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Abstract

Changes of meteorology, hydrological mechanism and discharge phenomena by the regional development
have caused many technical, social and economical problems. Therefore, the regional development neglecting
such changing parameters can provide considerable damage potentials, and as a result, the environmental con-
servation function of farm land could be diminished.

The environmental conservation and flood control function of paddy area have been investigated to find out
the changes of discharge by the regional development. It is important to conserve paddy areas in the region of
flooding upstream to protect urban communities in downstream from flood damage.

In this paper, it is suggested that the planning to reduce flood damages in the downstream areas could be
attempted through the enhancement project of flood control function in the farm land.
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{Fig. 1) Environmental conservation function of
paddy field

9. =X 2+FAIS

22vetel 7143, APH 218 1Y, A7)
ol g 7)o FE5 42 s sl Tt EA
st 2w oA 2 W o] I Hfe v
< g, g3 sl HA 2 o8 A4
¥ FRFoy} =02 o] &HAY, B eyt
o EAQ dEAE st FAANHZ 2R
g, o] WEd FaAle Fsr} Ak 1970
Yl o]F 2E527HA) o|F A Yol FHAHLR A
ARdol aA gton, Ageds tio] FAF
99 FAF £A ] nat 78 dEEE TF
Z7ksta At

Hopro] =xdje] AY 71FEE de M7t
Y d5sS QA 1~293 A=



X hwol e MAIEST2 M3}

29

20%W9) 9] Z5H a7t 2Ase, ol EAd
v 2 Fajde] A AL Aold, FAAN A
A 43 98 FH3 £ & £ dde A
& $93he Aolth

=9 7)%0] e 28 AR, As g
023 Mdeedt 4R 7158 004 Ted 29
A&5g Aot} B o]2o 2 YA, =X9¢
G5 A fiste AT ARlFdE A2
AutA Qlae HatA "t a2y, AR Hol
o WjFAN0E TFAF] FRZOE U5
A g, AR Fokel A7 7HeEF 571
g on|ate Zo| ¥, Hopro] T+ARIT @
Aol 71943tA ok 2 F dch

gl sGAGY A 1%L A a
Zo|| Ha) XelMo] gl oA Yul7} ul¢- 2
. 23E2 TH2E 3¢, 9339 43
3 0) S7HE FHBA ) M3l #83)7] A3t
o Fd7 g&o] AW IE, FARAYF B3
FATAE B s & 5 U FH HrhE
gHglo] g3t

NG A S F9E 3% Y FR w2t 50
d-200d 8792 AYZsFEFS dYsn
ek, o] o} A e AA As|A el fFEES
720X A3 =Y 59 =Y e E 7
3t A7 49N FEFS A, ol A
F5Fo g a1 Utk ol AFAYA ] EXO]
24318 wiglo 2 ANE e A, F, A9 A
F71%, =099 AFY Fr7)eS WAZ & F
Zg ongtt, 2y AFAgdM e AER F
2 o] A3to] WalHBE AYZFFE WA &
I

£3 e sl A7) dE EAE v
3 go] At =, A9 Y439 {§4, #e
o) B, AR A Mg e o) Mt 52 8T
ZH3 2 FAAEFAGY FAY A o] &
e} ga i e sAY ByFH {2
o] Walalny, X FAH o FrHEZl It
gtk Y s A2 AFF o] BediA o
i, o]RE FAEA v 4 B, FIH A5
Hlg =3 22 FAH FAE fEdch

159

3. SEX|e EARHe REAME DE

I} SBRIY SENE

W5 o) AE = fe AT 2 A
7o)z TR nY, A7 foi
% &, o] £FY Feol, o714 wAT 35
ge ATHE FU5el ATRAN TG T
33} g oY, 29BE $4FS e 2 e
AR £37REE AY, AL fAU
shed 249 71F0] W A,

AP =499 F2HPL (Fig. D9 2
o = folol 254 wsEne §554%
weAZo) oie WA, Aedel ExolgaH
o 99 BAE AAA Bk,

{Fig. 2) Flow chart explaining the conception of
runoff from paddy field area

L AR 95 4

196040 $uHE DEARE AVZH FA
£AFE, 7129 Aol 24, & 259 A
folol 3YA, 797 5o 353 WnR 2
3, oA BE - 45715 B olF AE



=i M2 A M 25

30
BEL UEou, ofABE FO7 HHPoeA
FrEdgd #4% 8

"*o] 7}5P°‘1
‘21‘3} 53], ZAIE
o A 3= 7
71] HpLo] Al

TAFE 9 94??:“3@ X
#Eteq 2 %“:ﬁs}%ﬂ
FrEoly 5989 He
A7 hF-3HAl = A

EAIgle) A& A7, FrEEY Hsle 29 %
BHE Uz 3 ZAMATAA, ARG 3
AHEol F 2439 10%d vl5toq ©A|38 A
Aol M= 62%, ¥ AFE AAXYT 72%
o tial £A18 A= 35%, AFAFE
A9 o] 18%01 Hl3te] A8} A HN A& 2%
o Bxsitt £Alge] o3 HAFEFS St}
3 HARA 9} 7)A Lol AAHY, 27IEH]
AAE s, ol 220 F1 AAAHS gHo
AA =7) qiEoly, EAWAINE FFAY E2
- A Bz FE ] AY Fo] Azl

m\m :10
5

gele £49e B
AgsE paozA 1 2
& o] Black boxz&olr}, Fel4]2 1889 vi=
.4 chhlmgoﬂ olate] A o) LfrFe

an

aTr s HH
223 £A9 95 AAGS AP =

%Li ge) ALSE T Qo ded oz e e A
sogue Aps, Ad U FEFRF

Ao §r ¥ 7hEsit

Hel 4ol 2AT AR the 3 Bk

@ £2A1Z S Zehes ZFEAS7AES 25
e YAt

@ $UY BIASTIIE BIYEE
of 2x #Y3sich.

@ TYE A AE7IEN

(o]
Af9

2733

160

o.
@ 59 FEAL7IRES Ask C7 AR
2 AR F9AES A8 g5l
® A5f e MEE 9w NS ik,
® T4 AR thalel Cx YR
FEUETNL ZSUETH| s,
2212 o A4 BEe) e

B3o] olo} s, AF
Yo thgst 2o,

Q=0.278C«CiA (3-1)
714, Q=AFH%(n' /s)

Cr=HE 2 A A

C=H#ZA+

| =22 5 ASHE Ad7I¢
Td 774 (um /hr)

o

=

A=HF4H A (k)

L}, BajAlo] M8

3g4g o) gdld HFERFS Fie AL
o 2o

FY9AAE AF3ln F9H A, EX o] &4,

FHEY, fFE2AF 5 Bkt

@ 7t 2590 3 FEA-E 253, 98
9 7t5 HEREASE 7

@ F2AE 7 270 o)l ARl @
ve 5}11-1]1“‘]’\1«] EQAE 1 FAA AY
%S A

@ A&7 TS AAstn, T B3 E iE
AR -AEAZ-UE(IDF) ZHOZREH {2
Azt 2 B9AEAI ] gE A HREE @
et} B3 22 A7)0 B3] Tk 9|
3 A&7\ 7o) wet M B A S (cf) & A &3
of g},

® AFH% QpE At

® st72 7ol wet BHo] Frtshe 2 A
A g2 Azo] AL, F fFIUH] F
7hatol wel fEA S, 223 A AE 2
A7) W &o|t},



Rlopiutol mhe MAES2 $st

2. SCS A2 =Y

of e uF SCSIH RAZ 4 A%
folo] ErEAd EguRAY $9 FEHH
54 ARE ool BeRo R FARLY
& WA K9 §2TL AV 5 A= )
g AoeA, 492 RH YW 4330 $3L
FRshe BAs ARRFS TR K29 A
BRI ZHEFEINL FR0E W2 78
& 49

FEHQ) S Z9F(P)y NEH] 9¥=2
& YAAFH JFL wed, YAAFEHE)
& 3% 5% Aol2 FAET

t
c
Q2
s
a
g
[=%
Infiltration
N curve
Time

{Fig. 3) Relatioi between rainfall, runoff and
surface retention

SCS+= (Fig. 33 22 Z$-#F&dAE 7M4

3o,
g: P-Ia (3-2)
714 S ) A2 AFF

AR INARE 27] &43([a) & 13HA

F=(P-12)-Q (3-3)

21(3-3)& 21(3-2)9) ¢istH

(P-la)-Q _ @ )
S ~Pla (3-4)

21(3-4)& Qoll sl el ata 4(3-5)7}F .

161

31

(P-Ia)*

VP I+s (3°5)

2(3-5) & olaisl7] {A EdsHd (Fig. H
2ol vehd & ok

Excess rainfall l
10, h'—TaLag ":LSMass curve _
09 / o\f tria?/gle “Mass curve
gg I \ of hydrograph
06 (L[ A
05/ 1_f L\
0.4 —1— A\ 3 Point of inflection
03f—
02|/
x| A4 N
0 1 2 3 4 5

I‘—"‘tp ——
~ Ud 1

(Fig. 4 Mass curve representation of SCS
rainfall-runoff relationship

SCSAME 2718 % 3 HNAAAF L 4
(3-6) 7} & Ao A& R

[a=0.2S (3-6)
(3602 A(3-5) st

_ (P-0.25)° .
Q="priss (37

At BAAFZH(S) L Frele) Bgolvt BEA 0
&, AYESFr2d § F99 fEeds Y&
W fE34AF(CN) 27 2459 2 84
= 4(3-8) 3 2t

_ 25,400 _ -

(Fig. X D9zl wae 44 f2el 5
FHQ 3 gor ez i Qe

Q=1q ¢+t (3-9)

A71M ¢, 0 HERE SR, 8 AT



SHEMNT M2 M 25

32

Q: HIRESF(IEHED)

2(3-9) & g0l tajA Felsha

g = 2] (3-10)
po
t
2(3-10) o] Z3HE FFE e,
q,,=—9~0-2°§ 4 (3-11)

AEIDAA A5E §92 AYHA S
weh 9 & Yok,

H(3-10)04 BFEHF g B9 ol
&Nt B4z BT 5
3o A%ALE §YA A7 D (Fig.
Dz BH A(3-10% 4(3-15)¢ FET F 9
o,

t,+ D=1.7¢,

—212+ 0.6t.=t, (3-15)

21(3-12) 2 A (3-13) ] 3 71 A F t, =
21(3-16), 21(3-17) 7 2o},
o Atobx|t) @] 49 tv=2.15t, (3-16)

[ TE AU t:=4.30ts (3-17)

o}

SCS HAYHAEE o143t FEFE £
= HPL ARAOT AHRY,
SYAZHL) S 2 HE] &
g 2%ad.
D=0.133tc

mf
ol
o
>,
IB
>,
e
=)

162

@ BFRAAHL), BFHE(0), 714 (b)
g AN 37 UNEE FES

3.
D
tﬂ— 2 + 0.6t5
g, = 0.208 AQ
P tp

(A: ki, @: lmm, g,: m'/ sec)

t,=t,+t,=t,+1.67t,=2.67¢,

@ - $AEA (D v} @ xS £7(q,
@re-q,) & AR

@ D7 velE 793e AR
Qe Q) 22 3T}

_ 25,400
Q= (P-0.25)*
P+08S

® @, @FFAA A s dHE TAHY
YT AL 7 (F A5 D) Y4398
Fkal thA] DAL T2 AAAIA A F3HE o]
g Hsle g3 B S wEsle fEFEIA
S A4z}, o2 208 ¥ ug3
=3

DNZE g9l frE34E R, P RS
E BN W

R=@ -a

R=0 -q+@Q - q

R=Q ¢+ Q- q+Q - q

R=Q ¢+ Q- a+Q: ¢+ Q-

R=Q, - ¢+ Q- qut -+ + Q.- 4

Ie”l:Q1 . ()-]--Q2 04+ -t Q" s gt Qm - q



X|Holto)l e MAIZ2 Bis

3. SWMM(Storm Water Manage-
ment Mode!)

EANFGAX Y Z-FF A U] ¢
3o} v S4B AT(EPA) 9] Fdold) /st
o AZAFE, Werads 7 345, 7
29 AE 2 A, 18 J5FEHE Ei‘}é}
T EE EA4EE 2dd 30 #5toq B
343 Aot} o] R L Wilx] Fg 74]’&%%2
2 o]2olx gledl §2 82 (Runoff Block), 3
B2 (Transport Block), #7432 52 (Extran
Block), AHF % A2 E£5(Storage and Treat-
ment Block), 3425 (Receiving Water Block),
A3 B2 (Executive Block) 22 745 3t

SWMM$ ol &3t 2g3dt §HA L {9
ol WA A Exo|g, NFw o5 EAE
my}u Afdoz o A}, T2y &9

L E FEIN 4R3I o8 FAHC
, AFrd wtohet AlAF 8] 7 Ao
st A A%g EYAIZE 5 U

SWMM¢ Q8z82E 5.9 @3 s

e

e, 289 £ Manningd ZEAF, I
& Tol 3ed, 6}*47i ARRE AFHY
Z10] Manning®] ZEAZ%, 4A} do]= i A
ol Sk

SWMMe| 8 0|23 1 ALaRE aoks
o o3 g

O EHZ APl did 498 279
=3

D =D+ RAt

o 7] A, D 72 :;i_oq 70}_?_7:101

o e

=Al P% At°ﬂ*194 A AR
@A=S I= Hortond X484 [=f.
+ (fo—fo el ols] Alatem AtA]7HE2te]

L
NEZ 717

A5 %‘“’ DolM Wogxn JEE T
Zt AFFo X 74 DE =t

D= a LAt

A71A, fo=3F JF&(mm/| hr)

k=788 Jehle A

B=iu”'lz"aoka “1';'! 7]' g!:o]
@4F99 Z$-do] D7t AFZel DR}
Manrmingg2 s o] &3}

Vz_:t_(a_a)zm NE:

A71M, V=%
n=Manning ¢ ZEAF

@ #9F, A%, FEFoLLE 7Y
she 9ol 29olE AR Astel
&334 e et

Dya=D,—
o714, A=g5frelel By
golle BE A4 et 4719 D~

@9 AL wHE-ght

® HrBAZ FYHE FUFQ
oo 2 nE ) f22(Q.) F AR S5
A9l F7(Q,) & ko2 A AMtdr

Qi =TQut Y Qu
@ §9%e A5 Gl wet 5w
9 ol tajAt.
@
A At
Aq71M, Y, YV, =38t5EA 2ol

Y=Y+

A=Y 3% Y Atolel Ha 31 H
w7
stedA e $2%2 Manning 34 & ol &
3k i,
© S5eANNS 20| AR Astel @
SuRAE E
YH-AI:YI in~ dgi At
+(Qu— Q) A



34 ST M 2R H 28

© wE Su7 Ba) ©~09 A4S B
).é.tﬂ.];}.

© 7 ARANe §25EIHS
FEFS T

@ F98A9 FEFEIH Loid A7HA
O~D7HA 9] A3pg HEI,

SWMMS] 28L& BE 744 74
o, 1 W& seafe Ade 9

A7) $late]

02 FAY
2 Fy],

9 953} (Suspended solids, Settleable solids,

BOD, A4, Grease %), FEFE&IHMEE 74

5o} ik
V. AL AA S5
1. dwy 8

494 FAAANA AbhEel 318 o <
wHoz ¥ A8Hn At F4% WL
2 Muiesd e T 349

2 sol PR $49)

A7 £l 89 e A5 ST
ao] A8 SR ol E8ine
rEA2 Asle Aget. ATe #5345
Bed02 A9 fofsiel FALE BT
2 $9h (Table e 6

% y‘cc]T—L IA

ol Hr F
_]>~l r)JA _11}].

o
Jlm 10

{Table 1) Watershed characteristics

Basin Area| Design [ Retum [Channel

Neme | Location | | poingal | Period | Lerigth

Soil Type

Chungiu

Y Basin Yuongun 930 | 281%0mm | 100y | 48km |Silty loam

9. MAIZETE AHEY bl

Y 49 #¥ 74

= A
= o = -

e
)
rir
ol
¥

Gumbel'§ 2.2 AHH3 1926'd~199413 (68713)
o] 1001 W% 1Y A FE74-9F2 281.90mo]
t}, SCSe) AAVEZ H&EY FFRETES
Ao (Fig. 559 #ow AAL gigA+17t =A

Az Qs EAo|go] A} B9E A%
@ Aol 2geld wE wish o] ATHEY
o Z7p7}h elstg e HANHTp) o Aok
JUsh) Fedd, 2R 249l 3718wl
AR AR S A g3t AATSEE Rl
%*3*]71‘5, AT G2 W3 130.94mol A
195.63m= °F 49% Z 713ttt
2000 o
1800 - 4
160.0 <
~ 1400 - !
£ 1200
N 100.0 —; —+— before
2 800! ¥ after
2 600!
400
200 - \““‘*m—-\.\ﬂ\
B e~
00 e T T T
0246 810121416182022242628
Time(hr)
(Fig. 5) Design flood hydrograph estimatied by
SCS method
E3 QoA AT SWMME o438k Fe
o AEErRH FLREFEINE ROY A
= (Fig. 6)ollA B vish o], A5 FTF2
SCSHr Bt} Y E k) 207.3mE AR E R
=3
220.0 —
200.0 3
180.0
1600
© 140.0
3 12003
g 100.0
S 80.0
E  60.0o
40.0-
200
0.0 T T T T Ty T I T T I T oI I TTa i1

T
810 12 14 16 18 20 22 24 26 28 30
Time(hr)

IRRR
0246

(Fig. 6) Design flood hydrograph estimatied by
SWMM



X|HoHedo e MAIZSat Hat

35

Ao ASHYS EAABAG AT
F3¢) AR o} o) (Table 25k o) el
N, f9%aw, SCSe AAUARYH §23F
q % EAFEA AAN 2ol ogsE
SWMME<| 3l

ARl me ATHEFES 4FY 249

Z v)ws) 29 (Table 2>t 2t

{Table 2) Design flood discharge after regional

development
) Basin Estimation Design Flood Discharge
Basin areg Length Method (/)
Rationa Method 8%
Avea Routing —_—
93 48k Method
SCS 19563
SWMM 2730

1Za gl nd

Cse *&Z}DMEE g GJ TriE
4 z7}7}

%.63m=Z oF 49% 7t ch
%‘}04 Ao HFEZFF JJr 35
293 A3 AFZrFS
2 79 A73m 2 A=
*éﬁl%‘#%*% (Table 209 o] &F4>

iﬁ’.

SWMM> 4993 A Hu>SCSH £o02 711454
At FeTtREY AAE AT HES 5
AR AAAQ Wy AFH e FAOh 6}%

1

=

AGo] dEAY AdeAR 249 B¢ FF
ALY a7t Ao Z o 3E7] Wi, A
NEA] AGErEF wgtg o &sto &7
u X &S 1o drh

FAAY FHEANT B AL AR

J&N

Ay Jese ANl BHoe v 23
A0 2 ARASS FA) BRI
w9 day £AGAY 5 228 9
A FYRE dorpc

o] SolotA XI FARY FHeR gt
o A 123 o] mE 3 Hoj v, T4

SUAS) AN AT BAHT, 5EA A
£ 329 Ao WE2x g1 oAy 6t
zeg A4aa7} 2AsD Uk o o) 4
2 FA fel9) 253 A9 WANGE
FAo) HFEAAGY FoEANE 71od37]
ggd, fo FaLd AYEE AN
el s e wAT FREAA G B
@ FrAlole 98 nyol Fady 1dee

ZA02k 5943} Hopio] glolAl 54X F
A 9 AWNE 1Y A5AYE sl
g Aot

V.4 &

FAAE Agn Yoz 9e AHDn
e 5% WPEL aFOZA A
He §43 189 85 A e 56
EAHE 23

AN AF AAESFE 2IT A 3

24539 Waks 130.Mmol A 195.63mE o
49% F7350ch. EF SWMME o] 83t
o AT BoAE FERUL Yt
As BFESFS SCoMERT 3 2 gl
WsmE Y A%, AATFRE >
SWMM> #9344 >SCSeEe ¢22 g
B, sEAge] dEAL 4dEAz 249
A F5eAA a7t 2 Aoz 487 o
-'zron, AN ALEFFY HAE AZ 5]
Fio] 0|3 9L mejsho ek,
:LFHDE W2 RHY §EA0lE SR
aan FAUA G TP BE FBE F2
29 F74AZ ol§3m, $EAL F540l
71%—% A7) A TP me 52 3
=AE S, $49) AFBRE DA 2%



36

SERENS M 2 M 25

o wAAAE FEHch 282 VIEAFAY f
Ade 33 L FHITAE WA
o, 544 gAg A 25
e} B asid.

E3, =g9o] Ad BPRA7TH FF
! A7 5e AR A, FRAN EAT
$ fE ol SR S8
Ft f 4o 338 A9 A
& A9 AFEA NG FAEAAE 753

2o, foo) AR AE=E A1)
8l QAL wAow FHekA] Fa P
& A0l we B3E Pshe Aol T8tk
IR FAt f93 Hoprd oM F72A
9 5L A5 1A AFAYE F

Halok E Aol

===

3
o8

o
ne
i}
wd, o

An23

1. FOEAETTA}, 1993, MiFAMNFFEAN L
o ().

2. 923, 1993, £F, $IAL

3. &84, 1993, 3R, EZ

4, o1% e}, 1995. EAAY 71aHE AANA S 73
S-§2rE B, AANERR(T).

5. EX7RargAL, 1989, EAMNE7 &,

6. FZEANLEAL, 1989. EAATE BA Y
S8z AR 7Y BF A7, EXANL
=,

7. FZEAMNEFAL 1994, GAAJHALNESA
().

8. Baffaut C., et al, 1987. Development of an
expert system for the analysis of urban
drainage using SWMM(Technical report
number 180), Water resources research
center, Purdue University, West léfayette,
IN 47907.

9. Eichert., B.S. and I. Peters, 1970. Com-
puter Determination of flow thrugh
bridges, Proc. ASCE., Journal of
hydraulics Div. Vol. 96, no, HY7.

10. French, R.H, 1985. Open channel hydra-
ulics, McGraw-Hill,

11. Gupta, R.S., 1988. Hydraulic system,

166

Prentice hall.

12. Hydrologic Engineering Center, HEC-2,
1982. Water surface profiles, Users manual,
U.S. Army corps of engineers,

13. Schaake, J.C. et. al., 1967. Experimental
examination of the rational method, ASCE,
Jour, Hyd. Div., No,, HY®6.

14. Singh, V. P., 1988. Hydrologic systems.
Prentice hall.

15. SEMARAT, 1990. KBHOD G 72 5 THHERE
PRI T 254 - IERESE.

16. AR, 1992, KH - MOHEKEEETEE, R
+3%, 50(1), pp. 25-27.

17. BEAmNE - TABIZERH, 1991 #&6KH
FEOMEET BN T AT, A4mE H B
%44, pp. 701.

o o

A2 T S g3t S
Az sta gty FeH4A

o] 22}e] Volcani Institute @79
AZN S het FEaAL

4 x¢Fa74 Post Doc.
A=Y 53N rIF

KCID 71A st e #9193/
g g Feragd

ICID 71Ast AR A9 Y

1980.
1982.
1982.
1988.
1989.
aA

RERLERTLLEELEE L
Azgem oehe S
Aot el WAk
FARVETA ZAMIAA

1993,
1995.
1995.
A

Az s3es &4
Azista gy A
FZEANLFA EADTY
a7

1994.
1995.
Lk




