TOOLBOXṿ

ӣEOT20Ȳ᷿ ậ ⁮Җה ꜜᾼ ᴯ Ɫ ꜜ ԈȲѹ щѝ ᴯἬ Пכ

Ѭᴯ оȲṳӑᴕ ᴯȴ  

3-3 ᾌ ꜜ Ԉ 

ᾌ ꜜ Ԉ ӣ Җה ꜜ ῺᾼүМ Ȳױ Ӧӻ

МҶ Ἤ ȲᵉὍᴯ П ⇔Ɫὧ 120.4133⇔ȳҖ 24.23944⇔Ȳ

ᴯὑүМ оӻꜜПЄṍ ҏ ЀᴫҖ 6еṭ Ȳ Ѭ 18.5еѐȲ

М иеҨἬ ẁᾼ ᵫ(https://tc.twport.com.tw/chinese/cp.aspx?n=BE89

F13422CC7BFC)Ȳ М ӂᶁᾌ Ɫפּ 1.46 еѐȲӂᶁ 6.3 ᾌ֣דȲԓהּ

ὧҖцᴫҖ֣ ⱢѻȲҍủ(12 ѣ~2ѣ)ӂᶁᾌ Ɫפּ 2.13 еѐȲ ủ(6 ѣ~8

ѣ)ӂᶁᾌ Ɫפּ 0.86 еѐȲѹ ᴕӻ ṅἬשׁ ẁᾼɦ2022ד

ד ɧȲֽ  3-4ἬӱȲ ד Єᾌ Ӣ֯ҍủȴ 

Ӑׁשṅᾌ ứ Ɫ202311דѣ1ѡ ᴟ202311דѣ30ѡȲ

Єᾌ Ɫפּ 4mȴẔᾌ цᾌֽ֣  3-5ȳ  3-6ἬӱȲ ꞋⱢḕϚЊ

https://tc.twport.com.tw/chinese/cp.aspx?n=BE89F13422CC7BFC
https://tc.twport.com.tw/chinese/cp.aspx?n=BE89F13422CC7BFC
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Ϛ Ȳ иꞋѿד ᾼ ᴩ ἤв Ȳѿױ ᶙכ ᶧ

ԝ ẁ ṿӣȴה  Ɫ30щȲᴖ Ḕ Ɫ3ּהȴ 

 

ד  3-4  М ḕѣ ᾶ  ( ậᴞӻ דṅἬ 2022שׁ

ד ) 



 

3-7 

 

 

 

 3-5  ҍủᾌ ɇᾌ  (2023/11/01-2023/11/30) 

 

 3-6  ҍủᾌ ɇᾌ֣ (2023/11/01-2023/11/30) 

֯ ᾌ֣ᾼ ꜜ Ԉ Ȳ֪ SRH-COASTהứ ᾌ֣ צ

Ἤ Ȳ ᾼᾌ֣Ṕ⇔Ȳứ Ɫᾌ ᾼẃ֣ȲѿҖⱢ0⇔Ȳ 360

⇔Ȳֽ  3-7ἬӱȲᴖSRH-COASTהᾼᾌ֣Ṕ⇔Ȳ⁄╥ứ ᾌ ᾼҟ֣Ȳѿ

ὧⱢ0⇔(x )Ȳ 180⇔Ɫ0ᴟ-180⇔Ȳ 180⇔Ɫ0ᴟ180⇔Ȳ

ֽ  3-8ἬӱȲ֪ױ ϱᾼ Ȳṿ Ҡѿה ậȲᾌ֣ Ὠֽ  

3-9ἬӱȲѿױᵂⱢᾌ ꜜ Ԉȴ 
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 3-7  ᾌ ȳ Ѡ֣ứ  

 

 3-8  SRH-COASTהᾌ ȳ Ѡ֣ứ  
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 3-9  ∟ҍủᾌ ꜜ Ԉɇᾌ֣ (2023/11/01-2023/11/30) 

 

ᾌ ꜜ Ԉ иȲ֪ ה Ϥ Ԉ Ɫ ѬᾌȲT ֵ ῺỴȲ

ắ о Ȳ֪ױṿӣ ȸShoaling Coefficient in Shallow Water Calc

ulator (https://www.calculatoratoz.com/en/shoaling -coefficient - in-shallo

w-water -calculator/Calc -28167)Ἤ ẁ(3-1 )הᾼ о… Ѭᾌ Ɫ

Ѭᾌ Ȳѿױ ֥ ה Ϥ ḖȲד о… ᾼѝ ȲҠ Eldrup, 

M. R., & Lykke Andersen, T. (2020)Ȳ о… еהῶӱֽϯȸ 

ὅ πȢττφφ
ὒ

Ὤ

Ȣ

 ( 3-1) 

ὒ
Ὣ

ς“Ὢ
 

( 3-2) 

 ẔМὒⱢ Ѭᾌ ȷὬⱢ Ѭ Ѭ ȷὫⱢ ϩҒ ⇔ȷὪⱢᾌ  

Ӑѝҍủᾌ Ɫ0.2 sᴟ 10 sȲֽפּ  3-10ἬӱȲ Ɫ  Ɫ0.1פּ

Hzᴟ0.4 HzȲ֪ױᾌ Юὑ9.76ᴏᴟ156ᴏȲүМ Ѭ Ɫ18.5еѐȲ҅Ϥ

еה ∟Ҡ о… Ɫ0.38ᴟ0.6Ȳᴕ ֵ Мὑ0.1 Hz ῺȲ֪

ױ ∟ о… ậӣ0.6ȴ 

https://www.calculatoratoz.com/en/shoaling-coefficient-in-shallow-water-calculator/Calc-28167
https://www.calculatoratoz.com/en/shoaling-coefficient-in-shallow-water-calculator/Calc-28167
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 3-10  ҍủᾌ ɇ  (2023/11/01-2023/11/30) 

3-4 ꜜ Ԉ 

֯ вȲӐׁשṅ ӣҵ ᵂⱢҍủᾼԓ ԈȲ

ױ Ӧ Ѭᵓ Ἤ ȲᵉὍᴯ П ⇔Ɫὧ 120.0594⇔ȳҖ

23.6803⇔Ȳᴯ ὑүᴫ ҵ Ȳ Ѭ 24еѐǍҍủפּ ȳ ֽ֣  3-11 ȳ

 3-12ἬӱȲ Є Ɫ15 m/sȲ ֵ֣ⱢҖ Ȳ ⱢḕϚЊ Ϛ

Ȳ иꞋѿד ᾼ ᴩ ἤв Ȳѿױ ᶙכ ᶧԝ

ẁ  ṿӣȴה

 

 3-11  ҍủ ɇ  (2023/11/01-2023/11/30) 
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 3-12  ҍủ ɇ ֣ (2023/11/01-2023/11/30) 

֯ ֣ᾼ ꜜ Ԉ Ȳ֪ SRH-COASTהứ ֣ צ

Ἤ Ȳ ᾼ ֣Ṕ⇔Ȳứ Ɫ ᾼẃ֣ȲѿҖⱢ0⇔Ȳ 360⇔Ȳ

ֽ  3-7ἬӱȲᴖSRH-COASTהᾼ ֣Ṕ⇔Ȳ⁄╥ứ ᾼҟ֣ȲѿὧⱢ0

⇔(x )Ȳ 180⇔Ɫ0ᴟ-180⇔Ȳ 180⇔Ɫ0ᴟ180⇔Ȳֽ  

3-8ἬӱȲ֪ױ ϱᾼ Ȳṿ Ҡѿה ậȲ ֣ Ὠֽ  3-13Ἤ

ӱȲѿױᵂⱢ ꜜ Ԉȴ 

 

 3-13  ∟ҍủ ꜜ Ԉɇ ֣ (2023/11/01-2023/11/30) 
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ҳ  Ѭ ϩ ה ứ  

4-1 ц Ю  

Ӑѝ ה 11ѣᾼѬᴯȳᾌד2023 ȳᾌ֣ѿц☼ ᴩ ứȴ ᴩ

ứᾼѬᴯ иᵑⱢѬᵓ Ἤ ᾼ ᴯ ȲѿцМҶ Ἤ ᾼ

І ᴯ ȳὧӰ ᴯ Ȳ ᴩ ứᾼ☼ Ɫҵ ☺ᾼ☼ ȴѬᴯ Ꞌ

Ɫḕги Ϛ Ȳᾌ ứ ⱢḕϚЊ Ϛ ȴᵀᴕ ה ҏ ὨȲ

∟ Ѭᴯцᾌ ꞋѿḕϚЊ Ɫ ᴯᾼ ᴩ ứȲ֢ ד ᾼ֮ ᴯ ȳ

Ѭ ȳѩ ӭֽῶ 4-1ἬӱȲẔד ᴯ ֽ  4-1Ἤӱȴ 

ҵⱢױ ứ ῶה ὨȲӐ ὑ ∟Ӽ 7ѣד8ѣᴟ2024ד2023

ᾼѬᴯц☼ ᾼѩ ц ȴ ᴩ ứᾼѬᴯ иᵑⱢѬᵓ Ἤ ᾼ

ᴯ ȲѿцМҶ Ἤ ᾼ І ᴯ ȳὧӰ ᴯ Ȳ ᴩ ứᾼ☼

Ɫҵ ☺ᾼ☼ ȴ 
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ῶ 4-1  2023֢ד ứ Ӑ  

ứ ȸ2023/08/01-2023/08/312023/11/01-2023/11/30 

 ֤  ѩ ӭ Ѭ  ⇔(⇔) ⇔(⇔) ֮ ᴯ   

ӻ

М
Ҷ

 

І  

ᴯ  
Ѭᴯ  120.1375 23.6186 

Ὥ 

І  

2004-08-02 

~ᴟЭ 

ὧӰ 

ᴯ  
Ѭᴯ  120.1392 23.4500 

 

ὧӰ  

1992-05-27 

~ᴟЭ 

Ѭ
ᵓ

 

 

ᴯ  
Ѭᴯ  120.1603 23.7861 

ү г  

ӣ  

ᴫṮᾌ  

2005/10 

~ᴟЭ 

ҵ  

 

ᾌ ȳ 

☼ 
24ᴏ 120.0594 23.6803 үᴫ ҵ  

2023/07/19 

~ᴟЭ 

 

ד2023  4-1  ứ ד ᴯ  
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4-2 ứ П  

ה ὨҠѿ ӦϚṷ ╓ ẃ ᴷẔ ⇔ȲӐѝ ӣ5 ╓

ẃ ȲиᵑⱢȸᶁѠ Ɏroot-mean-square error, RMSEɏȳד …

Ɏcorrelation coefficient, rɏȳ ῶה … (model performance, skill, S)ȳḟứ…

(coefficient of determination, R2)ц о (normalized bias, NB)ẃ ᴷȲ

ѿϯⱢ֢ ᾼ  ȸה

(1) ᶁѠ ɎRMSEɏứ Ɫȸ 

ὙὓὛὉ
ρ

ὔ
ὓ ὅ  ( 4-1 ) 

ẔМὓ Ɫ ȷὅⱢ ὨȷὔⱢ ȲẔRMSE Ὼ0ῶ

ӱ Ὠ  Ὼȴד

ד (2) … Ɏrɏứ Ɫȸ 

ὶ  

ρ
ὔ
В ὓ ὓ ὅ ὅӶ

„„
 ( 4-2 ) 

 ẔМὓ Ɫ ȷὓ Ɫ ӂᶁ ȷὅⱢ ὨȷὅӶⱢ Ὠ

ӂᶁ ȷ„Ɫ ȷ„Ɫ Ὠ ȷὔⱢ ȲẔr Ю

ὑ0ẞ1П Ȳ Ὼ1ῶӱ צ ֻᾼד ἤȴ 
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ῶה (3) … ɎSɏứ Ɫȸ 

Ὓ ρ
В ȿὅ ὓ ȿ

В ȿὅ ὓ ȿ ȿὓ ὓ ȿ
 ( 4-3 ) 

 ẔМὓ Ɫ ȷὓ Ɫ ӂᶁ ȷὅⱢ ὨȷὅӶⱢ Ὠ

ӂᶁ ȷὔⱢ ȲẔS Юὑ0ẞ1П Ȳ Ὼ1ῶӱ ὑ

ẃ צ ֻᾼ ῶ ȴ 

(4) ḟứ… ɎR2ɏứ Ɫȸ 

Ὑ ρ
ὓ ὅ

ὓ ὓ
 ( 4-4 ) 

 ẔМὓ Ɫ ȷὓ Ɫ ӂᶁ ȷὅⱢ ὨȷὅӶⱢ Ὠ

ӂᶁ ȷὔⱢ ȲẔ R2 Юὑ 0ᴟ 1П Ȳ Ὼ 1ῶӱ ה ὑ

ẃ צ ֻᾼ ֥ ϩȴ 

(5) о ɎNBɏứ Ɫȸ 

ὔὄ

ρ
ὔ
В ὅ ὓ

ρ
ὔ
В ȿὓȿ

 ( 4-5 ) 

ẔМὓ Ɫ ȷὅⱢ ὨȷὔⱢ ȲẔNB Юὑ-1ᴟ1П

Ȳиᵑ҅ῶ Ὠ ϱⱢᵅᴷἨ╥ ᴷᾼ ᾓȲ ֿᾼЄЊᵛ Ằ ᵅᴷ

ᾼ ⇔Ȳ Ὼ 0̔ ῶ Ὠ ᾓ Ɫד ȴ 
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4-3 Ѭᴯ  

ד2023 11ѣ ᴯ ȳ І ᴯ ȳὧӰ ᴯ Ѭᴯ ứ Ὠֽ  

4-2ȳ  4-3ц  4-4ἬӱȲד ᾼ ╓ ֽῶ 4-2ἬӱȲҠѿ ȲἬ

צ ᶁѠ (RMSE)Ꞌ֯0.2ҿҢȲ ῶӱ Ὠế ד ῺȲ

ѹἬצ ᾼד … (r) 0.96ѿϱȲ ῶӱױ Ὠ צ

−ṏֻᾼד ἤȲ ῶה … (S)иȲϮ Юὑ0.94-0.98Ȳ ϱ ה

Лצ ᾼῶ Ȳᴖ ᴕḟứ…  (R2)ȲϮ Ꞌ ὑ0.9Ȳ ῶӱ

Ὠ ᾼ ЛЄȲ ∟Ɫ о  (NB)Ȳ ᴯ ȳ І ᴯ

ᾼ ꞋЊὑ 0.1Ȳ ῶӱ Ὠ Ɫד Ȳᵀ֯ὧӰ ᴯ ᾼ

Є Ɫ0.2Ȳ ῶӱ ϱצ Ɫ ᴷ( ᴯᵅᴷ)ᾼ ᾓ ӢȲ ֥

ẃכȲ ֯ה ᴯ ȳ І ᴯ ᾼѬᴯדצ ֻᾼῶ Ȳ ὧӰ

ᴯ ֯ᵅ и ᴷȲᵀ ẃ ה ῶ ד ṏֻȴ 

 

 4-2  ᴯ ứ Ὠ 

 

 4-3  І ᴯ ứ Ὠ 
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 4-4  ὧӰ ᴯ ứ Ὠ 

 

ῶ 4-2  ҍủ֢ ứ Ѭᴯ ╓  

ҍủ(2023/11/05-2023/11/27) 

ứ  

╓  
ᴯ  І ᴯ  ὧӰ ᴯ  

ᶁѠ  (RMSE) 0.1909 0.2054 0.1774 

ד …  (r) 0.9867 0.9651 0.9746 

ῶה …  (S) 0.9788 0.9606 0.9441 

ḟứ…  (R2) 0.9622 0.9263 0.9011 

о  (NB) 0.0260 0.0707 0.2176 

4-4 ᾌ  

ҍủҵ ᾌ ȳᾌ֣ ứ Ὠֽ  4-5ȳ  4-6ἬӱȲד ╓

ֽῶ 4-3ἬӱȲᾌ֣Ѡ Ɫ Ѡ֣ứ ȲѠ― ᴩ ȴ

ᾌ иȲ ד … Ɫ0.94ȳפּ ῶה … …Ɫ0.91ȳḟứפּ Ɫ0.85Ȳפּ

ῶӱ דṏֻᾼצ ἤȲѹ ה ὨȲᵀᶁѠ

Ɫ0.45ȳפּ о Ɫ0.06Ȳפּ Ẓ ╓ ӱȲ ֯ה ϱצ Ɫ ᴷ

ᾼ ᾓ ӢȲᴖד ᾌ ᾼ ᶧԝẃ Ȳ0.45ᾼᶁѠ Ь֯Ҡ ắᾼ вȲ

ᾌ֣ иȲד … Ɫ0.98ȳפּ ῶה … …Ɫ0.98ȳḟứפּ Ɫ0.96ȳפּ

о Ɫ-0.006Ȳפּ ṷ╓ Ꞌ ӱ ֯ה ᾌ֣ иẓצϚứᾼҠ‒⇔Ȳ
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֯ᶁѠ иפּצ 33⇔ᾼ Ȳᵀ ᾌ֣Ꞌ֯Җ֣ᴟὧҖ֣ᾼ

вȲ ד ȴ 

 

 4-5  ҵ ᾌ ứ Ὠ 

 

 4-6  ҵ ᾌ֣ ứ Ὠ 

 

ῶ 4-3  ҵ ᾌ ╓  

ҍủ(2023/11/05-2023/11/27) 

ứ  

╓  

ᾌ  ᾌ֣ 

ᶁѠ  (RMSE) 0.4462 33.2029 

ד …  (r) 0.9395 0.9818 

ῶה …  (S) 0.9038 0.9816 

ḟứ…  (R2) 0.8460 0.9626 

о  (NB) 0.0592 -0.0057 
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4-5 ☼  

ҍủҵ ֯☼ ᾼѩ ϱȲᴕ ה ҏ ὨȲ ☼ ὊכϡФ

Пи᾿₣ד ᴩ ѩ ȲṼ ֮ иⱢὧᴫ֣ѿц⁮Җ֣Ȳ֯ὧᴫ֣П

☼ ѩ ϱѿὧⱢӔ֣Ȳ֯⁮Җ֣П☼ ѩ ϱѿҖⱢӔ֣Ȳ⁮Җ֣☼ цὧᴫ

֣☼ ứ Ὠֽ  4-7ȳ  4-8ἬӱȲד ᾼ ╓ ֽῶ 4-4Ἤӱ: ֯

⁮Җ֣☼ иȲᶁѠ Ɫ0.21ȳפּ о Ɫ0.02Ȳפּ ӱ ה

צ Ɫ ᴷᾼ ᾓ ӢȲṳ ᾼ ЄȲᴖד … Ɫ0.92ȳפּ ῶה

… Ɫ0.92Ȳפּ ӱ Ҡѿ֥ה ῶ ѹẓצϚứ ⇔ᾼד ἤȲ

ᴖḟứ… Ɫ0.86Ȳפּ ῶӱ ֯ה П⁮Җ֣☼ ẓצϚứҠ‒⇔ȴ֯

ὧᴫ֣☼ иȲᶁѠ דⱢ0.11Ȳפּ … Ɫ0.94ȳפּ ῶה … Ɫפּ

0.94Ȳ ῶӱ ṏֻᾼצ ἤѹ ה ẓצṏֻᾼῶ

ϩȲḟứ… Ɫ0.87Ȳᴖפּ о 0.1Ȳ-פּ ӱ ֯ה ϱצ Ɫᵅ

ᴷᾼ ᾓ ӢȲᵀ ẃ Ȳ ֯ה ὧᴫ֣☼ צ ֻᾼῶ ȴ 

 

 4-7  ҍủ-ҵ ⁮Җ֣☼ ứ Ὠ 

 
 4-8  ҍủ-ҵ ὧᴫ֣☼ ứ Ὠ 
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ῶ 4-4  ҵ ⇔ ╓  

ҍủ(2023/11/05-2023/11/27) 

ứ  

╓  

ὧᴫ֣☼  ⁮Җ֣☼  

ᶁѠ  (RMSE) 0.1082 0.2105 

ד …  (r) 0.9403 0.9252 

ῶה …  (S) 0.9388 0.9217 

ḟứ…  (R2) 0.8684 0.8550 

о  (NB) -0.0915 0.0219 

4-6 ԓדѬᴯц☼ ( ȳ І ȳὧӰ ᴯцҵ

☼) 

Ӑѝ ϱ 11ѣד2023◕ ᴩ ứҵȲӼ 8ѣᴟ2024ד2023

7ѣẔד ◕ ᴩѬᴯц ⇔ᾼ ứȲѬᴯ ứ Ɫȸ(1) ᴯ ȳ(2) 

І ᴯ (3)ὧӰ ᴯ Ȳҵ (5)⁮Җ֣ц(6)ὧᴫ֣ ⇔ ứȴ

ѬᴯѠ Ȳѿ ᴯ ᾼῶ ṾȲ І ᴯ ᾼ ᴯ ᵅᴷȲצ

ᵀᶁѠ Ɫ0.1mȲפּ ῶה … Ϸ0.9צҿҢȴὧӰ ᴯ ᾼ ᴯ֯

ᵅ Ɫ ẘ ᵅצ ȲKᶁѠ Ɫ0.1~0.2mҿҢȲפּ ῶה … Юὑ0.8~0.9

ҿҢȴ 

֯ҵ ☺ᾼ⁮Җ֣☼ иȲᶁѠ דⱢ0.19~0.33ȳ ᴖפּ … פּ

Ɫ0.91~0.97ȳ ῶה … Ɫ0.87~0.95Ȳפּ ῶӱ ֯ה П⁮Җ֣☼

Ȳ֯׀ṷ ᾼ ȴ֯ὧᴫ֣☼ иȲᶁѠ דⱢ0.13~0.16Ȳפּ …

Ɫ0.92~0.97ȳפּ ῶה … Ɫ0.91~0.94Ȳפּ ῶӱ צ
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ṏֻᾼ ἤѹ ה ẓצṏֻᾼῶ ϩȲ ẃ Ȳ ֯ה ὧᴫ֣

☼ צ ֻᾼῶ ȴ 

֢ ứ ֽῶ 4-1ἬӱȲ ứ Ὠ ӱֽϯȸ 

(1) ᴯ Ѭᴯ ứ(2023/08-2024/07) 

 

8ѣד2023  4-9  ᴯ Ѭᴯ ứ Ὠ 

 

9ѣד2023  4-10  ᴯ Ѭᴯ ứ Ὠ 

 

10ѣד2023  4-11  ᴯ Ѭᴯ ứ Ὠ 

 

12ѣד2023  4-12  ᴯ Ѭᴯ ứ Ὠ 
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1ѣד2024  4-13  ᴯ Ѭᴯ ứ Ὠ 

 

2ѣד2024  4-14  ᴯ Ѭᴯ ứ Ὠ 

 

3ѣד2024  4-15  ᴯ Ѭᴯ ứ Ὠ 

 

4ѣד2024  4-16  ᴯ Ѭᴯ ứ Ὠ 

 

5ѣד2024  4-17  ᴯ Ѭᴯ ứ Ὠ 

 



 

4-12 

 

 

6ѣד2024  4-18  ᴯ Ѭᴯ ứ Ὠ 

 

7ѣד2024  4-19  ᴯ Ѭᴯ ứ Ὠ 

 

 

ῶ 4-5  ᴯ ԓדѬᴯ ứ ╓  

  

ᴯ ԓד ứ(2023/8-2024/7) 

╓  

 

ứ  

ᶁѠ  

(RMSE) 

ד …  

(r) 

ῶה …  

(S) 

ḟứ…  

(R2) 

о  

(NB) 

 8ѣ 0.1808 0.9915 0.9823 0.9688 0.0332ד2023

 9ѣ 0.2016 0.9867 0.9759 0.9578 0.0383ד2023

 10ѣ 0.2353 0.9774 0.9664 0.9399 0.0265ד2023

 12ѣ 0.2243 0.9771 0.9697 0.9461 -0.0091ד2023

 1ѣ 0.2058 0.9836 0.9761 0.9572 -0.0287ד2024

 2ѣ 0.2552 0.9682 0.9665 0.9364 -0.0274ד2024

 3ѣ 0.3496 0.9361 0.9320 0.8752 -0.0281ד2024

 4ѣ 0.1495 0.9910 0.9879 0.9772 -0.0525ד2024

 5ѣ 0.1458 0.9919 0.9881 0.9780 -0.0420ד2024

 6ѣ 0.1246 0.9943 0.9910 0.9831 -0.0375ד2024

 7ѣ 0.1710 0.9900 0.9837 0.9705 -0.0379ד2024
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(2) І ᴯ Ѭᴯ ứ(2023/08-2024/07) 

 

8ѣד2023  4-20  І ᴯ Ѭᴯ ứ Ὠ 

 

9ѣד2023  4-21  І ᴯ Ѭᴯ ứ Ὠ 

 

10ѣד2023  4-22  І ᴯ Ѭᴯ ứ Ὠ 

 

12ѣד2023  4-23  І ᴯ Ѭᴯ ứ Ὠ 
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12ѣד2023  4-24  І ᴯ Ѭᴯ ứ Ὠ 

 

1ѣד2024  4-25  І ᴯ Ѭᴯ ứ Ὠ 

 

2ѣד2024  4-26  І ᴯ Ѭᴯ ứ Ὠ 

 

3ѣד2024  4-27  І ᴯ Ѭᴯ ứ Ὠ 

 

4ѣד2024  4-28  І ᴯ Ѭᴯ ứ Ὠ 
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5ѣד2024  4-29  І ᴯ Ѭᴯ ứ Ὠ 

 

6ѣד2024  4-30  І ᴯ Ѭᴯ ứ Ὠ 

 

7ѣד2024  4-31  І ᴯ Ѭᴯ ứ Ὠ 

 

  



 

4-16 

 

ῶ 4-6  І ᴯ ԓדѬᴯ ứ ╓  

 

(3) ὧӰ ᴯ Ѭᴯ ứ(2023/08-2024/07) 

 

8ѣὧӰד2023  4-32  ᴯ Ѭᴯ ứ Ὠ 

 

9ѣὧӰד2023  4-33  ᴯ Ѭᴯ ứ Ὠ 

І ᴯ ԓד ứ(2023/8-2024/7) 

╓  

 

ứ  

ᶁѠ  

(RMSE) 

ד …  

(r) 

ῶה …  

(S) 

ḟứ…  

( R2) 

о  

(NB) 

 8ѣ 0.2063 0.9799 0.9398 0.8946 0.2480ד2023

 9ѣ 0.2802 0.9165 0.9258 0.8350 0.1050ד2023

 10ѣ 0.2610 0.9357 0.9315 0.8723 0.0656ד2023

 12ѣ 0.1763 0.9771 0.9715 0.9474 0.0336ד2023

 1ѣ 0.1748 0.9793 0.9737 0.9524 0.000003ד2024

 2ѣ 0.1777 0.9768 0.9763 0.9513 -0.0232ד2024

 3ѣ 0.1788 0.9749 0.9720 0.9480 -0.0066ד2024

 4ѣ 0.2149 0.9607 0.9596 0.9219 -0.0380ד2024

 5ѣ 0.1728 0.9721 0.9718 0.9431 -0.0222ד2024

 6ѣ 0.1758 0.9496 0.9712 0.9001 -0.0115ד2024

 7ѣ 0.2904 0.9154 0.9270 0.8380 0.0060ד2024



 

4-17 

 

 

10ѣὧӰד2023  4-34  ᴯ Ѭᴯ ứ Ὠ 

 

12ѣὧӰד2023  4-35  ᴯ Ѭᴯ ứ Ὠ 

 

1ѣὧӰד2024  4-36  ᴯ Ѭᴯ ứ Ὠ 

 

2ѣὧӰד2024  4-37  ᴯ Ѭᴯ ứ Ὠ 

 

3ѣὧӰד2024  4-38  ᴯ Ѭᴯ ứ Ὠ 

 



 

4-18 

 

 

4ѣὧӰד2024  4-39  ᴯ Ѭᴯ ứ Ὠ 

 

5ѣὧӰד2024  4-40  ᴯ Ѭᴯ ứ Ὠ 

 

6ѣὧӰד2024  4-41  ᴯ Ѭᴯ ứ Ὠ 

 

7ѣὧӰד2024  4-42  ᴯ Ѭᴯ ứ Ὠ 

  



 

4-19 

 

ῶ 4-7  ὧӰ ᴯ ԓדѬᴯ ứ ╓  

 

(4) ҵ ⁮Җ֣☼ (2023/08-2024/07) 

 

8ѣҵד2023  4-43  ⁮Җ֣☼ ứ Ὠ 

 

9ѣҵד2023  4-44  ⁮Җ֣☼ ứ Ὠ 

ὧӰ ᴯ ԓד ứ(2023/8-2024/7) 

╓  

 

ứ  

ᶁѠ  

(RMSE) 

ד …  

(r) 

ῶה …  

(S) 

ḟứ…  

( R2) 

о  

(NB) 

 8ѣ 0.1865 0.9799 0.9398 0.8946 0.2480ד2023

 9ѣ 0.2618 0.9176 0.8741 0.7844 0.2520ד2023

 10ѣ 0.2544 0.9219 0.8831 0.8022 0.2194ד2023

 12ѣ 0.2374 0.9171 0.8986 0.8164 0.1777ד2023

 1ѣ 0.2376 0.9166 0.9035 0.8259 0.1300ד2024

 2ѣ 0.1420 0.7508 0.9539 0.4772 0.0989ד2024

 3ѣ 0.2312 0.9193 0.9049 0.8288 0.1443ד2024

 4ѣ 0.2486 0.9019 0.8905 0.8019 0.1250ד2024

 5ѣ 0.2507 0.9019 0.8890 0.7986 0.1390ד2024

 6ѣ 0.2200 0.7737 0.9021 0.5117 0.1648ד2024

 7ѣ 0.2564 0.7008 0.8688 0.3553 0.1707ד2024



 

4-20 

 

 

10ѣҵד2023  4-45  ⁮Җ֣☼ ứ Ὠ 

 

12ѣҵד2023  4-46  ⁮Җ֣☼ ứ Ὠ 

 

1ѣҵד2024  4-47  ⁮Җ֣☼ ứ Ὠ 

 

2ѣҵד2024  4-48  ⁮Җ֣☼ ứ Ὠ 

 

3ѣҵד2024  4-49  ⁮Җ֣☼ ứ Ὠ 

 



 

4-21 

 

 

4ѣҵד2024  4-50  ⁮Җ֣☼ ứ Ὠ 

 

5ѣҵד2024  4-51  ⁮Җ֣☼ ứ Ὠ 

 

6ѣҵד2024  4-52  ⁮Җ֣☼ ứ Ὠ 

 

7ѣҵד2024  4-53  ⁮Җ֣☼ ứ Ὠ 

  



 

4-22 

 

ῶ 4-8  ҵ ԓד⁮Җ֣☼ ứ ╓  

 

(5) ҵ ὧᴫ֣☼ (2023/09-2024/07) 

 

8ѣҵד2023  4-54  ὧᴫ֣☼ ứ Ὠ 

 

9ѣҵד2023  4-55  ὧᴫ֣☼ ứ Ὠ 

 

ҵ ⁮Җ֣☼ ԓד ứ(2023/8-2024/7) 

╓  

 

ứ  

ᶁѠ  

(RMSE) 

ד …  

(r) 

ῶה …  

(S) 

ḟứ…  

( R2) 

о  

(NB) 

 8ѣ 0.1862 0.9649 0.9514 0.9153 -0.0783ד2023

 9ѣ 0.2013 0.9488 0.9359 0.8873 -0.0914ד2023

 10ѣ 0.2501 0.9199 0.8984 0.8235 0.1503ד2023

 12ѣ 0.2498 0.9281 0.9075 0.8422 -0.0240ד2023

 1ѣ 0.2138 0.9500 0.9332 0.8853 -0.0365ד2024

 2ѣ 0.2039 0.9605 0.9435 0.8985 -0.1152ד2024

 3ѣ 0.2942 0.9094 0.8850 0.8039 -0.1400ד2024

 4ѣ 0.2341 0.9747 0.9326 0.8841 -0.2332ד2024

 5ѣ 0.2218 0.9683 0.9363 0.8931 -0.1607ד2024

 6ѣ 0.3317 0.9410 0.8661 0.7705 -0.3128ד2024

 7ѣ 0.1873 0.9517 0.9458 0.9010 -0.0610ד2024



 

4-23 

 

 

10ѣҵד2023  4-56  ὧᴫ֣☼ ứ Ὠ 

 

12ѣҵד2023  4-57  ὧᴫ֣☼ ứ Ὠ 

 

1ѣҵד2024  4-58  ὧᴫ֣☼ ứ Ὠ 

 

2ѣҵד2024  4-59  ὧᴫ֣☼ ứ Ὠ 

 

3ѣҵד2024  4-60  ὧᴫ֣☼ ứ Ὠ 

 
































