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ABSTRACT

Biophysical and biochemical processes through which crops interact with the atmosphere have been
simulated using land surface models and crop growth models. The Noah Multi Physics (MP) model
and the CERES-Rice model, which are a land surface model, and a crop growth model, respectively,
were used to simulate and compare rice growth and evapotranspiration (ET) in the areas near
Haenam flux tower in Korea. Simulations using these models were performed from 2003 to 2012
during which flux measurements were obtained at the Haenam site. The Noah MP model failed to
simulate the pattern of temporal change in leaf area index (LAI) after heading. The simulated
aboveground biomass with the Noah MP model was underestimated by about 10% of the actual
biomass. The ET simulated with the Noah MP model was as low as 21% of those with the CERES-
Rice model. In comparison with actual ET measured at Haenam flux site, the root mean square error
(RMSE) of the Noah MP model was 1.8 times larger than that of the CERES-Rice model. The Noah
MP model seems to show less reliable simulation of crop growth and ET due to simplified phenology
processes and assimilates partitioning compared with the CERES-Rice model. When ET was adjusted
by the ratio between leaf biomass simulated using CERES-Rice model and Noah MP model, however,
the RMSE of ET was reduced by 30%. This suggests that an improvement of the Noah MP model in
representing rice growth in paddy fields would allow more reliable simulation of matter and energy
fluxes.
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Table 1. Variables that represent leaf area index (LAI), biomass,

and evapotranspiration (ET) of CERES-Rice model and
Noah Multi Physics (MP) model

Classification ~ Noah MP (unit) ~ CERES-Rice (unit)
LAI LAI LAI
Leaf Biomass LFMASS (gm?) LWAD (kgha™)
Stem Biomass STMASS (gm™2) SWAD (kgha™)
ET QFX (Wm?) ETAD (mmd™)
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Fig. 1. Leaf area index (LAI) simulated from 2003 to 2012
using Noah Multi Physics (MP) model (A) and CERES-
Rice model (B). Each line represents LAI estimates in each
year. Simulated transplanting date was 15" of June in each
year.
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Fig. 2. Leaf biomass simulated from 2003 to 2012 using
Noah Multi Physics (MP) model (A) and CERES-Rice
model (B). Each line represents the estimates of leaf
biomass in each year. The first date of simulation was the
15" of June.
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Fig. 3. Stem biomass simulated from 2003 to 2012 using
Noah Multi Physics (MP) model (A) and CERES-Rice
model (B). Each line represents the estimates of stem
biomass in each year. The first date of simulation was the
15™ of June.
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Fig. 4. Daily average evapotranspiration (ET) simulated
using the Noah Multi Physics (MP) model and the CERES-
Rice model from 15" of June to 15" of September for ten
years (2003-2012).
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Fig. 5. Comparison of evapotranspiration (ET) simulated
using models and measured at Haenam flux site. ET was
simulated using CERES-Rice model and Noah Multi
Physics (MP) model. Measurements of ET were obtained
only on dates where no missing occurred in a 24-period.
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Fig. 6. Comparison of evapotranspiration measurements and
corrected evapotranspiration under the assumption that Noah
Multi Physics model simulated four big leaves rather than
one big leaf.
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