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Abstract

A theoretical analysis is performed to evaluate the retrieval precision of atmospheric
temperature profiles obtained with the HIRS/3 data. This method is based on singular value
decomposition and empirical orthogonal function technology. The theoretical results showed that
the absolute errors in low latitude were less than that in the middle-high latitude and the
geography distribution of relative errors is opposite to absolute errors in general. For vertical
distribution, the errors are biggish in the upper and lower atmosphere; lesser from 500hpa to

850hpa. The sensibilities of retrieval to observation are the lowest in middle atmosphere.

Introduction

The meteorological satellite can detect the global. The functions of satellite data used in
weather and climate prediction are always regarded very important. Recently, high performance
vertical detectors are put into the launched meteorological satellite one after the other. It has been
proved that using three- and four-dimension assimilation method can assimilate the satellite
radiation data directly and improve the global weather forecast distinctly. But as an information
source of atmospheric parameter, the information provided by satellite data is narrow. In other
words, the retrieval precision of temperature and humidity is limited. So the estimation of retrieval
precision is important to the exertion of retrieval results and the assimilation of satellite data.
Theoretically speaking, retrieval errors come from three aspects: radiance observation error,
vertical resolution error and error of the fast radiative transfer model. Many scholars have
theoretically analyzed the retrieval vertical resolution and errors on temperature and humidity
profiles since 1970s (Huang et al., 1992; Rodgers, 1988; Thompson et al., 1986). These analyses
were based on radiative transfer equation (RTE). Because the retrieval errors in theory vary with
regions and seasons, a more detailed image of error distribution is needed.

In this paper, an analytic method of retrieval error is proposed. It is based on ‘generalized
linear inverses theory’. The retrieved atmospheric parameter modal can be separated under the
hypothesis of RTE’S linearization. At the same time, the basal vertical structure of temperature
can be picked-up by using EOF technique.

The method of error analysis

On the condition of linear approximation, the issue of retrieving temperature profile can be
come down to calculate the integral equation:

Ps
81, = [ K, (p)3T(p)dp ()
0

where |, is the radiation dose reached satellite inductor at frequency V, T(p) is the air
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temperature at pressure P , P, is the surface press, K () is variation kernel function.

ol, =1, - 17, ST =T -T°, superscript 0 denote reference value. For practical application,

when the number of available observation channels is N and the layers of the profile to be
retrieved is set to M, N linear equations can be constructed and expressed by: ol =Ko T.

As mentioned in introduction, the characters of kernel function often make the retrieval
ill-posed and cause the solution nonunique or sensitive to the observation errors. The properties of
the solution can be examined by generalized inverse theory (Wiggins, 1972). This theory is based

on singular vector decomposition (SVD). From the theory, matrix K can be decompounded as:
K=U,A VS ()

| I

where Ap is P x P matrix containing P nonzero eigenvalues along the diagonal; U,,V,is
constructed by the left vectors U, and right vectors V,, respectively. U,,V;satisfy the orthogonal
relation U, U ; =6, ;and v V; =6, ;. The decomposition implies thatdT ’s projection in V, have
relationship with the observation data and can be retrieved from observation. While the projection
of oT in subspaceV,, is independent of the observation. That is the so-called resolution error.
Assume the observation errors are independent and have the same variance Gj . Then the variance

of observation-caused error is obtained by:
2
of - 2
o =Wdtr(VpAPZVpT) =Ro; , 3)
where tr(A) is the trace of matrix, R is error amplification factor which is mainly determined by
the minimum of eigenvalue /1; . In actual calculation, A° is set to zero if A’ is less than a specified
value (Chou, 1986; Wunsch, 1978).

Another primary source of retrieval error is the resolution error. In order to analysis it, EOF
technique is used. Consider a time series of temperature profiles represented by a L x M matrix A.

Solve AT AqiT = qiT 7:, we get M eigenvalues y, and eigenvectors (. OT, can be expanded
according to the orthogonal primary function. After the projection of(};in space V, had been
counted, the total resolution error can be obtained by:
M’ M’ P
2 2
O-sz,k =Z<Ci> ei,k2 :Z<Ci> (a; _Zaijvj ). 4)
i=1 i=1 j=1
where <Ci >2 can be directly calculated from sample data. When the model error didn’t be

considered, retrieval error o,, is the square root of the sum of observation-caused error,

resolution error and truncation error of EOF.

The retrieval error analysis
Utilizing the error estimate method given in last section, the global retrieval error distribution
of temperature profile can be calculated with HIRS/3 data. The air parameter samples are the

I x1°NCEP data in Jan and Jul 1999-2003. The reference values are the average temperature
profiles at each spot. The vertical structure of temperature increment in most regions can be
represented by the first 7 truncated EOF vectors.

Optimum truncation order in SVD
It’s seen from last section that resolution errors decrease when the truncation order in SVD
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increases, while the observation-caused errors increase. A good truncate order should be selected
by considering both stability and resolution. When the observation error O'j and atmosphere

parameter samples were given, the optimum truncate order can be confirmed according to the least
error in whole layer. Fig.1 is the distribution of optimum truncation order obtained with HIRS/3
data in Jan and Jul. Here the assumption that brightness temperature error is 0.25K is applied. It
was shown in fig.1 that P is small near Tibetan Plateau, low latitude region and some regions of
Antarctica. In Jan, P is 2 on some equator regions of Indian Ocean. In Jul, the regions
corresponding to small P extend. In most regions of middle-low latitude of Northern Hemisphere
P is smaller than or equal to 4. In Southern Hemisphere, the values of P are similar to that in Jan.
The magnitude of P represents the information of temperature profiles retained in the satellite data.

The larger P, the more information can be retrieved from satellite data.
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Fig.1  The optimum truncation order P in Jan and Jul

In fact, the distribution of optimum truncation order is dependent on the distribution of
temperature mean square deviation. Fig.2 is the distribution of averaged mean square
deviation of temperature over the whole layer. It shows that the value in low latitude region
has minimum and it is larger in winter than that in summer in mid-high latitude region
(Northern Hemisphere in Jan and Southern Hemisphere in July).This explains that high (or
low) mean square deviation of temperature is corresponding to high (or low) optimum
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Fig.2 The rms (K) of temperature in whole level in Jan and Jul

Result analysis

The retrieval errors can be calculated according to the optimal truncation order in each
net point. Figs.3 is the retrieval errors at 500hpa, 850hpa in Jan and Jul. At 500hpa, the high
error regions in northern hemisphere lie in the region from north Pacific to North American.
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Qinghai-Xizang Plateau is also a high error zone; the error is about 2.0K currently. The high
error zone in the southern hemisphere is still in the high latitude region, the error is about
2.0K. The error in low latitude is less than 1.0K. Error distribution in Jul is similar to Jan. But
the values are less than Jan, about 0.5K. The retrieval errors in 850hpa tie to landform
obviously. Whether Jan or Jul, the errors in mainland are higher than that of ocean regions
clearly. The errors in mainland are about 2.0K (Jan) or 1.5K (July). The errors in ocean region
are about 0.5-1.5K.
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Fig.3 The absolute errors at 500hpa and 800hpa
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Fig.4 Mean relative error at 60°N and 30°N

The total conclusion gained from above analysis is that the retrieval errors at ocean and
Torrid Zone were lesser. But that didn’t represent the retrieval ability, because the temperature
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time variability in these regions is lesser. In order to show it, the relative errors that are
defined as the quotient of absolute errors and the rms of temperature have been calculated.
Figs.4 is the vertical profiles of relative errors averaged in two latitudes. The results showed
that the character of vertical distribution at 60°N, 30°N is similar in Jan and Jul. That is, the
relative errors are small in middle atmosphere; high in upper and lower atmosphere. The
character of concrete values is that the higher (lower) latitude is corresponding to smaller
(bigger) relative error. The variation trend at latitude is different to absolute errors completely.
The comparison of relative error in Jan and Jul showed that the value in Jan was smaller than
that in Jul. Especially the difference between Jan and Jul at 30°N is relatively big. These
distribution characters of error in latitude relate to the time variability of the atmospheric
temperature.

Summary and discussion

The method of counting resolution errors and observation-caused errors with satellite
data is based on ‘generalized linear inverses theory’. When the observation error is given, the
retrieval errors at each altitude can be calculated easily. The main modal of atmospheric
vertical structure can be gained by EOF. Using NCEP temperature data as the samples, this
method can calculate the optimal truncation order in generalized linear inverses and calculate
the error distribution of temperature profile at each equipressure surface with HIRS/3 data in
Jan and Jul. The basic characters are as follows:

(1)The optimum truncation order decides the effective information offered by satellite
measurements. The values obtained with HIRS/3 data are between 3 and 7. The results show
that the optimum truncation order is small in low latitude regions and high in mid-high
latitude areas. This character relates to the time variability of temperature profile.

(2)For vertical distribution, the retrieval errors of temperature profile are more at upper
and lower atmosphere. The errors between 400hpa and 850hpa are relatively small.

(3)For geography distribution, the absolute errors in middle-high latitude region,
especially in the northern hemisphere, are the most; in equator zone are the least. While the
distribution character of relative errors is reverse to absolute errors. This indicates that
satellite data offered more effective information in the regions of biggish temperature

variability.

References

Chou Jifan, 1986: Long-period numerical weather forecast. Meteorology publishing
company, Beijing, 216-231.

Huang, H. L., W. L. Smith, and H. M. Woolf 1992: Vertical resolution and accuracy of
atmospheric infrared sounding spectrometers. Journal of Applied Meteorology, 31,
265-274.

Rodgers, C.D., 1988: A general error analysis for profile retrieval. Advances in Remote
Sensing Retrieval Methods, A. Deepak Publishing, 285-298.

Thompson, O.E. 1991: Regularizing the satellite temperature-retrieval problem through

775



International TOVS Study Conference-XIV Proceedings

singular-value decomposition of the radiative transfer physics. Mon. Wea. Rev., 120,
2314-2328.

Thompson, O.E., D. D. Dazlich, and Yu-Tai Hou 1986: The ill-posed nature of the satellite
temperature retrieval problem and the limits of retrievability. Journal of Atmospheric
and Oceanic Technology, 3, 643-649.

Wiggins, R. A. 1972: The general linear inverse problem: implication of surface waves
and free oscillations for Earth structure. Reviews of Geophysics and Space Sciences,
10, 251-285.

Waunsch, C., 1978: The North Atlantic general circulation west of 50°W determined by
inverse methods. Reviews of Geophysics and Space Physics, 16(4), 583-620.

776



ATOVS

Proceedings
of the
Fourteenth
International
TOVS Study

Conference

Beijing, China
25-31 May 2005



	1_2_Lavanant.pdf
	A global cloud detection scheme for high spectral resolution instruments  
	Lydie Lavanant *, Anthony C. L. Lee ** 
	 

	Summary 
	Introduction 
	MODIS and AVHRR cloud description in sounder FOVs 
	PCA-based cloud mask description 
	PCA-based cloud mask results  
	IASI level1c AVHRR radiances analysis cloud mask 
	The weakness of the method as applied in this study concerns as always the Very-Low level and fractional clouds and the thin semi-transparent clouds. Thin cirrus seems to be better detected with the PCA-based cloud mask but of course the situations are different and this will be verified on IASI after the METOP launch. 
	Figures 7: agreement of the IASI AVHRR cluster-based and the collocated AVHRR full resolution cloud discriminations as function of the AVHRR cloud type, on the global EUMETSAT pre-launch test orbit.  
	 
	 
	 
	 
	 
	 
	 
	Figures 8: cloud classification comparison for the land and day part of the orbit. Left figure: AVHRR full resolution cloud mask. Right figure: IASI level1c cluster-based cloud mask. 
	Conclusion 
	References 


	1_5_Li.pdf
	University of Wisconsin-Madison 
	1225 West Dayton Street 
	Madison, WI 53706 
	AIRS spatial coverage is provided by the scan head assembly, containing a cross track rotary scan mirror and calibrators. The scan mirror has two speed regimes: During the first 2 seconds it rotates at 49.5 degree/second, generating a scan line with 90 ground footprints, each with a 1.1 degree diameter field-of-view (FOV). During the remaining 0.667 seconds the scan mirror finishes the remaining 261 degrees of a full revolution.  The AIRS spatial distribution is used in the collocation between the MODIS and AIRS measurements, which is the first step for the optimal MODIS/AIRS cloud-clearing.  The MODIS pixels with 1 km spatial resolution are collocated within an AIRS footprint.  Several collocation algorithms have been developed that are based on the scanning geometry of two instruments flown on the same satellite (Nagle 1998; Frey et al. 1995).  With a set of AIRS earth-located observations, the footprint of each AIRS observation describes a figure that is circular at nadir, quasi-ellipsoidal at intermediate scan angles, and ovular at extreme scan angles.  The diameter of the AIRS footprint at nadir is approximately 13.5 km.  Depending on the angular difference between the AIRS and MODIS slant range vectors, a weight (() is assigned to each MODIS pixel collocated to AIRS: 1 if the MODIS pixel lies at the center of the AIRS oval, and zero if at the outer edge. The collocation is modeled correctly and the algorithm provides an accuracy better than 1 km, provided that the geometry information from both instruments is accurate.    
	  
	In this paper, optimal cloud-clearing for sounder cloudy radiances using imager IR clear radiances has been successfully demonstrated by using AIRS and MODIS.  About 30% of AIRS cloudy footprints (or 50% of the partly cloudy footprints) are successfully cloud-cleared with the help of MODIS high spatial resolution data.  In the optimal imager/sounder cloud-clearing, the imager provides a cloud mask for sounder footprints while the multispectral imager IR provides clear radiance observations to synergistically determine N* and to be used as quality control.  The following conclusions can be drawn from this study: 
	 
	This work is very effective for cloud-clearing the AIRS footprints contaminated by water clouds.  The approach could be employed on GOES-R with HES sounder and ABI (e.g., ABI 3.9, 6.15, 7.0, 7.4, 8.5, 9.73, 10.35, 11.2, 12.3 and 13.3 (m bands are critical for HES/ABI cloud-clearing).  Future work will focus on cloud-clearing for footprints with mutli-layer clouds.  For example, employing multi-layer cloud-clearing approach developed by Susskind et al. [2] and using MODIS clear observations for high spatial resolution cloud-clearing could be of great potential 
	  
	Frey, R. A., S. A. Ackerman, and B. J. Soden, 1995: Climate parameters from  
	satellite spectral measurements.  Part I: Collocated AVHRR and HIRS/2 observations of spectral greenhouse parameter,  J. Clim., vol. 9, pp.327 – 344. 


	1_5_Li.pdf
	University of Wisconsin-Madison 
	1225 West Dayton Street 
	Madison, WI 53706 
	AIRS spatial coverage is provided by the scan head assembly, containing a cross track rotary scan mirror and calibrators. The scan mirror has two speed regimes: During the first 2 seconds it rotates at 49.5 degree/second, generating a scan line with 90 ground footprints, each with a 1.1 degree diameter field-of-view (FOV). During the remaining 0.667 seconds the scan mirror finishes the remaining 261 degrees of a full revolution.  The AIRS spatial distribution is used in the collocation between the MODIS and AIRS measurements, which is the first step for the optimal MODIS/AIRS cloud-clearing.  The MODIS pixels with 1 km spatial resolution are collocated within an AIRS footprint.  Several collocation algorithms have been developed that are based on the scanning geometry of two instruments flown on the same satellite (Nagle 1998; Frey et al. 1995).  With a set of AIRS earth-located observations, the footprint of each AIRS observation describes a figure that is circular at nadir, quasi-ellipsoidal at intermediate scan angles, and ovular at extreme scan angles.  The diameter of the AIRS footprint at nadir is approximately 13.5 km.  Depending on the angular difference between the AIRS and MODIS slant range vectors, a weight (() is assigned to each MODIS pixel collocated to AIRS: 1 if the MODIS pixel lies at the center of the AIRS oval, and zero if at the outer edge. The collocation is modeled correctly and the algorithm provides an accuracy better than 1 km, provided that the geometry information from both instruments is accurate.    
	  
	In this paper, optimal cloud-clearing for sounder cloudy radiances using imager IR clear radiances has been successfully demonstrated by using AIRS and MODIS.  About 30% of AIRS cloudy footprints (or 50% of the partly cloudy footprints) are successfully cloud-cleared with the help of MODIS high spatial resolution data.  In the optimal imager/sounder cloud-clearing, the imager provides a cloud mask for sounder footprints while the multispectral imager IR provides clear radiance observations to synergistically determine N* and to be used as quality control.  The following conclusions can be drawn from this study: 
	 
	This work is very effective for cloud-clearing the AIRS footprints contaminated by water clouds.  The approach could be employed on GOES-R with HES sounder and ABI (e.g., ABI 3.9, 6.15, 7.0, 7.4, 8.5, 9.73, 10.35, 11.2, 12.3 and 13.3 (m bands are critical for HES/ABI cloud-clearing).  Future work will focus on cloud-clearing for footprints with mutli-layer clouds.  For example, employing multi-layer cloud-clearing approach developed by Susskind et al. [2] and using MODIS clear observations for high spatial resolution cloud-clearing could be of great potential 
	  
	Frey, R. A., S. A. Ackerman, and B. J. Soden, 1995: Climate parameters from  
	satellite spectral measurements.  Part I: Collocated AVHRR and HIRS/2 observations of spectral greenhouse parameter,  J. Clim., vol. 9, pp.327 – 344. 


	2_3_Yao.pdf
	Effects of noise and calibration offset 

	2_9_Borbas.pdf
	Abstract 

	2_10_Jiang.pdf
	Neural Networks for Atmospheric Temperature Retrieval from AQUA AIRS/AMSU/HSB Measurements 
	Deming Jiang1) 3), Chaohua Dong2), Peng Zhang2), Xuebao Wu2) 
	ACKNOWLEDGEMENTS 



	3_1_Menzel.pdf
	Abstract 
	6. CONCLUSIONS 
	 
	7. ACKNOWLEDGMENTS 
	8. REFERENCES 
	Cloud Level
	All Densities

	Cloud Level
	All Densities



	3_2_Stubenrauch.pdf
	Survey of Cirrus and atmospheric properties from TOVS Path-B: Natural variability and impact of air traffic on cirrus coverage 
	 
	C. J.  Stubenrauch and Atmospheric Analysis (ARA) Group1, U. Schumann2  
	Abstract                             
	Data 
	High Cloud properties 
	  
	 
	Upper tropospheric humidity  
	  
	 
	Impact of air traffic on cirrus  
	References 


	3_3_Cimini.pdf
	Cloud Parameters from Infrared and Microwave Satellite Measurements  
	CONCLUSION AND FUTURE WORK 


	3_4_Zhang.pdf
	Sensitivity Study of the MODIS Cloud Top Property 
	  Algorithm to CO2 Spectral Response Functions 
	Abstract 
	Acknowledgments 



	6_4_Poli.pdf
	Paul Poli 1, Joanna Joiner 2, and Delphine Lacroix 3 
	Introduction 
	 Results and Discussion 
	 Conclusions and Future Work 


	6_6_Kleespies.pdf
	6. References 
	MHS

	7_2_Harris.pdf
	Use of Level-1d ATOVS Radiances in GASP 
	Melbourne, Australia 
	Acknowledgements 
	References 



	7_3_Hilton.pdf
	  

	7_5_Rabier.pdf
	 
	Future work 
	Acknowledgements  

	8_3_LeMarshall.pdf
	NASA, NOAA, DoD, Joint Center for Satellite Data Assimilation, Camp Springs, Maryland, USA 

	8_5_George.pdf
	References 

	8_7_Anselmo.pdf
	Abstract 
	Introduction 
	Modifications to the Selection Process for AMSU Data 
	Experiment Setup 
	Experiment Results 
	Conclusions 
	Future Work 
	References 


	8_8_Randriamampianina.pdf
	Abstract 
	Introduction 
	The ALADIN/HU model and its assimilation system 
	 Pre-processing of satellite data 
	  Bias correction 
	Investigation of radiance-bias correction for LAM 
	Description of the experiments 
	Results and discussion 
	 Comparison of biases using different bias correction files  
	Impact of the global bias correction file  
	Impact of no air-mass bias correction in the processing of AMSU-A 
	Combining the scan-angle bias correction of the global model with the air-mass bias coefficients of the LAM 


	Investigation of full grid AMSU-B data 
	Description of the experiments 
	Results and discussion 
	Influence of the assimilation of AMSU-B data on temperature and humidity bias 
	Impact of AMSU-B data on the analysis and short-range forecasts 


	 
	Figure 11. RMSE for the 48-hour forecast of relative humidity for the runs with (SFB8) and without (NAMV) assimilation of AMSU-B data. 
	Evaluation of the different usage of the AMSU-B data 
	 
	 
	Comparison of 6-hour precipitation forecasts 

	Conclusions 

	References 
	 


	8_10_Zhang.pdf
	Zhang Lei1, Ma Gang2, Wang Yunfeng3, Fang Zongyi2 
	 
	2.National Satellite Meteorological Center, Beijing, China 
	ABSTRACT 
	Theory and model 
	Experiments setup 
	Conclusion 
	Acknowledgement 
	References 



	8_11_Auligne.pdf
	Further study of bias correction 
	for satellite data at ECMWF 
	Thomas Auligné, Tony McNally 
	1. Introduction 
	2. Bias correction 
	3. Results 
	4. Interaction with quality control  
	5. Conclusions 
	References 

	9_6_Klaes.pdf
	K. Dieter Klaes
	Abstract
	Introduction
	Programmatic Aspects
	Geostationary Systems
	Optional Programmes
	SPACECRAFT AND INSTRUMENTS
	EUMETSAT Polar System
	Geostationary Satellites
	Meteosat Transition Programme
	Meteosat Second Generation
	ATOVS RETRANSMISSION SERVICE
	Outlook
	Conclusions
	
	
	
	References





	11_2_Schluessel.pdf
	Super-Channel Selection for IASI Retrievals 
	Peter Schlüssel 
	Abstract 
	Introduction 
	 Super-Channel Composition  
	Data Set and radiative Transfer Calculations 
	Correlation and Regression Analysis 
	 
	Conclusion and Discussion 
	References 


	11_4_Elliott.pdf
	Level 1 data 
	Level 2 data 
	GTS distribution 

	11_6_McKernan.pdf
	Éamonn McKernan
	Rhea System S. A., Louvain-la-neuve, Belgium
	EUMETSAT Darmstadt, Germany
	Objectives and Priorities
	Cal/Val Facility
	Cal/Val Tools
	Planned Cal/Val Activities
	Logic of Activities
	Conclusions
	References
	Acknowledgements



	A05_Stubenrauch.pdf
	Evaluation of parametrizations of microphysical and optical properties for radiative flux computations in climate models  
	using TOVS-ScaRaB satellite observations 
	 
	 
	C. J.  Stubenrauch, F. Eddounia1, and J. M. Edwards2  
	Abstract 
	Introduction 
	TOVS – ScaRaB data set 
	Cirrus radiative flux analysis  
	 
	  
	 
	Best suited parametrizations of De for climate model simulations 
	References 


	A09_Puschell.pdf
	 
	Summary 

	A28_Dyras.pdf
	Izabela Dyras, Bożena Łapeta, Danuta Serafin-Rek 
	Introduction 
	Snow-free conditions algorithms  
	Wintertime algorithm  
	TPW algorithm verification 
	Conclusions 
	 



	Acknowledgement  
	References  



	A35_Wang.pdf
	Central Weather Bureau 
	Abstract 
	Introduction 
	Data 

	Algorithm 
	Analysis 
	References 



	A40_Qi.pdf
	ABSTRACT
	INTRODUCTION
	CALCULATION OF THE FAST TRANSMITTANCE COEFFICIENT
	VALIDATION OF FAST RT COEFFICIENTS
	SUMMARY



	A42_Zhang.pdf
	1. Introduction 
	4. Examples for ATOVS Data Applications 

	A43_Suresh.pdf
	Kolkata cyclone, 11-12 November 2002 
	Machilipatnam cyclonic storm, 13 – 15 December 2003 

	B09_Maestri.pdf
	Di Girolamo Paolo2, Summa Donato2 
	Abstract 
	Introduction 
	Goals and Methodology 
	Data Analysis and Results 
	Results 
	Conclusions and future work.: 

	References. 




	B10_Dong.pdf
	LIN Enzu*, ZHANG Gong, XU Jianmin 
	Fig.3(a) Land 
	Fig.5 Column water vapor 

	  
	REFERENCES 


	B13_Li.pdf
	References 

	B31_Zhang.pdf
	The assimilation of AIRS radiance over land at Météo -France 
	 
	 
	Hua Zhang*1,2,Florence Rabier1,  
	Malgorzata Szczech-Gajewska3, Delphine Lacroix1 
	 
	1 Météo-France/CNRM/GMAP, Toulouse, France 
	2Chinese Academy of Meteorological  
	Sciences, Beijing, China 
	3 Institute Meteorology and Water Management  
	ul.P.Borowego 14, Krakow,Poland 
	 
	Abstract 
	 
	      For the data void areas and with the erosion of the radiosonde coverage in some areas over land, satellite data assimilation over land is a very important issue. The problem is that most tropospheric channels of sounder instruments are very sensitive to the surface conditions, emissivity and surface temperature.  Accurate knowledge of the land surface characteristics is required for NWP radiance assimilation. For that purpose, an atlas of surface spectral emissivity (SSE) climatology has been developed at Météo-France, which has 18 wavebands in the infrared spectral range and is available for each month. In order to start investigating the use of AIRS data over land, a series of four-dimensional variational (4D-Var) data assimilation and forecast experiments has been run with the French ARPEGE (Action de Recherche Petite Echelle et Grande Echelle) system, using these SSE. 
	The atlas of surface spectral emissivity climatology for AIRS 
	(b) Validation of the atlas of surface spectral emissivity climatology 
	PROCESSING OF AIRS RADIANCES OVER LAND 
	EXPERIMENTS 
	 
	(a) The impact of AIRS observations over land on the accuracy of NWP 

	B32_Borbas.pdf
	Abstract 
	Characterizing the profiles 
	Emissivity 
	An application to MODIS retrievals 
	Acknowledgements 



	B37_deSouza.pdf
	Abstract 
	Introduction 
	Forward Model 
	Entropic Regularization  
	Artificial Neural Networks 
	Retrieval using ANN 
	Noise data simulation 
	 
	Databases 
	Results analysis 
	Entropic Regularization Results 
	 
	Artificial Neural Networks Results 
	Final Remarks  
	Acknowledgments  
	References 

	B41_Saunders.pdf
	GENLN2
	R. Saunders, METO
	GENLN2
	R. Saunders, METO
	LBLRTM
	Y. Han, NESDIS
	Yes
	666.7
	668.2
	737.1

	B41_Saunders_new.pdf
	GENLN2
	R. Saunders, METO
	GENLN2
	R. Saunders, METO
	LBLRTM
	Y. Han, NESDIS
	Yes
	666.7
	668.2
	737.1

	B48_Lin.pdf
	Visible Region Setup and its Results 
	Near IR Region (1264 nm) Setup and its Results 
	Current Water window Experiment Setup and  its Development 

	1_5_Li.pdf
	University of Wisconsin-Madison 
	1225 West Dayton Street 
	Madison, WI 53706 
	AIRS spatial coverage is provided by the scan head assembly, containing a cross track rotary scan mirror and calibrators. The scan mirror has two speed regimes: During the first 2 seconds it rotates at 49.5 degree/second, generating a scan line with 90 ground footprints, each with a 1.1 degree diameter field-of-view (FOV). During the remaining 0.667 seconds the scan mirror finishes the remaining 261 degrees of a full revolution.  The AIRS spatial distribution is used in the collocation between the MODIS and AIRS measurements, which is the first step for the optimal MODIS/AIRS cloud-clearing.  The MODIS pixels with 1 km spatial resolution are collocated within an AIRS footprint.  Several collocation algorithms have been developed that are based on the scanning geometry of two instruments flown on the same satellite (Nagle 1998; Frey et al. 1995).  With a set of AIRS earth-located observations, the footprint of each AIRS observation describes a figure that is circular at nadir, quasi-ellipsoidal at intermediate scan angles, and ovular at extreme scan angles.  The diameter of the AIRS footprint at nadir is approximately 13.5 km.  Depending on the angular difference between the AIRS and MODIS slant range vectors, a weight (() is assigned to each MODIS pixel collocated to AIRS: 1 if the MODIS pixel lies at the center of the AIRS oval, and zero if at the outer edge. The collocation is modeled correctly and the algorithm provides an accuracy better than 1 km, provided that the geometry information from both instruments is accurate.    
	  
	In this paper, optimal cloud-clearing for sounder cloudy radiances using imager IR clear radiances has been successfully demonstrated by using AIRS and MODIS.  About 30% of AIRS cloudy footprints (or 50% of the partly cloudy footprints) are successfully cloud-cleared with the help of MODIS high spatial resolution data.  In the optimal imager/sounder cloud-clearing, the imager provides a cloud mask for sounder footprints while the multispectral imager IR provides clear radiance observations to synergistically determine N* and to be used as quality control.  The following conclusions can be drawn from this study: 
	 
	This work is very effective for cloud-clearing the AIRS footprints contaminated by water clouds.  The approach could be employed on GOES-R with HES sounder and ABI (e.g., ABI 3.9, 6.15, 7.0, 7.4, 8.5, 9.73, 10.35, 11.2, 12.3 and 13.3 (m bands are critical for HES/ABI cloud-clearing).  Future work will focus on cloud-clearing for footprints with mutli-layer clouds.  For example, employing multi-layer cloud-clearing approach developed by Susskind et al. [2] and using MODIS clear observations for high spatial resolution cloud-clearing could be of great potential 
	  
	Frey, R. A., S. A. Ackerman, and B. J. Soden, 1995: Climate parameters from  
	satellite spectral measurements.  Part I: Collocated AVHRR and HIRS/2 observations of spectral greenhouse parameter,  J. Clim., vol. 9, pp.327 – 344. 


	2_3_Yao.pdf
	Effects of noise and calibration offset 

	3_1_Menzel.pdf
	Abstract 
	6. CONCLUSIONS 
	 
	7. ACKNOWLEDGMENTS 
	8. REFERENCES 
	Cloud Level
	All Densities

	Cloud Level
	All Densities



	3_2_Stubenrauch.pdf
	Survey of Cirrus and atmospheric properties from TOVS Path-B: Natural variability and impact of air traffic on cirrus coverage 
	 
	C. J.  Stubenrauch and Atmospheric Analysis (ARA) Group1, U. Schumann2  
	Abstract                             
	Data 
	High Cloud properties 
	  
	 
	Upper tropospheric humidity  
	  
	 
	Impact of air traffic on cirrus  
	References 


	3_4_Zhang.pdf
	Sensitivity Study of the MODIS Cloud Top Property 
	  Algorithm to CO2 Spectral Response Functions 
	Abstract 
	Acknowledgments 



	6_4_Poli.pdf
	Paul Poli 1, Joanna Joiner 2, and Delphine Lacroix 3 
	Introduction 
	 Results and Discussion 
	Conclusions and Future Work 


	7_2_Harris_new.pdf
	Use of Level-1d ATOVS Radiances in GASP 
	Melbourne, Australia 
	Acknowledgements 
	References 



	8_10_Zhang_new.pdf
	Zhang Lei1, Ma Gang2, Wang Yunfeng3, Fang Zongyi2 
	 
	2.National Satellite Meteorological Center, Beijing, China 
	ABSTRACT 
	Theory and model 
	Experiments setup 
	Conclusion 
	Acknowledgement 
	References 



	8_11_Auligne_new.pdf
	Further study of bias correction 
	for satellite data at ECMWF 
	Thomas Auligné, Tony McNally 
	1. Introduction 
	2. Bias correction 
	3. Results 
	4. Interaction with quality control  
	5. Conclusions 
	References 

	A28_Dyras_new.pdf
	Izabela Dyras, Bożena Łapeta, Danuta Serafin-Rek 
	Introduction 
	Snow-free conditions algorithms  
	Wintertime algorithm  
	TPW algorithm verification 
	Conclusions 
	 



	Acknowledgement  
	References  



	A43_Suresh_new.pdf
	Kolkata cyclone, 11-12 November 2002 
	Machilipatnam cyclonic storm, 13 – 15 December 2003 

	B31_Zhang_new.pdf
	The assimilation of AIRS radiance over land at Météo -France 
	 
	 
	Hua Zhang*1,2,Florence Rabier1,  
	Malgorzata Szczech-Gajewska3, Delphine Lacroix1 
	 
	1 Météo-France/CNRM/GMAP, Toulouse, France 
	2Chinese Academy of Meteorological  
	Sciences, Beijing, China 
	3 Institute Meteorology and Water Management  
	ul.P.Borowego 14, Krakow,Poland 
	 
	Abstract 
	 
	      For the data void areas and with the erosion of the radiosonde coverage in some areas over land, satellite data assimilation over land is a very important issue. The problem is that most tropospheric channels of sounder instruments are very sensitive to the surface conditions, emissivity and surface temperature.  Accurate knowledge of the land surface characteristics is required for NWP radiance assimilation. For that purpose, an atlas of surface spectral emissivity (SSE) climatology has been developed at Météo-France, which has 18 wavebands in the infrared spectral range and is available for each month. In order to start investigating the use of AIRS data over land, a series of four-dimensional variational (4D-Var) data assimilation and forecast experiments has been run with the French ARPEGE (Action de Recherche Petite Echelle et Grande Echelle) system, using these SSE. 
	The atlas of surface spectral emissivity climatology for AIRS 
	(b) Validation of the atlas of surface spectral emissivity climatology 
	PROCESSING OF AIRS RADIANCES OVER LAND 
	EXPERIMENTS 
	 
	(a) The impact of AIRS observations over land on the accuracy of NWP 

	B32_Borbas_new.pdf
	Abstract 
	Characterizing the profiles 
	Emissivity 
	An application to MODIS retrievals 
	Acknowledgements 



	B09_Maestri.pdf
	Di Girolamo Paolo2, Summa Donato2 
	Abstract 
	Introduction 
	Data Analysis and Results 
	Conclusions and future work 
	References 




	11_4_Elliott_new.pdf
	Level 1 data 
	Level 2 data 
	GTS distribution 

	A43_Suresh_new.pdf
	Kolkata cyclone, 11-12 November 2002 
	Machilipatnam cyclonic storm, 13 – 15 December 2003 

	AAAcover.pdf
	1_2_Lavanant.pdf
	A global cloud detection scheme for high spectral resolution instruments  
	Lydie Lavanant *, Anthony C. L. Lee ** 
	 

	Summary 
	Introduction 
	MODIS and AVHRR cloud description in sounder FOVs 
	PCA-based cloud mask description 
	PCA-based cloud mask results  
	IASI level1c AVHRR radiances analysis cloud mask 
	The weakness of the method as applied in this study concerns as always the Very-Low level and fractional clouds and the thin semi-transparent clouds. Thin cirrus seems to be better detected with the PCA-based cloud mask but of course the situations are different and this will be verified on IASI after the METOP launch. 
	Figures 7: agreement of the IASI AVHRR cluster-based and the collocated AVHRR full resolution cloud discriminations as function of the AVHRR cloud type, on the global EUMETSAT pre-launch test orbit.  
	 
	 
	 
	 
	 
	 
	 
	Figures 8: cloud classification comparison for the land and day part of the orbit. Left figure: AVHRR full resolution cloud mask. Right figure: IASI level1c cluster-based cloud mask. 
	Conclusion 
	References 


	1_5_Li.pdf
	University of Wisconsin-Madison 
	1225 West Dayton Street 
	Madison, WI 53706 
	AIRS spatial coverage is provided by the scan head assembly, containing a cross track rotary scan mirror and calibrators. The scan mirror has two speed regimes: During the first 2 seconds it rotates at 49.5 degree/second, generating a scan line with 90 ground footprints, each with a 1.1 degree diameter field-of-view (FOV). During the remaining 0.667 seconds the scan mirror finishes the remaining 261 degrees of a full revolution.  The AIRS spatial distribution is used in the collocation between the MODIS and AIRS measurements, which is the first step for the optimal MODIS/AIRS cloud-clearing.  The MODIS pixels with 1 km spatial resolution are collocated within an AIRS footprint.  Several collocation algorithms have been developed that are based on the scanning geometry of two instruments flown on the same satellite (Nagle 1998; Frey et al. 1995).  With a set of AIRS earth-located observations, the footprint of each AIRS observation describes a figure that is circular at nadir, quasi-ellipsoidal at intermediate scan angles, and ovular at extreme scan angles.  The diameter of the AIRS footprint at nadir is approximately 13.5 km.  Depending on the angular difference between the AIRS and MODIS slant range vectors, a weight (() is assigned to each MODIS pixel collocated to AIRS: 1 if the MODIS pixel lies at the center of the AIRS oval, and zero if at the outer edge. The collocation is modeled correctly and the algorithm provides an accuracy better than 1 km, provided that the geometry information from both instruments is accurate.    
	  
	In this paper, optimal cloud-clearing for sounder cloudy radiances using imager IR clear radiances has been successfully demonstrated by using AIRS and MODIS.  About 30% of AIRS cloudy footprints (or 50% of the partly cloudy footprints) are successfully cloud-cleared with the help of MODIS high spatial resolution data.  In the optimal imager/sounder cloud-clearing, the imager provides a cloud mask for sounder footprints while the multispectral imager IR provides clear radiance observations to synergistically determine N* and to be used as quality control.  The following conclusions can be drawn from this study: 
	 
	This work is very effective for cloud-clearing the AIRS footprints contaminated by water clouds.  The approach could be employed on GOES-R with HES sounder and ABI (e.g., ABI 3.9, 6.15, 7.0, 7.4, 8.5, 9.73, 10.35, 11.2, 12.3 and 13.3 (m bands are critical for HES/ABI cloud-clearing).  Future work will focus on cloud-clearing for footprints with mutli-layer clouds.  For example, employing multi-layer cloud-clearing approach developed by Susskind et al. [2] and using MODIS clear observations for high spatial resolution cloud-clearing could be of great potential 
	  
	Frey, R. A., S. A. Ackerman, and B. J. Soden, 1995: Climate parameters from  
	satellite spectral measurements.  Part I: Collocated AVHRR and HIRS/2 observations of spectral greenhouse parameter,  J. Clim., vol. 9, pp.327 – 344. 


	1_5_Li.pdf
	University of Wisconsin-Madison 
	1225 West Dayton Street 
	Madison, WI 53706 
	AIRS spatial coverage is provided by the scan head assembly, containing a cross track rotary scan mirror and calibrators. The scan mirror has two speed regimes: During the first 2 seconds it rotates at 49.5 degree/second, generating a scan line with 90 ground footprints, each with a 1.1 degree diameter field-of-view (FOV). During the remaining 0.667 seconds the scan mirror finishes the remaining 261 degrees of a full revolution.  The AIRS spatial distribution is used in the collocation between the MODIS and AIRS measurements, which is the first step for the optimal MODIS/AIRS cloud-clearing.  The MODIS pixels with 1 km spatial resolution are collocated within an AIRS footprint.  Several collocation algorithms have been developed that are based on the scanning geometry of two instruments flown on the same satellite (Nagle 1998; Frey et al. 1995).  With a set of AIRS earth-located observations, the footprint of each AIRS observation describes a figure that is circular at nadir, quasi-ellipsoidal at intermediate scan angles, and ovular at extreme scan angles.  The diameter of the AIRS footprint at nadir is approximately 13.5 km.  Depending on the angular difference between the AIRS and MODIS slant range vectors, a weight (() is assigned to each MODIS pixel collocated to AIRS: 1 if the MODIS pixel lies at the center of the AIRS oval, and zero if at the outer edge. The collocation is modeled correctly and the algorithm provides an accuracy better than 1 km, provided that the geometry information from both instruments is accurate.    
	  
	In this paper, optimal cloud-clearing for sounder cloudy radiances using imager IR clear radiances has been successfully demonstrated by using AIRS and MODIS.  About 30% of AIRS cloudy footprints (or 50% of the partly cloudy footprints) are successfully cloud-cleared with the help of MODIS high spatial resolution data.  In the optimal imager/sounder cloud-clearing, the imager provides a cloud mask for sounder footprints while the multispectral imager IR provides clear radiance observations to synergistically determine N* and to be used as quality control.  The following conclusions can be drawn from this study: 
	 
	This work is very effective for cloud-clearing the AIRS footprints contaminated by water clouds.  The approach could be employed on GOES-R with HES sounder and ABI (e.g., ABI 3.9, 6.15, 7.0, 7.4, 8.5, 9.73, 10.35, 11.2, 12.3 and 13.3 (m bands are critical for HES/ABI cloud-clearing).  Future work will focus on cloud-clearing for footprints with mutli-layer clouds.  For example, employing multi-layer cloud-clearing approach developed by Susskind et al. [2] and using MODIS clear observations for high spatial resolution cloud-clearing could be of great potential 
	  
	Frey, R. A., S. A. Ackerman, and B. J. Soden, 1995: Climate parameters from  
	satellite spectral measurements.  Part I: Collocated AVHRR and HIRS/2 observations of spectral greenhouse parameter,  J. Clim., vol. 9, pp.327 – 344. 


	2_3_Yao.pdf
	Effects of noise and calibration offset 

	2_9_Borbas.pdf
	Abstract 

	2_10_Jiang.pdf
	Neural Networks for Atmospheric Temperature Retrieval from AQUA AIRS/AMSU/HSB Measurements 
	Deming Jiang1) 3), Chaohua Dong2), Peng Zhang2), Xuebao Wu2) 
	ACKNOWLEDGEMENTS 



	3_1_Menzel.pdf
	Abstract 
	6. CONCLUSIONS 
	 
	7. ACKNOWLEDGMENTS 
	8. REFERENCES 
	Cloud Level
	All Densities

	Cloud Level
	All Densities



	3_2_Stubenrauch.pdf
	Survey of Cirrus and atmospheric properties from TOVS Path-B: Natural variability and impact of air traffic on cirrus coverage 
	 
	C. J.  Stubenrauch and Atmospheric Analysis (ARA) Group1, U. Schumann2  
	Abstract                             
	Data 
	High Cloud properties 
	  
	 
	Upper tropospheric humidity  
	  
	 
	Impact of air traffic on cirrus  
	References 


	3_3_Cimini.pdf
	Cloud Parameters from Infrared and Microwave Satellite Measurements  
	CONCLUSION AND FUTURE WORK 


	3_4_Zhang.pdf
	Sensitivity Study of the MODIS Cloud Top Property 
	  Algorithm to CO2 Spectral Response Functions 
	Abstract 
	Acknowledgments 



	6_4_Poli.pdf
	Paul Poli 1, Joanna Joiner 2, and Delphine Lacroix 3 
	Introduction 
	 Results and Discussion 
	 Conclusions and Future Work 


	6_6_Kleespies.pdf
	6. References 
	MHS

	7_2_Harris.pdf
	Use of Level-1d ATOVS Radiances in GASP 
	Melbourne, Australia 
	Acknowledgements 
	References 



	7_3_Hilton.pdf
	  

	7_5_Rabier.pdf
	 
	Future work 
	Acknowledgements  

	8_3_LeMarshall.pdf
	NASA, NOAA, DoD, Joint Center for Satellite Data Assimilation, Camp Springs, Maryland, USA 

	8_5_George.pdf
	References 

	8_7_Anselmo.pdf
	Abstract 
	Introduction 
	Modifications to the Selection Process for AMSU Data 
	Experiment Setup 
	Experiment Results 
	Conclusions 
	Future Work 
	References 


	8_8_Randriamampianina.pdf
	Abstract 
	Introduction 
	The ALADIN/HU model and its assimilation system 
	 Pre-processing of satellite data 
	  Bias correction 
	Investigation of radiance-bias correction for LAM 
	Description of the experiments 
	Results and discussion 
	 Comparison of biases using different bias correction files  
	Impact of the global bias correction file  
	Impact of no air-mass bias correction in the processing of AMSU-A 
	Combining the scan-angle bias correction of the global model with the air-mass bias coefficients of the LAM 


	Investigation of full grid AMSU-B data 
	Description of the experiments 
	Results and discussion 
	Influence of the assimilation of AMSU-B data on temperature and humidity bias 
	Impact of AMSU-B data on the analysis and short-range forecasts 


	 
	Figure 11. RMSE for the 48-hour forecast of relative humidity for the runs with (SFB8) and without (NAMV) assimilation of AMSU-B data. 
	Evaluation of the different usage of the AMSU-B data 
	 
	 
	Comparison of 6-hour precipitation forecasts 

	Conclusions 

	References 
	 


	8_10_Zhang.pdf
	Zhang Lei1, Ma Gang2, Wang Yunfeng3, Fang Zongyi2 
	 
	2.National Satellite Meteorological Center, Beijing, China 
	ABSTRACT 
	Theory and model 
	Experiments setup 
	Conclusion 
	Acknowledgement 
	References 



	8_11_Auligne.pdf
	Further study of bias correction 
	for satellite data at ECMWF 
	Thomas Auligné, Tony McNally 
	1. Introduction 
	2. Bias correction 
	3. Results 
	4. Interaction with quality control  
	5. Conclusions 
	References 

	9_6_Klaes.pdf
	K. Dieter Klaes
	Abstract
	Introduction
	Programmatic Aspects
	Geostationary Systems
	Optional Programmes
	SPACECRAFT AND INSTRUMENTS
	EUMETSAT Polar System
	Geostationary Satellites
	Meteosat Transition Programme
	Meteosat Second Generation
	ATOVS RETRANSMISSION SERVICE
	Outlook
	Conclusions
	
	
	
	References





	11_2_Schluessel.pdf
	Super-Channel Selection for IASI Retrievals 
	Peter Schlüssel 
	Abstract 
	Introduction 
	 Super-Channel Composition  
	Data Set and radiative Transfer Calculations 
	Correlation and Regression Analysis 
	 
	Conclusion and Discussion 
	References 


	11_4_Elliott.pdf
	Level 1 data 
	Level 2 data 
	GTS distribution 

	11_6_McKernan.pdf
	Éamonn McKernan
	Rhea System S. A., Louvain-la-neuve, Belgium
	EUMETSAT Darmstadt, Germany
	Objectives and Priorities
	Cal/Val Facility
	Cal/Val Tools
	Planned Cal/Val Activities
	Logic of Activities
	Conclusions
	References
	Acknowledgements



	A05_Stubenrauch.pdf
	Evaluation of parametrizations of microphysical and optical properties for radiative flux computations in climate models  
	using TOVS-ScaRaB satellite observations 
	 
	 
	C. J.  Stubenrauch, F. Eddounia1, and J. M. Edwards2  
	Abstract 
	Introduction 
	TOVS – ScaRaB data set 
	Cirrus radiative flux analysis  
	 
	  
	 
	Best suited parametrizations of De for climate model simulations 
	References 


	A09_Puschell.pdf
	 
	Summary 

	A28_Dyras.pdf
	Izabela Dyras, Bożena Łapeta, Danuta Serafin-Rek 
	Introduction 
	Snow-free conditions algorithms  
	Wintertime algorithm  
	TPW algorithm verification 
	Conclusions 
	 



	Acknowledgement  
	References  



	A35_Wang.pdf
	Central Weather Bureau 
	Abstract 
	Introduction 
	Data 

	Algorithm 
	Analysis 
	References 



	A40_Qi.pdf
	ABSTRACT
	INTRODUCTION
	CALCULATION OF THE FAST TRANSMITTANCE COEFFICIENT
	VALIDATION OF FAST RT COEFFICIENTS
	SUMMARY



	A42_Zhang.pdf
	1. Introduction 
	4. Examples for ATOVS Data Applications 

	A43_Suresh.pdf
	Kolkata cyclone, 11-12 November 2002 
	Machilipatnam cyclonic storm, 13 – 15 December 2003 

	B09_Maestri.pdf
	Di Girolamo Paolo2, Summa Donato2 
	Abstract 
	Introduction 
	Goals and Methodology 
	Data Analysis and Results 
	Results 
	Conclusions and future work.: 

	References. 




	B10_Dong.pdf
	LIN Enzu*, ZHANG Gong, XU Jianmin 
	Fig.3(a) Land 
	Fig.5 Column water vapor 

	  
	REFERENCES 


	B13_Li.pdf
	References 

	B31_Zhang.pdf
	The assimilation of AIRS radiance over land at Météo -France 
	 
	 
	Hua Zhang*1,2,Florence Rabier1,  
	Malgorzata Szczech-Gajewska3, Delphine Lacroix1 
	 
	1 Météo-France/CNRM/GMAP, Toulouse, France 
	2Chinese Academy of Meteorological  
	Sciences, Beijing, China 
	3 Institute Meteorology and Water Management  
	ul.P.Borowego 14, Krakow,Poland 
	 
	Abstract 
	 
	      For the data void areas and with the erosion of the radiosonde coverage in some areas over land, satellite data assimilation over land is a very important issue. The problem is that most tropospheric channels of sounder instruments are very sensitive to the surface conditions, emissivity and surface temperature.  Accurate knowledge of the land surface characteristics is required for NWP radiance assimilation. For that purpose, an atlas of surface spectral emissivity (SSE) climatology has been developed at Météo-France, which has 18 wavebands in the infrared spectral range and is available for each month. In order to start investigating the use of AIRS data over land, a series of four-dimensional variational (4D-Var) data assimilation and forecast experiments has been run with the French ARPEGE (Action de Recherche Petite Echelle et Grande Echelle) system, using these SSE. 
	The atlas of surface spectral emissivity climatology for AIRS 
	(b) Validation of the atlas of surface spectral emissivity climatology 
	PROCESSING OF AIRS RADIANCES OVER LAND 
	EXPERIMENTS 
	 
	(a) The impact of AIRS observations over land on the accuracy of NWP 

	B32_Borbas.pdf
	Abstract 
	Characterizing the profiles 
	Emissivity 
	An application to MODIS retrievals 
	Acknowledgements 



	B37_deSouza.pdf
	Abstract 
	Introduction 
	Forward Model 
	Entropic Regularization  
	Artificial Neural Networks 
	Retrieval using ANN 
	Noise data simulation 
	 
	Databases 
	Results analysis 
	Entropic Regularization Results 
	 
	Artificial Neural Networks Results 
	Final Remarks  
	Acknowledgments  
	References 

	B41_Saunders.pdf
	GENLN2
	R. Saunders, METO
	GENLN2
	R. Saunders, METO
	LBLRTM
	Y. Han, NESDIS
	Yes
	666.7
	668.2
	737.1

	B41_Saunders_new.pdf
	GENLN2
	R. Saunders, METO
	GENLN2
	R. Saunders, METO
	LBLRTM
	Y. Han, NESDIS
	Yes
	666.7
	668.2
	737.1

	B48_Lin.pdf
	Visible Region Setup and its Results 
	Near IR Region (1264 nm) Setup and its Results 
	Current Water window Experiment Setup and  its Development 

	1_5_Li.pdf
	University of Wisconsin-Madison 
	1225 West Dayton Street 
	Madison, WI 53706 
	AIRS spatial coverage is provided by the scan head assembly, containing a cross track rotary scan mirror and calibrators. The scan mirror has two speed regimes: During the first 2 seconds it rotates at 49.5 degree/second, generating a scan line with 90 ground footprints, each with a 1.1 degree diameter field-of-view (FOV). During the remaining 0.667 seconds the scan mirror finishes the remaining 261 degrees of a full revolution.  The AIRS spatial distribution is used in the collocation between the MODIS and AIRS measurements, which is the first step for the optimal MODIS/AIRS cloud-clearing.  The MODIS pixels with 1 km spatial resolution are collocated within an AIRS footprint.  Several collocation algorithms have been developed that are based on the scanning geometry of two instruments flown on the same satellite (Nagle 1998; Frey et al. 1995).  With a set of AIRS earth-located observations, the footprint of each AIRS observation describes a figure that is circular at nadir, quasi-ellipsoidal at intermediate scan angles, and ovular at extreme scan angles.  The diameter of the AIRS footprint at nadir is approximately 13.5 km.  Depending on the angular difference between the AIRS and MODIS slant range vectors, a weight (() is assigned to each MODIS pixel collocated to AIRS: 1 if the MODIS pixel lies at the center of the AIRS oval, and zero if at the outer edge. The collocation is modeled correctly and the algorithm provides an accuracy better than 1 km, provided that the geometry information from both instruments is accurate.    
	  
	In this paper, optimal cloud-clearing for sounder cloudy radiances using imager IR clear radiances has been successfully demonstrated by using AIRS and MODIS.  About 30% of AIRS cloudy footprints (or 50% of the partly cloudy footprints) are successfully cloud-cleared with the help of MODIS high spatial resolution data.  In the optimal imager/sounder cloud-clearing, the imager provides a cloud mask for sounder footprints while the multispectral imager IR provides clear radiance observations to synergistically determine N* and to be used as quality control.  The following conclusions can be drawn from this study: 
	 
	This work is very effective for cloud-clearing the AIRS footprints contaminated by water clouds.  The approach could be employed on GOES-R with HES sounder and ABI (e.g., ABI 3.9, 6.15, 7.0, 7.4, 8.5, 9.73, 10.35, 11.2, 12.3 and 13.3 (m bands are critical for HES/ABI cloud-clearing).  Future work will focus on cloud-clearing for footprints with mutli-layer clouds.  For example, employing multi-layer cloud-clearing approach developed by Susskind et al. [2] and using MODIS clear observations for high spatial resolution cloud-clearing could be of great potential 
	  
	Frey, R. A., S. A. Ackerman, and B. J. Soden, 1995: Climate parameters from  
	satellite spectral measurements.  Part I: Collocated AVHRR and HIRS/2 observations of spectral greenhouse parameter,  J. Clim., vol. 9, pp.327 – 344. 


	2_3_Yao.pdf
	Effects of noise and calibration offset 

	3_1_Menzel.pdf
	Abstract 
	6. CONCLUSIONS 
	 
	7. ACKNOWLEDGMENTS 
	8. REFERENCES 
	Cloud Level
	All Densities

	Cloud Level
	All Densities



	3_2_Stubenrauch.pdf
	Survey of Cirrus and atmospheric properties from TOVS Path-B: Natural variability and impact of air traffic on cirrus coverage 
	 
	C. J.  Stubenrauch and Atmospheric Analysis (ARA) Group1, U. Schumann2  
	Abstract                             
	Data 
	High Cloud properties 
	  
	 
	Upper tropospheric humidity  
	  
	 
	Impact of air traffic on cirrus  
	References 


	3_4_Zhang.pdf
	Sensitivity Study of the MODIS Cloud Top Property 
	  Algorithm to CO2 Spectral Response Functions 
	Abstract 
	Acknowledgments 



	6_4_Poli.pdf
	Paul Poli 1, Joanna Joiner 2, and Delphine Lacroix 3 
	Introduction 
	 Results and Discussion 
	Conclusions and Future Work 


	7_2_Harris_new.pdf
	Use of Level-1d ATOVS Radiances in GASP 
	Melbourne, Australia 
	Acknowledgements 
	References 



	8_10_Zhang_new.pdf
	Zhang Lei1, Ma Gang2, Wang Yunfeng3, Fang Zongyi2 
	 
	2.National Satellite Meteorological Center, Beijing, China 
	ABSTRACT 
	Theory and model 
	Experiments setup 
	Conclusion 
	Acknowledgement 
	References 



	8_11_Auligne_new.pdf
	Further study of bias correction 
	for satellite data at ECMWF 
	Thomas Auligné, Tony McNally 
	1. Introduction 
	2. Bias correction 
	3. Results 
	4. Interaction with quality control  
	5. Conclusions 
	References 

	A28_Dyras_new.pdf
	Izabela Dyras, Bożena Łapeta, Danuta Serafin-Rek 
	Introduction 
	Snow-free conditions algorithms  
	Wintertime algorithm  
	TPW algorithm verification 
	Conclusions 
	 



	Acknowledgement  
	References  



	A43_Suresh_new.pdf
	Kolkata cyclone, 11-12 November 2002 
	Machilipatnam cyclonic storm, 13 – 15 December 2003 

	B31_Zhang_new.pdf
	The assimilation of AIRS radiance over land at Météo -France 
	 
	 
	Hua Zhang*1,2,Florence Rabier1,  
	Malgorzata Szczech-Gajewska3, Delphine Lacroix1 
	 
	1 Météo-France/CNRM/GMAP, Toulouse, France 
	2Chinese Academy of Meteorological  
	Sciences, Beijing, China 
	3 Institute Meteorology and Water Management  
	ul.P.Borowego 14, Krakow,Poland 
	 
	Abstract 
	 
	      For the data void areas and with the erosion of the radiosonde coverage in some areas over land, satellite data assimilation over land is a very important issue. The problem is that most tropospheric channels of sounder instruments are very sensitive to the surface conditions, emissivity and surface temperature.  Accurate knowledge of the land surface characteristics is required for NWP radiance assimilation. For that purpose, an atlas of surface spectral emissivity (SSE) climatology has been developed at Météo-France, which has 18 wavebands in the infrared spectral range and is available for each month. In order to start investigating the use of AIRS data over land, a series of four-dimensional variational (4D-Var) data assimilation and forecast experiments has been run with the French ARPEGE (Action de Recherche Petite Echelle et Grande Echelle) system, using these SSE. 
	The atlas of surface spectral emissivity climatology for AIRS 
	(b) Validation of the atlas of surface spectral emissivity climatology 
	PROCESSING OF AIRS RADIANCES OVER LAND 
	EXPERIMENTS 
	 
	(a) The impact of AIRS observations over land on the accuracy of NWP 

	B32_Borbas_new.pdf
	Abstract 
	Characterizing the profiles 
	Emissivity 
	An application to MODIS retrievals 
	Acknowledgements 



	B09_Maestri.pdf
	Di Girolamo Paolo2, Summa Donato2 
	Abstract 
	Introduction 
	Data Analysis and Results 
	Conclusions and future work 
	References 




	11_4_Elliott_new.pdf
	Level 1 data 
	Level 2 data 
	GTS distribution 

	A43_Suresh_new.pdf
	Kolkata cyclone, 11-12 November 2002 
	Machilipatnam cyclonic storm, 13 – 15 December 2003 





