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Abstract The soil of some parts of the Tibetan Plateau contains an abundance of organic matter and gravel. On the basis
of previous research, a new parameterization scheme has been developed to consider the influences of these material on
soil thermal and hydrological conductivities. Sensitivity experiments conducted by using the Common Land Model to
improve the parameterizations of soil temperature, hydraulic conductivities, and soil surface resistance are compared with
simulation results from off-line numerical experiments reported by Southeast Tibet and Namco stations. By using the new
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parameterization scheme, the average deviation of the simulated soil moisture reported by the former station decreased by

0.04; however, the value showed a slight increase above the layer of 20 cm at the latter station. Although the average

deviation of soil temperature, except at the surface, is decreased by 0.2°C at the Southeast Tibet station, the biases

decrease above the layer of 40 cm at the Namco station. With the new parameterization, the discrepancies of soil net

radiation and surface sensible and latent heat fluxes are reduced. In particular, the surface latent heat flux at the Namco

station in July and August is reduced by about 20 W m 2, which is closer to the observation value than that obtained by

using the original parameterization.

Keywords Tibetan Plateau, Common Land Model, Soil organic matter, Gravel, Parameterization scheme
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Fig. 1 Comparison between soil thermal conductivities at two stations: (a) Southeast Tibet station; (b) Namco station
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Table 5 Comparison of bias between observation and simulation of soil moisture over two stations

A RIS BT 5 25/em”® em™

Sl 5 TR 4 cm 10 cm 20 cm 40 cm GEZRFE M 60 cm) 80 cm (JXZRFI A 100 cm) 160 cm
AR g 2 CTL —022  —0.17 -0.04 —0.08 —0.02
testl —0.13  —0.07 0.05 —0.08 —0.03
test2 —0.10  —0.05 0.03 —0.09 —0.04
test3 —0.08  —0.04 0.04 —0.08 —0.02
IS CTL 0.06 0.06 0.03 0.03 —0.001
testl 0.08 0.07 0.02 0.005 —0.02
test2 0.07 0.06 0.01 —0.008 0.01
test3 0.07 0.07 0.01 —0.004 —0.002

Fo6 MAMNuA IR RIRENRIEBSHNETARE

Table 6 Comparison of bias between observation and simulation of soil temperature over two stations

AR BE T2 22/°C

3 A [LERE 0 cm 4cm 10 cm 20 cm 40 cm AR 0 60 ) 80 cm G4 F A 100) 160 cm
FLAR Pl CTL 2.0 0.2 —1.2 —0.8 —0.3 —0.2
testl 1.5 —0.4 —2.0 —1.7 —1.3 —1.1
test2 12 —0.6 —2.0 —1.7 —1.1 —0.8
test3 2.7 0.8 —0.7 —0.5 —0.4 —0.5
IIAHT CTL —1.8 —3.0 —2.7 —2.0 —0.6 0.5
testl —2.1 —3.8 —3.8 —3.5 —22 —1.1
test2 —12 —2.0 —2.1 —2.1 —12 —0.4
test3 —0.6 —22 —22 —1.9 —1.0 —0.6
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Fig. 5 The time—depth crosssections of daily mean soil temperature at Southeast Tibet station: (a) Observation; (b) differences between CTL and observation;
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Table 7 The coefficient of determination (R %) and the simulated bias between observation and simulation of energy flux

over two stations

e I i

AR B R fR2E/W m’ R’ T 2/W m’ R’ (R 2E/W m’

AR P CTL 0.982 13.5 0.747 —2.0 0.745 443
Testl 0.982 16.9 0.725 —2.5 0.796 493
Test2 0.984 19.5 0.924 —5.7 0.836 58.0
Test3 0.985 14.1 0.945 2.6 0.870 34.6

A 3l CTL 0.873 35.1 0.674 —4.0 0.479 21.9
testl 0.881 33.3 0.648 —2.8 0.519 24.6
test2 0.874 38.1 0.676 —23 0.483 226
test3 0.882 29.1 0.703 43 0.568 1.7
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KA G 2 £%, 20 cm DL N AR S B
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RZ.

(2) BB TT ZE TSI PR AR i i 1 4L
ST -0 0w 5 5.7%, 32 13 10 cm A1 20 cm
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