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Titlee Report on ERS-2 Radar Altimeter wave height and wind speed data.

By: Saleh Abdalla
Date: 18 December 2003
Overview:

Based on the data reeed during the whole month, omeaage, 3093 obseations arwed at ECMWF eery 6 hours of
which 70.99% passed the quality control. The datarage has been significantly reduced to around 10% of the us
data reception follwing the filure of the ERS-2 tape recorders. As can be seen in Figure 1, #en® Wme winde's
with missingdata. Notethatwe aretalking abouttheraw datawhich have arrivedat ECMWF beforethey wereprocessed.
The quality of the receed data, which are molimited to theNorth Atlantic and the western coast of North America,
Is as good as usual.

Backscatter:
ESR2 <op> = 10.78 dB (with a main peak at ~10.6 and a secondary one at ~11.1 dB)

Wind Speed Comparison with ECMWEF wind speeds (bias):
ERS2 global: 0.258 m/s
ERS2 northern hemisphere: 0.281 m/s
ERS2 tropics: 0.014 m/s
ERS2 southern hemisphemissing
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Wind Speed Comparison witluby wind speeds (bias):
ERS?2 global: -0.251 m/s
ERS2 northern hemisphere: -0.247 m/s
ERS2 tropics:missing

Wave Height Comparison with ECMWFawe heights (bias):
ERS?2 global: 0.031 m (est wvaves measured: 0.6m)
ERS<2 northern hemisphere: 0.051 m
ERS2 tropics: -0.181 m
ERS2 southern hemisphengissing

Wave Height Comparison withuoy wave heights (bias):
ERS?2 global: -0.079 m
ERS<2 northern hemisphere: -0.080 m
ERS2 tropics:missing

Remarks
* The quality of Altimeter data, both wind speed and significaweweight, is as good as it used to be.

* According to ESA (EOHelp message of 4 July 2003), the recording capabilities of ERS-2 are declared permanently
unavailable follaving the filure of the ERS-2 tape recorder on 22 June 2003. The ERS-2 tape recorders were jused to
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recordthe ERS-2Low Ratemissionglobally for a periodof 8 yearsof continuousacquisition. Theglobalcoverages,
therefore, discontinued. The ERS-2ARate mission will be continued within the visibility of ESA ground station
over Europe, North Atlantic, the Arctic and western North America. ESA has the intentidend éhe ceerage of
the Real Tme Low Rate acquisition\er the North Atlantic in the near future.

Comparison Methad

The Altimeter vave height and wind speed data, as remtby ECMWF from ESA through GTS, are the so-caléesd f
delivery products. At ECMWF these data are subject to a quality control method, the details of which are describ
Janssen et al. (1989) and Bauer et al. (1992). Consequseqrobsentions are formed byaraging 30 consecug
data in order to match the spatial scales of the operatiohil Wodel. Therefore, the collocation statistics are based
the comparison between these superolasens and operationalarvemodel products.

In addition, since also ave obserdtions from boys are receed through the GTS, the Altimeter products are also
compared aginst luoy obserations. A@in, in order to hae matching scales, thedy obserations are weraged ver a
six hour time windw. Apart from this, also a height correction is applied to the wind speed atisesy since not all
buoys obsere the winds at the standard height of 10 m. Aadkobseration height of 5 m is assumed, and when
available the actual obseatron height is used. In order to interpolate from the olasierv height to the standard height
logarithmic wind profile with a roughness length agegiby the Charnock relation is assumed, where the Charnock
parameter is gen the constantaue of 0.018.
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Time series of data reception for ERS-2 Altimeter data for November 2003.

Distribution of the ERS-2 Altimeter Backscatter after QC for November 2003.

Distribution of the ERS-2 Altimeter wind speeds after QC for November 2003.

Distribution of the ERS-2 Altimeter wind speeds after along track averaging for November 2003.

Global distribution of ECMWF ocean surface wind speeds for November 2003.

Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for November 2003 (global).

Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for November 2003 (northern hemisphere)
Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for November 2003 (tropics)

Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for November 2003 (southern hemisphere)

: Comparison of buoy wind speed observations with ERS-2 Altimeter wind speed data for November 2003 (global).

Comparison of buoy wind speed observations with ERS-2 Altimeter wind speed data for November 2003 (northern hemisphere).
Comparison of buoy wind speed observations with ERS-2 Altimeter wind speed data for November 2003 (tropics).

ERS-2 Altimeter wind speeds: Timeseries of bias (ERS-2 - model) and scatter index (Sl).

Distribution of the ERS-2 Altimeter wave heights after QC for November 2003.

Distribution of the ERS-2 Altimeter wave heights after along track averaging for November 2003.

Global distribution of ECMWF wave heights for November 2003.

Comparison of ECMWF wave height results with ERS-2 Altimeter wave height data for November 2003 (global).

Comparison of ECMWF wave height results with ERS-2 Altimeter wave height data for November 2003 (northern hemisphere)
Comparison of ECMWF wave height results with ERS-2 Altimeter wave height data for November 2003 (tropics)

Comparison of ECMWF wave height results with ERS-2 Altimeter wave height data for November 2003 (southern hemisphere)
Comparison of buoy wave height observations with ERS-2 Altimeter wave height data for November 2003 (global).
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Figure 22: Comparison of buoy wave height observations with ERS-2 Altimeter wave height data for November 2003 (northern
hemisphere).

Figure 23: Comparison of buoy wave height observations with ERS-2 Altimeter wave height datafor November 2003 (tropics).

Figure 24: ERS-2 Altimeter wave heights: Timeseries of bias (ERS-2 - model) and scatter index (SI) for November 2003.

Figure 25: ERS-2 Altimeter wave heights: Timeseries of bias (ERS-2 - model) and scatter index (SI) from December 1996 to November
2003

Figure 26: ERS-2 Altimeter wind speeds: Timeseries of bias (ERS-2 - model) and scatter index (Sl) from December 1996 to November
2003
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Figure 1: Time series of data reception for ERS-2 Altimeter data for November 2003

|
Saleh Abdalla
European Centre for Medium Range Weather Forecasts
Shinfield Park, Reading, Berkshire RG2 9AX, England
Telephone: U.K. (0118) 949 9703, International (+44 118) 949 9703
Telex 984 7908 ECMWF G, Telefax (0118) 986 9450, e-mail: abdalla@ecmwf.int

6 of 31




. ECMWF Report on ERS-2 RA for November 2003 .«

1
mean: 10.78 QC passed..............: 176727 ( 48%)
average deviation: 1.13 L outliers................ 21364 ( 6%)
0.94 standard dev: 1.72 - e e '
variance: 2 95 Out of range...........: 11108 (  3%)
skewness: 1.96 Land points............: 91971 ( 25%)
0.8 kurtosis: 8.92 o ' Outside grid...........: 14287 ( 4%)
| / "’ Double observations....: 16014 (  4%)
High peakiness.........: 39733 ( 11%)
0. 7
0.6
0, B
O
0. B
0.2
0.1+
0 1 T L AL R Fans ====ERSSe2s=Snn s =
0 1 2 3 4 5 6 éé101112131415161718192021

Backscatter (dB)
Figure 2: Distribution of the ERS-2 Altimeter backscatter after QC for November 2003
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Figure 3: Distribution of the ERS-2 Altimeter wind speeds after QC for November 2003
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Figure 4: Distribution of ERS-2 Altimeter wind speeds after along track averaging for November 2003
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Figure 5: Global distribution of ECMWF ocean surface wind speeds for November 2003
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Figure 6. Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed datafor November 2003 (global)
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Figure 7. Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed datafor November 2003 (n.hem.)
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Figure 8. Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed datafor November 2003 (tropics)
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Figure 9. Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed datafor November 2003 (s.hem.)
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Figure 10. Comparison of buoy wind speed observations with ERS2 Altimeter wind speed datafor November 2003 (global)
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Figure 11. Comparison of buoy wind speed observations with ERS2 Altimeter wind speed datafor November 2003 (n.hem.)
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Figure 12. Comparison of buoy wind speed observations with ERS2 Altimeter wind speed datafor November 2003 (hawaii)
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Figure 13: ERS-2 Altimeter wind speeds. Timeseries of bias (ERS-2 - model) and scatter index (Sl)
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Figure 14: Distribution of the ERS-2 Altimeter wave heights after QC for November 2003
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Figure 15: Distribution of ERS-2 Altimeter wave heights after along track averaging for November 2003
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Figure 16: Global distribution of ECMWF wave heights for November 2003
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Figure 17. Comparison of ECMWF wave height results with ERS2 Altimeter wave height datafor November 2003 (global)
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Figure 18. Comparison of ECMWF wave height results with ERS2 Altimeter wave height datafor November 2003 (n.hem.)
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Figure 19. Comparison of ECMWF wave height results with ERS2 Altimeter wave height datafor November 2003 (tropics)
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Figure 20. Comparison of ECMWF wave height results with ERS2 Altimeter wave height datafor November 2003 (s.hem.)
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Figure 21. Comparison of buoy wave height observations with ERS2 Altimeter wave height datafor November 2003 (global)
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Figure 22. Comparison of buoy wave height observations with ERS2 Altimeter wave height datafor November 2003 (n.hem.)
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Figure 23. Comparison of buoy wave height observations with ERS2 Altimeter wave height data for November 2003 (hawaii)
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Figure 24: ERS-2 Altimeter wave heights: Timeseries of bias (ERS-2 - model) and scatter index (S)
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Figure 25. ERS-2 Altimeter wave heights: Timeseries of bias (ERS-2 - model) and scatter index (Sl)
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Figure 26: ERS-2 Altimeter wind speeds: Timeseries of bias (ERS-2 - model) and scatter index (Sl)
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