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

By: Saleh Abdalla
Date: 6 December 2000
Overview:

This month around 16691 obsatwns arwed at ECMWF eery 6 hours of which 78.29% passed the quality control.
Exceptfor relative reductionof datareceptionduring 6-hourtime slotscentredat 06:00UTC on 18,19 and20 Novembery

thedatacoveragewasquitegood(seeFigurel). Notethatwe aretalking aboutdatawhich have arrivedat ECMWF before
they were needed for the operational data assimilation.

The positve impact of the change to the altimeter wind speed vatmeentioned in an earlier report is confirmed for tf
month as well as can be seen in Figure 26.

Backscatter:
ESR2 <op> = 11.04 dB (with one main peak at 11.1 dB)
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Wind Speed Comparison with ECMWEF wind speeds (bias):
ERS?2 global: 0.091 m/s
ERS2 northern hemisphere: 0.346 m/s
ERS2 tropics: 0.012 m/s
ERS<2 southern hemisphere: -0.014 m/s

Wind Speed Comparison witluby wind speeds (bias):
ERS?2 global: -0.20 m/s
ERS<2 northern hemisphere: -0.10 m/s
ERS2 tropics: -1.05 m/s

Wave Height Comparison with ECMWFawe heights (bias):
ERS2 global: -0.010 m (vest waves measured: 0.6m)
ERS<2 northern hemisphere: 0.104 m
ERS2 tropics: -0.066 m
ERS<2 southern hemisphere: -0.039 m

Wave Height Comparison withugy wave heights (bias):
ERS?2 global: -0.18 m
ERS<2 northern hemisphere: -0.16 m
ERS?2 tropics: -0.31
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Remarks
* The Altimeter vorked normally

* A bug was found in the computations of some of the means ascarrected. Theul is in efect since May 2000.
The table bela shavs the correct means in between May-October 2000:

Month <op> Alt. <Uq > Model <Up> Alt. <H> Model <H>

(dB) (m/s) (m/s) (m) (m)
May 2000 10.88 8.00 7.35 2.53 2.49
June 2000 10.89 7.96 7.36 2.46 2.38
July 2000 11.02 7.69 7.28 2.42 2.31
Aug. 2000 10.97 7.75 7.23 2.45 2.37
Sep. 2000 11.07 7.42 7.17 2.43 2.34
Oct. 2000 11.01 7.52 7.30 2.47 2.40

* The ECMWF operational forecast model has been upgraded to the TL511 with a horizontal resolution of abou
on 21 Nowember 2000. Since then, wind speeds are computed at 40 km horizontal resolution. Althowagh the w
relateddataarestill computedatabout55 km resolution the spectraresolutionhasbeenupgradedo 30 frequeng bins
and 24 directional bins. Furthermoregw computations makuse of the enhanced resolution of winds.

t 40 km
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Comparison Methad

The Altimeter vave height and wind speed data, as remtby 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). 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 operationalawe model 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.

Figure captions:
Figure 1: Tme series of data reception for ERS-2 Altimeter data fareNdber 2000.
Figure 2: Distrilntion of the ERS-2 Altimeter Backscatter after QC fov&ber 2000.
Figure 3: Distrilntion of the ERS-2 Altimeter wind speeds after QC fovédnber 2000.
Figure 4: Distrilntion of the ERS-2 Altimeter wind speeds after along traekaming for Neember 2000.
Figure 5: Global distristion of ECMWF ocean swuate wind speeds for Nember 2000.
Figure 6: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed datadonldd¢o 2000 (global).
Figure 7: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed datadonldd¢o 2000 (northern hemisphere)
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Figure 8: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed datadontiéo 2000 (tropics)
Figure 9: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed datadontiéo 2000 (southern hemisphere)

Figure 10:

Comparison ooy wind speed obseations with ERS-2 Altimeter wind speed data fovBimber 2000 (global).

Figurell: Comparisorof buoy wind speedbsenationswith ERS-2Altimeter wind speeddatafor November2000(northernhemisphere).

Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:

Figure 23:
Figure 24:
Figure 25:

Figure 26:

Comparison ooy wind speed obseations with ERS-2 Altimeter wind speed data fovBlmber 2000 (tropics).

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

Distrilntion of the ERS-2 Altimeter ave heights after QC for Nember 2000.

Distrilntion of the ERS-2 Altimeter ave heights after along trackeraging for Neember 2000.

Global distriltion of ECMWF vave heights for Neember 2000.

Comparison of ECMWFaue height results with ERS-2 Altimeteave height data for Nember 2000 (global).
Comparison of ECMWFaue height results with ERS-2 Altimeteave height data for Neember 2000 (northern hemispher
Comparison of ECMWFaue height results with ERS-2 Altimeteave height data for Neember 2000 (tropics)
Comparison of ECMWFaue height results with ERS-2 Altimeteave height data for Nember 2000 (southern hemispher
Comparison ooy wave height obseations with ERS-2 Altimeter awe height data for Neember 2000 (global).
Comparison oty wave height obseations with ERS-2 Altimeter awe height data for Neember 2000 (northern

hemisphere).

Comparison ooy wave height obseations with ERS-2 Altimeter awe height data for Neember 2000 (tropics).
ERS-2 Altimeter ave heights: imeseries of bias (ERS-2 - model) and scattendr{&é® for November 2000.

ERS-2 Altimeter ave heights: imeseries of bias (ERS-2 - model) and scattendr{8® from December 1996 to Member
2000

ERS-2 Altimeter wind speedaméseries of bias (ERS-2 - model) and scatterxi{&® from December 1996 to Member
2000
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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 November 2000
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mean: 11.04 QC passed .......: 1306967 ( 65%)
average deviation: 1.07 | Outliers...............: 89214 ( 4%)

0.9+ standard dev: 1.70 ; '
variance: 2.91 Out of range...........: 42078 ( 2%)
skewness: 2.31 ’ Land points............: 242293 ( 12%)
0.8- kurtosis: 10.50 Outside grid...........: 28388 ( 1%)
Double observations....: 62937 ( 3%)
should not happen......: 231098 ( 12%)
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Figure 2:Distribution of the ERS-2 Altimeter backscatter after QC for November 2000
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Figure 3:Distribution of the ERS-2 Altimeter wind speeds after QC for November 2000
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Figure 4:Distribution of ERS-2 Altimeter wind speeds after along track averaging for November 2000
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Figure 5:Global distribution of ECMWF ocean surface wind speeds for November 2000

| 10 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 Saleh.Abdalla@ecmwf.int




. ECMWF Report on ERS-2 RA for November 2000 .«

Entries
- 5000
1000
n a 500
& A 300
=20 L 100
~ . 50 STATISTICS.
U‘) u
A j.‘AA 30
m m,\8 15 ENTRIES 44107
a 15 5 MEAN ECMWF 7
‘8 1 MEAN ERS-2 7
= BIAS (ERS-2 - ECMWF) 0
§ STANDARD DEVIATION 1
oqlo SCATTER INDEX 0
) CORRELATION 0
% SYMMETRIC SLOPE 1
5 REGR. COEFFICIENT 1
REGR. CONSTANT -0
Al
0 5 10 15 20 25

ECMWF WINDSPEEDS (M/S)
Figure 6.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for November 2000 (global)
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Figure 7.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for November 2000 (n.hem.)
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Figure 8.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for November 2000 (tropics)
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Figure 9.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for November 2000 (s.hem.)
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Figure 10.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for November 2000 (global)
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Figure 11.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for November 2000 (n.hem.)
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Figure 12.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for November 2000 (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 Saleh.Abdalla@ecmwf.int

18 of 31




ECMWF Report on ERS-2 RA for November 2000 .

1
mean: o 2. QC passed..............: 1306967 ( 65%)
average deviation: 0. T :
i Outliers 89214 ( 4%)
0.9 standard dev: 1. 1
) variance: 1. Out of range...........: 42078 ( 2%)
skewness: 1. Land points............: 242293 ( 12%)
0.8- kurtosis: 5. | outside grid...........: 28388 ( 1%) |
| Double observations....: 62937 ( 3%)
should not happen......: 231098 ( 12%)
0, 7
0.6
0,5
T —
0.34—— e
0.24- 15 -
0.1 4 [
0 ga; ‘ ‘ ‘ ‘ R s e e e e e o e e e e SRS
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 November 2000
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Figure 15:Distribution of ERS-2 Altimeter wave heights after along track averaging for November 2000
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Figure 16:Global distribution of ECMWF wave heights for November 2000
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Figure 17.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for November 2000 (global)
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Figure 18.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for November 2000 (n.hem.)
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Figure 19.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for November 2000 (tropics)
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Figure 20.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for November 2000 (s.hem.)
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Figure 21.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for November 2000 (global)
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Figure 22.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for November 2000 (n.hem.)
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Figure 23.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for November 2000 (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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