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Abstract 
Soil information (e.g. soil texture and porosity) from existing soil datasets over the Tibetan Plateau (TP) is claimed 
to be inadequate and even inaccurate for determining soil hydraulic properties(SHP) and soil thermal properties 
(STP), hampering the understanding of the land surface process. As the soil varies across three dominant climate 
zones (i.e. arid, semi-arid, and semi-humid) over the TP, the associated SHP/STP is expected to vary 
correspondingly. To obtain an explicit insight into the soil hydro-thermal consistency for land surface modelling over 
the TP, in situ and laboratory measurements of over 40 soil property profiles were obtained across the climate zones. 
Results show that porosity and SHP/STP differ across the climate zones and strongly depend on soil texture. In 
particular, it is proposed that gravel impact on porosity and SHP/STP are both considered in the arid zone and in 
deep layers of the semi-arid zone. Parameterization schemes for porosity, SHP and STP are investigated and 
compared with measurements taken. This reveals that the porosity determined by the bulk density scheme is the most 
applicable for the TP. To determine the SHP, including soil water retention curves and hydraulic conductivities, the 
pedotransfer functions (PTFs) developed by Cosby et al. (1984) (for the Clapp-Hornberger model) and the 
continuous Wösten et al. (1999) (for the van Genuchten-Mualem model) are recommended. The STP 
parameterization scheme proposed by Farouki (1981) based on the mode of De Vries (1963) performed better across 
the TP than other schemes. Using the parameterization schemes mentioned above, the uncertainties of five existing 
regional and global soil datasets and their derived SHP/STP over the TP are quantified through comparison with in 
situ and laboratory measurements. The measured soil property dataset is available at 
http://dx.doi:10.4121/uuid:c9564738-0d8d-4054-adcd-42fe7ae421dd. 
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