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[Abstract]

Various studies to enhance the accuracy of rice production forecasting are focused on improving the accuracy
of the models. In contrast, there is a relative lack of research regarding the data itself, which the prediction
models are applied to. When applying the same dependent variable and prediction model to two different
sets of rice production data composed of distinct features, discrepancies in results can occur. It is challenging
to determine which dataset yields superior results under such circumstances. To address this issue, by identifying
potential influential features within the data before applying the prediction model and centering the modeling
around these, it is possible to achieve stable prediction results regardless of the composition of the data. In
this study, we propose a method to adjust the composition of the data's features in order to select optimal
base variables, aiding in achieving stable and consistent predictions for rice production. This method makes
use of the Korea Meteorological Administration's ASOS data. The findings of this study are expected to make

a substantial contribution towards enhancing the utility of performance evaluations in future research endeavors.

» Key words: Rice Yield, Multiple Linear Regression, Minimum Feature Variables, Climatic Factors,
Optimal Timing Exploration
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III. Features Extraction
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Variable name

Explanation

Variable name

Explanation

average sea level pressure

place observation area avg_sea_press
. . . the duration of possible
date observation date possi_sunshine ) P
sunshine
low_temp lowest temperature total_du_sunshine total duration of sunshine
. . . 1 hour maximum
high_temp highest temperature oh_max_solar_radi_time

solar radiation time

high_temp_time

highest temperature time

oh_max_am_sunshine

1 hour maximum
amount of solar radiation

precip_duration

precipitation duration

total_solar_radi

total solar radiation

tm_max_precip

10 minute maximum precipitation

day_max_dep_snow

day maximum depth of snowfall

tm_max_precip_time

10 minute maximum precipitation
time

day_max_dep_snow_time

day maximum depth of
snowfall time

oh_max_precip

1 hour maximum precipitation

day_max_dep_old_snow

day maximum depth of
old snowfall

oh_max_precip_time

1 hour maximum
precipitation time

day_max_dep_old_snow_time

day maximum depth of
old snowfall time

day_precip

day precipitation

total_th_new_snow

Total 3 hours of new snow

max_ins_wind_speed

maximum instantaneous
wind speed

avg_am_cloud

average amount of clouds

max_ins_wind_speed_direc

maximum instantaneous wind
speed direction

avg_mid_low_am_cloud

average amount of clouds in the
middle layer and lower layer

max_ins_wind_speed_time

maximum instantaneous
wind speed time

avg_ground_temp

average ground temperature

max_wind_speed

max wind speed

low_grass_temp

lowest temperature
above the grass

max_wind_speed_direc

max wind speed direction

avg_fivec_soil_temp

average 5cm soil temperature

max_wind_speed_time

time of maximum wind speed

avg_tenc_soil_temp

average 10cm soil temperature

avg_wind_speed

average wind speed

avg_twec_soil_temp

average 20cm soil temperature

air_distan_sum

the sum of the distances
the air has flowed

avg_thirc_soil_temp

average 30cm soil temperature

avg_dew_point_temp

average dew point temperature

avg_fifc_soil_temp

average 0.5m soil temperature

min_rel_humid

minimum relative humidity

avg_onem_soil_temp

average 1.0m soil temperature

min_rel_humid_time

minimum relative humidity time

avg_onefivem_soil_temp

average 1.5m soil temperature

avg_rel_humid

average relative humidity

avg_threem_soil_temp

average 3.0m soil temperature

avg_vapor_press

average vapor pressure

avg_fivem_soil_temp

average 5.0m soil temperature

avg_loc_press

average local pressure

total_mass_evapor

total mass evaporation

high_sea_press

highest sea level pressure

total_small_evapor

total small evaporation

high_sea_press_time

highest sea level pressure time

ntn_precip

nine to nine
precipitation

low_sea_press

lowest sea level pressure

fog_duration

fog duration

low_sea_press_time

lowest sea level pressure time

area

field area

yield

rice yield
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Table 2. Variables after Processing Stepwise Selection
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Variable name

Explanation

Variable name

Explanation

avg_am_cloud

average amount of clouds

high_temp_time

highest temperature time

area

field area

max_ins_wind_speed_direc

maximum instantaneous wind
speed direction

max_wind_speed

max wind speed

avg_mid_low_am_cloud

average amount of clouds in the
middle layer and lower layer

max_ins_wind_speed

maximum instantaneous
wind speed

day_precip

day precipitation

possi_sunshine

the duration of possible sunshine

min_rel_humid

minimum relative humidity

low_temp

lowest temperature

tm_max_precip_time

10 minute maximum
precipitation time

high_temp

highest temperature

avg_dew_point_temp

average dew point temperature

total_du_sunshine

total duration of sunshine

avg_temp

average temperature

low_temp_time

lowest temperature time

precip_duration

precipitation duration

avg_ground_temp

average ground temperature

tm_max_precip

10 minute maximum
precipitation

avg_rel_humid

average relative humidity

high_sea_press_time

highest sea level pressure time

low_sea_press

lowest sea level pressure

low_sea_press_time

lowest sea level pressure time

avg_loc_press

average local pressure

max_ins_wind_speed_time

maximum instantaneous
wind speed time

avg_sea_press

average sea level pressure

high_sea_press

highest sea level pressure

low_grass_temp

lowest temperature
above the grass
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T Oouw J‘}J o ] ]q OH I__I—E'.E'. 1]710}L min_rel_humid 6.290695
Ha 2318 ez tssi/ds siasitt precip_duration 1.318146
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Table 3. Six Variables with Low Correlation Values
10 minute . .
. . . . max_ins_wi lowest
high_sea_pre | low_sea_pre | max_ins_wind maximum . .
. . . . nd_speed_di | temperature yield
ss_time ss_time _speed_time precipitation .
. rec time
time
h'g:s—st?;—epre 1.000000 -0.626487 -0.116506 -0.141265 0.076104 0.149037 0.008283
'°W-sfiar;2ress -0.626487 1.000000 0.211036 0.140985 -0.072747 -0.161255 | -0.000081
max_ins wind | 14504 0.211036 1.000000 0.090655 0.026434 -0.096400 | 0.003972
_speed_time
10 minute
maximum -0.141265 0.140985 0.090655 1.000000 -0.082819 0.150080 -0.012582
precipitation
time
max_ins wind | 57440, -0.072747 0.026434 -0.082819 1.000000 0.033620 0.064215
_speed_direc
lowest
temperature 0.149037 -0.161255 -0.096400 0.150080 0.033620 1.000000 0.000122
time
yield 0.008283 -0.000081 0.003972 -0.012582 0.064215 0.000122 1.000000
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area max_wind_speed

area 1.000000 0.039676

max_wind_speed  0.03 1.000000

avg_am_cloud -0.109385 0.079189

total_du_sunshine -0.02020: 54
0.049784

min_rel_humid -0.016286

precip_duration -0.073591

0.158

avg_am_cloud
-0.109385 -0.020204
0.079189

1.000000

total_du_sunshine min_rel_humid precip_duration

0.049784 -0.07359

0.031454 -0.016286 ( 1

-0.381658 0.374870 0.388109

1.000000
-0.606422

1.000000 0.243515

0.243515 1.000000

Fig. 2. Correlation Values of the Selected Six Variables

Heatmap of Selected Variables
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IV. Exploration of Optimal Weather
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Fig. 3. Heatmap of Six Variables
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Table 5. RMSE Values with Every 6 Months Backwards

Duration RMSE
October ~ May 36105.249
September ~ April 35792.653
August ~ March 35403.141
July ~ February 35839.121
June ~ January 35833.844
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Table 6. Monthly RMSE Values

Month RMSE
March 36053.771
April 36700.675
May 36145.712
June 36253.564
July 36289.126

August 35525.532

V. Conclusions
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