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ABSTRACT

In this study, we examined the error characteristic and bias correction method for one-month
temperature forecast data produced through joint development between the Rural Development
Administration and the Hong Kong University of Science and Technology. For this purpose,
hindcast data from 2013 to 2021, weather observation data, and various environmental
information were collected and error characteristics under various environmental conditions
were analyzed. In the case of maximum and minimum temperatures, the higher the elevation
and latitude, the larger the forecast error. On average, the RMSE of the forecast data
corrected by the linear regression model and the XGBoost decreased by 0.203, 0.438
(maximum temperature) and 0.069, 0.390 (minimum temperature), respectively, compared to
the uncorrected forecast data. Overall, XGBoost showed better error improvement than the
linear regression model. Through this study, it was found that errors in prediction data are
affected by topographical conditions, and that machine learning methods such as XGBoost
can effectively improve errors by considering various environmental factors.
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Fig. 1. Terrain Factors Using a Digital Elevation Model.
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Table 1. Changes in RMSE of Maximum Temperature According to Slope

(Unit : C)

Slope < 5 degrees

5~10 degrees > 10 degrees

RMSE 4.706

4.708 4.700
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Table 2. Changes in RMSE of Maximum Temperature According to Elevation

(Unit : C)
Corrected Forecast
Elevation Uncorrected Forecast
Linear Regression Model XGBoost

< 50m 4.450 4.351 4.163
50m~ 100m 4.637 4.470 4.295
100m~200m 4.820 4.508 4.329
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Table 3. Changes in RMSE of Maximum Temperature According to Latitude

(Unit : C)
Corrected Forecast
Latitude Uncorrected Forecast
Linear Regression Model XGBoost
< 35 degrees 3.968 3.812 3.635
35~37 degrees 4.771 4.579 4375
> 37 degrees 4919 4.681 4.379
Table 4. Error Characteristics of Maximum Temperature Forecast Data
(Unit : C)
Corrected Forecast
Error Uncorrected Forecast
Linear Regression Model XGBoost
RMSE 4.705 4.502 4.267
ME -1.245 0.005 0.003
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Table 5. Changes in RMSE of Minimum Temperature According to Slope

(Unit : C)

Slope < 5 degrees

5~10 degrees > 10 degrees

RMSE 3.802

3.710 3.794

Table 6. Changes in RMSE of Minimum Temperature According to Elevation

(Unit : C)
Corrected Forecast
Elevation Uncorrected Forecast - -
Linear Regression Model XGBoost

< 50m 3.576 3.520 3.206
50m~100m 3.823 3.688 3.352
100m ~200m 3.940 3.851 3.497

> 200m 3.971 3.950 3.651
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Table 7. Changes in RMSE of Minimum Temperature According to Latitude

(Unit : C)
Corrected Forecast
Latitude Uncorrected Forecast - -
Linear Regression Model XGBoost
< 35 degrees 3.331 3.330 3.066
35~37 degrees 3.713 3.635 3.341
> 37 degrees 4.054 3.969 3.592
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Table 8. Error Characteristics of Minimum Temperature Forecast Data

(Unit : C)
Corrected Forecast
Error Uncorrected Forecast
Linear Regression Model XGBoost
RMSE 3.779 3.710 3.389
ME 0.653 0.007 0.007
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