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

By: Saleh Abdalla
Date: 8 May 2002
Overview:

Based on the data reeed during the full month, orvarage 15835 obseations arwed at ECMWF eery 6 hours of
which81.9%passedhequality control. Thedatacoveragewasrathergoodascanbeseenn Figurel. However, therewas
no data during the time slots centred at 06:00 on 20th, 18:00 on the 21st, 00:00 and 06:00 on the 26th of the mo
Significantreductionof datareceptionoccurredatthetime slot of 00:00UTC onthe 20th. Notethatwe aretalking about
the rav data which hee arrved at ECMWF before tlyewere processed. The quality of the reedidata is as good as
usual (as before 2000).

Backscatter:
ESR2 <op> = 11.07 dB (with double peaks at 10.6 dB and at 11.1 dB)

Wind Speed Comparison with ECMWEF wind speeds (bias):
ERS2 global: -0.010 m/s
ERS-2 northern hemisphere: -0.208 m/s
ERS2 tropics: -0.188 m/s
ERS<2 southern hemisphere: 0.207 m/s

nth.
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Wind Speed Comparison witluty wind speeds (bias):
ERS2 global: -0.829 m/s
ERS2 northern hemisphere: -0.863 m/s
ERS2 tropics: -0.736 m/s

Wave Height Comparison with ECMWFawe heights (bias):
ERS2 global: -0.044 m (est waves measured: 0.6m)
ERS2 northern hemisphere: 0.027 m
ERS2 tropics: -0.080 m
ERS2 southern hemisphere: -0.057 m

Wave Height Comparison withugy wave heights (bias):
ERS2 global: -0.07 m
ERS<2 northern hemisphere: -0.06 m
ERS2 tropics: -0.19 m
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Remarks

* The quality of Altimeter \ave height and wind speed data are as good gsuesl to be. The wind speed data has
experienced an impk@d quality after March 21, 2002 (after the nesy from the ERS-2 anomaly of March 2002).
Apparently this can be attrilted to the ya& control system which mak use of some of the data coming from SAR
imagette processing. Thiswaontrol system as implemented on March 4, 2002. The impact of this system on {
wind speed quality &s not felt earlier because of the anomaly which lasted about 2 weeks.

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). Consequseqtrobsentions 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.

the
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Tme series of data reception for ERS-2 Altimeter data for April 2002.

Distrilution of the ERS-2 Altimeter Backscatter after QC for April 2002.

Distrilution of the ERS-2 Altimeter wind speeds after QC for April 2002.

Distrilntion of the ERS-2 Altimeter wind speeds after along traekaming for April 2002.

Global distristion of ECMWF ocean suate wind speeds for April 2002.

Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for April 2002 (global).

Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for April 2002 (northern hemisphere
Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for April 2002 (tropics)

Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for April 2002 (southern hemispheré
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Figure 20:
Figure 21:
Figure 22:

Comparison ooy wind speed obseations with ERS-2 Altimeter wind speed data for April 2002 (global).

Comparison ooy wind speed obseations with ERS-2 Altimeter wind speed data for April 2002 (northern hemisphere).

Comparison ooy wind speed obseations with ERS-2 Altimeter wind speed data for April 2002 (tropics).

ERS-2 Altimeter wind speedéméseries of bias (ERS-2 - model) and scattendir{8é).

Distrilntion of the ERS-2 Altimeter ave heights after QC for April 2002.

Distrilntion of the ERS-2 Altimeter ave heights after along trackexaging for April 2002.

Global distrition of ECMWF vave heights for April 2002.

Comparison of ECMWFaue height results with ERS-2 Altimeteave height data for April 2002 (global).

Comparison of ECMWFaue height results with ERS-2 Altimeteave height data for April 2002 (northern hemisphere)
Comparison of ECMWFaue height results with ERS-2 Altimeteave height data for April 2002 (tropics)

Comparison of ECMWFaue height results with ERS-2 Altimeteave height data for April 2002 (southern hemisphere)
Comparison ooy wave height obseations with ERS-2 Altimeter awe height data for April 2002 (global).

Comparison ooy wave height obseations with ERS-2 Altimeter awe height data for April 2002 (northern hemisphere).
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Figure 23: Comparison oy wave height obsertions with ERS-2 Altimeter swe height data for April 2002 (tropics).

Figure 24: ERS-2 Altimeter ave heights: imeseries of bias (ERS-2 - model) and scattenir{8 for April 2002.

Figure 25: ERS-2 Altimeter ave heights: imeseries of bias (ERS-2 - model) and scattendr{8® from December 1996 to April 2002
Figure 26: ERS-2 Altimeter wind speedsénéseries of bias (ERS-2 - model) and scattenir{8® from December 1996 to April 2002
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Figure 1.Time series of data reception for ERS-2 Altimeter data for April 2002
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Figure 2:Distribution of the ERS-2 Altimeter backscatter after QC for April 2002
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Figure 3:Distribution of the ERS-2 Altimeter wind speeds after QC for April 2002
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Figure 4:Distribution of ERS-2 Altimeter wind speeds after along track averaging for April 2002
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Figure 5:Global distribution of ECMWF ocean surface wind speeds for April 2002
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Figure 6.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for April 2002 (global)
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Figure 7.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for April 2002 (n.hem.)
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Figure 8.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for April 2002 (tropics)
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Figure 9.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for April 2002 (s.hem.)
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Figure 10.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for April 2002 (global)
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Figure 11.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for April 2002 (n.hem.)
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Figure 12.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for April 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 April 2002
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Figure 15:Distribution of ERS-2 Altimeter wave heights after along track averaging for April 2002
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Figure 16:Global distribution of ECMWF wave heights for April 2002
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Figure 17.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for April 2002 (global)
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Figure 18.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for April 2002 (n.hem.)
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Figure 19.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for April 2002 (tropics)
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Figure 20.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for April 2002 (s.hem.)
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Figure 21.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for April 2002 (global)
| 26 of 31
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




ECMWEF Report on ERS-2 RA for April 2002

] ]
12 Entries
5000
1000
500
10
< 300
= 100
e 50 STATISTICS.
T8 30
o 15 ENTRIES 666
'iJ A ua 5 MEAN BUOY 2.2113
LI>J 64 - . 1 MEAN ERS-2 2.1506
< 2 BIAS (ERS-2 - BUOY) -0.0607
= = STANDARD DEVIATION 0.3760
aADA
N SCATTER INDEX 0.1700
%) 4 a CORRELATION 0.9556
o
m (= SYMMETRIC SLOPE 0.9484 (0.0111)
& REGR. COEFFICIENT 0.8257 (0.0099)
2 REGR. CONSTANT 0.3247 (0.0249)
ah
0 AA A AL ABALALALABLALNALAL
0 2 4 6 8 10 12
BUOY WAVEHEIGHTS (M)
Figure 22.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for April 2002 (n.hem.)
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Figure 23.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for April 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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