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Impacts of the BATS1e Land Surface Model on the Performance of
the p —o Regional Climate Model
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Abstract The p — ¢ regional climate model (PeRCM9) was developed for climate forecast over East Asia in the
1990s, and it has good performance in simulating the climate change over East Asia, but it still has some deficiencies
and need to be improved, for instance, its land surface process treatment is so simple that it can not elaborately de-
scribe the exchanges of the momentum fluxes, heat fluxes and moisture fluxes between land and air. The calcula-
tions of these flux exchanges are very important to improve the performance of PGRCM9, so it is necessary to im-
prove these flux calculations in PGRCM9. For this purpose, the authors choose Biosphere = Atmosphere Transfer
Scheme version le (BATSIe) to replace the old soil model in PGRCM9 regional climate model. BATSle has been
developed for suiting various NCAR General Circulation Models (GCMs), and its special emphasis has been given to
describe properly the role of the vegetation in modifying the surface moisture and energy budgets. It has been cou-
pled with many GCMs and RCMs, and it has good performance in simulating the flux exchanges between land and
air.

A coupling model (BATSIe-P6RCM9) with much more complex land - air interactions has been developed by
incorporating BATSIe into PGRCM9 in this paper, and the impacts of the BATSle on the PGRCM9 are examined by
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simulating the mean fields over East Asia in January and July and the three heavy rain processes occurred over the
Yangtze River and Huaihe River basins during the Meiyu period in 1991, The model results show that the capability
of the BATSle-P6RCM9 in simulating the climate mean fields over East Asia in winter and summer has been im-
proved obviously, and the improvement of the simulated meteorological elements in the near-surface layer and the
lower troposphere is more remarkable than in the middle-upper troposphere. The BATS1e-P6RCMY can simulate the
precipitation over southeastern China much better compared with the PGRCMO9 results,and it has a good performance
in simulating the three heavy rain processes over the Yangtze River and Huaihe River basins during the Meiyu period
in 1991. The improved simulations of the meteorological elements in each model layer follow the improvement in
simulating the land - air interactions in BATS1e-P6RCM9 owing to the improved calculations of the exchanges of
momentum fluxes, heat fluxes and moisture fluxes between land and air. Therefore, the performance of the
P6RCM9 in simulating short-range regional climate changes over East Asia can be improved notably by introducing

BATSIe land surface model. This work provides a good base for the further development of the PGRCM9 regional

climate model.
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Table 1  The correlation coefficients between the simulated

surface temperature, surface air temperature and the observa-

tions over China in Jan and Jul

Mo BNTaRY Y
R Surface temperature Surface air temperature
Expt Jan Jul Jan Jul
CTR 0.915 0. 631 0. 936 0. 780
NEW 0. 969 0. 792 0. 966 0. 826
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Table 2 The correlation coefficients between the simulated air temperature, wind and geopotential height fields and the NCEP/

NCAR reanalysis data in Jan

SR Air temperature

;1) X Zonal wind

2211 X, Meridional wind 1 #EE Geopotential height

CTR NEW CTR NEW CTR NEW CTR NEW
100 hPa 0. 9465 0.9473 0.9923 0. 9924 0. 7795 0. 7821 0. 9988 0. 9988
300 hPa 0. 9965 0. 9966 0. 9902 0. 9909 0. 9411 0. 9415 0. 9980 0. 9983
500 hPa 0. 9969 0. 9978 0. 9360 0. 9470 0. 8814 0. 9353 0. 9964 0. 9965
700 hPa 0.9923 0. 9942 0. 6821 0. 7898 0. 6418 0. 6135 0. 9844 0.9911
850 hPa 0. 9718 0. 9931 0. 8230 0. 8377 0. 7545 0.7419 0. 9261 0. 9520
1000 hPa 0. 8787 0. 9388

T MRIZAOREOE R R 22, .

Note: The values with underlines show that the simulated results in NEW expt do not become better, the same below.

®3 REFx2,BA7AH

Table 3 As in Table 2, except for Jul

SR Air temperature #; [a] X Zonal wind 22111 X Meridional wind 1 #E B Geopotential height

CTR NEW CTR NEW CTR NEW CTR NEW
100 hPa 0.9725 0. 9767 0. 8911 0. 8702 0. 1680 0.1745 0.5726 0. 6559
300 hPa 0. 8764 0. 8831 0. 8551 0. 8583 0.2933 0. 2628 0. 9598 0. 9559
500 hPa 0.9315 0. 9448 0. 7533 0. 7629 0.3763 0. 5403 0. 9610 0. 9697
700 hPa 0. 8207 0.9318 0. 6250 0. 6821 0. 6597 0. 6621 0. 9409 0. 9590
850 hPa 0. 6892 0. 8523 0. 8479 0. 8610 0.7231 0. 7892 0.9142 0. 9279
1000 hPa 0. 8792 0.9132
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Fig. 5 Same as in Fig. 1, but for the rainfall (mm) over China

in Jan
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Fig. 6 As in Fig. 5, except for Jul
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F4 ERHNFEMER 1 BT BMEKGERNN 7 ERHE
XRHE
Table 4 The correlation coefficients between the simulated

precipitations and the observations over China in Jan and Jul

[X 33k iR36 Expts
CTR(Jan) NEW(Jan) CTRJul) NEW(Jul)

Region

H1[E China 0.533 0. 658 0. 375 0. 452

#%dt Northeast China 0. 224 0.415 0.472 0. 403

4]t North China 0. 205 0.311 4.263  0.528
% Southeast China 0. 308 0.695 —0.122 0. 332
Pi%EE West China 0. 392 0. 210 0. 285 0. 562
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Fig. 7 The rainfall (mm) over the Changjiang River-Huaihe River valley during 18 =27 May 1991: (a) CTR91; (b) NEW91; (c¢) observa-

tion
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Fig. 8 As in Fig. 7, except for 2~ 20 Jun 1991
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Fig. 9 As in Fig. 7, except for 30 Jun- 13 Jul 1991
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