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Ḣ ר ᷂Ḣ

. ♥ⱷѫѩ′ Ḣ

ה │⁸∕─ ╩ ─ 972m ⌐ ⇔ ╩ ⇔⁸

⌐⅔™≡ ⌐ ≡⁸ ≢○♅ꜗꜝ♇Ɑ ╩ ╦∑⁸∑√⌂ ⌐⅔™≡ ⌐ ←⁹

ה │ 80km⁸ 720km2─ ⁹

ה ─ │⁸ ⅜ 84 ⁸ ⅜ 15 ⁸ ∕─ ⅜ 1 ⁹

ה ⌐ ╙₈ ⅜ ╙ ⌂ ₉⌐ ↕╣╢⌂≥⁸ ⌂ ╩ ⇔≡™╢⁹

28

ᶽ᷂ѫ Ҋֻ

84.2%

15.3%

0.5%

Ẻ ′
2021

21
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Ḣ ר ᷂Ḣ

─

ה │⁸ ⌡ ┘ ⌐ ∆╢ ─ ≤ ≤⌂∫≡™╢⁹

ה ─ │⁸ ─ ⌐ ─ ≢№╢ ⅜ ╕╣≡™╢ ⅜ ⌂∫≡

™╢⁹

─

. ♥ⱷѫѩ′ Ḣ
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─◔◘ה ⅜ ╦╣≡™╢ ⁸ ─ⱷ♇ⱪ ≢│◘◒ꜝⱴ☻─ ⅜ ╦╣⁸◘◒ꜝⱴ☻─

╩ ╢ ⌂ ≤⇔≡⁸ ⌐ ↕╣≡™╢⁹

ה ─ │ ≢№╡⁸ ⌂ ≢№╢ ╩ ⇔≡™╢⁹ ⌂ ≤⇔≡│⁸ ╩│

∂╘⁸∂╚⅜™╙╛Ⱡ◑⌂≥≢№╡⁸ ≢│⁸ ╛ ─ ╡ ╖╙ ╪≢№╢⁹

ה ─ ⌂ │⁸ ⌐ ∫≡ ╢ 230 ≤∕╣⌐ ∆╢ 229 ⅜№╢⁹

Ḣ ר ᷂Ḣ

HP

HP

. ♥ⱷѫѩ′ Ḣ
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˗ ρ ̊Ѽ

ה 9 ╟╡ ⅛╠ ╕≢─ ┘ ╩ ⇔√⁹

ה 9 ─ ╩ ╡⌐⁸ 58 ╕≢⌐14 ─ ╩ ⇔√⁹

ה │ ─ ⅜ ∞∫√⅜⁸ 37 8 ╩ ↑≡⁸ 38

│ ⅛╠ ─ ╕≢─ ╙ ⅎ≡ ╩ ⇔√⁹

. ♥ⱷѫѩ′ Ḣ
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˗ ρ ̊Ѽ

ה 44 ⌐ ⇔√ ⌐ ≠⅝⁸ ─ ⁸ ┘ ≤⇔≡
54 ה 59 ╩ ⇔√⁹

ה 54 ⌐ ♄ⱶ─ ⌐ ⁸ 3 ⌐ ⇔√⁹

54

3

59

. ♥ⱷѫѩ′ Ḣ
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♀ ὡ ὡ ᷂
ה ≤⌂╢ 37 8 ≢│ ─ ⅜ ⇔⁸ ─ ⇔√⁹
ה 50 8 ≢│⁸∑√⌂ ≢ ⇔√⁹
ה 11 7 ╛ 22 7 ≢│⁸∑√⌂ ⌂≥ ╩ ⌐ ⅜ ⇔√⁹
ה ─ 29 9 ╛ 4 8 ≢│⁸ ╩ ∆╢ ⅜ ⇔⁸ ─
≢ ⅜ ⇔√⁹

37 8

50 8

22 7

29 9

. ♥ⱷѫѩ′ Ḣ

4 8

4 8
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♀ ὡ ὡ ᷂

. ♥ⱷѫѩ′ Ḣ

₴ ԍᶦ
Ḣ₳᷈24
˹ ᷂ (mm)

˹ ᷂
(m3/s)

ὡ

ᴇ37₴8 ְ 218 1,130
ὡὤᾶ

ha
1,896
5,078

ᴇ50₴8 ְ 181 770
ὡὤᾶ

ha
133

1,563

ᴇ60₴9 ְ 129 880
ὡὤᾶ

ha
111
380

₳ 9₴8 ְ 132 820
ὡὤᾶ

ha
23

284

₳ 10₴5 ̭ ᶿ 206 870
ὡὤᾶ

ha
23

282

₳ 11₴7 8 ̭ ᶿ 129 950
ὡὤᾶ

ha
28

115

₳ 22₴7 ̭ ᶿ 134 650
ὡὤᾶ

ha
17

139

₳ 23₴7 Ѽ 126 610
ὡὤᾶ

ha
1

22

₳ 24₴5 Ѽ 109 760
ὡὤᾶ

ha
0
7

₳ 29₴9 ְ 189 1,320
ὡὤᾶ

ha
0

26

̉ᴇ4₴8 ̭ ᶿ 233 1,300
ḸΙ

ὡὤᾶ
ha

58
169

4 8
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♀ ὡ ὡ ᷂

ה 37 8 ⌐ ─ ≤⌂╢ ─ ⅜ ⇔√⁹
⌂√∑ה ─ ⌐╟╡⁸ ⅜ ⇔ ⌂ ╩ ↑√⁹

37 8 37 8

218mm
1,130m3/s

37 8

. ♥ⱷѫѩ′ Ḣ
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♀ ὡ ὡ ᷂

ה 50 8 ≢│⁸∑√⌂ ≢ ⇔⁸ ╛ ⅜ ∆╢
─ ╩ ↑√⁹

50 8 50 8

181mm
770m3/s

50 8

. ♥ⱷѫѩ′ Ḣ



ה 5 7 ⌐ ⇔√ ≢│⁸ⱴ◓♬♅ꜙ7.8♪כ─ ≤ ⌐ ℮
╛ ⌐╟╡ ⌐ ⌂ ╩╙√╠⇔√⁹

ה ≢│⁸ ⁸ ⁸ ─ ⁸ ⌂ ╩ ↑√⁹

ᵑ
ᵒ

ᵓ

ᵔ ᵕ

16

♀ ὡ ὡ ᷂

› ὡ

Ḵ 6,580m

Ὶ 3,151m

′ 5 72m

. ♥ⱷѫѩ′ Ḣ
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⅛╪⅜™

55.31%

41.70%

0.07%

∕─

2.91%

™⅜╪⅛ה │⁸ 6,000ha⌐ ┬ ─⅛╪⅜™⌐ ⇔⁸ │⁸ 4,000kW─
⌐ ⇔≡™╢⁹ ⅔╟┘ │⁸ ⌂√∑ה ≢ ⇔≡™╢⁹

ה ≢─ ⌡3m3/s │ √⇔≡⅔╡⁸ ╙⸗♬♃ꜞfi◓╩ ∆╢⁹

17

ѫ ′ ṑ

10 H23 R02

1) ≤│⁸1 ╩ ∂≡95 │↓╣╩ ╠⌂™ 2) ≤│⁸1 ╩ ∂≡185 │↓╣╩ ╠⌂™

3) ≤│⁸1 ╩ ∂≡275 │↓╣╩ ╠⌂™ 4) ≤│⁸1 ╩ ∂≡355 │↓╣╩ ╠⌂™

─ ( 2 ) ─ ─

) │⁸ ─ ⌐╟╢⁹

─ ( 3 3 )

m3/s)

⅛╪⅜™ 131 17.24

1 13.00

2 0.02

∕─ 3 0.91

137 31.17

( 3 3 )

. ♥ⱷѫѩ′ Ḣ
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ה ─ │ 1 2 ─ ⅜9 ⁹

ה ⅝ ⅝ ≤ ⇔⁸ ─ ⁸ ─ ─ ⅜ ⁹

ѫ ′ ṑ

─ ה 19 3

20
95%

1
5%

11
52%6

29%

2
9%

1
5%

1
5%

. ♥ⱷѫѩ′ Ḣ
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19

ѫ ′ ṑ
ה ─ ⌐⅔↑╢BOD│⁸™∏╣─ ≢╙ ╩ ⇔≡™╢⁹

ה ─ ≢⁸ ⌐ ╙₈ ⅜ ╙ ⌂ ₉⌐ ↕╣╢⌂≥ ─
≢№╢⁹

─ ⌐ ∆╢ ( )─

─

(1)

(2)
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ה

ѫ ′ ṑ

1
KP36.0

2- 1
KP5.0 36.0

2- 2
KP0 5.0

2- 2

2- 1

1
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ѫ ′ ṑ

─
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ה ─ ⌐≈™≡│⁸ ♄ⱶ ┘ ⌂≥⌐ ⅜ ↕╣⁸ ⅛╠ ♄ⱶ
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ה ─ ╩ ⇔√ ╣│ ─ ╩ ⇔≡™╢⁹

ה │ ─ ╩ ∆ ⌂≥≤ ≤⌂∫√ ≤⌂∫≡™╢⁹

ה │ ≠≈╖⅜ ↕╣╢⌂≥ ╖≤ ⇔√ ≤⌂∫≡™╢⁹

ѫ ′ ṑ

. ♥ⱷѫѩ′ Ḣ
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ה ≢│⁸ ≢─ ─ כ♯◌⁸ ╡⁸▪ꜚ ╡⌂≥⌐ ↕╣≡™╢⁹

ה ≢│⁸ ─☻ⱳכ♠─ ⁸ ™─ ╛◘◔ ─ ⁸ ─ ⌐ ↕╣≡™╢⁹

ѫ ′ ṑ

─

( )

. ♥ⱷѫѩ′ Ḣ
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ρ

ה 9 ─ ⌐ ™⁸ ╩ 18 2 ⌐ ⁹
ה ≢│⁸ ≢ Ⱨכ◒ ╩1,600m3/s≤⇔⁸ ⌐╟╡

350m3/s─ ╩ ™⁸ ╩1,250m3/s≤⇔√⁹
ה 19 6 ⌐│⁸ ╩ ⇔ ─ ╩1,200m3/s⁸

─ ♄ⱶ⌐╟╡200m3/s╩ ⇔≡⁸ ┼─ ╩1,000m3/s≤⇔√⁹

ừẼ

6501,2502,250

ừ

Ẽ
ừ

:m3/s

♄ⱶ

ừẼ

5501,0001,800

ừ

Ẽ
ừ

:m3/s

♄ⱶ

( 1,600) ( 1, 200)

( ): ( ):

. ρ
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ρ

ה 19 6 ─ ⌐ ≠⅝⁸ 37 8 ─
₈ ₉≤™℮⁹ ╩ ⌐ ∆√╘⁸ ╩ ⌐ ╩ ⁹

ה ⌐ ∆╢ │ ─97%⅜ ⇔≡⅔╡⁸ ─ ⌐
↑≡ ⇔≡ ╩ ⇔≡™╢⁹

. ρ

97% 3%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

H19 R3

R4

R3
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ה ≢│₈ ₉╩ ⇔⁸ ─ ≢│₈ ₉╩ ⁹
ה │ ≢1,320m3/s≤⌂╡⁸ ╩ ⇔√⁹
─↓ה ≢⁸ ─ ╛ ≢─ ⅜ ⇔√⅜⁸ ─ │ ∂≡™⌂™⁹
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─≢╕╣↓ה ⌐╟╡⁸╒╓ ─ ≢№∫√ 50 ⌐ ═≡⁸ ╩
1,537ha 98% ↕∑╢↓≤⅜ √⁹

189mm
1,320m3/s
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29 9 29 9

₴ ρҧ ₳ 29₴9

. ρ
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1,563ha S50 8

26ha H29 9
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₴ ρҧ ̉ᴇ4₴8 ḸΙ

. ρ

29

ה 4 8 15 ⅛╠16 ⌐⅛↑ ─ ⌐╟╡⁸ ≢233mm/24h ─ ⅜ ⁹
ה ≢│₈ ₉╩ ∆╢15.24m╩ 2 ⁹
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. ρ

233mm
1,300m3/s )β

4 8 β

4 8 4 8

─≢╕╣↓ה ⌐╟╡⁸ ∂ↄ200mm╩ ⅎ╢ ≢№∫√ 37 ⌐ ═≡⁸
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