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parameterization methods are better approaches to get related air-land parameters over
inhomogeneous landscape.

The utilization field of the new remote sensing parameterization methods and the
recommendations of improving the scheme have also been presented in this book.
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List of symbols

Symbol Interpretation Unit
Cp Drag coefficient -

Cy Bulk transfer coefficient of sensible heat -

c, Soil specific heat Jkg' K
(8 ' Air specific heat at constant pressure Jkg' K
d, Zero-plane displacement m

d, Earth-Sun distance AU

E Evaporation flux kgm?s’!
G Acceleration due to gravity m s
G, Soil heat flux W m?
h Vegetation height m

H Sensible heat flux W m™
k Von Karman constant -

kB! Excess resistance to heat transfer -

K Net short-wave radiation flux W m?
Kl Incoming short-wave radiation flux W m?
K, b) Mean in-band solar exo-atmospheric irradiance W m?
Kl 104 Radiation flux perpendicular to the top of atmosphere W m?
KT Outgoing short-wave radiation flux W m?
L Monin Obukhov stability length m

Ll Incoming Long-wave radiation flux W m?
L Outgoing Long-wave radiation flux W m?
LAI Leaf area Index m? m
Ly(xy) Satellite sensor detected radiance W m
NDVI Normalized Difference Vegetation Index -
MSAVI Modified soil adjusted vegetation index -
NDVI,,.. Maximum NDVI -
NDVI,., Minimum NDVI -

P Pressure Pa

q Specific humidity kg kg
o Surface reflectance (surface albedo) -

r Aerodynamic resistance Stm™
R, Richardson number -
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Symbol Interpretation Unit
R, Net radiation flux W m™
" Soil heat transportation resistance Stm!
SAVI Soil adjusted vegetation index -

t Time S

T Temperature K

T, Brightness temperature of channel 4 of NOAA/AVHRR K

T Brightness temperature of channel 5 of NOAA/AVHRR K
T,ir-n Air temperature at the blending height K

T, Surface temperature K

T, Air temperature K

Ty Brightness temperature K

u Horizontal component of wind speed ms’
U. Friction velocity ms’
Uy Wind speed at the blending height ms’
w Water vapor content gm?
z Reference height m

Zo Thermodynamic roughness length m

- Aerodynamic roughness length m

Z i Effective aerodynamic roughness length m

Zg Blending height m

Zs Reference height m

& Surface emissivity :

& Spectral emissivity of channel 4 on NOAA AVHRR

& Spectral emissivity of channel 5 on NOAA AVHRR

& Monin-Obukhov stability correction parameter cd
17 View angle of satellite degree
B Sun zenith angle rad

A Wavelength pm

A Latent heat of vaporization J kg
AE Latent heat flux W m?
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Symbol Interpretation Unit
A Evaporation fraction -
P Air density kg m?
o) Soil bulk density kg m?
p.C; Soil heat capacity Im3?K!
G, Air heat capacity Jm? K
o Stefan Boltzmann constant W m?2K*
T Momentum flux N m?
Band average transmittance ;
s Atmospheric short-wave transmittance -
7, Spectral atmospheric transmittance -
O Monin-Obukhov function for atmospheric momentum -
transport
&, Monin-Obukhov function for atmospheric heat transport -
Vi Azimuth angle rad
A Stability correction for atmospheric heat transport -
p Scattering coefficient -
yon Single scattering coefficient -
Vi Stability correction for atmospheric heat transport -
) Solar declination rad
w(x) Solar angle hour rad
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Abstract

Arid areas (e.g. desertification area—HEIFE) and high elevation areas (e.g. Tibetan
Plateau) with an inhomogeneous landscape are characterized by extreme gradients in land
surface properties, such as wetness, roughness and temperature, which have a significant
but local impact on the atmospheric boundary layer (ABL). Observations of the actual
extent over these areas are essential to understanding the mechanisms through which
mhomogeneous land surfaces may have a significant impact on the structure and
dynamlcs of the overlying ABL. Progress in this research area requires spatial
measurements of variables such as surface hemispherical reflectance, radiometric surface
temperature, Normalized Difference Vegetation Index (NDVI), Modified Soil Adjusted
Vegetation Index (MSAVI), vegetation coverage, leaf area index (LAI), local aerodynamic
roughness length, etc. Imaging radiometric on board satellites can provide useful
estimates of most of these variables. By using these variables we can derive the
distributions of land surface heat fluxes over inhomogeneous landscape.

Parameterization method to derive the regional land surface variables, vegetation
variables and land surface heat fluxes over inhomogeneous landscape by using NOAA
AVHRR data and field observations has been proposed in this book. The method was
applied to the GAME/Tibet area. The distributions and seasonal variations of NDVI,
MSAVI, vegetation coverage, leaf area index (LAI), surface reflectance, surface
temperature, net radiation flux, soil heat flux, sensible heat flux and latent heat flux have
been determined over the GAME/Tibet area. The derived results have been validated by
using thie “ground truth”, and this implies that the derived results are acceptable.

New parameterization methods to derive the regional land surface variables,
vegetation variables and land surface heat fluxes over inhomogeneous landscape by
combining Landsat TM data and field observations have also been proposed in this book.
The methods were applied to the inhomogeneous areas of HEIFE and AECMP’95. The
distributions of NDVI, MSAVI, vegetation coverage, leaf area index (LAI), surface
reflectance, surface temperature, net radiation flux, soil heat flux, sensible heat flux and
latent heat flux have been determined over these two areas. By using the “ground truth”
we validated the derived results. A comparison between the former results (of which the
land surface variables and surface heat fluxes were derived from Surface Energy Balance
Algorithm for Land—SEBAL) and the results derived from new parameterization method
has also been given in this book. The results show that the new satellite remote sensing
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