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Abstract

BACKGROUND: Rice production by the current stand-
ard cultivation method is predicted to decrease due to
global warming. It seems that there has been a strong
warming trend in Hwaseong-si, Gyeonggi-do. This study
attempted to understand the climate change in Hwaseong-
si, Gyeonggi-do and to analyze the effect of climate change
on rice production.

METHODS AND RESULTS: The statistical and phys-
icochemical analyses were performed using the rice culti-
var ‘Chucheongbyeo’ yields grown at the rice paddy field
plot in the Gyeonggi-do Agricultural Research and Ex-
tension Services and the weather data measured in near
the rice paddy plot.

CONCLUSION(S): There was no significant difference
between the average rice yields per area in 2000s (2001~
2010) and 2010s (2011~2020), but the rice yield varia-
bility was greater in 2010s than in 2000s. The mean, mini-
mum, maximum temperature, and the sunshine hours
were evaluated for the correlation with the rice yield. The
understanding of climate change in Hwaseong-si,
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Gyeonggi-do and the major weather factors affecting
changes in rice yield, presented in this study, would en-
hance scientific understanding of regional climate change,
and improve rice cultivation management.

Key words: Chucheongbyeo, Climate change, Gyeonggi-
do, Rice yield
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Table 1. Physico-chemical properties of the rice paddy used in the experiment

. pH OM Av. \v. Ex. Cations (cmol./kg) .
Field (1:5) (e/ke) P05 Si0, Soil texture
' B/ (mg/kg) (mg/kg) K Ca Mg
Test field 6.3 23 53 0.59 8.0 1.6 Silt loam
*Optimal 5.5~ 20~ 80~ 0.20~ 5.0~ 1.5~ Sand Loam~
range 6.5 30 120 More than 157 = 5, 6.0 2.0 Clay loam

* Recommended range for rice cultivation by Rural Development of Administration, 2019
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Fig. 1. Variation of the annual mean temperature (a),
maximum temperature (b), and minimum temperature (c)
in Hwaseong-si Gyeonggi-do over the past 20 years.
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Fig. 2. Variation of the spring start day in Hwaseong-si
Gyeonggi-do over the past 20 years.
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Fig. 3. Variation of the heatwave days in Hwaseong-si
Gyeonggi-do over the past 20 years.
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(c) in Hwaseong-si Gyeonggi-do over the past 20 years.
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Fig. 5. Variation of the annual accumulated sunshine
hours and average sunshine hours in Hwaseong-si
Gyeonggi-do over the past 20 years.
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Table 2. Correlation coefficient (r) of each climate factors affecting milled rice yield

th d Temperature Sunshine hours
mon a
Y mean max min mean
1~10 0111 -0.151 0.092 -0.183
(early)
11~20 -0.313 -0.218 -0.226 -0.002
6 (mid)
21~30 0.101 0.186 -0.068 0.291
(late)
monthly average -0.133 -0.076 -0.110 0.071
1-10 0.098 0.217 -0.160 0.295
(early)
11~20 0.210 0.303* 0.090 0.101
7 (mid)
21~31 0.134 0.171% 0.080 0.033
(Iate)
monthly average 0.181 0.305 0.013 0.201
1~10 0.235 0.400 -0.167 0.493*
(early)
11~20 0.020 0.178 -0.212 0.435
8 (mid)
21~31 -0.428 -0.015 -0.584 0.383
(Iate)
monthly average -0.036 0.284 -0.430 0.622*
1-10 0.067 0.392 -0.252 0.290
(early)
11~20 -0.098 0.244 -0.426 0.426
9 (mid)
21~30 0.545* 0.410 0.404 -0.210
(Iate)
monthly average 0.310 0.567* -0.142 0.258
* significant at p<0.05
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Fig. 6. Variation of the milled rice yield in Hwaseong-si
Gyeonggi-do over the past 20 years.
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Table 3. Summary of the weather characteristics of the year in high and low rice yield

Rice yield Rank Year

Weather Characteristic

1 2014

- Average sunshine hours on July: 6.3 hr

- Average sunshine hours on late August and early September: 7.4 hr
Average minimum temperature on early June: 18.1C
(vs. normal 16.2°C)

High - Average temperature during ripening period: 23.3C

(Ascending rank)

(vs. optimum temperature: 227C)

2 2015

- Average sunshine hours on July: 6.2 hr
- Average sunshine hours on late August and early September: 7.6 hr

2019 - Average sunshine hours on late August: 7.3 hr

2008 - Average sunshine hours on late August and early September: 7.5 hr

1 2010

- Average sunshine hours on late August and early September: 4.2 hr
- Precipitation on late August: 335.7mm

(vs. normal: 99.3mm)
- Average temperature during ripening period: 24.9C

(vs. optimum temperature: 22°C)

2 2020
Low

(Descending
rank)

- Average sunshine hours on late August and early September: 5.3 hr
- Precipitation on August: 719.3mm

(vs. normal: 295.2mm)
- Average temperature during ripening period: 25.3C

(vs. optimum temperature: 227C)

3 2011

- Average sunshine hours on July: 4.0 hr
- Precipitation on July: 771.9mm
(vs. normal: 385.6mm)

4 2017

- Average minimum temperature on early June: 14.4C
(vs. normal: 16.27C)

- Average sunshine hours on July: 49 hr

- Precipitation on July: 471.8mm
(vs. normal: 385.6mm)

uol2) gsront 108 W) Ao FiE el el

?*;%*301 He oz L‘rE‘r%} H *Bh} 71849}
B A FAMCE o3 A (p<0.05)F Bel 7]
dok 9d S0 WAV, 98 W Hv)R, 84 =
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At 201 F]E AW @A wn] Pk 39 1~
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