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Effect of Different Land Surface Schemes on Simulation of Characteristics
of Spring Clear Day Boundary Layer in Pearl River Delta Region
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(School of Engineering,Sun Yat-sen University , Guangzhou 510006 , China)

Abstract: By using five different kinds of land surface parameterization schemes ( SLAB, Noah, RUC,
Pleim-Xiu and SSiB) in WRF model and combining with the latest land cover data Globcover2009, the
tests about boundary layer structural features were simulated in the Pearl River delta region from 28 to 29
April 2014. Meteorological parameters, including weed speed at 10m, temperature at 2 m, vertical pro-
file of wind speed and temperature, were evaluated and compared to the observations from 18 surface
weather stations and 1 sounding station in the research area. The results show that; (Dcompared with the
USGS land use data, distribution of land use classes in Globcover2009 is more consistent with the current
actual type of surface. The simulation precision of wind speed and temperature near the surface can be ef-
fectively improved by updating the land use data; @ WRF model can simulate the diurnal variations of
surface meteorological parameters basically. Due to the lowly coastal terrain, the simulations of wind
speed at 10m are more easily overestimated from these five schemes, while the results of temperature at
2m are underestimated to various degrees. Among them, the simulation result of wind speed in SLAB
scheme is the best and the simulated temperature in Noah scheme is more accurate than others, the error

between simulations and observations in SSiB scheme is the biggest. (3)The vertical profiles of wind speed
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and temperature obtained by Noah, SLAB, RUC and Pleim-Xiu are almost the same in variation trend

and these simulations are in line with the actual situation. The characteristics of atmospheric boundary

layer from SSiB scheme are not obvious for the reason that vertical stratification near the ground is set too

sparsely.

Key words: WRF model; land surface parameterization scheme; atmospheric boundary layer; Glob-

cover2009 ; the Pearl River delta region
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Table 1  Test schemes design

FEAW BmEdE RHRAEE  mERRVE
Noah_ U Noah USGS 35
Noah_ G Noah Globcover2009 35
SLAB SLAB Globcover2009 35
RUC RUC Globcover2009 35
PX Pleim-Xiu Globcover2009 35
SSiB SSiB -3 Globcover2009 28
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Table 2 Statistics for 10 m wind speed and 2m temperature at all the surface weather stations for five simulations

SH 10 m Wi/ (m-s™") 2 m S jR/C
" Noah_G SLAB RUC PX Noah_G SLAB RUC PX SSiB
MB -1.059 -0.646 -1.102 -0.740 -1.126 0.260 0. 864 1. 540 0. 909 2.049

MAGE 1.263 0. 895 1. 424 0. 968
RMSE 1. 810 1.529 2.025 1.798
corr 0. 480 0.551 0.328 0. 481

1. 505 0.538 0. 906 1. 540 0. 946 2. 049
2.234 1. 290 1. 955 1.973 2.101 3.770
0. 469 0. 875 0. 902 0. 851 0. 902 0. 879

1) XEGHHERRE P REA R, £14% . mean bias (MB) ., mean obsolete gross error (MAGE) | root mean-square

error (RMSE) J& correlation coefficient ( corr)
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temperature in King’s Park station at 20: 00 April 28
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