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

By: Saleh Abdalla
Date: 6 November 2001
Overview:

Based on the data reeed during the full month, orvarage, 15559 obseatrons arved at ECMWF eery 6 hours of
which 79.4% passed the quality control. The datexage, which as rather good, can be seen in Figure 1. Data wer
missed for the ‘6-hour’ time slots centred at 06:00 UTC on 13 and 29 Qcsudpeificant reduction of data reception
occurredatthetime slotscentredat 12:00on the 5th. andthe 6th.,00:00and12:00onthe 13th.,and00:00onthe 29th.the
30th. and the 31st. of the month. Note that we are talking aboutttdata which hee arrved at ECMWEF before tlye
were processed. The quality of the rgedidata is as usual.

Backscatter:
ESR2 <op> = 11.04 dB (with a main peak at 11.1 dB and a secondary peak at 10.5 dB)

Wind Speed Comparison with ECMWEF wind speeds (bias):
ERS2 global: 0.052 m/s
ERS-2 northern hemisphere: 0.015 m/s
ERS2 tropics: -0.108 m/s
ERS-2 southern hemisphere: 0.198 m/s
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Wind Speed Comparison witluty wind speeds (bias):
ERS2 global: -0.660 m/s
ERS2 northern hemisphere: -0.666 m/s
ERS?2 tropics: -0.542 m/s

Wave Height Comparison with ECMWFawe heights (bias):
ERS2 global: -0.020 m (vest waves measured: 0.6m)
ERS2 northern hemisphere: 0.095 m
ERS2 tropics: -0.071 m
ERS2 southern hemisphere: -0.058 m

Wave Height Comparison withugy wave heights (bias):
ERS2 global: -0.13 m
ERS2 northern hemisphere: -0.13 m
ERS2 tropics: -0.17 m

Remarks

* As was reported earliethere are f@ outliers (RA \alues higher than model) in the scatter plot for teeaeights in
the Northern Hemisphere and thepics (Figures 18 and 19). These outliers are due to some of the trgploaks,
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which wasnotresohedsuccessfulljpy the ECMWF atmospherienodel.Roughlyspeakinga similar numberof wind
speed outliers can be attriled to the same cause. It should be stressad #dgat this can notxplain most of the
outliers in the wind scatter plots.

* Annalisa Martini of ESA has pointed out that “DES Sun-Blinding” phenomenon is responsible for the wind spe
outliers. This phenomenon started tednanore significant impact on the RA parameters since the start of gyro-le

ed
SS

pilotting of the spacecraft. Indeedyeeal outliers are associated with this phenomenon during October 2001 (e.g. on

the 19th. and the 21st.).
* 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 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 described by

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.
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Figure captions:

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

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

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

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

Global distribation of ECMWF ocean swate wind speeds for October 2001.

Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for October 2001 (global).
Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for October 2001 (northern hemispkh
Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for October 2001 (tropics)
Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for October 2001 (southern hemisp

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:

Comparison oty wind speed obseations with ERS-2 Altimeter wind speed data for October 2001 (global).
Comparison ofuby wind speed obseations with ERS-2 Altimeter wind speed data for October 2001 (northern hemisphg
Comparison ofuby wind speed obseations with ERS-2 Altimeter wind speed data for October 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 October 2001.

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

Global distriltion of ECMWF vave heights for October 2001.

Comparison of ECMWFaue height results with ERS-2 Altimeteiave height data for October 2001 (global).
Comparison of ECMWFaue height results with ERS-2 Altimeterave height data for October 2001 (northern hemisphere
Comparison of ECMWFaue height results with ERS-2 Altimeteave height data for October 2001 (tropics)
Comparison of ECMWFaue height results with ERS-2 Altimeterave height data for October 2001 (southern hemispheré
Comparison ooy wave height obseations with ERS-2 Altimeter swe height data for October 2001 (global).
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Figure 22: Comparison ooy wave height obseations with ERS-2 Altimeter awe height data for October 2001 (northern hemisphe
Figure 23: Comparison ooy wave height obseations with ERS-2 Altimeter awe height data for October 2001 (tropics).

Figure 24: ERS-2 Altimeter ave heights: imeseries of bias (ERS-2 - model) and scattendr{8® for October 2001.

Figure25: ERS-2Altimeter wave heights: Timeserieof bias(ERS-2- model)andscatterindex (SI) from Decembed996to October2001
Figure 26: ERS-2 Altimeter wind speed#éméseries of bias (ERS-2 - model) and scattenir{8¢€ from December 1996 to October 200
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Figure 1.Time series of data reception for ERS-2 Altimeter data for October 2001
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Figure 2:Distribution of the ERS-2 Altimeter backscatter after QC for October 2001
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Figure 3:Distribution of the ERS-2 Altimeter wind speeds after QC for October 2001
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Figure 4:Distribution of ERS-2 Altimeter wind speeds after along track averaging for October 2001
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Figure 5:Global distribution of ECMWF ocean surface wind speeds for October 2001
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Figure 6.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for October 2001 (global)
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Figure 7.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for October 2001 (n.hem.)
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Figure 8.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for October 2001 (tropics)
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Figure 9.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for October 2001 (s.hem.)
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Figure 10.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for October 2001 (global)
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Figure 11.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for October 2001 (n.hem.)
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Figure 12.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for October 2001 (hawaii)
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Figure 13: ERS-2 Altimeter wind speeds: Timeseries of bias (ERS-2 - model) and scatter index (SI)

|
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

18 of 31




. ECMWF Report on ERS-2 RA for October 2001 .«

1
mean: o 2. QC passed..............: 1270786 ( 66%)
average deviation: O. :
. Outliers...............: 88952 (  5%)
0.9- standard dev: 1.
) variance: 1. Out of range...........: 34839 (  2%)
skewness: 1. Land points............: 242325 ( 13%)
0.8- kurtosis: 3. Outside grid...........: 28964 (  2%)
Double observations....: 58301 ( 3%)
High peakiness.........: 205252 ( 11%)
0. 7
0
O
04
0.3
0.2
it @;
0.1 B -
0 ﬁ% !"’“" ==

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Hs (m)
Figure 14:Distribution of the ERS-2 Altimeter wave heights after QC for October 2001

| 19 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




. ECMWF Report on ERS-2 RA for October 2001 .«

1
mean: 2.45
average deviation: 0.90
0.9 standard dev: 1.19 ]
) variance: 1.43
skewness: 1.62
0.8- kurtosis: B 70 ]
0. 7
0.6 o oCoooooooooooooeoo)
0.5 .
0.4 Al
0.3 U~~~
0.2 -
0.1 i
0

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
H, (m)
Figure 15:Distribution of ERS-2 Altimeter wave heights after along track averaging for October 2001
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Figure 16:Global distribution of ECMWF wave heights for October 2001
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Figure 17.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for October 2001 (global)
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Figure 18.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for October 2001 (n.hem.)
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Figure 19.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for October 2001 (tropics)
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Figure 20.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for October 2001 (s.hem.)
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Figure 21.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for October 2001 (global)
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Figure 22.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for October 2001 (n.hem.)
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Figure 23.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for October 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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