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Abstract

The amount of rice yield reduction due to inundation should be estimated to analyse economic efficiency
of the farmland drainage improvement projects because those projects are generally promoted to mitigate
flood inundation damage to rice in Korea. Estimation of rice yield reduction will also provide information
on the flood risk performance to farmers. This study presented the relationships between inundated durations
and rice yield reduction rates for different rice growth stages from the observed data collected from 1966
to 2000 in Korea, and developed the rice yield reduction estimation model (RYREM). RYREM was applied
to the test watershed for estimating the rice yield reduction rates and the amount of expected average annual
rice yield reduction by the rainfalls with 48 hours duration, 10, 20, 50, 100, 200 years return periods.
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Table 1 The number of data to be used to analyze
the characteristics of rice flooding damage
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Fig. 1 Rice yield reduction rates according to flooding durations
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Table 2 Relationships between inundated durations and yield reduction rates for different growth stages

Growth stage Relationship R
Tillering stage (TS) ¥y =32.472 Ln( ™) —6.1805 0.7%
Planicle formation stage (PS) y=24.139Ln(x) + 10.654 0.835
Reduction division stage(RDS) y=27.889Ln(x) —0.4072 0.851
Heading stage (HS) y=24.654Ln(x) + 33.459 0978
Ripening stage (RS) y=17.991Ln(x) + 25.457 0.999

* v denotes vield reduction rate (%),

* x denotes inundated duration (day)
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Fig. 2 Rice yield reduction rates according to inun-
dated durations in different growth stages
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Table 4 Relationship between flooding durations and
yield reduction rates presented by KARICO

Item Relationship R

Submersion
(KARICO (1))

Submersion under water
(KARICO (2))

y denotes yield reduction rate (%),
** x denotes Flooding duration (day)

¥*=0.328x""—0.9606|0.999

y=0.7243x+0.3372 |0.999

%

o] fEagon, #FYAE 247I(HS) > Y
71BS) > §58A7(PS) > BGN(TS) > ol%
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Fig. 3& £ d7dAd F3€ E571(PARK
(HS) oMl Aol & o Z5vs&n 14s
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Hlstel 1= vehd Zlojck. B AtolA A
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Table 3 Relationship between muddy water flooding durations and yield reduction rates for different growth

stages presented by Kim et. al. (1982)

Growth stage Relationship R
Just after transplanting stage (JTS) y*=6.97 x™"% 0.866
Tillering stage (TS) y=11.12x"%8 0.814
Planicle formation stage (PS) y=9.58x + 10.01 0808
Booting stage (BS) y=39.66x">8 0839
Heading stage (HS) y=41.94x"% 0723

* v denotes vield reduction rate (%), ** x denotes inundated duration (day)
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Fig. 4 Process for estimating the amount of rice yield reduction by flooding
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Table 5 Land use state of the study watersheds (ha)

Total area | Paddy Drls;n Cé()p Farmstead | Forest
1,069 337 55 2 675

AEECERELB I
(2001)0] AL e $9R79) BERrE
o|getgon, $A5FL0) ASA] 4847
AR/ B35S Table 63 2

IR edTd

Table 6 Probability rainfall in Suwon (mm)

Duration Return period (year)
(hour) 2 10 20 50 { 100 | 200
48 179.7 | 3064 | 354.7 | 4174 | 4643 | 511.0

source * Korea Institute of Construction Technology (2001)
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Table 7 The number of days after transplanting date and the plant height according to the growth stage of rice

The number of days after transplanting date (days) Plant

Growth stage Early maturing |Medium maturing| Late flowering height

variety variety variety (cm)
Tillering stage (TS) 40 51 61 26
Planicle formation stage (PS) 50 61 71 47
Reduction division stage(RDS) 58 69 79 68
Heading stage (HS) 73 84 94 70
Ripening stage (RS) 114 125 135 70
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Table 8§ Annual expecting amount of rice yield reduction (unit : kg)

Return Annual Annual Expected Average expected | Annual occurance Acc,
period exceedance occurance yield reduction | yield reduction by probable yield yield

(vear) probability probability by rainfall rainfall reduction reduction
0 1 - 0 - - -
10 01 0.9 1,160 580 522 522
20 0.05 0.05 2,341 1,750 38 610
50 0.02 0.03 4,427 3.384 102 711
100 0.01 0.01 5952 5190 52 763
200 0.005 0.005 7482 6,717 M 797

9
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