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♆ χ ᶨρ τḩ βϥχΥ ⱢᾛḚ
ᵓזּ ᶨϬְϚ π₢ḅϬ Ξ“ ᴿ

Ⱶ ʾ ←ʼᴱ ὓᵊʼЍЭϞ χᵫ σς
♆ χ ρ ϣΰϬ︢ϥθϛτ σṁ Д˔Ќ

Фкк˔Ͻˢ Ḣ χ ˣ

ρ∞▀Ϭ︢ϥθϛχзІϼḚ

σל ᶨϬӲⱱβϥθϛχ ḕḚ
ḢϜ ˂˂

ˢᴱ ʼ ˣ

ˢ ḕṁ ˣ



ʾ1961 ˢ 36 ˣ ₰ṁ ├ ʼ ₢ẤϬⱱθδθ

Ḣ χ ◊

ʾ1891 ˢ Ⱶ24 ˣτψ π ( ◓)Ḣ Υם☼ήϦθṜ Υᾝ

ʾ1910 ˢ113 ˣ ₰ ├ ʼ ͍ⱳ ☼ם₰

ʾ1906 ˢ117 ˣ ͎ Υ ⁯π―ӛήϦϥ

ʾ1919 ˢ 8 ˣ  ᴱ ṛ ῟(104 )

ʾ1915 ˢ ͐ ˣ ₢ Ḛ π Ḣ Υᵫ◐

ʾ1950 ˢ 25 ˣὺ ︠ π ₰Ϭᵫ◐

ʾ1951 ˢ 26 ˣὺ Υ ₰ṁ Ϭ├ (72 )

ʾ1957 ˢ 32 ˣᴱ ₳ ṪṪ ṁ ├

ʾ1961 ˢ 36 ˣ ₰ṁ ├ ʼ ₢ẤϬⱱθδθ(62 )

ʾ1966 ˢ 41 ˣ Ḣ Ộ ṛ ├

ʾ1952 ˢ 27 ˣӗὛ ԁ Ḣ

ԏ ʿ 1974.08 18 ₰χ ◊( ), ( )  

ФжϱІ ὓ
1882 ФжϱІ♃τϢϤ―ӛ
ṍἷψ ΦΤμθ

ʾ1897 ˢ126 ˣPaulΥPrice ὓϬ ἷᵠ ΰ ᴟ

ԏ ʿ 1974.08 18 ₰χ ◊( ), ( )  

ʾ1897 ˢ126 ˣPaulΥPrice ὓϬ ἷᵠ ΰ ᴟ

ʾ1919 ˢ 8 ˣ  ᴱ ṛ ῟(104 )

ʾ1951 ˢ 26 ˣὺ Υ ₰ṁ Ϭ├ (72 )

ʾ1910 ˢ113 ˣ ₰ ├ ʼ ͍ⱳ ☼ם₰
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ᴿ ʿ ρ ῖ Υ₤∕ΰοΜϥ



ζχ χ Ḣχם χᴿ

1ʽ ρᾠΠςϜʼ Υ Ψ Υ Μ πχḢ ψḾᾑπΚϥ

2ʽ ΥῲΨὓ τ͍Ⱳḧӟ ΤΤϥϾ˔ІΥΚϥˢ Ⱳ χ ˣ

3ʽḇ ᴱ ϞẄ ʾ ӽπψ ΰΨὓ πΦσΜ

4ʽ ᴞπχᵃ⁵σ ⌠Ộ

5ʽ ḧ24˙36ᵕχḢ Ϭ ᴟΰθΜ

6ʽϯЗкϽΤϣDXτӱ“ΰθΜ

7ʽṌτⱱμοΜϥADCPϬ Ḣτ►ΜθΜ



ADCP ︡ RC ṇ

ADCPχϷЧй˔ЄдрψГйм˔ϼϜᴦ

Ḣ ᵫ◐ΰϘβʻІЌ˔Е˂

ϷЧй˔Ќ˔

ʾⱧ πӗ τϷЧй˔Єдр
ʾϷЧй˔Ќ˔χᾝ ӱ ⱲḧϬ⌡ᾚ
ʾḢ ρ ⱲτД˔Ќᵔ ІЌ˔Е

жЅЀр יּ

ʾ ὓ ʿADCP
ʾᴱ ὓ ʿADCPˢ4Р˔Э ỡˣ
ʾ‚ ӡʿЩЕЭЕжАϼ&GNSS
ʾӱ ʿRCʼỆ Ḣ ʼЁЭЩ˔Еִ‚

ᶗ ᴱ Ṫ ͐ τοᵫ ˢ͎ ˣ
2021 3Ὦ ᵫ◐

ᴰ╦ᾉ ‰ πΩ τ֫ ᵫ◐
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2‹Ṑ



χ ᴎ ếᵓπ ᵒ 2021 11Ὦ11

2022 ϢϤ ╦ᴱ το♯ᾓ֫ ᵫ◐



2021 ϢϤ ᵤ πГІЕ ̠ADCPΥ ήΨ ϥρΜΞ Υ ᶐ

ה ה
ꜝ☺◖fi ADCP ⌐╟╢ ─ - ⌐⅔↑╢ -,

66 ♃כ♦╡╟.2022,

ה ה
ꜝ☺◖fi ADCP╩ ™√ ─

65 (2021 ) ╟╡ρ ϓοʼ
τADCP Υ ήΨ ϥρΜΞὫᴮ
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˲ᴿ ˳ADCP Υᾝ“ ρ
ˮADCPτϢϥ Υᾝ“ ˢФкЧж꜠ˣρ ϓο10˙20̋ ῇ ήΨ▄ ήϦϥ˯
ρΜΞᾝ Υᶎ ήϦϘΰθʽ

θιΰʼ τϢμοˮ›Ξ˯ ρˮ›ϩσΜ˯ Υ ∕βϥʻ

ᵃẠρχ ʺ ᴞ πχ › ʺỘּיḧπχ › ʺσςϬ―Πϥρᾝ“ ρADCP Υ
ᴣπΚϥάρΥ ϘΰΜʻ

κσϙτʼάϦϘπ ◓ Ḣτ ϓοADCP Υ ήΨ ϥʼρΜΞ ⁮Υ ΜπβΥʼάϦ
ρψ χᾝ ʾᾖԍπΚϥρ―ΠϣϦϘβʽ

̠ὓ▄ Ϭ Πϥάρπʼςχ τ Υ ϩϥχΤϬᾁ



ʿ286m3/s ˢ ˣ

ADCPʿ260˶4m3/s( ˶1.5%)

ḵᾋ

τϜḩϩϣγʼ ρ ϓοʼ
ADCP Υ9̋ ήΜ

ὓ▄ Ὧʿ ᴟʼ ʼ₮֒Ḱ ḁʼ ῖ

ʾД˔Ќψ τ︡ϦοΜϥʻ Ϝϕϖ αʻ
ʾUncertaintyϜ1.5̋ρ Ῠʻ

Υ Ϭὓ ΰοΜϥ τ

Τʼ ῖ ΤʼρΜΞ τ



‚ ῖ

ADCPʿ259.38˶4.0m3/s( ˶1.5%)

ὓ▄ Ὧʿ ᴟʼ ʼ₮֒Ḱ ḁʼ ῖ

ADCPʿ276.01˶4.2m3/s( ˶1.5%)

ὓ▄ Ὧʿ ᴟʼ ʼ₮֒Ḱ ḁʼ

῏₯-9.4̋

῏₯-3.5̋

2 ρχ

2 ρχ

τựξΨ

ᾝ ὓ Υ σχπʼADCPϜ π▄



1999 11 ʼᵫ ᾆẕ  Ὦ     
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Ъ˔и
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ᾓם˲ ˳



ʾςχ︣ Ϝ τ › ψ Ῠ
ʾЪ˔иψộ ᴟΥ Π ϦσΜ

ʾ2 ψ ϢϤ+5̋χ НϱϯІ
ʾADCPρ ψ
ʾ ꜗ꜠ρ ◓ψᵃ τ ϥ

Ϙρϛ

ʾ σ ΥΚϦωADCPΥΩ
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ʾADCPχ ḇ χ ḁ Υᴿ
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Ὣᴮ

ᾅйРв˔͎ʿ Ḣ χ ρ ΰΜḢ ︣ χם
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2 ADCP

2 ADCP 2 ADCP

2 ADCP

2 ADCP

ADCPψ͎ τ ϓο5̋ ήΨ ϥ

ẄτʼADCPχД˔ЌϬ͎ πὓ▄ΰθϣ Υ ΦΨσϥχπψσΜΤˁ



ˑσὓ▄Ͼ˔Іπᾁ πΦϥϢΞτЊТЕϬᵠ

a. _  a. _  

b. 2Ӹ8 spot_ b. 2Ӹ8 spot_

c. 2Ӹ8 ave_  c. 2Ӹ8 ave_ 

ῖ
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͎ʽ

͏ʽ

͐ʽ

άάΤϣΥ πβʻ Φ ΨοβϙϘδϭʻ



1ʽϷзЅЗи ‚“מּ_ Ens  ῖ χ

ˢEns:ϯрЂрУи˹͍νχר ФкТϮϱиД˔Ќˣ

ϦΥ ᴞ꞊τלμοԁ ʼ◐ ρ Υ ῖπΚϦωʼςχ‚ Ϭ μοϜ ψ α

◐ ѣ



ʾ Υ αοΜοϜ ΰΨὓ πΦϥ
ʾ ῖ ˢ ᴞ꞊ ˣΥ πΦϥ
ʾ ρ Υם∑χД˔Ќρԁ βϥ

‚ ᴟΰο ῖ ʼάϦΥζϜζϜχʼADCPχ

͎ʽa. ᴟ
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ῖ
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ϷзЅЗи χ
Ens ῖ ψ

ᴞ꞊ πψσΜ ᴅ ẩ Υ ϢϤ ΦΨσϥ

ϷзЅЗи χ

◐

ῖ

ΥΚϥρᵃ ρσϥ
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ῖ
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͎ʽa. ᴟ

ϷзЅЗи ‚ ᴟ



ADCP

Υ
σϣω̠

Υ
ῖ σϣω̠

ῖ

χὓ τ›ϩδοʼ ρ ῖ Ϭ πΦϥϢΞτᵠ

ρ ῖ Ϭ ᴦ τ



ʿ ϸАЕʼ ιΪςẄ ψ Ạ ʿ ḁ

Ϭ⅜ ΰθϣẄ Ϝ ρΰο ֳήϦϥ

ΤϣẄ χ Ạ



0

1

2

3

4

5

6

0 20 40 60 80 100 120 140 160 180 200

(2Ƌ8 )χỸ

ễḰ ḱ2 8 ṕ2ӸỊ spot Ṗ

ήϣτ τựξΪϥθϛτʼỸ ʼ2 χ―Π Ϭ θτם

ṰТϮϱиϬ⌠ ṰТϮϱиϬ ϙ₅Ϛ

ADCPχ2ᶤ8ᶤ



͏ʽ Υ Μ ›ψ1 Ϭ⅜

2 χϙ 0.6Ήӟ ψ1

1 ϒχ ψ Ӫ ᴦ

0.6Ή

0.6Ή

0.6Ή

0.6Ή



͏ʽ ʾ♂ ӽχ︡ӌ



ˮ♂ ӽ˯τ

ADCPτ

ṰТϮϱиπ♂ ӽϬ◙

Ỹ
Љкπὓ▄

͏ʽ ʾ♂ ӽχ︡ӌ
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ỆẂ ỆẂ ỆẂ ỆẂ
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Ỹ χ2ᶤʼ8ᶤʼ
ζϦηϦϬ ỡ

2ᶤ8ᶤχ Д˔Ќ

2ᶤ8ᶤχỸ ỡ

ỆḰ2 8 2ӸỊ)לּ ave )

ộ σНжБϺϬ ᾚπΦϥ



͐ʽỸ τ2 ρ1 Υ₤∕βϥϾ˔І

άάπ

0.59Ή

0.75ΉỸ ψ ο2

Ỹ ψ ο1

Ỹ χ ỡψʼ
2 ϜΰΨψ1
ΜγϦΤԁ χϙ

0.6Ή



ζχ ʼר ΰ10cmχᴠ ῡϬὓ▄βϥ

ʾ ῡϬ2cmτ ΰο™ὓ▄
ʾY ΰ5ᾤπӱ ỡ

ʾ ӡ τΣΪϥᴠ 10cm ῡ

10cm ῡχ › ӤΥ
ᶎτσϥỂϦ
ὓχ‰ήτ›ϩδθ10 ῡ

Ϭ ΰθϕΞΥ ΜχπψσΜΤˁ

ῡ10cm

ῡ2cm

ῡ2cm
5ᾤӱ ỡ

ū0.1m



ϷзЅЗи _Ens  ῖ ‚“מּ) ) 1Ͼ˔І

a. ᴟ_ ῖ  and 2Ͼ˔І

b. 2Ƌ8ᶤỸ spot_ ῖ  and 2Ͼ˔І

c. 2Ƌ8ᶤỸ ave_ ῖ  and 2Ͼ˔І

ρ ›ήδϥθϛχ θσὓ▄ ԁ

›ὓ͓Ͼ˔І



Д˔Ќ χ︣

χ ὓ▄Ͼ˔Іχ ͍ Ϥ Π χ



ʼЩЌр1νπ8Ͼ˔Іχԁᶧὓ▄Υᴦ

͔Ͼ˔І Ⱳτὓ▄ם“ʾ



ὓ▄Ὣᴮχ Υᴦ ʼ ἷχ ὓ▄ τ ᴂ

ὓ▄ τ σ Υ
ԁᶧ ᴦ

ЈиϘθΧϒχ ᴂψ₉
̞DXⱲ τ ΰθ ꜠τᾋ ΰ


