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A Comparative Study of Storm Runoff Characteristics for
Irrigated Paddy Fields and Forest Watershed
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Abstract

Rainfall and runoff data from a forested watershed and irrigated rice paddies at the Bal-an experimental
watershed were monitored and analyzed to investigate the variations of runoff characteristics with different
land use. The comparisons were conducted fourteen storm events ranging 21.8~190.2 mm of rainfall. Field
data showed that direct runoff from paddies and forested watershed are not significantly different in volume.
The peak discharge from forest watershed was less than that from paddies for lighter storms, but became
greater for heavier storms. The peak runoff from the forest watershed was 39 percent greater than from the
paddies. The results demonstrate that paddies play an important role to reduce peak discharge from heavy

storms as compared to forest.
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Fig. 1 Locations and monitoring networks in study
area

Table 1 Hydrological characteristics of the paired
watershed

Landuse | Watershed Wa;?;hed Soil type Data used
Forest HP#8 | 287 ha | Jisan (loam)
Itrigated Osan 1999-2000
paddy HP#9 27ha {Sandy Loam)

Az %l‘iit}(ﬁ 159, 2000). E#, B 45

o g5t4o) AHsL W WE AR HF

Flo2RE $UYE FEY! P A4HY £

YT OFL Yol ke KEAL A

azw oIk, Table 12 9479 feol 54
_Q_

YeRd T ik

_a

ANS 271eAL AP 37 A2 043}
RN o] AA]Ho] 9l
™, bucketing type (CASELLA)SZ 0.2mm %
A9 ¢S SA%A 71582 gtk
AEEFEY] fFggaRel Il dgzes
A FHA(WL 14 Global water level logger)
g 747} AAEd 208 7149 T‘l‘]xl'—‘?i-ga‘ A3
Ron, A7 f& FH 2
g o] &dl Al7hE ERE

3 7IMwe 2

NARF FEle BARHEAEE AREsih
ZAAFEHAY S Barnes(1939)¢] 2s) Ajorg u
Yoz, FEIAY ZFFAIA F¥S Sl
velld 3709 Ader TAEHA HE d), A W
A AAo] Axd FEE Yehly, F HA A
o] FTHTEE vt welr, Ao o) T
He TR W3AAAY fEe] AHGEHl
aFstAl Hrot ol Feie EAAo) wet
o7t AR FLFEIAE Bedh=dl Zo] o

£5 3 319 (Anderson and Burt, 1980).

I. 47E% % 24

5
JaTr
AW} B e A9 ved 4sg

Journal of the Korean Society of Agricultural Engineers, 44 (3), 2002.5 67



i

Bl Y699

=
El

FrE

im
ox

Table 2 Summary of rainfall-runoff data of the paired watershed

Rainfall AP Runoff (mm) Peak discharge (m’/s/ha)
Event Date
(mm) (mm) Paddy Forest Paddy Forest

5990709 7/9/99 49,0 134 8.12 408 0.0023 0.0008
5990722 7/22/99 242 310 3.72 2.49 0.0037 0.0006
5990728 7/28/99 88.3 1.2 37.65 53.46 0.0041 0.0079
$990801 8/1/99 498 1314 10.71 23.88 0.0061 0.0128
5990802 8/2/99 190.2 58.6 94.24 97.49 0.0065 0.0053
5990803 8/3/99 61.2 250.8 4941 36.52 0.0074 00111
5990905 9/5/99 494 0.0 2496 6.22 0.0085 0.0100
990909 9/9/99 218 48 6.21 1.09 0.0087 0.0130
S000804 8/4/00 52.4 18 25.89 1574 0.0096 0.0079
S000820 8/20/00 838 172 38.29 24.02 0.0107 0.0105
5000825 8/25/00 65.1 1376 4404 55.27 0.0145 0.0231
S000831 8/31/00 29.5 1116 903 8.12 0.0152 0.0236
S000914 9/14/00 38.0 8.0 6.54 1.13 0.0174 0.0305
S000915 9/15/00 1523 458 73.76 80.15 0.0200 0.0182

1) 5-day antecedent precipitation
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Fig. 2 Relative bias variations of runoff volume and peak runeff discharge between paddy field and forest
watershed during July-August
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Fig. 3 Relative bias variations of runoff volume and peak discharge between paddy field and forest watershed
according to rainfall amounts

Journal of the Korean Society of Agricultural Engineers, 44 (3), 2002.5 69



BT YR

15

Fr4d

i
Rl

4 Hl

mmEt &2 o Adgde] Wi B
8% A% A2 v, A9 717} 60~90
mmelA 92% J% A vepta 9lod, B4k
of F7FETE ATRFY Aole v #Hadln
AL B F QU o= 60~90 mmY) 72l of
8] =59 AR5 Hdrl He, F9Fo] of

AZ $7hkd =59 AR)sE 29809 A
24 a3 AdFeE Zole

Az e Exolgo] £ - 479 o]

H 20 o i

KU Aoy L

L £ 9stel QAo 2 o o473
H

= "ot} (Cooke &, 1995).
B3 599 14719 B9—HEF ARE o) &3}
of AMFEF W AT g Ad3AALS

120 -
Qrorest = ~3.79+1 -07Qpaddy
E R? = 0.889
E 100 5 < 0.001
o
3]
K
5 80
® |
2 |
& 60
L
[~
3
= 40
S R
s Ry 95% confidence interval
3 99 e for the regressio‘n line
|
0 (

0 20 40 60 80 100 120

Direct runoff on paddies (mm)

(a) Runoff volume

Fqagom, 1 Ade o) 4w 2o,

@ ARFEY

Qfarest = —3.794+1.07 x Qpaddy (Rz = 0~889)

(b) BFa%
QP forest = —0.001 +1.39 X QP pssy (R =0.736)
.................................................................. (4)
ARFEZFY AARAAN Y] AAYATE 0.8899]
o, FAFRFY AARANL AASI 0.7362
2 UEhsen, F @A digh BAHEA S A4

Bt 39% A% 3A Jepdth
A5 A7l gt zolzl glonk A
gl distd AHREHE vushd A-sos

o

B=o] W FARIE, HFRF dEide

ol ARfRT A7) tehgon, o)z i

Peak discharge on forest watershed (m 3/s/ha)

0.02

0.00 -®®

QPiorest = =0.001+1.39Qppagy,

R?=0.736
p < 0.001

;fT
" 95% confidence interval
for the regression line

0.00 0.01 0.02 0.03 0.04
Peak discharge on paddies (m®s/ha)

(b) Peak discharge

Fig. 4 Results of linear regression analysis on the paired watershed
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