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Scientific expeditions have suggested that the gravel is widely distributed over the TP with a rather high ® The 6-h EIN15 reanalysis data from the ECMWEF are adopted as the initial and boundary data. The gravel
content, However, the effect of gravel has not been considered in the mainstream land model currently. content is from the gridded Global Soil Dataset for use in Earth System Models (GSDE) which can download
® This study has taken into the effect of gravel account in the regional hydrothermal simulation over the TP. from http://globalchange.bnu.edu.cn/research/data.

® The soil temperature simulated by the gravel schemes is generally increased, especially in the western TP
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Scientific expeditions have suggested that the gravel (particle size > 2 mm) is widely distributed over the TP ® At the soil depths of 0.1 m and 0.4 m, the
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Fig 1. Spatial distribution of gravel content (unit: %) over the TP. Left: 0.4 m. Right: 2.0 m. f volumetric proportion of rock-forming mineral 7 N 7
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® Our main works are as follows:

1. A gravel dataset applicable to the RegCM4.7 is firstly developed and the pre-processing interface is modified
to make the gravel dataset available.

2. The original hydrothermal parameterization schemes are replaced by the gravel parameterization schemes. The shallow soil temperature simulated by the gravel schemes
3. Three small areas are selected in terms of the distribution of gravel content to assess the regional simulation increases by 0.5°C on average compare with that of the original
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® The gravel decreases the saturated hydraulic
conductivity of the mineral soil, and the
decreasing magnitude is related to the gravel
content.
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Fig 6. The three pictures above are the vertical feature for
the saturated hydraulic conductivity of the mineral soil in
the western TP (j), central TP (k), southeastern TP (l).

effect. schemes. The deep soil temperature simulated by gravel
schemes also increases especially in the western TP where the
difference can be up to 2°C.

High MAE region both the two schemes are centered in the
western TP. However, the area of the high MAE from the gravel
schemes is much small than that of the original schemes.

iy - - 30 O ® The gravel schemes restrict the excessively shallow soil SM
- " 55 s < simulated by the original schemes and increase the deep soil
‘ 0.05 .
a0 a0 ovla Ay s : SM in western TP. L : : .
N L o N - : The performance of the gravel schemes in simulating the soil hydrothermal parameters is improved
™ L " o 205 ® The gravel schemes ameliorate significantly the simulation compared with the original schemes.

a1 effect of the soil moisture compare with the original schemes

“ i, on the entire TP.
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WEag e SE e ste opE e e ot ae | 9E We  ar afe W ® The error for the soil temperature in the western TP is still significant. Besides the southeastern TP, the

Fig 2. Difference in simulated soil temperature Fig 3. Difference in simulated soil moisture between two ' performance in simulating the temporal variation of the SM below the middle soil layers still needs to be
between two schemes. Positive values stand that the schemes. Positive values stand that the temperature Fig 4. The spatial distribution of the mean absolute error for the soil 3:0” Lt improved.

temperature from the gravel schemes is higher than  from the gravel schemes is higher than that of the temperature and moisture. The four figures above are soilz,oN VR

that of the original schemes. Left: shallow layers. original schemes. Left: shallow layers. Right: deep layers| | temperature, and the four figures below are soil moisture. Left ® The increase of gravel content exerts a negative effect on saturated hydraulic conductivity.

Right: deep layers. column: gravel schemes. Right column: original schemes.




