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ꜛᾪ ᵒτ Πο˙♆χᾆẕ ρⱲ ὂ
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ˮ ӽⱵ ˯ χӪ

̎ ὂ
ṓῙ τϢϥ ←ᵲχὣ ᴟ/ ᴟΚḾṐӪ꜡χẶḇ/Ặ
̰H30.12ˮ ←ʾᾚ←⁯ ế ᴟχθϛχ3Τ ừẍὓᵊ˯
̰R2.12ˮ ←ʾᾚ←ʺ⁯ ế ᴟχθϛχ

5Τ ᴥ ᴟὓᵊ˯ˢΣΣϚφ15 ˣד

̎Ⱶ ├̰ᴱ ʾ ├˙⁯ ├χ Ḋ
Ⱶӟ άϦϘπˮᴱ Ḛ Υ“μοΦθᴱיּ Ỹӽ ʺ
ᴱ χ Ϧ Ϭ ρΰθⱵ ˯̰ˮ ӽχḩἰּיΥԁ
ρσμο“Ξ ӽⱵ ˯ϒχ Ḋ

̎ˮᴱ Ḛ ˯˙ˮ ӽḚ ˢЫКЅЮрЕˣ˯ϒχ
ОжЍϱЭЎϴрЅ
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χ

̎ ӽρ ӽί
̎ ḧρ ḕὉρχἰϩϤ

̎ᴱ ʾ Ɫᾛ“ χ ϙ
̎ˮ ›Ⱶ ˯Τϣ ◕ᴱ ᵲ ├ ϒ
̎ˮ ḕṁ ˯χӪṰρᴿ

̎˻ π Ϛ ←ʾᾚ←ФкЅϴϼЕ˼τΣΪϥ
ˮ ӽⱵ ˯χ

̎ˮ ӽⱵ ˯τΣΪϥḩἰּי ὀϒχ ΰ
̎ˮ ӽⱵ ˯Ҝˮ ӽЫКЅЮрЕ˯ϒχ
ᴿ ρṍ

ӽ ḕχ♪ Τϣ
ӽЫКЅЮрЕχӪṰ

ᴱ ʾ Ɫᾛ
“ χ ӽḚ
ϒΰΪοχ
Ϧ
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ӽρ ӽί
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ӽρψʿ ᵦτӤϘϦ‭ Ϭᴱ τ ϛϥỸӽҜ ӽ

ᵦ

ᴱ χⱵ ὓᵊʺ ὓᵊψ ӽϒχ χ ϤϬṁτὓᵊ

ӽπ Ϭ―Πϥ π σ ӡ

ӽˢ ӽˣψʺ ӽτΣΪο ḕΥ αθ



╣ⱳ ⁯ ›ᵫ ὓᵊˢΩфтsS52x ˣπ ϩϦθ
ˮ ӽί˯

̎   ʿ
˵ ◊ ˗ ᴟτ₢ίΰθʺꜛ ḕẽ˗ ᶨḕẽ˗

▀ḕẽχ χρϦθ ḧạ χ › ḕẽχἹ
˵ ◕ϒχ ῢρ▀Ộχ Ϭ ʺ ӽ ọʺᵃ ᵃ
ϒ Ҝ ΰΜ ᶨίχᶎ

̎ ίʿ ӽᵫ χṁ ίӽҜ ӽί

̎ ὂʿ Ⱶӟ ʺᴱ ὉΥ ֫ ρΰο֫ ʾῖ χ︠ ʽ
ӽΥԁνχὊↄίʺ ᴟίϬἹ ˮ ӽί˯ʽ
“ Ỹẽτ₈πϜ ֳʽ
⁯ ὊְτּזᵓʾὊↄʾ ᴟ σίӽρΰοχ
ӽί˻ ӽẶ ˼Ϭ ᾂήδϥ Μʽ
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′ Ḣᶷ
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140ʠ˲

ӽ Ḣ

ӽ Ḣᶷ

ӽίʺϜΞԁνχ

ӽ/ ӽίχ τψʺ
ӽέρτ ΰΜ Ӹ

τΣΪϥ ḕχ αθ
ρσϥ ӽίψʺ
ρζχῇχ Ϟ 

←ᵲχὖᾚϬ―Πϥ πϜʺ
ậ Ϟ χ Ὁχ
ʾᵕ Ϭ ϥ πϜʺ

ԁνχ σίӽχ ӡʽ
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ḧρ ḕὉρχἰϩϤ

10



̎ χ ∕χ▫ ̠ ΨϜӂΰΨϜ ḕΰοΜϥ
ˢˮ ḕἷּזᵓ˯σϥ ᾝψʺӪ ϬσήσΜˣ

̎ ḧϬḯϚΚϣϠϥ ψʺ ḕΰοΜϥ ρχ
Φ›Μ

̎ ḕχ͎νχṁ

˓ꜛ ᾝ ρΰοⱲḧ ʾἋḧ τ ∕

˓ ḧᶨ τϢμο ᴟ
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ӽ ḕρ Ẕṛ ḕ˙ ḧᶨ τϢϥ ᴟ

◕ᴟϞ ᵫ σςχ ᴟʺ
ЍЭτϢϥ ʺ Ộ ʺ ᶨ ʺ
ῬỘ σςᶆ χᴱ Τϣχ︡
ρ ʺ ᴞ χ ʺ χᴱ ᵠ
σςʺ ˑσ ḧᶨ Ҝ ӽ ḕὉ
ψ ΦΨ ᴟ

▀Ộᶗ ӟ ʺ τ20 ṙῇ χ▀
Ộᶨ χ σᶈ τϢϥᴛע῟
ᴮϹІχ ᴥτϢϥṓῙ Ҝ Ẕ
ṛ π ḕὉτ σֲố
Ҝ1960 ῇ ʺ ●τϢϥ
ẔṓῙЄЬвй˔Ќ˔χᵫ 12
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ṓῙ˗ṓ ԍ
‭ ʾ ╩ʾṓᴛʾ ʾבּ ʾʾʾ

ḧᶨ χ ԍ
ʾ ʾ  ├ʾʾʾ
ᴛ ᴟϹІχ

ḕ
HydrologicalCycle

ᵤ ԍ

ӽχ ԍ
Ἱʾ ʾל ʾ ʺ Ὁʾʾ

Ẕ
ᶽ

ԍʿάάπψʺ Ἱʺ τᴥΠοל ʺ ʺ ὉϘπϬ
ḯϛθ ίϬ  βϥ Ὧ
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¸

¸

Ҝ
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ΩфтH9

*

*

*
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ӽτΣΪϥ ḕὉϬ♪꞊ρΰθ ☼├χ ›ᴟ

ӽḚ ˗ ӽЫКЅЮрЕ



Ἕ ╦
ˢ1619~1691

ˣ

ᵫ Ⱳ
χ ṍ

(1619~1691)

1645 1656

1648

1654

1656
17
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Administration

Control

Flood Control)

Management

Ҝ
Ҝ

῎χỸ ʿ ӽḚ ρ ӽЫКЅЮрЕ



ᴱ ʾ Ɫᾛ“ χ ϙ

̎ᴱ ʿ Ὁ︠Ṱ

̎ Ɫᾛᵫ ḩ ʿ ӽ︠Ṱ
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ᴱ χ ϙ˙ Ὁ︠Ṱ

̎1896s M29ˣ ᴱ χ ˙ ῬⱧΤϣ‰ ῬⱧϒχ Ḋʿ
 ᾭⱲ Ϭ αοᴏ ᾖχ ᵫ Ҝ ᵲχ ᴟҜM23 1ᵕ ⁯ṳᵓΤϣ

M29 9ᵕϘπ ṳԌτϢϥᴱ ᵠ τ βϥ χ‰ϘϤχὫᴮʽ ʺ₳
ρ χ ʺᴱ ρ›ϩδοˮⱵ ╣ ˯Ҝ Ⱳχˮ ӽḚ ˯ρᾋϥάρ
ΥπΦϥʽ

̎ 1964s S39x ᴱ χ ˙Ⱶ τᴥΠο τḩβϥṛ Ϭᶈ ʿ
1920 ₇ʺ ЍЭχ ˙ᴱ ⱧỘҜᴱ χ Ṑ χ‰ϘϤ

̎ 97s H9x ᴱ χ ᵠ ˙Ⱶ ʾ τᴥΠοᴱ ḕẽχ ʾ
Ϭ τʽϘθʺᴱ ὓᵊτ ӽχӪᾋϬ ΨάρϬṛ

ᴱ ψ Ὁ︠Ṱπᴱ Ỹӽ χḚ Ϭṛ ʿ
̎ Ὁ˙ Ϭ νσΥϤ˙ρΰοԁ τḚ Ҝ Ϭԁ τᾋϥρΜΞ
πψ ӽτựΜΥʺ τ Πϥ ӽρψӰσϥʽ

̎ᴱ Ỹӽ ˙ᴱ χ Ϧ χ ˙πᴱ ʺᴱ ☼ ʺ χḚ

Ҝ Ϧ χḚ ιΪπψʺ χ τᾢᵦ
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Ɫᾛ“ χ Ϧ

̎1950s S25x ⁯ ›ᵫ χ ˙ ӽ ›ᵫ ὓᵊ
ρΰο ЍЭϬḯϚᴱ ›ᵫ ὓᵊˢ19 ӽϬ◙ ˣʿ

χᴱ ⱧỘҜᴱ ›ᵫ ⱧỘρᵠ
ЍЭψˮᵲ Ϭ αοⱢᾛρσβ˯ʺ ῇ ọχ Ϥ╘ρΰοṍ ʽ

̎ 57s S32x ЍЭ χ ˙ ЍЭὺ ʾḚ
χὺ ϒχԁᾕᴟʿ
ЍЭ╥ᵊּיχЍЭ► ᾂτṁξΦ ϬὨ βϥ ʽ

̎ 61s S36x Ɫᾛᵫ ˗ Ɫᾛᵫ ῝ χ
˙ ẰϷзрСАϼϬ τΰο ίχḾṐ σ τ
βϥθϛʿ

ḩ ộʺḩ ꜛⱵ Υ ὀΰθṆ σ ›“ χ
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1957 S32 3

ó61S36 11

ó73S48 10
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̎ ʿᴱ ˢ 1896 ˣ̰ Ὁ ӡΥ χ ʽ
1950 χ⁯ ›ᵫ ʺ1957 χ ЍЭ ʺ
1961 χ Ɫᾛᵫ σςʺ
ΨΤϣˮ Ὁ ӡʺ ӽ ӡχ Ḛ ˯τם ʽ

̎ᵰ⁯π χ π ӽḚ χᵵ Υ ήϦθχψʺ
˵ТжрІʿ1964 ʺ ӽӦԌᵓʾ ӽ∞ χ
˵ІЧϱрʿ1985
˵ϱЌзϯʿ1989
˵ЖϱБʿ ӟ χ ρΰοʺ⁯∑ᴱ Ϭ ρΰο

◦ ӽ ӡχ ›Ḛ
˵ϷжрЍʿ⁯ πψ ӽχ ӡϬ ΰΥθΜ

2002 11
ψʺ

ӽḚ χ ⁯ 24
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1970

ᴪᴒ
71 ʿ1,333ᾭ
73 ʿ 34ᾭ
74 ʿ1,110ᾭ
76 ʿ3,850ᾭ
77 ʿ1.090ᾭ
79 ʿ 445ᾭ

τϢϥ ệ
ˢ  Ỹ ṷ ựˣ

Ἕ χ τϢϥ

76 9 17



Â Â

Â

~5

27



ζϦάζϜΞ ΩϣΜπ ᵲΥṞάμοΜϥϩΪπβφʻάϦψᴡρΤΰσΦϝΜΪσΜʻζϦπ
Ⱳʺᴅ ◕χᴞ ộ ʺ ◕ὓᵊộ ʺζϦΤϣᴅ ◕χ ᾕχỸ ήϭʺ ≤◕ʺ
ԅ ◕ʺ ◕τϜ μοϜϣΜʺ ᾋ χⱵ Ϭ―ΠϥᵓṳϬᵫΦϘΰθʻζχρΦṳ ΰθ

χΥʺ ◕ὓᵊ“ χ πϜʺ Πω◕ᵹ ϬνΨϥρΦψ ← ϬνΨμοΨι
ήΜʻ Ϭ ϛ οϥρΦτψʺ σΨρϜ αιΪχ Ṑ ϬςάΤτᶎ
ΰοΨιήΜρΜΞϜχπβʻζάψᵧήϭ ░ ΰοΜθιΜοʺάΞΰθ▫ ϙΥ
ᾋ π ꜛτ ΜοΜθϩΪπβʻ

ˢự Ɫᾛᵫ ῝ ∆/ᾕὺ ᴱ ộ ʾṪḗ ˣ
ˮᴱ “ χᵕ᾽ρ -ᴱ “ χ50 Ϭ Ϥ ϥ-˯ᴱ ʺ1998ʽ6Ὦ‹

28

76.͓ ӽ ꜛⱵ ρẶ ˮ ᾋ ӽ ←ὓᵊӦԌᵓ˻ ◕ὓᵊʺᴱ Ῥᶘχ

ᴪʺ ḩἰּיʺ ӽ ꜛⱵ ʺὺ ḩἰṐḩπ  ˼˯Ϭ ʽ

77.6 ḧ ⁮
˔ ӽ ˗ḩἰṐḩχẸ χᶎ
˔ẅ ʾ τΣΪϥᵫ ṛ
˔ ◕ᵹ χ χṛ
˔ᴱ ᵠ ˢ ṛ ʺ ʺ σςˣ
χἇ ᴟ
˔ Ⱳχ ᴂˀὕ ʺ ʺ χ

ӽπχ ᴂϬế βϥ ᾠ

77.6E ṳᵓχˮ ›Ⱶ ˯
τὌΥϥ
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◙ 17E χӡ77

10

Ҝ

Ҝ

80

Ҝ
Ҝ

1979 Τϣ88 χḧτ17 ◕
ᴱ Ϭ◙ ΰο ›Ⱶ ├
ᴱ ⱧỘϬ

ῇχὊӳʺ ᴮρᴿ

30
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2002 H14 

32%

0% 20%

ha
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2003 H15
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◕ᴱ ᵲ ├ ˙ ›Ⱶ ├Τϣχ
ρᴿ

1000m2

100m3
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SDG
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30
1991 H3 12

₳ 3₴5 23 ̂ ᵂ ˹♥ ′ ρ
┴ Ẏ ῇῴ ′ᾃ ̝̝ ˘

ὄЋ ̝Ḩ ◐ Ẏ ′ ρ ʴᾛ ′ ρ֗ ᶽ ὡᾍ
ṑ ҍ ͪ ṑ ҍ

₡ ρ Ӿ ᾽
Ḵ ᾍ ῇᶉ ᾍ Ӿ ᾍꜘ ᾍ

ᾍꜘ
᷂Ḣ Ήר ╠ ї ′ ӓ
͔Ι ẉ ӓ ᾍꜘ ⅜ ′ѫ

ⱦ ὕ ᷂ ṑᵂ ᾍꜘ
′ Ϲ

ὕ
˗ ҧ ὕ

˗ ֗ Л Ѱ↓
′ ᾍ ̮
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4

37

1994(H6).7

94

96
99 

94
2000 H12

1998.8 6 9

1999 H11 .10



1994 H6) 7

1999 H11) 10

38Ҝ
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/

7 1995 3
3

8 1996 6

21

7 8

9 6
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/ 2

1999 H11 3

8

99 10

2001 10



41

19

8

4

4 21

2050

7

4



2004 H16 .8

42
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2001.10)

44

Ԋ

꜠

ὓ
ᵊ

2001 10



5
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2014 7

2001₴ʴẔ ⅍П ┴ ᶮᶽ⅍ ֻ ᶮᶽ˧ ̊ ⅍
̝ Ҳ ☻ ẕ ʤ

08₴ Ҋ ֻӓ ᶫ Ѱ↓ ᶮ
̝ ʤ ⱦ Ḩ ̝ . 10₴ І Ѱ↓ ᴣ

14₴3 ᴣ ⱦ Ḩ .

1

2 2

1999

20
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2014 7

3

1994

ⱦ Ḩ Ḣ ὑ Ẳ

47
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SDGs ֯ ʝ˲֝ ֯ ẉ ר

Ӌ ר ̝ ὕ 2030₴ ₴ 17 ᶮ

⁯Ϝ ⁯ϜḯϚᶆ⁯ ↑ ⁸ ̝ ד
ʺ̱ βϥάρΥ

SDG

Ḩ ꜠ ֻ ʫ
ὕ ׄ Ͽ ẉ

S
D

G

5



ӽЫКЅЮрЕχ Ṱ

55
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- -

ⱧỘם☼χṛ ΥσΜʽ

ὓᵊ︠ ꜛϣΥʺὓᵊτἰϥⱧỘχ∞ᾛϬ︣ οπΦϥ ›ˢ ΠωʺἝ ◕χ ᴞ
Ḛ ˣψ ιΥʺ χꜛⱵ τϘθΥϤ τϩθϥⱧỘχẸ Ϭ ρβϥ
›ˢԊ ӽχ ›ˣʺὓᵊϬ├ βϥẸṳᵓτψʺ∞ᾛϬᶎ ΰοⱧỘϬ
βϥᾂᾢΥσΜʽ
Ӱσϥ“ ộΥ ὀΰο∞ᾛ ΥπΦϥϢΞσ⁯χ ʾ◦כ├Υ
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/ /
2018 H30 .12 3
20 R2 .7

2020 R2 .12
5 15
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˻ ←ʾᾚ←Υ︠ ρσϥּזᵓχםᾝτΰΪο˼ˮ π Ϛ
←ʾᾚ←ФкЅϴϼЕ˙ΜχκρΨϣΰϬϘϜϥ ←ᾚ←˙˯χ

Ɩ ᶤϤ◗ΰπψσΨʺ
⁯ʾᾉʾ◕ ʺ ϞḼỘσς οχḩἰּיΥ ὀ
Ɩ⁯ τ μθ ΤϤӬΜ☼├ρσμοΜϥΤρΜΞ
ˮ ὀ˯ρˮ⁯ ˯ϬϺ˔м˔Жρΰοʺ⁯ῖ χ☼├Ϭ
ίϣΜχ ʺУжАЄвϯАФ

2021 R2 1

R2.1 1
R2.7 2
R2.12 3
R3.6 4
R3.9 5

⁯ῖ ấΫοχ

ᵓṳπ ᾠβϥ ֕

52



10

10

1.χˮ ӽⱵ ˯ψʺ2.̇ 9.χ☼├ βϓοϬḯϚ
53



ˮ ӽⱵ ˯χ☼├ρ︡ ︠ χϱЮ˔Ѕ
˙Ỹӽ ˢᴱ Ỹӽʺ ӽʺ ӽˣχ☼├ρζϦϒχ︡ ︠ ˙

˻¬ˮ ӽⱵ ˯χṁ σ―Π ʺ⁯ ῖ ʾ Ḛ ʾ⁯ ộʺ 2 11Ὦ11 ºϢϤ˼

›Ⱶ πψᴮθδσΤμθ θσ ϙϒχ 54



ᴱ ☼ τϢϥ ├

ӽ ├

←Ⱳ ᵲὖᾚ ├

χ ├

ʾ χ ├

›Ⱶ χϱЮ˔Ѕ˙ ӽⱵ ρχ ᶓχθϛ
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1st 5

2nd

ˮ ӽⱵ ˯τΣΪϥˮ ӽⱵ ФкЅϴϼЕ˯χӡ ξΪ

56



˻⁯ ῖ Ш˔ЭЧ˔Ѕ˼

ϙψʺ 40 τ
◕ᴱ ӽτ ΰο
◐ϛϣϦθˮ ›Ⱶ
├˯ρ α

Ҝ ◕ᴱ τ βϥ
›Ⱶ ᵵ Ϭԁ ᴱ
ϒᶈ

ӽ ├ʺЊТЕ ├τ
νΜοψˮ₈ῇʺḩἰṐ
ḩρ ὀΰοᾁ βϥ˯
ρήϦοΜϥ

ᶤϤ◗ΰπψσΨʺ
οχḩἰּיχ ὀϬ
ẐΰοΜϥάρΥˮ ›
Ⱶ ˯ρχ ΦσӸΜ

109
57
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2020.1
3

2020.9

2020.12 4

˻ ☿˼ ˮ Ằ˯τΣΜο ṛ ᵲϞ
ᴞ σςτϢϥᵗ σ ᵲχ Ϭᵕ
βϥθϛʺ ϛο⁯ρ Ằ χם Υԁיּ
τᵓΰο ←ϘκξΨϤˢ ᵲ ├ρ
├ˣχṁ ―Π Ϟἇ σ︡ ϙ ├
Ϭᾁ Ϭβϥ

☿ρӦԌᵓ 

1ᵕᵓṳπҼ
╕βϥ ֕
ρ Ⱨ

59

˻ӪṰ˼ ›Ⱶ πᴮθδσΤμθ
ᴱ “ ρ ◕ʾ “ σςρχ ὀΥ
ᶊ τ◐Ϙμθχψᵊṍ



60



R2.1ˮ ←ᵲ ├ρϘκξΨϤχ ὀχΚϤ ˯ᾁ ᵓχ

R3.5ˮ ϹϱЖжϱр˯῝

῝Ặ χ Ϊ♁ϛ ψˁ

⁯ρ ῝Ặ ʺ ΰχῖḊ
τ βϥάρΥ ϘΰΜ 61



ӽⱵ χ τΰΪθḩἰ ם ᵓṳχיּ
2 10Ὦ28 1ᵕᵓṳ

ᵓṳχ  ˻16 χᴿ ẘ˼

Ⱨ ộ ⁯ ῖ Ḛ ʾ⁯ ộ

˻ᵫ℗ ☿˼
ᵲχὣ ᴟ Ϭ ϘΠʺ
ˮ ӽⱵ ˯χ τΰΪο
ḩἰ“ Ṑḩ ῀χừ σ
ὀʾẸ χᴞʺ › σᾁ
Ϭ“Ξθϛʽ

16ḩ ḩἰ Τϣχᴿ ẘχᵓṳ
Ҝ⁯“ ϬấΫοχ ʽ
ᴱ ʾ “ πψ ϛοχᵊṍ
︡

ᵫ℗Ὂӳ
2 10Ὦ 1ᵕᵓṳ
3 3Ὦ 2ᵕᵓṳ
3 7Ὦ 3ᵕᵓṳ

ˮ ӽⱵ “ ὓᵊ˯χ⌠

62
˻⁯ ῖ Ш˔ЭЧ˔Ѕ╥ ˼



ˮ ӽⱵ “ ὓᵊ˯τΣΪϥ

ḩ χ ᶤ

˻ 3ᵕᵓṳ Ɫ φнϢϤ˼
63



ˮ ӽⱵ “ ὓᵊ˯τϙϥ

ˮ ӽⱵ ˯χ ρˮ ӽⱵ ФкЅϴϼЕ˯χӡ ξΪ

˻ 3ᵕᵓṳ Ɫ φнϢϤ˼

4
1

2

3
4
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Ҝ
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“

ԁ
“

₈
ῇ

ԁ
“

ԁ
“

₈
ῇ

ᶤ ʺ☼├χἇ ᴟʺ
ὀχ▫ ϙξΨϤτΰΪο
┤ ᵬ
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(Flood control)
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3rdІГАФ
ḕṁ ˗ ḕṁ ὓᵊϬếᴟΰοˮ ӽⱵ ЫКЅЮрЕ˯ϒ

βϥ ΰΥΚϤ ϥχπψσΜΤ

ӽ
Ⱶ

Ы
К
Ѕ
Ю
р
Е

3rd
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