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Exploring of utilization of seasonal forecast climate information to the crop model: a case study
of Korean winter barley

Abstract

Winter seasonal forecast weather information (e. g., temperature and precipitation) for 1988 to
2013 of Jinju and Milyang where are the representative cultivation areas of winter barley in Nakdong
River basin, were generated respectively from the statistical model of multi-site weather generator
according to the nine conditions of normal (normal), or lower than normal (below), or higher than
normal (above). The growth and development model for barley, CERES-Barley was run with these
weather data to estimate heading date and potential yield of winter barley during the period. The
predicted heading time was expected to be reduced by -14% averagely at higher predicted seasonal
temperature than normal and to be delayed by 4% than the heading time simulated from the
observation. When predicted seasonal precipitation is high at higher seasonal temperatures than
normal, it is expected that the predicted potential yield change is 17%, and if the predicted seasonal
temperature is higher than normal, the predicted potential yield change increases to 31% compared
with the potential yield estimated from the observation. In the probability density function (PDF)
according to the below, normal, and above conditions of the seasonal predicted climate information,
the predicted heading time reproduced similarly around the heading time simulated from the
observation. However, the predicted potential yield estimated by seasonal forecast climate was out of
the distribution and range of the potential yield simulated from the observed climate in the probability
density distribution and was also over estimated. If the input parameters of CERES-Barely, such as
genetic parameters of barley, soil parameters or management information and so on are improved, it
can be expected that the utilization of seasonal predicted climate information can be enhanced to
predict the potential yield of barley in the crop model.

Key words: winter seasonal forecast, downscaling, winter barley, crop model, uncertainty,
predictability

Acknowledgement: This research was supported by the APEC Climate Center for Climatic
Information Services.
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Introduction

* Seasonal forecasts predict changes in the possibility of climate events that can occur
for a minimum duration of a month to a maximum duration of six months.

* Recently, research on seasonal forecasts has been actively conducted in Korea and
abroad.

» However, there have also been concerns about the accuracy and uncertainty of
seasonal forecast climate at multi-range scales, as well as the possibility of applying
these forecast to various fields.

Objectives & Study Areas

* Studies on the application of downscaled S2S and seasonal forecasting data for crop
modelling are rare in Korea.

In this study,

* Seasonal forecast climatic data of Nakdong river basin was generated by multi-site
weather generator based on statistical methods was input to the crop model for
prediction of winter barley growth and potential yield and its application possibility
for the prediction of crop growth response changes were examined.

Results 1. Evaluation of the heading day of barley predicted by winter
seasonal forecast climatic data

120 120

II. Evaluation of the potential yield of barley predicted by winter seasonal
forecast climatic data
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Figure 1 and 2 show the boxplot and probability density function (PDF) on the heading day and the potential yield

Yield (kg/10a)
estimated from seasonal climate prediction according to 9 conditions in Jinju. In the both of panels, a) are the

predicted heading day and the potential yield averaged at the lower precipitation than normal, near normal precipitation, and higher precipitation than normal when predicted seasonal temperature is higher, respectively. b) are the
predicted heading day and the potential yield averaged at three conditions such as the lower temperature than normal, near normal temperature, and higher temperature than normal when predicted seasonal precipitation is higher,
respectively. ¢) is the observed heading day and the observed yield as a reference, respectively. d) explain the PDF of the predicted heading days of 9 scenarios based on inter-annual variety. Baseline of d) present observation

heading day and yield, like c).

The predicted heading time reproduced similarly around the heading time simulated from the observation.

the predicted potential yield estimated by seasonal forecast climate was over estimated and also out of the
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Methods and Materials }N\ Conclusion
Study area & climate period: = It is expected that these seasonal forecast climate data will be available to predict the
> Representative growing area of Southern Korea: heading time and potential yield of winter barley in CERES-Barley.

Jinju and Miryang (Fig. 4) = However, it's expected that there would be some problems in utilizing the seasonal
> Observation climate: 1988-2013. forecast climate information on the potential yield of barley, but this could improve
‘Winter seasonal forecast climate: the utilization of seasonal climate prediction information if information on CERES-
» 3 inter-annual variability: Barely input parameters (e.g., genetic and soil parameters) are improved more and

* 9 combinations (refer: Tuble 2) seasonal forecast climate data suitable for predicting major crop growth periods are

700 .
- applied to the crop model.
500 Miryang = In addition, other than seasonal forecast climatic data produced by multi-site
A generators used in this study, various statistical methods for downscaling have been
300 . . . . . . .
s I developed, for example, simple or multivariate bias correction, or bias correction of
"
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3
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* Year Crop model simulation: Future work

> Genetic parameters: Kim et al. (2012). > CERES-Barley (Hoogenboom et al., 2010): We are working on development for assessing rice growth and uncertainty from

& refer Fig.5 version 4.6 seasonal forecast climatic data downscaled by SBC on Southeast Asia (e.g., Thailand or
References: Malaysia etc.), it is expected that the downscaled seasonal forecast climate data
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produced by various downscaled methods developed through these previous studies
will be utilized to the agricultural fields.
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