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Toriyama, J., Hashimoto, S., Shimizu, T. Sawano, S., Osone, Y. and Lehtonen, A.:Mapping of the productivity in Japanese cedar
plantation in Kyushu region using a process-based model. Kyushu J. For. Res. 71 : 33 — 37, 2018 Process-based models can be an
effective tool for predicting the responses of tree plantations to changing climate. In many cases, however, it is difficult to identify all
of the model parameters by direct measurement. This study tested the applicability of Bayesian calibration to the parameterization of
a process-based model for estimating the growth of Japanese cedar plantations. The process-based model Biome-BGC was used with
the default parameters (evergreen needleleaf forest). We also used monitoring data for Japanese cedar plantations, including the
monthly averaged data for the gross primary production (GPP) and ecosystem respiration (RE) for 2001-2003 in the Kahoku
Experimental Watershed in Kumamoto Prefecture. The simulations of GPP and RE were improved after Bayesian calibration,
compared with the default values. In addition, the map of net primary production (NPP) as an index of potential productivity in
Kyushu region was created based on current and future climate scenarios at a 1 -km resolution. The map remains under development
and the future work involves incorporating wide-area database such as soil properties.
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Fig. 1 Map of mean air temperature in Kyushu region

(a) and (b) are mean air temperature of current climate (1981-
2010) and future climate (2071-2100).
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Fig. 2 Exploration of eco-physiological parameters in Bayesian calibration
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Table 1. Statistics of eco-physiological parameters after Bayesian calibration

Leaf CN Rubisco_N gs_max
Unit ratio ratio ms’
Optimum value 62.64 0.02004 0.001501
Mean 61.85 0.02031 0.001551
Median 62.14 0.02025 0.001534
SD 1.04 0.00026 0.000051
Geweke's Z -0.004 -0.076 -0.046

SD i #ER =,
SD is standard deviation.
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Fig.3 Comparison of model output before and after the
optimization of eco-physiological parameters
Monthly data from Jan. 2001 to Dec. 2003 . Open circle and solid
line are observed value and model output, respectively. (2) and
(b) represents GPP and ecosystem respiration calculated using
default parameters of Biome-BGC, respectively. And (¢) and (d)
are GPP and RE based on optimized parameters, respectively.
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Fig. 4 Map of mean NPP in Kyushu region
The maps (2) and (b) are illustrated based on current and future
climate, respectively.
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The figures (2) and (b) are illustrated based on current and
future climate, respectively.
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Positive values in the difference shows the higher NPP in
future climate.
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