. ECMWF Report on ERS-2 RA for December 2001 .

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

By: Saleh Abdalla
Date: 8 January 2002
Overview:

Based on the data reged during the full month, orvarage, 16739 obseatrons arwved at ECMWF eery 6 hours of
which 79.6% passed the quality control. Apart from the firetdays of the month when theraswmo data, the data
coverage vas \ery good as can be seen in Figure 1. Note that we are talking abouwt thetaavhich hee arrved at
ECMWEF before thg were processed. The quality of the reedidata is as good as usual (see remarks/helo

Backscatter:
ESR2 <op> = 10.99 dB (with a main peak at 11.1 dB and a secondary peak at 10.6 dB)

Wind Speed Comparison with ECMWF wind speeds (bias):
ERS?2 global: 0.097 m/s
ERS2 northern hemisphere: 0.408 m/s
ERS2 tropics: 0.006 m/s
ERS<2 southern hemisphere: -0.014 m/s
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Wind Speed Comparison witluby wind speeds (bias):
ERS?2 global: -0.017 m/s
ERS-2 northern hemisphere: 0.033 m/s
ERS2 tropics: -0.650 m/s

Wave Height Comparison with ECMWFawe heights (bias):
ERS2 global: -0.034 m (lest waves measured: 0.6m)
ERS<2 northern hemisphere: 0.084 m
ERS2 tropics: -0.040 m
ERS<2 southern hemisphere: -0.096 m

Wave Height Comparison withuoy wave heights (bias):
ERS?2 global: -0.184 m
ERS<2 northern hemisphere: -0.175 m
ERS2 tropics: -0.358 m

Remarks

* Again there are seral outliers (RA glues higher than model) in the scatter plot for the wind speed in the Southern
Hemisphere (Figure 9) for this month as well. As has been pointed out iniepneeports, most of the outliers can
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beattributedto the DES Sun-Blinding phenomenoiueto high solaractvity onthe3rd.,12th.,21st.-22nd.and24th.-
28th. of the month.

* A significant outlier in the wind speed occurred on Dec. 7. The mismatch occurred during a descending pass ¢
following ascendingpasdetweerl6:48and18:25UTC. AnnalisaMartini pointedoutthatthis outlier canbeattributed
to a problem in the ground Station signal reception withynsamall gaps in the na data and manblank products in
the fast delery data.

* Other than the alve mentioned outliers, the quality of Altimeter data is as it used to be.

Comparison Methad

The Altimeter vave height and wind speed data, as nemtby ECMWF from ESA through GTS, are the so-caléed 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). Consequeeii&robsentions 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 superolasemns and operationalarxemodel products.

In addition, since also ave obserations from bioys are receied through the GTS, the Altimeter products are also
compared aginst lwoy obserations. Agin, in order to hae matching scales, thedy obserations are eeraged 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. Aadkfobserdation height of 5 m is assumed, and when
available the actual obseatron height is used. In order to interpolate from the olaserv 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.

and the
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Figure captions:
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Figure 8:
Figure 9:
Figure 10

Tme series of data reception for ERS-2 Altimeter data for December 2001.

Distrilntion of the ERS-2 Altimeter Backscatter after QC for December 2001.

Distrilntion of the ERS-2 Altimeter wind speeds after QC for December 2001.

Distrilntion of the ERS-2 Altimeter wind speeds after along traekaging for December 2001.

Global distribtion of ECMWF ocean swate wind speeds for December 2001.

Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for December 2001 (global).

Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for December 2001 (northern hemis

Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for December 2001 (tropics)

Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for December 2001 (southern hemi

: Comparison ooy wind speed obseations with ERS-2 Altimeter wind speed data for December 2001 (global).

Figurell: Comparisorof buoy wind speedbsenationswith ERS-2Altimeter wind speeddatafor Decembef001(northernhemisphere).

Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:

Comparison ofuby wind speed obseations with ERS-2 Altimeter wind speed data for December 2001 (tropics).
ERS-2 Altimeter wind speedeméseries of bias (ERS-2 - model) and scatterxri8é).

Distrilntion of the ERS-2 Altimeter ave heights after QC for December 2001.

Distrilntion of the ERS-2 Altimeter ave heights after along trackexraging for December 2001.

Global distriltion of ECMWF vave heights for December 2001.

Comparison of ECMWFaue height results with ERS-2 Altimeteave height data for December 2001 (global).

Comparison of ECMWFaue height results with ERS-2 Altimeteiave height data for December 2001 (tropics)

Comparison ofuby wave height obseations with ERS-2 Altimeter awe height data for December 2001 (global).

Comparison of ECMWFaue height results with ERS-2 Altimeterve height data for December 2001 (southern hemisph

sphere)

sphere)

Comparison of ECMWFaue height results with ERS-2 Altimeterave height data for December 2001 (northern hemispheére)
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Figure 22: Comparison ooy wave height obsertions with ERS-2 Altimeter awe height data for December 2001 (northern
hemisphere).

Figure 23: Comparison oliby wave height obsertions with ERS-2 Altimeter awe height data for December 2001 (tropics).
Figure 24: ERS-2 Altimeter ave heights: Tmeseries of bias (ERS-2 - model) and scattendr{8® for December 2001.

Figure 25: ERS-2 Altimeter ave heights: Tmeseries of bias (ERS-2 - model) and scattendr{8® from December 1996 to December
2001

Figure 26: ERS-2 Altimeter wind speed#méseries of bias (ERS-2 - model) and scattendr{8¢) from December 1996 to December
2001
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Figure 1.Time series of data reception for ERS-2 Altimeter data for December 2001
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Figure 2:Distribution of the ERS-2 Altimeter backscatter after QC for December 2001
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Figure 3:Distribution of the ERS-2 Altimeter wind speeds after QC for December 2001
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Figure 4:Distribution of ERS-2 Altimeter wind speeds after along track averaging for December 2001
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Figure 5:Global distribution of ECMWF ocean surface wind speeds for December 2001
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Figure 6.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for December 2001 (global)
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Figure 7.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for December 2001 (n.hem.)
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Figure 8.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for December 2001 (tropics)
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Figure 9.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for December 2001 (s.hem.)
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Figure 10.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for December 2001 (global)
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Figure 11.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for December 2001 (n.hem.)
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Figure 12.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for December 2001 (hawaii)
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Figure 13: ERS-2 Altimeter wind speeds: Timeseries of bias (ERS-2 - model) and scatter index (SI)
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Figure 14:Distribution of the ERS-2 Altimeter wave heights after QC for December 2001
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Figure 15:Distribution of ERS-2 Altimeter wave heights after along track averaging for December 2001
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Figure 16:Global distribution of ECMWF wave heights for December 2001
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Figure 17.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for December 2001 (global)
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Figure 18.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for December 2001 (n.hem.)
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Figure 19.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for December 2001 (tropics)
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Figure 20.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for December 2001 (s.hem.)
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Figure 21.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for December 2001 (global)
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Figure 22.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for December 2001 (n.hem.)
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Figure 23.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for December 2001 (hawaii)
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Figure 24: ERS-2 Altimeter wave heights: Timeseries of bias (ERS-2 - model) and scatter index (Sl)
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Figure 25: ERS-2 Altimeter wave heights: Timeseries of bias (ERS-2 - model)

and scatter index (SI)
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Figure 26: ERS-2 Altimeter wind speeds: Timeseries of bias (ERS-2 - model) and scatter index (SI)
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