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Summary

To estimate the quantity of the groundwater recharge in a small basin,
the analysis is performed for the rainfall-runoff characteristics of the
small basin(9.03kr’) belonging to Aewol catchment(85.3kn’) among the 16
major basins in Jeju island. The water balance analysis is performed
with the runoff curve numbers(CN) derived from the soil classification
and land use characteristics and with the CN values recalculated from
the isolated rainfall - the runoff survey of Gosung stream, the main
stream of the basin. The isohyet map is made by using the annual
rainfall from 1998 to 2002, obtained from Jeju climatological observation
station and the mean annual rainfall is found to be 1,667.8mm.

The isolated total rainfall of 151.omm lasts for 25 hours in the small
basin. The runoff in the stream occurs for 5 hours and 50minutes after
the rainfall began. The total runoff is 224,343m’ and the runoff rate is
16.3%. There is no runoff in the preceding- rainfall -of 44.5 mm five days
ago. There i1s a significant difference between the quantity of the
groundwater recharge by existing runoff curve number of 75 and that by
the runoff curve number of 44 obtained from the actual measured rainfall
- runoff analysis. When 5 year mean annual rainfall , evapotranspiration
and runoff curve number of 75 is applied to the Soil Conservation
Service Method (SCS), the stream runoff is 364.7mm and the quantity of
the groundwater recharge is 696.1mm, 41.496 of the mean annual rainfall .
When the runoff curve number of 44, which is recalcuated from the
direct measurement of the runoff, is applied, the quantity of the
groundwater recharge is 940.8mm, 56.096 of the mean annual rainfall,

about 244mm greater than that by the existing SCS method.



From the study, in the future, in evaluating groundwater resources of
Jeju island , it is necessary for the estimation of quantity groundwater
recharge to include the decision of the basin size, the classification of
runoff characteristics for each stream, reclassification of soils

characteristics and so on.



2,

%

o

°©

e}
I 1975mm= A

o
T

N =

ol o] uz
4
et FHEA

1-

mwuﬂ
5 ook T
%@w ¥ T T
g I
1%4 MJ&H Hmﬂovw
ﬂn_mooT Avmu_ koﬂ nF oo
¢ 2 » ™5 Wu@m@,ﬂ .
i — = © _ ﬁ__HoE n e
< F x WJWWM iﬁ@%a_% _}w%@?ao
D 3 = Afwxfn:v }n@.ng,;gi;:ﬁ
mﬂﬂgﬁ = . @roEmﬂoﬂm O ?ﬂﬂ@%
]Eo @JOTB ﬂ‘w‘wdﬁﬁﬂMAioTﬂoﬂﬂuﬂo
T s x%xar.ﬂ@%xozf@@ﬂ#%ﬂﬁ
i mxmmﬂﬂ%ﬁ7wwmua.ﬂﬂuomﬂgfﬂom\n@
ﬂoﬂﬂ ﬁax,mlﬂﬂoﬁﬁﬁlr,oldo‘%ﬂﬂ%o%dlﬂu%ﬂoo
ﬂubfﬂ ﬂiéeqqﬁkﬂoﬂ@c?ﬁloﬂ% H%]q
%E% }mmigfoﬁzaﬁwg_@ w0 T
Gy owngégcﬂﬂgomfﬁoiﬁﬂo?
o ﬂonawoﬂ%muckﬂofrszmoW?oET
- 2w T S LR ey v B
d;o»;u qwuuL%ﬂul ﬂ%@r%%%zﬁ%%%
o v T ™ ﬂﬂloﬂﬂx Ur7¢. )
11#&).57,&7& LeAEo T EEJ:
xWo_% W Mo_qyﬁ,ﬂg%o_uﬁw ﬁafwﬂ
MW_/ZO%M%ﬂrﬂ%@ﬁmﬂﬂﬁﬂn@mﬂ%EmﬁTdummm
xegmﬁhﬂovﬂ@W@ﬂlfmmﬁox]_. Eﬂ/umﬂ“/r_,o
@ﬂaww;ﬂﬂo4ﬁ;:;:1mﬂnamwhﬂ
T2 mq&g%%wﬁmmaya1u&@
oggnﬂHEQ@%ATA;oEﬂ EWMAWX
oF —~ <0 N N ) ~o o7 1H ofr
OﬁE mm.h Uﬂlw AT =5 :.L EE E#E o :.L Nluﬂ ﬂo H‘Irkl —_ ‘W OHE X ‘_IA.OH m
505.637utwu%d«_tutw¢dv.,umzL%B gk 11
ﬂmM%E%Evt%oAxz%mﬂﬁo&__ﬁﬁ%ti?
EH ZT ) _zo ﬂ_l ﬁl < ° Lf o ‘Zlu ,._J iﬁ MF T o
ﬁmﬁf&u#%iﬂxﬂnzﬂoﬂﬂgﬂ
ey o a R - 1 R
ﬁouo_elggéqa Do
T S T oqm M N
_zEHTWﬂ]QX —_
ﬂ.loﬂawaog__omwov
o e T =
BE‘ULAO‘W_I#OE
Aqurmﬁro_o
HLE



g ER O PEIEROTR
O . X o .
OME _ O‘.mo ﬂﬂ_ X io ﬂ__LU Hﬁ HT_ ﬂ ll \@IMI % E ﬂnm ™ ,.lxw.._ yAl_ o o 1*
W T i 3 NI =
O = I o N 8 oy N o - N Y o .
iy R O A I )
n I H g [l - 0 ) = W oy <
b RN G T ) SEigwgreH
wum Pk T o B <~ Lo RX o N A 8 e 7R o = E
ﬂ.%%?ﬁﬂﬂ,%ovﬁimlﬂ EW%H%M@M%
o F o T A Gow e TS T
—_ = o+ ufﬂ_ﬁjun%x > N S wr ~ X
T o oy o WO N oz o .2 o
ST r X EE T e 0T 3 P xgn BEV I
iw%ﬂaagmgamjff @%%ﬂ%@]ﬂ%
= W B o N S oF 4 o - — 2 0= !
il %?aw@ﬂﬂgyﬁoﬁ Hjmu?m,mﬁﬁm%
NS o BYOW X o} ' o ~
= 7 E%M% 11 ﬁﬁﬁwﬂwr%ﬂwga mm mawwmalﬂ_ﬁﬂwmo
J—-.t B o e W 3o M T Lowl oy ﬂ o= g ToR
jolo MM ok B " T oo N ﬁv oF T o w T W 1)
~ &2 .Hf%lﬂﬁ;qn 2 owow n W 3 T
_ﬁfyaanm&mimﬂagw R -l
L BN e XS o L oo, B
ﬂ;u P 1rL ox IFL ﬂ_vLH ~ ~ o HT [~o) X HT [
S NS 21 NERDE, c o EeT 53
P e - - 2% o ¢ o 7T oy ﬂm_ ¢ = o o Wk AR e MO =)
= BT W By o N ® om T T oo O BN
%W%%Wﬂﬁ@ﬁ%gﬂomﬁ% ﬂ@%ﬂ%%ﬁmﬂ
3 g —
ﬁ%?ﬂ#%%%y%%ﬂ%w I
Kook ok dn w X 2 NF = " N o m ~ T oy Ton MM 5 ow WM
o o W K = = W o= X o= o N B ™
A DKoo bk A~ 40 = . (N ~ o
&1%4%1mﬂ% - R 0 x) - = %k - ° =
Soox L K T I & o 4 TE O 2 ) i
o X AR T N = N AR o oF M o] i+ < ol No = o = B X
. ﬂPDI ‘HOI ‘UM = ™~ Ny 17_10 X N ql QO =l Lo My e AT
:.L ‘Ul ‘ml e X - nEI ‘aﬂ ll m ‘I_/Pl A.rv AT = % \mwo N Mur O_u,._ ;o..u E.E
< T A- BB S W R o4 T g O E g
_— ~ ©
T o ooF o B T OB T

19 th(Howard and Lloyd, 1979).

°©

= 1A



il

Ao delx vHLerner, 1990, Sophocleous, M.A., 1991).

e
S ge ATl

(<3}

PN
T

]

gl

A

~
o

vzl

-
el
e

L
OO

ToH
I

A7) 2

)
N

2

e

T

Ha7b 46.4%°1 4 H A 39.9%

P e, 1996).

o

XJ%_

o

1998).

gt ST ol

GG EIE

o
o
T

<]

o=

A Al

A we Ayl o]FolA gk}

[e]
=

=3
H

0
2
el

oK

jruge]

-

-

=

A}, 4] 7] ) A EEAH1981 )

X
-

e

o
T

A==

[€)

A 71 A 7N E AF1981) 2

| gtk e 464%2 Lhebth.

o

Z]
Al

FATh o714

°

45.6% 2}

o

Z1-8-8AH1989)

FolE



ol
o
=
il
NJo

1

< 26.0%,

O = 0
aTEE

&
ki3

v -+ 1,630mmel

D2

H8H(1990)2

AF(1990, 1993)+=

A0

ao

Hd o,

5]

40.0% % 4+

[e]
g

e

34.0%, A&t

(2003)°ll A 2}

e
nu

off & 4= (85.3km) &
259(9.03kr) ol £

1=}
39l

2 37149

3247

913

3} 7]

AF-H oz bo}

)
o

il=
I
"
o
al7

—_
file)

el

Iy

N

pig



1. f7od 79

o

11.99kmto] L+
o] Wz 296

+SA T

5|

AFA A 6k Ho R Fol 9

tlo

o]

R

9.03kn kS AT+ (Fig. Doz

ki3

7] <]

k=

15.9kmel ™, 4174
tAbe, A2t oz FAs Ya

e

o

el

o

PARAY

5

8.21kmo] t}.

i

Fig. 1. Location of the study area



o7 gy

2.

Jl
]
=
oW

e
50
TR

A

—~
1o

—_
file)

rvze]
N
ojp

—_
file)

N

A A (Water

1

At

A

],
gAEE #5719 3 (1998 ~2002+) <)

[}

budget)S ©] &

file)
r

#
Bucketd A}7]$-Z A (KW-RG105)

Fol 1d7H2002~2003) 4 FA4=E

)

2 3Mael Ade-FAE A

=

=

0.5mm=, $X+=

-
.

bo] =4 g9

5]

| o7& o & 91 (30°) ol o] A A

*

d
K

Aol A 2.0mold =

717k 2002 5¢ 13¥FH 2003 3€ 22

AT

A

=
lox]

st

29 Logger
7R 2

Q]
=

K

Nr

~
o

~
fife)

L

Ea
25
,mﬂ

Gt
o

Jp

ol

JH

ey

—~
fife)

CEL

A1 2.0m7FA|

9

Ao

il
To

ol

0

= %

dr
ofF

X
—~
file)

A8t

hya
ar

30cmeol Y =olol A+ 5em=E
W 3L 21714 545 Al (Model ~LP1100)

al

T
N
Lo

el

!
o
~d
—_
o

o] §5}o]

=
=

31 (ICIP), M A 717471+

23 o

R

2

I

shle.
bl o,

Aol Zgatel B A

=

=

Fol AL

°©

Al 7HE

shel )

S

F717(FAO), #7in]==2]

7}

3z
=
A

Al
FHaa o

9]

Kl

2

°

ke Al A
(WMO)eoll A

bl i)

(e}
FAO Penman-Monteith}H <& o] &

Aol e 52.5m7HA]

AR



AR oA

o
__o_u
{
fIte)
X

1

]_

S4xl gy

P=E+T+F+R (1)

25

B

Nlo
A

7Hgelt,

JEAES

!

!

Ao
residual) 7] o =

o

= TAA

FeH( R oavh W

c1e]
g

“em, sec~km, 100

Wyoz ye Heo AA

4
o

)

I
)
0

A

Z(residual component)©] %] 2]

)A
o
vze)

il

ok
=k

) Ao A

9|

=l

489

oMo =AM

[ez]
=2

Az )

Lerner et al.(1990)& A XA o]} o}

S o&

b, e o

S

A 7]

(&)l Met= p7k E- TR

o}

S
=

ol

A =7 o

2

[e=]
=S

g A

5
I

Bl Ao W Sqo we 47 T

FAO Penman—Monteith#H



2. SCSHH (Soil Conservation Service Method)
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Table 1. Soil group by SCS

Hydrologic soil group Soil characters
Low runoff potential
Type A High infiltration rate
Type B Moderate infiltration rate
Type C Low infiltration rate

High runoff potential

Type D Very low infiltration rate

Table 2. Antecedent soil moisture condition

AMC Total 5-day Antecedent rainfall(mm)
GROUP Dormant season Growing season
I Ps < 12.70 Ps < 3556
il 12.70 < P5 <2794 35.56 < P5; < 53.34

m Ps > 27.94 Ps > 53.34




Table 3. Hydrologic soil-cover complexes(AMC-II, L, = 0.2 s)

Cover Types

Cover condition
& treatment

Curve numbers for
hydrologic soil group

Hydrologic A B C

condition D
. ] , Aver.%
Residential(m’) impervious area
<500 65 77 85 90 94
1,000 38 61 75 83 87
1,500 30 57 72 81 86
2,000 25 54 70 80 85
4,000 20 51 68 79 34
Paved parkin
lots,roofs,dﬁvewagy,etc 98 98 98 98
Gravel streets 76 85 89 91
Dirt streets and roads 72 82 87 39
. . Aver.85%
Commercial and business impervious area 89 92 94 95
. Aver.72%
Industrial impervious area 81 83 91 93
Aver.65%
impervious area w 85 90 9z
Open spaces
(lawns,parks,golfcourses)
poor poor 68 79 86 89
fair fair 49 69 79 34
good good 39 61 74 80
Fallow Bare Soil T P 86 91 94
Crop resdue poor 76 85 90 93
s good 74 | 83 | 88 | 90
Row crops Straight row(sr)|  poor 72 31 88 91
good 67 78 85 89
Contoured(c) poor 70 79 84 38
good 65 75 82 36
Contoured & poor 66 | 74 | 80 | 82
terraced good 62 | 71 | 78 | 81
Small grains Straight row(sr)|  poor 65 76 84 83
good 63 5 83 87
Contoured(c) poor 63 74 82 85
good 61 73 81 34
Contoured & poor 61 | 72 | 79 | 82
terraced good 59 | 70 | 78 | 81

_10_
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Table 5. Number of measurements per widths of flow

Widths of flow 20m below 20~100m 100~200m | 200m over

measured numbers 5 10 15 20

Note) Field hydrology(RDC, 1986)

1R Vb
I L 1 i L ! III'- ll'. lI'. I
= W H" LS

LUl LR .

Fig. 2. Basin area of Gosung stream and observation location of runoff
z-z'. Cross section line
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Table 6. Geologic stratigraphy
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ATAY EYTS s17ls, AASA987e ERUHE
T ESwom #7stH Table 73 Fig. 58 2t}

Table 7. Hydrologic soil groups for the study area

Hydrologic

soil group Name of soil

Type A | Minag(Mg), Ara(Aa)

Type B | Geunsan(Gn), Noro(No), Songdang(Sd), Jungeom(Je)

Aeweol(Aw), Donggui(Dg), Donghong(Dh), Ido, Jeju(Jj),

Type C | Jungmun(Jm), Pyeongdea(Pd), Gyorae(Gr), Gueom(Go),

Songag(Sa), Ora, Flood basin(fb)

Type D | Gangjeong(Gj), Youngheung(Yh)

Note) Jounrnal of the Korea Society of Agricultural Enginerrs(VOL37, NO6)
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Fig. 5. Hydrological soil map
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Hlth(Table 9). Table 1914 H&= A3 o] FEEO

2 E%Y Type Aol £35hi= WHE 11645Tm= HA|HAe
1 E4Type Bl &ale EGHEAL 34%, ESType Coll &ate ES
WAL AANA T O86%(7,761 - m) = o] EgS AAsta glow,
Type Do E%& 93% A Zo]t}(Table 8, 10).

E9g §EFMAFETable 894 B AF o] Type AESS CNak
o] 4302 AxtEom, Type BEYS 61, i EYS A=
Type C¥ 7409, Type D¥E 862 Holal i, Hif CNiS 7502 A
AHE QT ol EAxWA o] 7HF ®We Type Co E¥ol AFA9e] CNgk

o] BaAHAe] Fag EFRFY %3 tHFig. 5.
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Table 8. Types of soil, area and, index of runoff curves

Types of soil Area(m’) Averages of CN
Type A 116,457 43
Type B 309,392 61
Type C 7,761,665 74
Type D 845,601 86
Al 9,033,115 75

Table 9. Specification of soil in the study area

Soil name ?rrne;a Ratlo(;;f) area 8011<C(i$)ths Soil Texture
Gj 47,072 0.5 100 silty loam
Gr 71,569 0.8 55 silty loam
Go 54,856 0.6 60 silty loam
Gn 15,726 0.2 14 silty loam
No 8,564 0.1 40 silty loam
Dg 643,349 7.1 60 silty loam
Dh 31,369 0.3 130 silty loam
Mg 30,665 0.3 60 silty loam
Sd 216,122 24 30 silty loam
Sa 333,890 3.7 110 silty loam
Aa 85,792 0.9 20 silty loam
Aw 14,546 0.2 50 silty loam
Ora 3,138,495 34.7 55 silty loam
Yh 798,529 8.8 60 silty loam
Ido 160,984 1.8 45 silty loam
Ji 1,723,321 19.1 120 silty loam
Jm 624,624 6.9 60 silty loam
Je 68,980 0.8 65 silty loam
Pd 511,294 5.7 43 silty loam
fb 453,368 5.0 0

Total 9,033,115
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Table 10. Land use squares of the soil groups

(unit : m")

sl Residential| Field Pttt Grass Brush Forest

name farm

Total | 160,433 | 1,949,791 | 734,292 | 3,669,500 | 659,589 | 1,504,076
Gj 21,963 18,365 5,011 97
Gr 3,763 10,357 866 6,760 49,212
Go 27511 802 5,334 10,434
Gn 7,339 76 4,139 2,425
No 8,564
Dg 71,474 189,254 | 123,391 71,528 73,915 74,790
Dh 24,748 269 6,141 210 1
Mg 4,503 1,881 4,294 6,570 12,586
Sd 160,657 6,746 47,589
Sa 21,187 26,878 33,990 13,677 237,590
Aa 9 29,707 5,967 8,943 25,160 14,465
Aw 9,644 3,758 782

Ora 29,511 946,983 | 184,196 | 1,443,382 | 138,938 | 270,979
Yh 37,568 281,457 | 241,980 40,823 106,387 40,162
Ido 87,221 5,590 35,983 11,123 4,848
Ji 1,312 138,200 40,761 | 1,125884 | 95123 258,767
Jm 7,479 91,693 15,238 312,070 67,920 102,679
Je 22,486 25,643 10,286 9,476
Pd 309,581 201,713
fb 5,741 49,395 01,522 88,613 83,222 160,124
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Table 10. Continued

(unit : m")
nsa?liqle faPc‘ﬁliil:lije:S G;zzc(le ) %;ge Sliream ete Lozl
Total 160,818 4,142 149,072 13,847 | 27555 | 9,033,115

Gj 1,636 47,072
Gr 611 71,569
Go 9,739 1,036 54,856
Gn 1,261 486 15,726
No 8,564
Dg 14,905 20,545 3,047 643,349
Dh 31,369
Mg 831 30,665
Sd 830 216,122
Sa 568 333,890
Aa 1,254 287 85,792
Aw 362 14,546
Ora 47,643 4,142 51,725 2,257 18,739 | 3,138,495
Yh 20,827 19,215 1,581 8,529 798,529
Ido 16,142 77 160,984
Ji 36,809 25,919 546 1,723,321
Jm 12,314 13,288 1,943 624,624
Je 209 830 63,980
Pd 511,294
fb 2,230 9,034 3,487 453,368
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Fig. 6. Land use of the soil groups in the study area
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Table 11. Observation locatoin for rainfall during 2002.5.13~2003.3.22

Observation locatoin | Altitude | Rainfall Coordintaes
(well code) (m) (mm) X Y
A(F-369) 223.0 1,869 145547 44379
B(F-251) 127.84 1,694 144140 45370
C(F-250) 98.39 1,260 144848 46394
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Table 12. Mean monthly rainfall during 1924~2002

Year | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aus. | Sep. | Oct. | Nov. | Dec. | Total
1998 | 170.2 | 59.7 | 1104|1962 | 1165|2282 | 1115| 75 | 413 | 70.1 | 196 | 10.7 |1581.1
1999 | 84 | 624 |1104| 375 | 79 | 204 | 706 |642.8| 508 | 41.2 | 249 | 25.8 | 2526
2000 | 60 | 163 | 435 | 32.8 | 462 | 976 |166.2|169.6 | 331.2| 113 | 932 | 198 [1189.4
2001 | 117 | 81.9 | 21.9 | 626 | 105.4|259.7 |123.1|233.9 | 109.7 | 123.8| 42 |107.6 |1388.6
2002 | 56.6 | 33.8 | 594 | 65.1 | 141.6 | 118.6|495.7 | 356.5 [ 143.9| 112.3 | 182 |102.4 |1704.1
Aver.| 975 508 691 788 977 1816 3205 2955 3011 920 395 53216778

5/l dzEe] 7922 8389.2mm=E W Hir 1677.8mm=E YERRETE A 7E
T A AHL 64.0mm=EA 19999 €3 05:000] wWASEA T Table
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1304 &F zFo] 2A13F 2% S9d ¥ AEA¢F TS 40mmol o]
ol 3,983.3mme] il 80mmeol7de] 749+ 2,853.0mm= LHEFYE

Lok 5AIE A T & A0mmeolt AR 4,787.9mme] 3L, 80mmo©]
< 3271.7TmmE HEv 12717 A9 S F AEEH= eI zolrt
40mmol] /-2 5216.6mme] i 80mme] - 3,613.8mmeo] ATt 2441 3F A+
T & 40mmeol/de] 2 5523.8mme] 3 80mme] 2 3,994.0mmoO|

At

Table 13. Total rainfall depth after rainfall stoping for several hours in 1924~2002

Rain fall(mm) 2 hours 5 hours 12 hours 24 hours
40 3,988.3 4,787.9 5,216.6 5,532.8
45 3,776.4 4,658.8 5,051.2 5,410.2
50 3,394.4 4,330.6 4,765.6 5,170.3
b5 3,183.2 3,969.0 4,299.6 4,803.4
60 3,125.4 3,684.4 40139 4,342.8
65 3,001.4 3,560.3 3,889.8 4,342.8
70 3,001.4 3,490.6 3,684.3 4,136.2
75 2,928.4 3,347.1 3,613.8 3,994.0
30 2,853.0 3,271.7 3,613.8 3,994.0
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Fig. 9. Runoff depth with isolated rainfall in the study area

Table 14. Velocities measured by stick float in the Gosung stream

Time of length time : velocities

measured (m) (sec) adjustment factors(a) (m/sec)
) 14.22 3.13
1st(18:14) 52.5 1209 0.85 369
) 15.12 2.95
2nd(01:20) 525 1475 0.85 355
3th(03:00) 52.5 22.00 0.85 2.02
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Fig. 10. Relationship between runoff depth and velocity at the stream in

the study area
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Table 15. Runoff velocities of each points at the stream

Obser.time Runoff velocities of the stream(m/sec)

2002.7.26~.27 | A point | B point | C point | D point | E point | F point

17:07~17:35 1.41 1.96 1.44 1.4 2.45 1.56

17:35~19:35 1.91 1.93 2.12 2.70 1.89 1.44

19:35~0:05 1.34 2.04 2.3 2.49 2.31 1.00
0:05~02:35 1.3 1.81 1.59 1.73 1.86 1.25
02:35~03:00 0.55 1.03 0.93 0.93 1.03 0.95
03:00~03:20 0.5 0.77 0.63 0.63 0.77 0.5
03:20~03:40 0.49 0.69 0.53 0.53 0.69 0.49
03:40 ~04:00 0.49 0.65 0.5 0.53 0.65 0.47

04:00~04:50 0.37 0.64 0.45 0.52 0.64 0.37

05:00~05:40 0.27 0.54 0.43 0.43 0.54 0.27

05:40~05:50 0.22 0.40 0.50 0.50 0.40 0.24

05:50~6:00 0.16 0.40 0.50 0.50 0.40 0.16

aHATAA fFEol A 79269 15505-E FEo] TRE 7Y 27Y
12:4074A41 9] st frEol dall FrEdFS ArtstAal ofw HAH FAFLS
151.5mmol v}, stHddAgrEs fetel SEFS AAlskdal sl
A xuFEFE Ao shdol shxtte] nhedele} g Eetol
adekA okt sk fEHe BAAE olgste] G FEF
= A st st e AN eR Fal 37 d ] wet
TrEde AR A3 F 224343m'elAaL Table 160014 zFo] F7;5-%F

1,368,517m' ¢ 16.3%° =< HAHh

Table 16. Total rainfall and runoff in the study area

Rainfall g .y |[rainfall |total rainfall| runoff runoff

duration basin area(n’) (mm) (m') (m') (%)
2002.7.26 10:00~

797 10:00 9,033,115 1515 1,368,517 224,343 16.3
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Table 17. Potential evapotranspiration calculated with crop coefficient

Use of

lands Jan. | Feb. |[Mar.| Apr. [May | Jun. | Jul. |Aus.|Sep. | Oct. |[Nov.|Dec.

ATt 050 0,50 050 |0.70 | 0.70| 0.70| 0.90 | 0.90 | 0.90 | 0.85 | 0.85 | 0.85

field |0.50 | 0.50|0.50 | 0.75]1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.90 | 0.90 | 0.90

forest | 0.50{0.50 | 0.50 | 0.85|0.97 | 1.00 | 1.00 | 1.00 | 0.95 | 0.80 | 0.50 | 0.50

grass | 0.800.80]0.80]0.85[0.85|0.85|0.85]|0.85{0.85]0.85]0.80 | 0.80

>

A2 G o] A ZHAHFS S A= Table 18~20 3 2t} 2H&E7
F7F 190 71=2HE9 1998 F-H 200237k @dzF A S AbsEe 978~
1,093mme]™ o] 7]z7ke] HFS d 1,026mme]th. 5dzke] H €z

Futere ww 58-89 Fuite] g BUH Ao tehit) o 7]

7o 790] Hit 130mm, 8¥ o] 126mm=E 799 #FAFutitZo] 71y B
2 Aoz yEiyt €7 AT 1-29, 12€0] °F 50mmeo]st=
7Hg A A YETH(Table 18).

EXolg¥RE HY 51 Fore] dgit TS 782~897TmmE E X o]
of wah oF 100mm A= zo]7F = Aoz YeltH(Table 20). #4¢
782mm, ZA|7F 858mm, o] 897mm, AHH

7HE @i el Fbabee]l b HA vElwkth 5dzbe i 9
AL 5904 8€°] 100mm oo Wil 1~29Y, 11~12€°] <F
30mmeolstZ Ao} 7|E2Ee] AT datare] 4 A gy fFAS A dE
a9t

S 9 oo

ON
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Table 18. Potential Evapotranspiration of Basal crop

(unit : mm)
Month 1998 1999 2000 2001 2002 Aver.
Jan. 41 47 44 44 55 46
Feb. 46 51 54 48 55 o1
March 67 62 34 85 36 7
April 75 93 109 101 96 95
May 101 120 116 112 100 110
June 95 105 112 117 132 112
July 142 102 147 152 107 130
August 141 100 148 131 111 126
Sept. 97 88 93 106 96 96
Oct. 71 82 75 36 30 79
Nov. 55 60 53 61 56 57
Dec. 46 52 49 50 40 47
Total 978 962 1,085 1,093 1,014 1,026
Table 19. Potential Evapotranspiration of Forest
(unit : mm)
Month 1998 1999 2000 2001 2002 Aver.
Jan. 21 23 22 22 28 23
Feb. 23 26 27 24 27 25
March 33 31 42 43 43 38
April 64 79 93 36 32 31
May 98 117 112 109 97 107
June 95 105 112 117 132 112
July 142 102 147 152 107 130
August 141 100 148 131 111 126
Sept. 92 34 89 100 92 91
Oct. 57 66 60 69 64 63
Nov. 27 30 26 31 28 28
Dec. 23 26 24 25 20 24
Total 817 788 903 908 830 849
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Table 20. Potential Evapotranspiration per land use

(unit : mm)
Month fruits farm grass field forest
Jan. 23 37 23 23
Feb. 25 41 25 25
March 38 61 38 38
April 67 81 71 81
May 7 93 109 107
June 79 95 113 112
July 117 111 130 130
August 113 107 126 126
Sept. 86 82 96 91
Oct. 67 67 71 63
Nov. 48 46 51 28
Dec. 40 38 42 24
Total 782 858 897 349

A7A e AAZHAFE AHF AIE Table 21~237 2k A
z &

d3b gt AT A2 AT Sk 72%0) s F et 734mmel . ©]

LB = =
717bEere] H EE AASEAES BY 59 ~999 FAkEo]l 66mm

o,
o
o
R
o,
N,
)
of\
-3
oN
(02
w2
(0]
e
(2
ot
Y
o
fru
i
o
30
=
o,
N,
)
of\
I
e
o,

99mm, 8¥°] 86mm= 7€ FAiksFo] Y W Ao =2 LERRT 5zt

P YAz Eea e 1~29, 11~1290] o 40mmoldtz 2 A vhepy

EAol g bdEete] d Wit ST 617~674mmE EA o] &l ut
g oF 60mm FE Fol7b v HOo= VeI (Table 23). EXo] ¥ =
B 3=9o] 617mm, A7} 669mm, o] 674mm, 2FH o] 643mm= F+

A ikt v 7R 2 o A AA| Fike] 7 wol yER AL
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Table 21. Evapotranspiration of Basal crop

(unit : mm)
Month 1998 1999 2000 2001 2002 Aver.
Jan. 39 27 31 37 43 35
Feb. 36 47 37 44 40 41
March 61 57 50 60 67 59
April 65 71 40 52 64 58
May 76 72 30 73 79 66
June 84 80 62 94 72 78
July 94 92 102 112 95 99
August 87 88 73 92 93 86
Sept. 53 82 78 83 76 75
Oct. 61 54 64 69 55 61
Nov. 30 33 48 49 45 41
Dec. 24 24 42 47 37 35
Total 710 728 658 811 766 734
Table 22. Evapotranspiration of Forest
(unit : mm)

Month 1998 1999 2000 2001 2002 Aver.
Jan. 20 16 18 19 24 19
Feb. 21 25 24 23 24 23
March 32 30 38 37 41 36
April 48 56 50 55 60 54
May 59 67 36 65 60 57
June 63 65 56 73 61 64
July 90 83 96 104 87 92
August 84 81 72 85 86 81
Sept. 52 74 72 76 70 69
Oct. 53 50 57 63 50 55
Nov. 28 31 41 43 40 37
Dec. 23 24 37 41 32 31
Total 572 601 597 684 634 617
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Table 23. Evapotranspiration of per land use

(unit : mm)
Month fruits farm grass field forest
Jan. 194 30.5 19.2 20.7
Feb. 234 35 234 23.4
March 35.5 51.3 355 35.5
April 53.9 56.2 56.6 61.9
May 57.3 61.9 73.1 69.5
June 63.6 72 79.4 79.6
July 91.8 87.7 99 99
August 81.4 78.5 86.4 86.4
Sept. 68.7 65.8 74.5 71.4
Oct. 54.5 54.8 56 51.6
Nov. 36.6 34.9 38.1 23.6
Dec. 31.3 30.1 32.7 20.6
Total 617 659 674 643

2, 534~681mmo. & 1993
2001 o] 68lmm=E 7 @A vehygtd 5dEer
= 2 o] 71zre] Hitr dAF$F 1,677.8mme
36.7%0°l sjFata k. 5z P A SRS v 19~34, 11
2, 1290] 40mmolatolH, 4~ 69, 9~10¥°] °F 50~70mm, 7~8¥ o] 7

8~88mm= AA# Q1 WA 7F F8lo] yEhta dvk(Fig. 11).
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Table 24. Evapotranspiration of the study area

(unit : mm)
Month 1998 1999 2000 2001 2002 Aver.
Jan. 24 19 22 23 28 23
Feb. 23 29 27 217 27 27
March 37 35 41 41 46 40
April 52 60 47 53 61 54
May 67 70 35 70 69 62
June 74 73 58 83 65 71
July 35 31 92 100 34 38
August 79 78 68 82 83 78
Sept. 48 71 69 73 67 66
Oct. 50 47 53 59 47 51
Nov. 24 27 34 36 34 31
Dec. 20 21 31 34 27 27
Total 584 610 577 681 636 617

800 —

——@—— evapotranspiration
600 — [ precipitation

precitation or evapotranspiration(mm)

98/1 4 7 10 991 4 7 1000/1 4 7 10011 4 7 10 02/1 4 7 10
year/month

Fig. 11. Rainfall and evapotranspiration curve in the study area(1998~2002)
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2. scs=@ol oft X HFSE Ary

12 )t (Table 25, Fig. 13).

Table 25. Estimation of direct runoff from SCS

(cn=75, unit : mm)

Year
Month
1998 1999 2000 2001 2002 Aver.

Jan 28.66 10.08 0 7.29 0 9.206
Feb. 0.09 0 0 1.2 0 0.258
March 0.99 0.7 0 0 0 0.338
April 17.1 0 0 0 0 3.42
May 6.14 0 0 0 4.47 2.122
June 6.94 8.86 0 45.72 1.65 12.634
July 6.43 362.97 i et 0.63 250.07| 127474
August 0.14 355.52 12.36 30.32 102.4]  100.148
Sept 139.26 216.69 145.93 0.47 33.01 107.072
Oct. 0.09 0 0 0.66 0 0.15
Nov 0 0 6.34 0 0 1.268
Dec 0 0 0 0.03 3.15 0.636
Total 205.84 954.82 181.9 36.32 394.75 364.72
T ARFES ATl B2 79874 HFA R dojua o As

Al dojrA]

0} O
e«
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FAAFCN)= 49 ge 2len o] ghe thAl SCSEdel H&ate] A+~
Ao HAel stdFEFe FEA o 23 AHFELS d Hd 1200mm=

8mm®] 7.1%¢°] §FEHTable 26, Fig. 15).
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Fig. 15. Runoff curve of the year from measured CN of 44
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Table 26. Runoff depth from SCS

(unit : mm)

Month Year

1998 1999 2000 2001 2002 Aver.

Jan. 0 0 0 0 0 0
Feb. 0 0 0 0 0 0
March 0 0 0 0 0 0
April 0 0 0 0 0 0
May 0 0 0 0 0 0
June 0 0 0 2.96 0 0.592
July 0 151.46 0 0 118.64 54.02
August 0 154.34 0 0.21 39.52 38.814
Sept. 15.68 59.85 55.88 1.57 26.596
Oct. 0 0 0 0 0
Nov. 0 0 0 0 0
Dec. 0 0 0 0 0
Total 15.68 365.65 55.88 3.17 159.73 120.02

SESEERES SR
=
=

o
=

o Ay gERAdAe A Gl wEt At SF

o] Table 273 Zo] 56.0%° A 41.4%7}%] 9] Aol & Holal 9t}

Table 27. Balance analysis on the quantity of water in the study area

Total Rainfall|Evapotranspiration| Runoff |Infiltration|Infiltration rate CN
(P, mm) (ET,mm) (mm) (mm) (%)
1,677.8 617.0 120.0 940.8 56.0 44
1,677.8 617.0 364.7 696.1 41.4 75
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