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

By: Saleh Abdalla
Date: 5 November 2002
Overview:

Based on the data reeed during the full month, orvarage, 15669 obseations arved at ECMWF eery 6 hours of
which 2659wereinitially rejectedasbeingonland,outof modeldomainor doubleobseration.Onaverage,79.3%passed
the quality control. The datawerage, which was rather good, can be seen in Figure 1. Data were missed for the ‘6-
time windavs centred at 06:00 and 12:00 UTC on the 16th. of Oct8ogmificant reduction of data occurred at the tin
windows centred at 00:00 and 06:00 UTC on the 6th. and the 7th., and at 00:00 on the 27th. and the 28th. of the
Notethatwe aretalking abouttheraw datawhich have arrivedat ECMWF beforethey wereprocessedrl he quality of the
receved data is as good as usual.

Backscatter:
ESR2 <op> = 11.11 dB (with a main peak at 11.1 dB and a secondary peak at 10.6 dB)

hour’
e
month.
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Wind Speed Comparison with ECMWEF wind speeds (bias):
ERS?2 global: 0.027 m/s
ERS2 northern hemisphere: -0.012 m/s
ERS2 tropics: -0.099 m/s
ERS<2 southern hemisphere: 0.146 m/s

Wind Speed Comparison witluby wind speeds (bias):
ERS?2 global: -0.518 m/s
ERS2 northern hemisphere: -0.478 m/s
ERS2 tropics: -1.055 m/s

Wave Height Comparison with ECMWFawe heights (bias):
ERS?2 global: -0.014 m (Mvest waves measured: 0.6m)
ERS<2 northern hemisphere: 0.070 m
ERS2 tropics: -0.069 m
ERS<2 southern hemisphere: -0.028 m

Wave Height Comparison withugy wave heights (bias):
ERS2 global: -0.08 m
ERS2 northern hemisphere: -0.08 m
ERS?2 tropics: -0.28 m
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Remarks
* The quality of Altimeter data is as good asythsed to be.

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). Conseqseqtrobsentions are formed byaraging 30 consecug
data in order to match the spatial scales of the operatiohisl Wodel. Therefore, the collocation statistics are based
the comparison between these superolasens and operationalarvemodel products.

In addition, since also ave obserations 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.

ed by

on

a
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Tme series of data reception for ERS-2 Altimeter data for October 2002.

Distrilntion of the ERS-2 Altimeter Backscatter after QC for October 2002.

Distrilntion of the ERS-2 Altimeter wind speeds after QC for October 2002.

Distrilntion of the ERS-2 Altimeter wind speeds after along traekaaming for October 2002.

Global distribstion of ECMWF ocean suate wind speeds for October 2002.

Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for October 2002 (global).
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Figure 24: ERS-2 Altimeter ave heights: imeseries of bias (ERS-2 - model) and scattendr{8¢® for October 2002.

Figure25: ERS-2Altimeter wave heights:Timeserieof bias(ERS-2- model)andscatterindex (SI) from Decembefl 996to October2001

Figure 26: ERS-2 Altimeter wind speed#méseries of bias (ERS-2 - model) and scattenir{8¢€ from December 1996 to October 200
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ERS 2/ALTIMETER: NUMBER OF OBS, GLOBAL.
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Figure 1.Time series of data reception for ERS-2 Altimeter data for October 2002
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Figure 2:Distribution of the ERS-2 Altimeter backscatter after QC for October 2002
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Figure 3:Distribution of the ERS-2 Altimeter wind speeds after QC for October 2002
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Figure 4:Distribution of ERS-2 Altimeter wind speeds after along track averaging for October 2002
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Figure 5:Global distribution of ECMWF ocean surface wind speeds for October 2002
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Figure 6.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for October 2002 (global)

|
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

11 of 31




ECMWF Report on ERS-2 RA for October 2002

] ]
Entries
o5 5000
- u a 1000
- a 500
o ._l 300
=20 . " a 100
‘U-)’ R 50 STATISTICS.
D 0 I.AA A 30
ﬂ L X 15 ENTRIES 11847
a 15 iﬁA 5 MEAN ECMWF 7.3809
8 'y 1 MEAN ERS-2 7.3686
=z BIAS (ERS-2 - ECMWF) -0.0123
§ STANDARD DEVIATION 1.3584
N 10 SCATTER INDEX 0.1840
) CORRELATION 0.9367
% SYMMETRIC SLOPE 1.0260 (0.0038)
5] REGR. COEFFICIENT 1.0822 (0.0037)
REGR. CONSTANT -0.6190 (0.0300)
0% 5 10 15 20 25

ECMWF WINDSPEEDS (M/S)
Figure 7.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for October 2002 (n.hem.)
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Figure 8.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for October 2002 (tropics)
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Figure 9.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for October 2002 (s.hem.)
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Figure 10.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for October 2002 (global)
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Figure 11.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for October 2002 (n.hem.)
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Figure 12.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for October 2002 (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 October 2002
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Figure 15:Distribution of ERS-2 Altimeter wave heights after along track averaging for October 2002
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Figure 16:Global distribution of ECMWF wave heights for October 2002
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Figure 17.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for October 2002 (global)
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Figure 18.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for October 2002 (n.hem.)
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Figure 19.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for October 2002 (tropics)
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Figure 20.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for October 2002 (s.hem.)
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Figure 21.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for October 2002 (global)
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Figure 22.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for October 2002 (n.hem.)
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Figure 23.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for October 2002 (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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