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

By: Saleh Abdalla
Date: 4 March 2003
Overview:

Based on the data reeed during the full month, orvarage, 16699 obsetions arved at ECMWF eery 6 hours of

which 82.68% passed the quality control. The dav@m@me, which as ratherxcellent, can be seen in Figure 1. Data
were slightly reduced at time winde centred at 00:00 on the 20th., 06:00 on the 25th. and the 26th. of the month
timesarein UTC). Notethatwe aretalking abouttheraw datawhich have arrivedat ECMWF beforethey wereprocessed.

Apart from the actie impact of the DES Sun- Blinding phenomenon, the quality of thevegcdata is as good as usual.

ECMWEF atmospheric andave models were not changed during this month.

Backscatter:
ESR2 <op> = 10.94 dB (with tw peaks at 10.6 and 11.1 dB)

Wind Speed Comparison with ECMWEF wind speeds (bias):
ERS?2 global: 0.245 m/s
ERS-2 northern hemisphere: 0.250 m/s
ERS2 tropics: -0.168 m/s
ERS<2 southern hemisphere: 0.508 m/s
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Wind Speed Comparison witluty wind speeds (bias):
ERS2 global: -0.426 m/s
ERS2 northern hemisphere: -0.362 m/s
ERS2 tropics: -1.181 m/s

Wave Height Comparison with ECMWFawe heights (bias):
ERS2 global: -0.050 m (est waves measured: 0.6m)
ERS2 northern hemisphere: 0.017 m
ERS2 tropics: -0.075 m
ERS2 southern hemisphere: -0.067 m

Wave Height Comparison withugy wave heights (bias):
ERS2 global: -0.13 m
ERS2 northern hemisphere: -0.14 m
ERS2 tropics: -0.16 m

Remarks

* This month there are quite a number of outliers (RAe&s higher than model) in the scatter plot for the wind speed in
the SoutherrHemisphergFigure9). Most of theoutlierscanbeattributedto the DES sun-blindingphenomenowueto
high solar actiity. The solar actity was high during the whole of the month.
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* There is a couple of outliers in the scatter plots for thesviaeights in the rbpics. Those (and same number of the
outliers in wind speed) can be attried due to a tropical storm whiclag/not predicted accurately by the ECMWF
meteorological model.

e Apart from that, the quality of Altimeter data is as good ag tised to be. The tendgnfor improved agreement
between RA and model data in the Northern Hemisphere after 18 January 2003 (@gmlentioned in the January
2003report)canbe confirmedto someextentfor thismonth.lIt is not clearif any ESA changego the RA dataor if the
ECMWF model changes (on the 13th. of the month) are responsible for thisémenmat.

Comparison Methad

The Altimeter vave height and wind speed data, as nembby 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). Consequeamrobsentions 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 operationalasxemodel products.

In addition, since also ave obserations from bioys are receied through the GTS, the Altimeter products are also
compared aginst luoy obserations. A@in, in order to hae matching scales, thedy obserations are eeraged wver 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. Aadkfobserdtion height of 5 m is assumed, and when
available the actual obseaxtron 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.

ed by

on

a

| 30f31
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 February 2003 .

Figure captions:
Figure 1: Tme series of data reception for ERS-2 Altimeter data for February 2003.
Figure 2: Distrilntion of the ERS-2 Altimeter Backscatter after QC for February 2003.
Figure 3: Distrilntion of the ERS-2 Altimeter wind speeds after QC for February 2003.
Figure 4: Distrilntion of the ERS-2 Altimeter wind speeds after along traekaging for February 2003.
Figure 5: Global distristion of ECMWF ocean suate wind speeds for February 2003.
Figure 6: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for February 2003 (global).
Figure 7: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for February 2003 (northern hemisphere)
Figure 8: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for February 2003 (tropics)
Figure 9: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for February 2003 (southern hemisphere)
Figure 10: Comparison ooy wind speed obseations with ERS-2 Altimeter wind speed data for February 2003 (global).
Figure 11: Comparison olby wind speed obseations with ERS-2 Altimeter wind speed data for February 2003 (northern hemisphere).
Figure 12: Comparison olby wind speed obseations with ERS-2 Altimeter wind speed data for February 2003 (tropics).
Figure 13: ERS-2 Altimeter wind speed#méseries of bias (ERS-2 - model) and scattendri8é).
Figure 14: Distrilntion of the ERS-2 Altimeter ave heights after QC for February 2003.
Figure 15: Distrilntion of the ERS-2 Altimeter ave heights after along trackexaging for February 2003.
Figure 16: Global distrition of ECMWF vave heights for February 2003.
Figure 17: Comparison of ECMWFaue height results with ERS-2 Altimeteave height data for February 2003 (global).
Figure 18: Comparison of ECMWFaue height results with ERS-2 Altimeteave height data for February 2003 (northern hemisphere)
Figure 19: Comparison of ECMWFaue height results with ERS-2 Altimeteiave height data for February 2003 (tropics)
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Figure 20: Comparison of ECMWFaue height results with ERS-2 Altimeteave height data for February 2003 (southern hemisphe
Figure 21: Comparison oty wave height obseations with ERS-2 Altimeter awe height data for February 2003 (global).

Figure22: Comparisorof buoy wave heightobsenationswith ERS-2Altimeter wave heightdatafor February2003(northernhemisphere).
Figure 23: Comparison olby wave height obseations with ERS-2 Altimeter awe height data for February 2003 (tropics).

Figure 24: ERS-2 Altimeter ave heights: imeseries of bias (ERS-2 - model) and scattendr{8¢® for February 2003.

Figure25: ERS-2Altimeter wave heights: Timeserieof bias(ERS-2- model)andscattelindex (SI) from Decembed 996to February2003
Figure26: ERS-2Altimeter wind speedsTimeserie®f bias(ERS-2- model)andscatterindex (SI) from Decembed 996to February2003
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Figure 1.Time series of data reception for ERS-2 Altimeter data for February 2003
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Figure 2:Distribution of the ERS-2 Altimeter backscatter after QC for February 2003
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Figure 3:Distribution of the ERS-2 Altimeter wind speeds after QC for February 2003
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Figure 4:Distribution of ERS-2 Altimeter wind speeds after along track averaging for February 2003
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Figure 5:Global distribution of ECMWF ocean surface wind speeds for February 2003
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Figure 6.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for February 2003 (global)
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Figure 7.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for February 2003 (n.hem.)
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Figure 8.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for February 2003 (tropics)
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Figure 9.Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for February 2003 (s.hem.)

.9261
.4346
.5084
.1789
2749
.8603
.0973 (0.0046)
.0909 (0.0045)
.2120 (0.0391)

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

14 of 31




ECMWF Report on ERS-2 RA for February 2003

] ]
Entries
o5 5000
1000
" 500
a . 8/ m 300
=20 100
= . ]
‘U')’ . 50 STATISTICS.
a i a 30
HJJ - a 15 ENTRIES 508
a 15 5 MEAN BUOY 9.2186
8 " 1 MEAN ERS-2 8.7931
=z eA BIAS (ERS-2 - BUOY) -0.4255
= STANDARD DEVIATION 1.7162
NlO SCATTER INDEX 0.1862
) “! CORRELATION 0.8986
% o SYMMETRIC SLOPE 0.9745  (0.0217)
5 o & REGR. COEFFICIENT 0.9930  (0.0216)
: REGR. CONSTANT -0.3607  (0.2129)
a
O AAAA A 6 AA“ M AAAA AAAA
10 15 20 25

BUOY WINDSPEEDS (M/S)
Figure 10.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for February 2003 (global)
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Figure 11.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for February 2003 (n.hem.)
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Figure 12.Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for February 2003 (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 February 2003
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Figure 15:Distribution of ERS-2 Altimeter wave heights after along track averaging for February 2003
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Figure 16:Global distribution of ECMWF wave heights for February 2003
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Figure 17.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for February 2003 (global)
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Figure 18.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for February 2003 (n.hem.)
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Figure 19.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for February 2003 (tropics)
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Figure 20.Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for February 2003 (s.hem.)
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Figure 21.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for February 2003 (global)
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Figure 22.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for February 2003 (n.hem.)
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Figure 23.Comparison of buoy wave height observations with ERS2 Altimeter wave height data for February 2003 (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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