doi:10. 11676/qxxb2014. 052 aE =ik

0 X 1 358 R X AR ﬂ*ﬁ\,m%’zlﬂiﬂti
KRR REMEBR I

= 1.2 /\ 3

WU Ying'* WENG Fuzhong®

MR E R LRRKY P ESE RS- -FE K E S TP 50 %, B A, 210044
1R DA R B 2 B i A 210044
NOAA/NESDIS/Center for Satellite Application and Research, College Park, MD 20742, USA

— W N

Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration, Nanjing University of

In formation Science & Technology s Nanjing 210044, China

2. School of Atmospheric Physics, Nanjing University of Information Science & Technology, Nanjing 210044, China
3. NOAA/ NESDIS/ Center for Satellite Application and Research, College Park , MD 20742, USA

2013-05-17 Wi f ,2014-04-28 i [=].

R, B . 2014, VDU X b M T X AN [ A AR M 2 R A AR SR B . R, 72(4) ¢ T49-759
Wu Ying. Weng Fuzhong. 2014. Effects of soil texture on the retrieved microwave emissivity at the different frequencies of a desert

area and its modeling. Acta Meteorologica Sinica, 72(4) . 749-759

Abstract In this study, the surface microwave emissivity of North Africa deserts is first retrieved from the AMSR-E (the Ad-
vanced Microwave Scanning Radiometer-Earth Observing System) measurements under clear atmospheric conditions. Then, the
spectral characteristics of the retrieved emissivity are classified and analyzed with respect to the underlying soil texture types.
The analyses indicate that the desert microwave emissivity is closely related with soil texture, and significantly varies with soil
particle size and composition. For those soil texture types which are mainly dominated by large-size particles, the emissivity
spectra of vertical (horizontal) polarization generally decrease (increase) with frequency. Yet, for those soil texture types
which contain fairly small-size particles, the emissivity values are almost constant or slightly increasing (decreasing) with fre-
quency for the vertical (horizontal) polarization. Furthermore, the microwave emissivity of the desert area also exhibits some
seasonal variation, especially for the soils composed by small-size particles. The horizontal polarization (H-Pol) emissivity
shows stronger seasonal variability than the vertical polarization (V-Pol) emissivity. These desert emissivity features are gener-
ally consistent with the simulations by the microwave land emissivity model of Weng et al (2001). The performance of Weng’s
model over the desert area has been greatly improved with its input parameters explicitly taking into account soil texture infor-
mation including sand fraction and particle size, e. g. , emissivity simulation bias of clay and clay loam decreased from 6% ,even
9% to less than 4%. Since Weng’s model is an essential component in the National Centers for Environmental Prediction
(NCEP) Global Forecast System (GFS), it is expected that such improvement would enhance the data assimilation over the
desert area, and subsequently improve the accuracy of the numerical weather prediction (NWP) system.

Key words Advanced Microwave Scanning Radiometer-Earth Observation System (AMSR-E), Soil texture, Microwave land

emissivity model, Desert area
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Fig.1 Soil texture in northern Africa
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Fig. 2 AMSR-E retrievals of mean land surface emissivity vs. soil texture classes as a function of frequency,

1 -5 January 2009 (a. Horizontal polarization, b. Vertical polarization)
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Fig. 3 Retrieved emissivities of each AMSR-E channel for the different soil types over northern Africa in 2008

(Left panels are for horizontal polarization, and right panels are for vertical polarization)
(a) and (b) sand, (¢) and (d) loamy sand, (e) and ({) sandy loam, (g) and (h) loam,
(1) and (j) sandy clay loam, (k) and (1) clay loam, and, (m) and (n) clay
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Fig.3 (Continued)
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