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1

Summary

Title : A study on planning establish water

management system of freshwater lake
according to extension at drainage sluice

gate of Yeongsan river(ll)

2. Period : January, 2014 ~ December, 2016

3. Objectives and necessity

3.1 Backgrounds of the study and necessity

o As four-river refurbishment project that began in 2008, Before

construction of Yeongsan lake downstream of runoffs is changed
after construction by Seungchon and Juksan weirs that have
been built in the mainstream of Yeongsan lake, Need to develop
a new drainage gate a second sluice operation of Yeongsan lake,
Yeongam lake and Kumho lake have been existing management

has become the situation

o For a variety of utilization of water resources, recently the overall

sluice interpretation and mathematical calculation review in consideration
of such new hydrological conditions and river structures are required.
Depending on the results of the water balance, as well as take
maximum advantage plan of water resources, consideration of ideal
freshwater lake management plan is required..

It raised the need for the Ministry of Land, Infrastructure and
Transport, Council for Sustainable Development, the Estuary Bank
management of improvements associated with drainage sluice gate

and connecting waterway expansion.

_iX_



3.2 Objectives

0 Freshwater lake water management system building plan suggestion
through the water management system establishment related
with Yeongam lake and Kumho lake depending on estuary
bank sea dike sluice and transition canal extension followed by

Yeongsan lake estuary bank structural improvenment project.

4, Contents and conclusions

4.1 Contents

This study aims at establishing of system building plan for the
freshwater lake water management efficiency through the establishment of
a new cyclic process of Yeongsan lake, Yeongam lake and Kumho lake,
an execution of conceptual rainfall - runoff analysis which is loaded to
integrated water management system construction that reflect new cyclic

process. Accordingly, we conduct the project by dividing it into 3 items.

o

Freshwater cooperation water balance analysis

O

Construction of freshwater flood analysis system

o

System design (draft) presented

o

Freshwater water management master plan draft presented

4.2 Methods of the Study

o Freshwater cooperation water balance analysis
- Yongsan river, development and cooperation of Youngam and Kumho
door-to—door runoff model

- Water balance analysis



0 Construction of freshwater flood analysis system

- Construction of input data and parameters correction

- Yongsan river, development and cooperation of Youngam and

O

Kumho door-to-door flood analysis system

System design (draft) presented

- S /W, H/ W configuration plans for water management system

construction

- Water balance analysis based water management system design

O

(draft) presented

Freshwater water management master plan draft presented

- Related practitioners hearing, investigation for the Master Plan

- Watershed management plan presented

- Yongsan river presented integrated master plan draft

4.3 Results of Study

o

Ensure reliable rating curve is essential for Integrated water
management system construction of Yeongsan lake, Yeongam lake
and Kumho lake.

Implementation of the simulated analysis using SSARR model for
Yongsan lake, Youngamho and Gumuhoho cooperation water
balance analysis

Show the outflow schematic diagram for the flow system of water
resources in the runoff model

The DB of the input data along the normal basin

Long-term comprehensive plan of water resources (Ministry of Land,
Transport and Maritime, 2011) estimated using water demand was
presented in

Model validation results depending on is similarly display than the
average error of the mean time error correction model of the three
control points at the time of verification of the runoff model is

judged to be good

_Xi_



o HEC-HMS model utilized with excellent practical applicability to
construct flood analysis system Yongsan Lake

0 Build the Yongsan lake integrated water management system is a
prototype for the purpose of efficient water management through a
correction and verification of water utilization and flood analysis
model

0 Master plan for the Yongsan lake integrated water management
system construction, questionnaire survey to the relevant officials,
analysis of the related conditions, grasp the problems of water
management of the Yongsan lake through such literature survey

o Construction master plan of yongsan river integrated water
management system, presented in formulating separately the
direction of future development of short-term, medium-term,

long—term

5. Methods for Utilizing the Result

o Freshwater use efficiency through optimal water management

0 Budget ensure the new policy business through the results of the
research

© Preparation on planning establish efficient maintenance and water
management system through the Yeongsan River Estuary Bank,

connecting waterway sluice operation criteria making

- Xil —
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A7178 7pAARE7E A7) AFEH HQ A SSARR work fileZ HEE o)
SSARR work file2 Al4F FAle] Q8 HolHTHS AAst= Yl waA Bulk

data file2 &7] AAGAEGOE o)HE AAste o).
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A71A, okl AL 1, 2= ZH2t ALbAzE AR Edola, 1, HERYH,
At AIZEZEA o] T
AT THEATA S Aot 2F AeA| o] AFAIHT)O] A=,
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(& 3.2-1) AARYE 1538 9% BAAS

BAAF
7 o g =3d
gl = © Fi"l ‘5‘}-7‘(—_.17] %;‘%]7]
R Sk
! 5001 ~5005H 0.0400 0.0830
FFH AR
A7) ekl A
Rl ox 5006 ~5008, 5202+ 0.2961 0.0251
dHE S

W 1787mol A o] 797l AE 1000] H=2 0msh 200mell Al €]
= Maugrel o z47F 99.4837 10007 RoikA Hch gw

3) BRLE LM X|H JISXI(EKE), 7|28 SYLt XI=(ETP),

SMIE Skt X|# 7kSX|(DKE), n=E FULE X|® 7HSXI(ETEL)
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(F 3.2-2) 154 7SI

A E3(m) IEmE A7 1(%)
9| =39
94 by = 0 200 | 400 | 600 | 800 |1,000(1,200]1,400
5001 | ELPPO1 | 144.62 | 237.35 | 99 100 | 100 | 101 | 102 | 102 | 103 | 103
5002 | ELPP02 | 178.70 | 222.73 | 99 100 | 101 | 101 | 102 | 103 | 103 | 104
5003 | ELPP03 | 168.52 | 68.28 | 100 | 100 | 101 | 102 | 102 | 103 | 103 | 104
5004 | ELPP04 | 311.69 | 24.10 100 | 101 | 101 | 102 | 102 | 103 | 103 | 104
5005 | ELPP05 87.36 40.20 99 103 | 108 | 112 | 116 | 121 | 125 | 129
5006 | ELPP06 | 55.38 32.88 99 104 | 110 | 115 | 120 | 125 | 130 | 136
5007 | ELPPO7 79.53 22.64 99 105 | 110 | 115 | 120 | 126 | 131 | 136
5008 | ELPP08 56.89 11.23 100 | 105 | 110 | 115 | 121 | 126 | 131 | 136
5202 | ELPP09 55.00 11.23 100 | 105 | 110 | 115 | 121 | 126 | 131 | 136
(% 3.2-3) EKE, ETP, DKE, ETEL
PASSIA =S EKE 71 ETP SMI DKE ETAS ETEL
(cm/H) (%) (°F) (cm/<) (cm) (%) (m) (%)
20 0
0 100
0 100 30 0
0 0 400 100
2 50 40 0.10
3 50 800 110
3 20 50 0.20
6 90 1,200 120
5 10 60 0.30
9 100 1,600 130
10 10 80 0.45
999 100 2,000 140
999 10 100 0.60
9,999 140
999 0.75
4) HY UMY XIE IHEXI(ETM)
S APAA € SEAE RAXE JEO A e FHOEA &9
37° WY At J= Yyt s FYel digk ke (F 3.2-49%}
ZTHSSARR Manual p. D-51 #%).



(& 3.2-49) €9 S4F AX 715H

.= ETM(%) . ETM(%) . ETM(%)
14 86 5¢ 122 94 103
24 84 6 123 104 97
3¢ 103 74 125 114 85
44 110 8¢ 117 124 83

5) E|cf XISHZKH(TINTMX)
A& A gkl 0.5cm(SSARR Manual p. 15 Fx)Z FH &)

6) 7|2

7VdAANA Gt 714U 2 #SAoA SAHE €A 5 F AT
FEEE APHO R It Ae-HSF4Y 2EASEE AMESET. €8
L= A &9 ol X (www.kma.go.knol A Rtk

(& 32-5) 2798 AT 29B2EY 99Z 2 g o
2
2o S
11213456789 ]|10]11]12
5001~5005 F5 |36 |40 | 47 |58 |67 |73 |77 |76 | 72|62 |51 |34
5006~5008, 5202 | == |36 |38 |46 |56 |64 | 71|76 75| 72|62 |52]| 36

7) ¥4

SSARREZo| A [SHemge] 7bg 2 44 o st 240 o =)
olth. Aol thE molE SISAE AuF, 44, AHMe) 15 5 AM
BAY AR B ol A3 F5o) A% $4 AR B AYAR 5 YD
ARZ AHCH, BhE FANAS oA ARE AL AT Ao, we
T fAoNAe] AT FUFE Bl wls) vf He Foln] FPiRo]
Sl ool £AHEE A B F2NGES FAT S UL HES 7]
ME WEFYL AT A WA FA G el yFsgct



SSARRE & A 7H RIZZE W 5 shus SMI-ROPolt. 2F 4] 3 ol
dgste FFFYE SMI-ROP %7]1%] E=3#(SSARR Manual p. C-4)& =3}
A&zl o) (F 3.2-6)3 2o 7HA FHZ ZAAII .

(& 3.2-6) &F9E SMI-ROP =&

SMI ROP(%)

(cm) A(5001-5005)" B(5006-5008) C(5202)
0 7 8 9
1 17 18 20
2 39 41 47
3 62 65 75
4 79 81 87
5 87 89 93
10 100 100 100
99 100 100 100

3 E SAE(SSARR Manual p. C-6 =)=
A# oo o8] BI-BFP 2712 % (& 3.2-7)3 o] 3 272 =839tk

(% 32-7) 294 BI-BFP =&

BII BFP(%)
(cm/day) A(G001-5005)" B(5006-5008) C(5202)
0.0 44 43 40
1.0 16 15 14
15 14 13 11
2.0 12 12 10
2.5 11 11 10
3.0 10 10 10
5.0 10 10 10
100.0 10 10 10
1) se ZAEA s



3) X|Er2t HR+ 22/(S-SS)

S-S5 =% A SMie} Bl A$-9} SU5HA SSARR Manual p. C-78 -z}
APzl o3 4HA é}oiJ_ I AdE (£ 3.2-89)% 2ol 3 THRE A&
sttt

(E 3.2-8) &/9d S-S5 &8 =%

Input Rate Surface Comp.(cm/hr)
(cm/hr) A5001-5005)" B(5006-5008) C(5202)
0.0 0.00 0.00 0.00
0.5 0.25 0.19 0.15
1.0 0.75 0.68 0.57
1.5 1.25 1.18 1.07
2.0 1.75 1.68 1.57
2.5 2.25 2.18 2.07
3.0 2.75 2.68 257

1) :

n

Y S ¢

[

fol

4) ME=O| XFAIZHBIITS)
BITS®e] W9+ theF 30hr~60hro]M(SSARR Manual p. 22 #=x) £ FolA=

40hr= F3tAth.

4m

5) Z|ti FEZ(BIMX)2}t Zi X|5t+ |FESE(BFLIM)

SSARR Manual pp. 21~225 #x3s}e] BIMX:= 3cm/day® st ar, A4t
AN ARG A7 d= wi7iEQ] BELIMES AlGAZEEE o] A- 4=
2ol = AYgFS HolA HY dfEF EYA HAFZHA 2 0.13cm/hr

2o e B

6) XIst+ & EHXISts7t XHX[St= HIE(PBLZ) H 0|2 Z|CHz!
(DGWLIM)

PBLZ %< B2 50% AE== 3t DGWLIM &2 0.lcm/hrZ FH3sFAth
(SSARR Manual p. 23 %=).




WA fRdd @ =9z

s 5¢ 3
22 Dol AAE vlFe F A Aol AYE &e e (F 32-99k 2ok

(F 3.2-9) "=ox 9 FH5F wAA<s

TR | YA (F9E3F: 530ki) B (99 2] 6,250k
SE TR A & Ts (hr) AFA T3 Ts (hr)
e 4 2.5 4 3.5
5T 3 11.0 3 26.0
i 2 200.0 3 100.0
3] 7 A &= 2 2,000.0 2 2,000.0

Zr iy s 99U AY FEAY D =GN 52 sty St
AAZE AGA] SGAI2=® FZF (=2 FAE 200704 A A S w7 H 4
ZES vk sle] (3 3.2-10)3 o] AHASIE T
(F 3.2-10) 79 7MEASFAY 859 AF/FAZ Ts (&9): hr)

! A EF B54 A3} 3| A A 3}
39

(km2) FE| Ts | & Ts |F&| Ts |F&| Ts
5001 714.8 4 3 3 13 2 230 2 2,300
5002 565.0 4 3 3 11 2 200 2 2,000
5003 664.0 4 3 3 12 2 210 2 | 2,100
5004 405.2 3 2 2 10 1 170 1 1,700
5005 219.0 3 2 2 7 1 100 1 1,000
5006 470.4 3 2 2 8 1 180 1 1,800
5007 264.5 3 2 2 7 1 110 1 1,100
5008 150.5 3 2 2 6 1 80 1 800
5202 556.8 4 3 3 11 2 200 2 | 2,000

|
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o
|
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(&F 3.2-1D 3}

=34 #3 mAESs

s Aol w12 | EEARE | A —’F_Xl A F{AZE FrEF KTS
(km) (m) (hr) T8 (hr) (mi'/sec)

A 19.0 60 5.9 2 2.94 10 4.66
B 8.6 40 2.8 1 2.75 10 4.36
C 18.8 20 8.9 2 4.44 20 8.08
D 9.0 5 6.5 1 6.48 20 11.79
E 8.4 40 2.7 1 2.69 10 4.27
F 19.3 40 7.0 2 3.50 10 5.55
G 11.5 40 3.8 2 1.92 10 3.04
H 10.6 5 7.8 2 3.89 20 7.08
I 5.7 3 4.6 1 4.61 40 9.65
J 2.2 2 1.8 1 1.76 40 3.68
K 13.0 40 44 2 2.22 10 3.52
L 54 3 44 1 4.36 10 6.91
M 6.5 20 2.6 1 2.62 10 4.15
N 74 20 3.0 1 3.02 20 5.50
@) 9.0 5 6.4 1 6.43 20 11.71
p 2.4 3 1.7 1 1.74 60 3.96
Q 8.2 5 5.8 1 5.80 60 13.16
R 134 40 4.6 2 2.30 10 3.64
S 9.3 6.7 1 6.73 70 15.74
T 6.9 4 5.2 1 5.18 10 8.21
U 4.8 3.1 1 3.13 80 7.51
Vv 22.2 10 14.0 2 7.01 10 11.11
W 6.5 20 2.6 1 2.62 90 6.43
X 13.0 9.2 2 4.59 10 7.27
Y 6.7 4 5.0 1 4.98 10 7.90
Z 24.3 24.7 2 12.36 100 31.05
AA 14.7 40 5.1 2 2.56 10 4.06
AB 4.6 3 3.7 1 3.65 20 6.65
AC 13.6 20 6.1 2 3.06 120 7.96
AD 12.4 5 94 2 4.68 121 12.22
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A EF 4 2.5 4 3.5
BR5T 3 11.0 3 26.0
| &k 2 200.0 3 100.0
3] A=A s 2 2,000.0 2 2,000.0
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<O¥E 3.2-42> A3t A FAZHY F17F=(20083)

100.0

wo | ——Ts=50hr
——T5=100hr
e _ —5-Ts=150hr

70,0 |

40,0

0.0 f

10,0 |

12 3 4 5 B 7 al9I1D|11I12|13|14|15|15|1T|18|19|20|21I22|23I24|25|25I27I28|29|30
Time (Day)
<I9 3.2-43> A3t AFALY 97=(2009%)




Discharge {mi/s)

Discharge (m3/s)

s00.0

450.0

400,0

350,0

300.0

250,0

200,0

1500

1000

50,0

a0,0

0.0

60,0

50,0

40,0

10.0

——T==h00hr
——T=5=1000hr
- i —&—T5=1500hr

Time (Day)
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(& 3.2-17) frYF&3 #4894 vAdESTY 3154 972 4
N o 7% (ndfs) =

A A4 2008 2009 2008 2009
SMI1 4035 65.6

SMI SMI2 4153 715 0.31 0.79
SMI3 429.0 76.9
BII 414.8 72.9

BII BII2 415.3 715 0.01 0.20
BII3 415.8 70.1
5-5S1 428.1 68.0

$-SS 5-SS2 415.3 715 0.51 0.27
5-553 403.4 72.2
30 hr 418.4 71.0

BIITS 40 hr 415.3 715 0.03 0.02
50 hr 412.9 713
1 cm/day 405.7 70.0

BIIMX 3 cm/day 415.3 715 0.02 0.02
5 cm/day 417.0 71.5
0.08 cm/day 415.2 715

BFLIM | 0.13 cm/day 4153 715 0.00 0.00
0.18 cm/day 4153 715
25 % 418.6 73.1

PBLZ 50 % 4153 715 0.02 0.05
75 % 411.9 69.9
2 hr 412.0 75

(SurTche) 3 hr 415.3 715 0.02 0.00
4 hr 416.1 715
8 hr 406.1 4.7

(Subsiiface) 10 hr 415.3 715 0.10 0.21
12 hr 422.9 68.8
50 hr 421.6 745

(BaSZ;OW) 100 hr 415.3 715 0.02 0.06
150 hr 414.3 70.4
500 hr A17.6 719

(LoweTrSzone) 1,000 hr 415.3 715 0.01 0.01
1,500 hr 414.2 716




( 32-18) #9453 BAH AAdFe A5A AR B4

A . AT AT (nils) ks

A | 2008 2009 2008 2009
SMIT 22.1 6.7

SMI SMI2 22.6 71 0.26 0.50
SMI3 232 74
BIIL 22.0 6.6

BII BII2 22.1 71 0.26 0.64
BII3 232 75
5-5S1 19.9 6.4

5-SS 5-552 22.6 71 2.54 3.09
5-553 2.4 8.7
30 hr 22.8 7.0

BIITS 40 hr 22.6 71 0.02 0.03
50 hr 22.6 71
1 cm/day 24.6 7.2

BIIMX 3 cm/day 22.6 71 0.10 0.02
5 cm/day 22.3 7.1
0.08 cm/day 22.5 7.1

BFLIM 0.13 cm/day 22.6 71 0.00 0.00
0.18 cm/day 22.6 71
25 % 26.7 9.2

PBLZ 50 % 22.6 71 0.36 0.59
75 % 18.50 5.0
2 hr 232 71

(Surszce) 3 hr 22.6 71 0.06 0.00
4 nr 22.4 71
8 hr 22.2 71

(Subszjface) 10 hr 22.6 71 0.07 0.00
12 hr 22.9 71
50 hr 2.4 9.2

(BaSZ;OW) 100 hr 22.6 71 0.26 0.49
150 hr 211 5.8
500 hr 251 76

(LOW;SZOHG) 1,000 hr 22.6 71 0.17 0.11
1,500 hr 214 71
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Aol AAIR rNEFoer AU A
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F[F olﬂ o

AFA(e]7]) B oAM= DFA(EF7)e] AAE ARbgE Aol A
N8 =9 5 53l BI-BFP, PBLZ ¥ At 3|AA ST Ts 5= AR3HATh
FHFTHoz2 AAHE BI-BFPE (& 3.2-14)°) AAI3R AL PBLZ 5%= 3+,
A st2} 3| AA S Tse= Z+-2F 150hre}t 1,500hr2 27 513 o

ole} o] HIFZHo=E AAH wi/iHETod o7 AHRE <O 3.2-460~
<® 3.2-5100 AR o BT AR 7, o7 @ 7] Ht
ko] tiE 0AhS (E 3.2-29)] AA AT

A 3o e AVEA AFHF FF2 2008 13.7%, 2009 = 5.6%
ZAEAT ol7] H FEFe Ao X+ Bad FAkEd vl AREgE
zZbol7} A MASIATE o= A At Al Zom, 57| H fFEFe
Q&= 2008 5.6%, 200930 = 3.6%% A AT

mebA B oA EE o]FRPFL o|Fdx SHHE ARE B FH94E
] HAo] X&HH o8 o]Folxof & Aot

(& 32-19) HF EYsE ¥HE FEEOM-ROP) =&

SMI ROP(%) SMI ROP(%) SMI ROP(%)
(cm) A(5001-5005) (cm) B(5006-5008) (cm) C(5202)
0 15 0 17 0 19
1 25 1 18 1 30
2 45 2 51 2 57
3 70 3 71 3 85
4 90 4 91 4 97
5 99 5 99 5 99
10 100 10 100 10 100
999 100 999 100 999 100

(F 3.2-20) }F AFJE Asts FYEBI-BFP) =&

BII BFP (%)

(cm/day) A(5001-5005) B(5006-5008) C(5202)
0.0 46 45 44
1.0 19 18 17
15 16 15 14
2.0 15 14 13
2.5 14 13 12
3.0 13 12 11
5.0 10 10 10
100 10 10 10




(& 3.2-2D) AF AZFe Asts £86-SS) =%

Input Rate A %A % (cm/hr)
(cm/hr) A(5001-5005) B(5006-5008) C(5202)
0.0 0.00 0.00 0.00
0.5 0.27 0.29 0.25
1.0 0.79 0.78 0.67
15 1.29 1.28 117
2.0 1.79 1.68 1.57
2.5 2.27 2.18 2.07
3.0 2.79 2.68 2.57
(& 3.2-22) HF F2FE AFAWMT %
% (ni/s) Ts (hr)
0 10
10 8
15 7
20 6
40 5
100 4
400 3
1000 2
(E 3.2-23) BA% o3
dg A |o1F71 B mg |7 W 4
as | Ay | FF W) | ox | FF W) | ox | #F (/)| ox
#z | me| B | Bx| 5o | Wi |g=|me| B
HE  320(17.8| 801 |17.7| 94 | 83 | 605|345 | 754
2008 GAE | 424 | 464 | 85 | 248252 | 04 | 776|885 | 124
AFE 1939 66.8 | 190.4 |192.6| 34.4 | 158.2 |196.4|131.2| 49.7
g 7 93.0 55.6 45.8
HE 387327 183 |126| 88 | 38 | 905|802 129
2009 gskz | 586|901 | 350 | 18.8 | 235| 47 |137.8]222.8| 38.1
AbE | 331 (127.2] 161.8 |162.8| 33.9 | 1289 |672.3|313.1| 114.7
3 7 71.7 45.8 55.2

88 —




= 3(08)

500 r b | 1 [I rr F | l[' II O
01 =zow B0
400 o iz
—@=a 100
B0 A
= 160
Hoos00 E
o o
W 250 a0 O
oF o
200 A -
150 A
300
00
50 4 A 350
» e AL - : 400
2me-01-01 2008-03-01 2008-04-30 2008-06-29 2008-08-28 2008-10-27 2M08-12-26
“rasa
<19 3.2-46> SSARR 2 &< 2R3 A3 (2008, £F)
¥ A IE('08)
A 1 e L T3 | S —
700 A
= et b0
600 A . o A3
— 100
L ]
@ B0 A -
g g
o
fﬁfﬂ 40 o00  oF
oF o
300 -
200 20
100 360
0 N ——— )
20080101 20080301 2008-04-30 20080629 2008-03-28 2008-10-27 2008-12-26
“rary

<1¥ 3.2-47> SSARR =3¢ BAF A3H2008'd, FAX)




Ab Z('08)

N I S ) LR Sl e
= ne =]
.000 1 o Azt
i — 3=y 100
E 200 150
M 800 A 200 oF
oF Ro
250
400 A "
.
300
L
200
350
O
0 R S N NN O N M b 400
2008-01-01 2005-03-01 2005-04-30 2008-06-29 2008-05-25 2008-10-27 2008-12-26
“sasd
{1¥ 32-48> SSARR =¥ RAF AIH2008d, AE)
2 F(09)
LA00 T |r|- T I 4 ||| L T L LU [r [ | L I L] § 0
o0 ==zt | 4 50
e i3]
—=z | 1 100
L000 - A
i
g i
5 L 150 :E
5 300 A o
® J o
OH':U b 20 &
500 A
1 4 250
400 A .
200 A 4 350
n 4 e /())

2009-01-01  2009-03-02  2009-05-01  2009-06-30  2009-08-20  2009-10-28  2009-12-27

“rErd

<19 3.2-49> SSARR =¥ ¢ RAF AI2009d, EF)




S & Z('09)

-|"|r|-'|||r |-- | L] LU r T "1 I I r 0
e
== Zte= | 4 R0
2,500 [ e 5
’ —=azy | {100
— L ]
< 2,000 1 150
g g
o * e
o {200 OF
o",:” 1,500 o
250
1,000
300
500
350
0 0
2ma-01-01 20090302 20090501 2009-06-30 200940829 208-10-28 2091227
“ Y
<9 3.2-50> SSARR =¥ BAFF AI(2009d, F4H¥E)
Al IEZ('09)
30,000 T [re ,[| r ],
25.000
- 20,000
e 4
5 150 g
bt T
] i
% 15,000 2m 2
4 250
10,000
4 300
5,000
4 380
0 400
20090101 20090302 20090501 2009-06-30 20090329 2009-10-28 2009-12-27
“rary

<19 3.2-51> SSARR =¥ ¢ RAF AIH2009d, AXE)




7] flste] BAe T 2A-"E wiEs g ol &dl Bhd =
P 201333 20149 S Aoz AdAgste 370 Ao AA

F2e 23
ANA FEFe Box|e} #AFXE vl o528 ZAygoA ehd=o] H]3|
BEX 9} 2o X9] oz Hito] HlwA A Yelyes 20139 9 201419
AWNE <13 3.3-D~<9 3.3-60° EATFH o, AFBHFR/ZF, o7 H
FF 9 57 HBEFrFel g Fexet AeA AextE (3 3.3-Del
A Al 3 A Tk
(& 33-D) =8¢ ASF 25
A ol7] B+t 7] H
& (ndfs) | A | FF (nife) | AW | FF (ndfs) | 2O
d= A4 =2k 2=} 2=}
= | 29 %) = | 29 (n/5) = | 29 %)

SEH | 36.7 | 32.7 12.2 20.0 | 8.8 11.2 69.9 | 80.2 12.8

=2FR | 61.8 | 99.5 37.8 34.5 | 35.8 14 116.3 | 226.2 48.6
2013

AFE 67.4 | 91.1 26.1 39.7 | 415 1.7 122.41190.1 35.6

4 25.4 4.7 324

S&EH | 321 26.2 22.5 18.8 | 14.5 4.3 58.5 | 49.4 18.5

AR 541 | 86.7 37.6 29.0 | 42.7 13.7 1104.0|174.2 40.3
2014

AL 61.4 | 79.9 23.1 35.2 | 40.5 5.4 113.8 | 158.3 28.1

3 27.7 7.8 29.0
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2,500 Ll A |r|-'||| I - || L T T [r |' Ty "1 I Ip T 0
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2,000 A o A3
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OH':U 200 %
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e 4 300
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4 350
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R i 4 400
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<19 3.3-1> SSARR =39 AHF A3(2013d, &8)
= ME(3)
3,500 bl B |r|--||| r |l- ||| L] 1 'r'! [r [ -[1 W | (1L LM B L 0
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—®xz | 1 100
2,500 -
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E 200 - * o @
o o
b O 1 200 EC
oF &
1,500 A
. 4 250
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I'
500 1 360
0 b 400
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T EH("14)
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o 500 \ 200 &
A00 1 250
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A7} FHEALE) FHAARE QIARH ALHYOH, T5d7
2 FEAEE 2AR A% F 792 2AEUL, FAde FE
A BFol o8 202 JEeith(G s A7) RAZ)E DA, 2009)
Aree Fo54 HAHGg o H H A= 2009.07.14. ~
07.18, 2012.08.28. ~ 09.01¢] Z-F A& o] &sl] HAG-FS 2GS

e
¥ o

)
o
k
rr
off
[

(F 4.2-)D) I7AHY F2E55 24 ARHEFAZE 25 7]D)
730 #5540 F7H-Hmm) # 19} (mm)
= 0T
BT o1 H] 3L
TE R | Bl [ MA | 89 |51 |BE)| 015 | HY| 99 | UF | Ax
‘89.7.24
124 | 460 | 291 | 399 | 375 | 404 | 248 | 680 | 488 | 567 [1080| -
‘97.7.15
MU A | 99 100 | 55 | 88 | 101 | 89 | 412 272|233 | 606 | 418 | . Feluss
) 0}-=-:5.5m
97.8.03
1595 ) 4| 219 | 137 | 189 | 138 | 85 | 132 | 6.42 | 406 | 222 | 766 | 501 | gepg o
'98.8.18 @5%:3.0m
18 |19t 33 | 364 | 159 | 6.41 | 465
018 1 4er] 83 | m2 |10 | 105 | 58 | 30 | 533 o
‘98.9.29 =
5929 ey 5| 265 | 358 | 274 | 209 | 219 | 237 | 603 | 375 | 346 | 875 | 650
. AR
02850 oy 5| 173 | 206 | 78 | 53 | 69 | 61 | 584|321 223|690 |55 | ° e
. o} 2:6.5m
0818 1o g | 323 | 156 | 13 | 111|410 | 207 | - | 409 | 627 1020|701 | HSIM
#33:4.0m
‘09.7.14 U2:8.0m
T A | 224 | 116 | 187 | 141 | 151 | 192 | 542 | 340 | 451 | 830 | 593 |
12.8.28 -
5281 o | 210 | 207 | 163 | 191 | 194 | 279 | 282 | 451 | 422 | 567 | 552




(Thiessen)™-3}+ E]

St

40

30

20

0 510
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<9 4.3-1> @539 Thiessen



A 54 | dH kD gAdAs | A #5242 A0k B4l A
5ol 108.945 2.698 Elg 266.999 6.612
22 10.656 0.264 o 198.068 4.905
A 21.128 0.523 v 84.823 2.101

A 215.051 9.326 =T 116.767 2.892
HIH 140.164 3.471 kil 92.255 2.285
24k 44.463 1.101 &7} 58.139 1.440
A A 162.708 4.030 s 148.017 3.666
A 244.776 6.062 Sl 29.566 0.732
BN 127.097 3.148 3l 71.767 1.926
FF(=) 51.501 1.275 =z 378.875 9.383
FTd 92.131 2.282 53X 38.201 0.946
st 76.997 1.907 Zh3 77.19 1.912
ol 90.484 2.241 & 252.641 6.257
ot 196.843 4.875 1= 35.942 0.890
s 221.121 0.476 sk 378.596 9.376

4.4, WA 271 AA

4.4.1, 759 FFAZL A

A ActEo] ALE T Y= EGAZE AR o] giRES AAL £977],
S EA A E(flow resistance), &3 THAH YHEAHEOZE o]Fojx glon,
olHe EHEL F99 AREF TEHE, A Ax=H, = AlxHo] 23
. ggtA TFEEEAE 4S8 e dEdE e AhjEd
EEYHo wet EEG

9ol TGS AAs] Yl e 9o EA wet st=aEo] Auj
ARl A%, AEH EFo] Al A, 3=t AEH sFo] B3H He¢=
TES  don, =GAZE A o] dE e met 4HgA S stREE ol
2 Al 3¢, AEH &Fo] AujZd A, st=9} AxH EFo] E3HFQ
A2 FE 8T 4 Ay



(F 4.4-D FHAAZIEAN AAE T4 dHFE wE &F

Overland Flow Channel Flow
Method Equation(Tc) resis- . resis- .
tance slope |length| input tance slope |length | input
I%g)i%l T =3.976L077 5 095 0 0
Kerby _ 0467 / 0.2335
(1959) T, =36.264(L » n)"*%7/5 O | O] O
Kraven T, =0.444L, « S 051 O | O
Rziha T.=0.833L « § 06 O | O
California
Culvert T =60(11.9L%/ H)*3% O | O
Practice(1942)
SCS(IBE%)EQ' 7, =100Z)%(1000/ CN—-9)"7/19005, 1 © | © | O
(F 44-2) AFsA FFel dg =2/ 34
ik 2.2 : =
— 3 976[/0‘7757 0.385 _

. c AEH 520] Auj& e FAX
ity L = §35l sastaidola o A 3|
(1940 S = 49 7 AHH/L, m/m) SdmA (.453kie) st

H= 2733 25 A9049 17
¥Esy Jud
N = 0.02
YAe] wEAEr
T.=36.264(L + n)’407/ 50235 S gil;N— 1,]-8(]19?] -
Kerby L = f29 HLHTH shFUd-E7HA9 N=020
(1959) 21237 2 (km) 242 7AE Eu
S = f=29 He74AHm/m) N = 0.20
N = 9 25 UrhiE 44 Yelog 93l 5EA
N = 0.60
ZA9} AHglo] $AX W
N =0.80
Johnsg)ne T. = (282/r*)(L/8)"?
an L = &5 F=40|(m) . i90] ©dmiA
Cross 4 S = 2% F2A2ANHIL, fim) AL ok mize] e
(1949) r = gl ge AR UAF
T,=0.444L, « 5 " - )
= ¢ SR EH 5E0] A Z31 5,
Kraven &2 L = §=220]|(km) ]} CAAT} 1]/2010 Ho 3ol i;g'r
S = frE4AKH/L, m/m)
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(E 4.4-2) AdstAd F90 3 =23 F4(ASH)

A
e FA(IC, min) AR M
7,=0.833L « 5 *° .
- ¢ AFEH 350] AujAQl A,
Rziha &4 L = f220]|(km) »]5]_5 AA 1/2]00 ]O]H ALO oo(;gr
S = ele] HF7AKHIL, m/m) ° e
California Culvert T.=60(11.9L%/H)"*%
Practice 3] L = 3% §220|m) A A
(1942) H = A% 2333 279 ZIfH)
T, = 100L{"%(1000/ CN—9)*7/19008, % ~ F& ¥73A fo A4,
SCS lag 2 L = A% 52742(f) 0.8kt ©J3}e] EAIFYEE A8 7ts,
(1975) CN = SCS 2344 EA] BEFA YoM
S = GAPFARN%) Tc = 167X FAA AL
2 BaAoAE (F 44-30 UERG vie; o] J4t F9E MY TdY
o7 Fdsto] Ao, dUee 555 F9 EEAREE 5008 T
SEANE A 85t A sk
TEEAL st AuiHR] EFoIAY, stEet ARH 5] EIE 49
O 7 FAPHH, ojEE 55 FE&E F Uve BN JEFHTL =
ZujA el E4& VYeER)E= Kirpich, Kraven(11), Rziha2] Sold, o] oA G4-7}
o] BEEHS Hlwd #F wdsty Y= Kraven(ll) F2lo] =2 7HS

(F 44-3) 279 =243 4H4

s a1 S A )
Rizha Kirpich Kraven(1) | 44 Kraven
5001 51.32 28.72 14.99 9.74
5002 39.90 24.27 11.91 8.58
5003 26.69 19.36 8.23 7.25
o A7} 5004 78.54 42.39 15.45 9.43
A=l 5005 20.68 10.72 6.07 4.10
5006 88.67 39.13 23.67 9.00
5007 28.53 30.33 7.82 3.61
5008 14.37 7.97 4.15 2.62
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<19 4.4-1>

[e)

=241 A4CN, Curve Number)

254

P=0.85
CN

9 AL hEAnE
25,400

(P—0.29)

FRAeH, o

ey

@ U

=
Z=(runoff curve number) CN 2] A
Us

A <)
o
A

[e)
=

A

F7] 93 GIS7 e =

°

23] el A
2 EFY3) E40)4d

Feje) Ao A A e 3, QO
23] shelolq el ON
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o
U
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2) EX| O|SHE

SCS&= 99 EXo]&4H o wetA BT EF/E ATt 3
HA EAA G sAAGoE s o, AR Afolle HAH
3t EELwA o] MES8(% imperviousness)oll wah
AANSATE FHA G Afoles g EXo]SFHZ A&t

A5e) ghe AABL T,

o

EHAA

AN

=
e
N
2
™
=
12
=
2
£
v}
N
A
fuj
lo
ft
A
o
oE, o
o
fuj
L
of
(i
ol
k]
30
y o
to g

Flok @k,

CON = &0 (4.3)

A mea FE}H BT BF
ola T o H
18 A B C D
ERE: 3}
X]}\]_ U]-7:] g_ﬁ %:]- ) ‘\Jg_‘éﬂh 3’61-%!
5 = 4 g L as e | S 2R 7k
ARk 5 |4, A, WAL 44 A T 8] = 3, An 9% Ba
(1995) =, 7hd » AT, T | s om oym | 1A S, WY,
A K] RY -0y W 1y H Ty 7]__7__ =N il/]_
T ;gjv_ 1,]_5% =, T 0, o,
o e
5319
2 . oj= M =
71222007 b5, s
olAL QAL HAL
a4, | A B
AHS 5 o BE T or g oe | e |B9 39 A,
(1995) | &4 g3, =, | o7 I S = A
T e A HE A, a3
o ° LLE AR S
W7, A%, 54
. AL 2 A}ZE | olAk 0 AL HAL i
%:Cﬂﬂ]‘—q Gﬂl__v g?v OI, ]'1__, < i, ro_:1__, - ;‘(ﬂ_]ﬁ]', Zo]'o—], Z—]l'ﬂ-,
7]%%(2007) "5‘/1\1‘7 “IPdv h;]"_ll—, Eﬂ'i, Eﬁ]v —‘—7:", 75‘]0’ Hﬂ‘ o]t /\—]E J Ry A
FE, ¢, | A, " v s m
HAA q.]:l
B ) al
s o | S0 B2 S [oRE ok B oo o
<] 2=0} HA} oEH HAL U]-/\P F«Hi} T6, , 7870, _
(1995) Tu‘, gar, 20, | e, R s EH/\]_
ol A4, et | WY, 94, HE ¢
H -
wolglsl | &ak Abzh 94k opik, 24k 314k ou), a4k ol
i@ = [CRR RN = Ao ) vy %}1‘_]_' U}ﬂ' Eﬁﬁl— xol'/‘é] EH/\\_]_' ‘_:1}1\_ “‘:r"%‘tH
7% | S A9 Cam ’ e T
- =
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B o
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(F 44-6) 33AY9 € HHAYY FE&IFAASFAMC-11)

2T ok
£70] 841 EERRRE R L
YA (bare soil) - 77 | 86 | 91 | 94
#7 A (fallow) A48 FoE ZA) Wleuz [ 76 | 85 | 90 | 93
(crop residue cover: CR) =S | 74 | 83 | 88 | 90
A7 2 vl | 72 | 81 | 88 | 91
(straight row: SR) WjES | 67 | 78 | 85 | 89
T & ey |70 | 79 | 84 | 88
o)% AZA (=) (contoured: C) wlES | 65 | 75 | 82 | 86
(row crops) S3A, Hgx A% WU |66 | 74 | 80 | 82
(contoured & terraced: C&T) | vj$==S | 62 | 71 | 78 | 81
Wl | 65 | 73 | 79 | 81
C&T+CR WEES | 61 | 70 | 77 | 8
7 A7 2 v | 65 | 76 | 84 | 88
(straight row: SR) W3 | 63 | 75 | 83 | 87
Wl | 64 | 75 | 83 | 86
SR+ (R WEES | 60 | 72 | 80 | 84
A2 Wi | 63 | 74 | 82 | 85
29 Az (d) (contoured: C) Hj4Ze | 61 | 73 | 81 | 84
(small grains) U | 62 | 73 | 81 | 84
€+ R Wj=Z2 | 60 | 72 | 80 | 83
S1A, Hgx AF Wi 61 | 72 | 79 | 82
(contoured & terraced: C&T) | vj$==<& | 59 | 70 | 78 | 81
Wl | 60 | 71 | 78 | 81
C&T+CR MsES | 58 | 69 | 77 | 80
ANAA M | 66 | 77 | 85 | 89
ZanAE (straight row: SR) Hjg=z2o | 58 | 72 | 81 | 85
(close-seeded legumes) U2 vl B | 64 | 75 | 83 | 85
Es aHZEA (contoured: C) &=L | 55 | 69 | 78 | 83
(rotation meadow) =3, g AR Hlsu 2 | 64 | 73 | 80 | 83
(contoured & terraced: C&T) | vj$==< | 51 | 67 | 76 | 80
o Mg | 68 | 79 | 86 | 89
_‘Eg ](Efa(igge;) RS | 49 | 69 | 79 | 84
W= 39 | 61 | 74 | 80
%A (meadow) 30 | 58 | 71 | 78
Hj "’F‘/}% 45 | 66 | 77 | 83
2+ (woods) Hjl<=®E | 36 | 60 | 73 | 79
W= 30 | 55 | 70 | 77
= & (forests) - FA4E4Y - 5 | 75 | 86 | 91
% 7Hfarmsteads) A&, 54, A=, 44 - 59 | 74 | 82 | 86
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NG EYGHETIAME F99 AYESFIFZ21S
wal AMC-1, AMC-1I, AMC-112] Al 71X & EE3+9th NRCSHHH ] A3

EYFrrd BRES 08 (F 44-9% 2Tk

(F 44-8) A3 ESs=xA] BF

AMC Hl 1
37 !
folol Bge Az Azl 3lolA
L] Pl PO gzl gue we 4
I |13 <P <28|3 <P <53|fFFE] 252 4=
feo mopo] +Eom A9 EaHol
e P> P29 I oein gz8ol ousl e 4

=3 A& FeaSa T E BF4 6700 tal 19 100mm ]3]
AP o R 59 AR FE At AMC-1 =3 2ANIES
AT A, U2 AdeASacdA AMC-1 =19 AN =Y} vlag
A YERG T

WebA FE ol 9 WAA HAFol o7 AMC-1 =do] AAD
Mol Fomg 23 F54% A4S 9% AYEFPFEACL AMC- |

235 H&skih

(£ 4.4-9) 59 AP7A-Fo w2 AMC =40 A2

) T T 9AMY _AMC— =] I_XMC— I =7 /_XMC—IH =l
N IAE NS | EARE N | AR

3 T 27 16 3 8

5 ¥ 43 24 2 17

5 o] 26 16 2 8

A A 32 22 4 6

3 3 29 19 3 7

5 F 34 20 4 10
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<18 4.4-4> F4+389 CN(Curve Number)
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