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Testing of Surface Flux Parameterizations for Estimating Summer Sensible
Heat Flux over the Arid Region of Northwest China from China
Meteorological Administration Data

ZHOU Degang

Center for Monsoon System Research, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100190

Abstract Meteorological variables observed at China Meteorological Administration (CMA) stations may differ from
those in field stations due to the effects of urbanization and other factors related to CMA observations. This hampers the
application of the determined thermodynamical parameters from field experiments in estimating the sensible heat flux
over the arid region of Northwest China. This study chooses several broadly used surface flux parameterization schemes
(including Z10, B82, Z98, Y08, Z12, etc.) and tests their sensitivities to momentum roughness length. It also tests their
application in the arid region of Northwest China by comparing the sensible heat flux estimation at Dunhuang with
observations and estimations of summer sensible heat flux over the whole arid region of Northwest China from CMA data.
The results indicate that the scheme taking the bulk transfer coefficient for heat as a constant may bring much uncertainty
to sensible heat flux estimation over the arid region. It is advised that the momentum roughness length at CMA stations
should consider that of the natural underlying surface where the station is located when determining the sensible heat flux,
although it may be disturbed by urbanization and other factors. The sensible heat flux estimated by the YO8 scheme seems
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relatively reasonable, and therefore the use of this scheme is advised when analyzing the characteristics of summer

surface sensible heat flux over the arid region of Northwest China.

Keywords Sensible heat flux, Flux parameterization, Arid region of Northwest China
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Fig. 1 Distribution of the chosen China Meteorological Administration (CMA) stations over the arid region of Northwest China (NWC), isolines display the

summer average rainfall amount (units: mm)
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Fig. 2 Estimation of sensible heat flux (units: W m %) at Gobi station during 8-13 August 2008 by different surface flux parameterization schemes: (a)

Average diurnal varia heat flux; (b) sensitivity of daily mean sensible heat flux to momentum roughness length
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Fig. 3 Comparisons of average diurnal variations at Gobi station with those at Dunhuang meteorological station during summer 2004-2009: (a) Wind speed

(units: m s™'); (b) difference between surface temperature and air temperature (7,— T}; units: °C)
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Table 2  Average sensible heat fluxes at Dunhuang meteorological station (Hcya, units: W m™?) estimated by thermodynamic

parameterization schemes, as well as mean bias (B)), mean absolute deviation (Byap), and root-mean-square deviation

(Brusp) between Heya and the sensible heat fluxes at Gobi station (Hggp;, units: W m_z) estimated by the same schemes
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Fig. 4 Comparisons of estimated sensible heat fluxes at Dunhuang
meteorological station during 8—13 August 2008 by different surface flux
parameterization schemes with observations at Dunhuang Gobi station
(Reference): (a) Comparisons of their multi-day average values (units: W
m?); (b) Taylor diagram, in which the circle denotes a reference point of
the observed sensible heat flux (Reference), the radial distance of the
estimation point from the origin is proportional to the standard deviation of
the estimated sensible heat flux by each surface flux parameterization
scheme relative to the observed sensible heat flux, the correlation
coefficient between each estimated sensible heat flux at Dunhuang
meteorological station and the observed sensible heat flux at Dunhuang
Gobi station is shown by the cosine of the azimuthal angle of the estimation
point, and their root-mean-square deviation is given by the distance of the

estimation point from the reference point
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Fig. 5 Summer sensible heat flux (units: W m ?) estimated by several flux parameterization schemes over the arid region of Northwest China: (a) Sensitivity

to momentum roughness length; (b) anomaly of sensible heat flux estimated by these schemes, with z,,, =1 mm
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Fig. 6 Spatial distribution of estimated summer sensible heat flux (units: W m™2) over the arid region of Northwest China: (a—¢) Estimated by the Z10, S, Z12,

B82, and Y08 schemes, respectively, with z,,, =1 mm
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