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Abstract
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The research project entitled "Seasonal Climate Forecasting Model for Rice Yield
Prediction Model for Thailand" aims to: 1) develop a seasonal climate forecasting for the rice
yield prediction model for Thailand 2) simulate the historical climate over Thailand for the
past 32-year period since 1979 to 2011 to serve as a baseline climate database for seasonal
climate forecasts. 3) forecast the 6-month real-time climate using for rice yield prediction
model, and 4) create the historical climate and seasonal climate forecasts database for use in
various impact studies. The Weather Research Forecasting (WRF) model is used for dynamical
downscaling the Climate Forecasting System (CFS) global model and produce the seasonal
climate datasets with high-spatial (up to 12 km grid resolution) and high-temporal (daily)
resolution. The simulated maximum temperature, minimum temperature, precipitation and
solar radiation are used as an input data for rice yield forecast model for the crop year 2016
and 2017. In addition, the results from both historical and the real-time seasonal climate
datasets are also available on the website http://www.soc.cmu.ac.th. Based on the analysis of
the performance of the WRF-CFS model in the historical climate simulation (named WRF-
CFSR), it is found that the WRF-CFSR could capture the temperature anomaly that affected by
the variability of tropical climate from the ENSO phenomenon agree well with the observation.
The analysis is also found that the performance of unbiased correction WRF-CFSR simulation

produced the temperature better than precipitation. The correlation coefficient (r) of simulated
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temperature is range 0.4-0.9, and the range of r is 0.3-0.5 for simulated precipitation. After the
bias correction by the Cumulative Distribution Function (CDF) method is applied, it was found
that the bias of precipitation was reduced, and the r coefficient was improved by more than
0.9. The bias-corrected temperature by Bias Correction (BC) method decreased the biases of
maximum temperature from 1 to 4 °C to -0.2 to 0.2 °C, 0-3 °C to -0.2 to 0.2 °C for the minimum
temperature. When the bias-corrected temperature and precipitation were used for analyzing
the extreme climate indices, it was found that simulated results produce well the extreme
indices except for the RX1Day and RX1Day extreme precipitation indices. The performance
analysis of seasonal climate model with 6-month real-time forecast (named WRF-CFSv2) was
found the slightly cold bias temperatures (particular in the wintertime), with an average r value
range of 0.7-0.9, while precipitation forecasts were wet bias with an average r range of 0. 3-0,
depending on the considered region initial time. The WRF-CFSv2 model predicts the real-time
seasonal extreme events similar to historical extreme simulation from the WRF-CFSR model,
which predicts extreme events comparable to the observed, except RX1Day RX5Day and
R35mm extreme precipitation indices. In addition, the analysis of seasonal climate simulation
using the WRF model both the WRF-CFSR reanalysis and real-time WRF-CFSv2 seasonal
forecasts were found to improve accuracy compared to raw precipitation and temperature

from the raw CFS global model.

The results of this study can be concluded that the WRF-CFSR model can simulate
acceptable historical climate compare to observation. In case of using these datasets at
stations levels to analyze or study other climate impacts, bias correction should be applied to
get better results. The method proposed by the team is Bias Correction (BC) for temperature
and Cumulative Distribution Function ( CDF) or Quantile Mapping for precipitation bias
correction. Based on the WRF-CFSv2 real-time seasonal climate forecast, it was found that the
initial condition was quite effective in predicting the accuracy and uncertainty of the forecast
results. Therefore, using different initial conditions (called ensemble forecasts) can expect to

reduce the forecast uncertainties.
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