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Technical Note: Evaluation of LOVECLIM 1.3 for simulating
atmosphere during preindustrial and Last Glacial Maximum
periods
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Abstract : This study performed two preindustrial (Pl) and last glacial maximum (LGM) experiments
by using LOVECLIM 1.3, the earth system models of intermediate complexity. Surface temperature,
zonal wind at 200 hPa, and meridional wind at 800 hPa from these results are compared to those
from long—term climate experiments of pi and Igm in the Coupled Model Intercomparison Project phase
5 (CMIP5) in order to evaluate a performance of LOVECLIM. In a result, LOVECLIM well simulates
surface temperature during both Pl and LGM periods in terms of spatial distribution and seasonality
compared to CMIP5 modelling result. The spatial distribution and seasonality of zonal wind at 200
hPa in both periods are also well simulated but shows less similarity with CMIP5 result than surface
temperature. In contrast, meridional wind at 800 hPa shows weak pattern correlation and low normalized
standard deviation ratio against CMIP5 modeling results. This result suggests that surface temperature
and zonal wind at 200 hPa from LOVECLIM simulation can be used to examine past climate change,
but meridional wind might be interpreted with great caution.

Key words : Earth System Model of Intermediate Complexity, LOVECLIM, Last Glacial Maximum,
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Table 2. Brief description of experimental designs
for PI and LGM simulations
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Fig. 1. annual, DJF, MAM, JJA, and SON mean surface temperature (shade) and standard deviation (contour)
from Pl experiment by LOVECLIM (top) and average of piControl experiments by 7 CMIP5 models

(bottom).
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Fig. 2. taylor diagram for surface temperature from Pl experiment of LOVECLIM and piControl experiments
of 7 CMIP5 models. Reference value is the ensemble mean value from 7 CMIP5 models.
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Fig. 4. same as Fig. 2 except for 200 hPa zonal wind.
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Fig. 5. same as Fig. 1 except for 800 hPa meridional wind.
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Fig. 7. annual, DJF, MAM, JJA, and SON mean surface temperature (shade) and standard deviation
(contour) from LGM experiment by LOVECLIM (top) and average of lgm experiments by 7 CMIP5

models (bottom).

Fig. 8. taylor diagram for surface temperature from LGM experiment of LOVECLIM and Igm experiments
of 7 CMIP5 models. Reference value is the ensemble mean value from 7 CMIP5 models.
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