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GMF development for GNSS-R
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¶Observable vs wave parameters
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Fig.1 Study flow

Pre-QC rejection (any of below 

criteria):

ü Peak/SDnoise<4;

ü xpeak-xSPÎ[0,4];

ü |latitude|>80̄;

ü Gr<0 dB;

ü SST<1 ᴈ;

ü InEclipse;

ü DirectSignalInDDM;

ü DDMPixelNoiseInvalid;

ü LandFlag;
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1. Definition of observable
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Noise: the averageof the noise floor

acrossall Dopplerbins and the first 20

negativedelaybinsof theDDM

Signal: the average of the peak power

acrosscertain Doppler and delay bins (3

Dopplerbins³1 delaybin, asindicatedby

thegrayrectangle)subtractedby thenoise.

Fig. 2 Illustration of the 
observable definition ὛὔὙ
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2. Data

Parameters Source

Wind speed and direction ECMWF/ASCAT

Significant wave height (H s) ECMWF

Sea surface temperature (SST) ECMWF

Air density ECMWF

Mean wave direction ECMWF

Peak period of 1 D wave spectra ECMWF

Mean wave period ECMWF

Mean square slope ECMWF

Surface wind variability indicator ASCAT

Table 1 List of the collocated ancillary parameters
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Red dots: raw SNR (wavpy)

Black dots: after decoupling the 

effect of receiver antenna gain Gr

Incidence angle ȅ = 25°̄0.5 ¯

The primary issue of GMF 
development is to correct for 
the effect of receiver 
antenna gain .
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3. SNR corrections with simulated data
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After correcting for the receiver antenna gain Gr, SGR-ReSI SNR as a function of wind 

speed (left) and incidence angle (right)

The residual dependence on incidence angle is attributed to:

ü surface area (corresponding to the signal zone);

ü transmitter gain;

ü distance from specular point to transmitter/receiver.

3. SNR corrections with simulated data
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3. SNR corrections with simulated data
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4. SNR corrections with real data

Unmonitored automatic gain control mode (UAGC) Fixed gain mode (FGC)

2D histogram of SNR 2 versus incidence angle
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4. SNR corrections with real data

Unmonitored automatic gain control mode (UAGC) Fixed gain mode (FGC)

Wind speed histogram for different incidence angles (color)
Black curves indicated the matched PDF for the previous slide
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Remarks:

ü i,j,k representthe bin numberof wind speed,

incidence angle, and azimuth angle (SP to

Receiver vector in the receiverôsantenna

frame), respectively.

ü bin size: 1 m/sfor i, 1 f̄or j, and10 f̄or k.

ü Fresnel coefficient is calculated using the

collocatedECMWF SSTdata;

ü TheestimationofDg generallyconvergesafter

threeiterations.

üDg1 consists of the contribution from

transmitterantennagain,andtheunknownbias

of receiverantennagain.

üDg2 consistsofDg1 andreceiverantennagain
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Further calibration factor
(combined receiver & transmitter G)

Inferred receiver 
antenna gain pattern



SMOS-BEC

( )1 ,g q jD

Further calibration factor
(combined receiver & transmitter G)

Real receiver antenna 
gain pattern


