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Estimation of Precipitation Recharge in the Pyungchang
River Basin Using SCS-CN Method
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Department of Civil Engineering, Keimyung University, Daegu 7(4-701, Korea
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The methodology developed by Soil Conservation Service for determination of runoff value from precipitation
is applied to estimate the precipitation recharge in the Pyungchang river basin. Two small areas of the basin are
selected for this study. The CN values are determined by considering the type of soil, soil cover and land use
with the digital map of 1:25,000. Forest covers more than 94% of the study area. The CN values for the study
area vary between 47 in the forest area and 94 in the bare soil under AMC 2 condition. The precipitation
recharge rate is calculated for the year when the precipitation data is available since 1990. To obtain the
infiltration rate, the index of CN and five day antecedent moisture conditions are applied to each precipitation
event during the study period. As a result of estimation, the value of precipitation recharge ratio in the study
area vary between 15.2% and 35.7% for the total precipitation of the year. The average annual precipitation
recharge rate is 26.4% and 26.8%, meaning 377.9mm/year and 397.5mm/year in each basin.

Key Words : Precipitation, Recharge, SCS-CN

—o_‘

ol

_{

2

=2

H’i
X, ood N

o
2 W

il
rlo
(A U | g (G I R =

)
o
r(r b

?’4‘6‘}7\ %%H 1

:L
%
44

o) shetsiol faba
ke BEE o

Corresponding Author : Sang Keun Bae, Department of Civil
Engineering, Keimyung University, Daegu 704-701, Korea
Phone : +82-53-580-5295

E-mail : skbae@kmu.ac kr

g 712 AFE7 REST, U AT s HE
3t F - A2F9d A3y de e gl A
ol i g,

SCS(R=E¥E A %) FEedL EYY #FH
A2E FHYHA FF BAsn B fE9
A AE HEd i%%“fﬂl ¥ FEF A
¢l SCS-CN(SCS Curve-Number) <& AA3H4
o’ Aron et al%r Hjelmfelt %€ SCS7} 7| dat
Z4Ae A 2o APeE FASFS 4R
7l A8 AelA AAFFe B¢ F FAAFLR
2oin sglon 74 ZeApdd ARFe 7 4
Q= A e G5tk SCS-CNEEe Ege] 72
el EXo] &4 D MRS weE &S
< A3 E CNAHFEFARFE TYste &
FHFE FHL F Uk

&



> oo R b~
A rje 0f 0@ B o
o, it
to 2 o
> ﬁ g
o¥, 0 o
oo
ir

o i
B

e 2
4
=2
>
rr
w
@
¢
9]
Z
ol
in'a
lo
o
oo
o
it
Ml

ARADS §9% sl B3 fe

N

—r—’>,H—z
M

ol

e

X

A
&l ol

to,

ol

+

2

o

2{_1‘

3]

[\
Ll
-
= &
oX o
N ol
18
)
319

B oag
2 o
rir
i
. =
o
;ﬁ oft
o
g
Z 2o

of o (R
o

e I

B b
-3
£
o o ot & & 18

ﬂi
2.
X2
H ooy

2
e b g
o
rir
rlo B>
Ho
a8
ot
ot
2

=
0w

=
R
ot
22
=)

F’H'ﬂl_

o g
2 g oo A

}e
=
o
>,
=
o,

ey e 4
ot FN T o
o

14
9,

T o g ot

il go O fo of

E31E 1,350mo]
27 dhete) £HA%E AP B0m~400me) T
AL Aok e A F)Bage] 4
00mel @ato] Ax ApAe] AA} WA B
F7} Qleh Zlweke spwvieba WA
L SARE ol FIA o] 2 FAol S

_‘N_&QH—VL
oﬁiu
rlooi
<
=2
O, ofy
ISR
)
£V
K rlo
o}mi"ﬁ
fﬁ_,
-3

u T
o
o W mo Rt b1 H X {0 1@ N, ok o) off

Lrr e 22 d o0 N ok oo

o &g e
(Fig. 1). Bh449 W
o S-FHZ 2ol A

A
A% 230kn, 59 &
A= 0029228013 @A

Jangpyung gaging station

Imakjung gaging station

Rainfall station

Fig. 1. Study area.

42 5750w, SRR 145km, &
Okn, §29] FFAAE 0041667 0] 1
1467 7TmmS th.

3. SCS-CN 'gyoll 93t 3t 44
3L o123 w7
SCSAME %ol o

FEFS B4 AHARE B
I Aelstel (1)L Attt

3}

Q- (B=029° M

P + 0.85

A7IA, S FYEAHLE H$A AY, AEA
%, EFAR 5o 98 ARAFE QF 448
o P FETH 283 P FS-Foint

& §99 §258S FAFE WECNE HQ)
o} Zo] S| gE HAgFgozMN FFo mAE S
o 23E 1  Yrh

S = 256,{90 — 254 (mm) 2)

CN@e e SCSHHS Abgdtel E43%,
FEEH Boy dgn APFFEAL st
A7 5ol zlct,

Aron et al?# Hielmfel® 5& A &% Fr} %
$ % FHAREY 2o d%len FE g§ 4
(3 o] AT

& ol&ste] Ast FFFS AA
sl CN#tE 787l fsiM argf=olof & A

3}7]

Fort Fo 7, BAY ALEE, F9 27 @
T ot SCSolM = &9 F/E F28 2AA
4 % & 5= we} A, B, C, Do WA £

Table 1. Description of hydrologic groupsg)

Hydrologic Soil Group | Minimum Infiltration Rate(mm/hr)
A 7.62~11.43
B 3.80~762
C 1.27~381
D 0~1.27
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Fig. 2. Detailed soil map of study area.

Fig. 3. Hydrological soil groups of study area.
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Soil Symbol g(ifrg;glj; Soil Symbol I;éfrgfo’i; Soil Symbol gﬁrg:(i; Soil Symbol ggfgf&;
AnB B HgB B Nd A SID B
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Fig. 4. Land cover complex of study area.
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Table 3. Classification of land use in Pyungchang River
Forests Agricultural Pasture Bare Soil Residential Total
Arealkr) 98.88 455 115 0.69 0.04 105.31
No Rate(%) 93.89 432 1.09 0.66 0.04 100
Area(kn’) 54.38 2.16 0.56 0.39 0.03 5752
Nob Rate(%) 954 3,76 0.97 068 0.05 100
Table 4. Classification of hydrological soil groups in Pyungchang River
Hydrologic Soil Group Area(kr) Rate(%)
A 58.09 55.16
B 13.57 12.89
No.5 C 0.03 0.03
D 3362 31.92
Total 105.31 100
A 19.96 34.70
B 5.64 9.81
No.6 C 0.00 0.00
D 31.92 55.49
Total 5752 100
Table 5. CN values of study area
Hydrologic Soil Group(Pyungchang River No.b)

Land.U.se A B C D Total Area
Description (k)
Arealk)| CN |Areatk)| CN |Arealkw)| CN |Arealm)| CN
Forests 55.18 47 11.10 68 0.03 79 32.57 86 98.88
Agricultural 1.93 63 1.83 74 0.79 8 455
Pasture 0.53 50 0.42 69 0.20 84 1.15
Bare Soil 0.44 77 0.19 86 0.06 94 0.69
Residential 0.01 79 0.03 86 , 0.04
Total Area(km) | 58.09 1357 0.03 3362 10531

Hydrologic Soil Group(Pyungchang River No.6)

Land. U§e A B C D Total Area
Description (ki)
Areall’)| CN  |Areatkrf)| CN |Areatks)| CN |Arealm)| CN
Forests 1845 47 456 68 31.37 86 54.38
Agricultural 1.02 63 0.76 74 0.38 8 2.16
Pasture 0.25 50 0.18 69 0.13 84 0.56
Bare Soil 0.23 77 012 86 0.04 94 0.39
Residential 0.01 79 0.02 86 0.03

Total Area(ki) | 19.96 564 31.92 57152
34, FE-FY A W, 1994~19981 7 200008 7kA1 ) 77k AR E o]
i el AeF ARE 19909 ofF FHE 7 85T Nob §92 1990, 1994~2000d70%1 €] 8
s dro dste] o] &5tk No5 F92 1990 dzte Z$-A8E oj&stgdrt. SCSA 71Eez
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Table 6. Antecedent soil moisture conditions

AMC Total 5 day antecedent rainfall, Ps(mm)
Group Dormant Season Growing Season
I Ps < 12.70 Ps < 3556
I 1270 < Ps < 2794 | 3556 < Ps < 53.34
Jull Ps < 2794 Ps < 53.34
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Table 7. Annual recharge by SCS-CN method
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Pyungchang River No.5

Year Precipitation(umn) Recharge(mm) Recharge Rate(9)

1990 1936.8 294.4 15.2

1994 1044.6 2710 26.0

1995 1464.9 571.3 39.0

1996 10482 2131 20.3

1997 1585.8 524.0 33.0

1998 1629.2 556.0 34.1

2000 1311.1 2155 16.4
Average 14315 3779 26.4

Pyungchang River No.6

Year Precipitation(mm) Recharge(mn) Recharge Rate(%)

1990 1936.4 3844 199

1994 1088.0 278.1 256

1995 14213 4944 34.8

1996 1075.3 2455 228

1997 1607.3 5739 357

1998 16789 4144 24.7

1999 1466.8 484.8 33.1

2000 1586.4 304.8 19.2
Average 1482.6 3975 26.8
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