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Analysis on Aerodynamic and Thermodynamic Parameters
in the Semi — arid Rain Fed Field of Loess Plateau

CHEN Qian', LI Baozi', CHEN Tianyu’

(1. Gansu Weather Modification Office, Lanzhou 730020, China;
2. Weather Modification Centre of CMA, Beijing 100081, China)

Abstract : Based on data from the intensified observational period over spring wheat field area at the arid meteorology and ecological en-
vironment experimental station in Dingxi of Gansu Province from June to August 2003, which is located in the semi — arid rain fed agri-
cultural region of Loess Plateau, the aerodynamic roughness 7, , the thermodynamic roughness Z;, and the excess resistance to heat
transfer kB ™' were calculated and analyzed, firstly. Then, the spatial distributions of Z,, and kB ™" over eastern part of northwest China

were obtained, accompanied by vegetation index [, and surface temperature T, derived by satellite, respectively. The above parame-

ndy
ters can be used to estimate the heterogeneous land surface energy flux.
Key words: Loess Plateau; semi — arid rain fed field; aerodynamic roughness; thermodynamic roughness; excess resistance to heat

transfer
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Improvement of the Land Surface Model SHAW and
Simulation Analysis in the Loess Plateau

YANG Qidong'*, WANG Lijuan’

(1. Department of Atmospheric Sciences, Yunnan University, Kunming 650000, China; 2. Key Laboratory
Jfor Land Surface Process and Climate Change in Cold and Arid Regions, Chinese Academy of Sciences
Lanzhou 730000, China; 3. Institute of Arid Meteorology, CMA, Lanzhou 730020, China)

Abstract: A key problem in the land surface simulation study is accurately modeling the surface energy budget. But the turbulent heat
flux simulated by current land surface models was remarkable deviated from the observations. Therefore, parameterizing the surface tur-
bulent heat transport process is vital for improving land surface simulation ability. In this study, land surface model SHAW is em-
ployed, by improving the thermal roughness parameterization schemes and introducing dry surface layer evaporation schemes to improve
the turbulent heat flux simulation. By using the data obtained at SACOL site in Loess Plateau and the modified SHAW model, a single
point simulation is studied. Simultaneously, the SHAW model simulations are compared to investigate the effect of the modified param-
eterization schemes. Results suggest that the modified model can well simulate all the change tendency of the land surface characteris-
tics in semi — arid region, the bias was small between simulations and observations. Compared with the original SHAW model, the
modified model significantly improved the turbulent heat flux simulation, and better simulated net radiation, but the simulated soil tem-
perature and moisture were not obviously improved, this maybe attribute to the water and heat transfer process and parameterization
schemes related in the soil layers and need to study in the future.

Key words: SHAW model ; turbulent heat flux; Loess Plateau; SACOL site





