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Titlee Report on ERS-2 SAR wave height data.

By: Saleh Abdalla
Date: 13 October 2004
Overview:

On average, about 44 SARawe mode spectra aved at ECMWF eery 6 hours of which 5.3% i@ been rejected (the
data ceerage has been reduced to around 12% of the nominal data receptioméptite tilure of the ERS-2 tape
recordersn June2003). As canbeseenn Figurel, thereweretwo time windows with missingdatawhich are:00:00and
06:00 UTC on the 24th. of the month. There wevedéer time windws with significant reduction of data reception ¢
well.

The quality of the receed data, which are molimited to theNorth Atlantic and the western coast of North America,
Is as good as usual.

Wave Height Comparison (bias):

ERS2 global: 0.070 m

ERS2 northern hemisphere: 0.071 m
ERS2 tropics: 0.061 m

ERS2 southern hemispheneissing
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Remarks:
The SAR vorked normally this month.

Thehighwave heightbiasvaluesin thetropicsduringseveraldays(especiallybetweer28 and30 Septemberascanbe
seen in Figure 6 can be attrtbd to the hurricanes which were aetduring this month. ECMWF atmospheric mod
with its currentresolutionandnumericscannotresohe suchlow scalefeaturesaccuratelyandthereforehemodelwind
speeds in the hurricanes are not predicted correB#yng drven by the model wind speed fields, the modmlev
heights are &tcted as a result. deping in mind the current limitedegrage of ERS-2 which resulted in less than 2
altimetermodel collocations each day in the tropics, the impactyhawdel prediction problem in those limited
collection would be significant.

According to ESA (EOHelp message of 4 July 2003), the recording capabilities of ERS-2 are declared permar
unavailable follonving the filure of the ERS-2 tape recorder on 22 June 2003. The ERS-2 tape recorders were
recordthe ERS-2Low Ratemissionglobally for a periodof 8 yearsof continuousacquisition. Theglobal coverages,

therefore, discontinued. The ERS-2ARate mission will be continued within the visibility of ESA ground stations

over Europe, North Atlantic, the Arctic and western North America. ESA has the intentidend éhe ceerage of
the Real Tme Low Rate acquisition\e@r the North Atlantic in the near future.

ERS-2 SAR data and ENVISARA-2 Ku-band significant ae heights are assimilated in the ECMWé&vermodel.

The ECMWF atmospheric andavwe models were changed to CY28R3 on the 28th. of September 2004. Vhatrele

change was in the model set-up to alldhe proper propadion of the vave analyses information at time wirvi®
06:00 and 18:00 to model toxtg¢ime windavs.
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Definitions:
Four nev integrated parameters are used to compare the SAR and the model spectra. These parameters are:

1. The mean ave period based on the tH' moment (n.;) defined as:

T1=my/my
where my and m_; arethezerothandthe‘-1th. momentsf thewave spectrunwith then-th. moment,n generaljs

defined as:
m, = IdeIdf 0f" CF(f, 0)

F isthewave spectrumn frequeng, f, - directionspaceThecomparisorbetweerECMWF modelandSAR mean
wave periods for the whole month is/gn in Figure 7.

2. The wave directional spread defined as:
0 = f2[1-r(f)]
ry(f) = Idfj'de [(F(f,0) cogd06—¢(f)]

O(f) = atar%fde F(f,6) 5in(9)]/[ [d0 [F(f, 6) cos(8)] O
0 0

The comparison between ECMWF model and SAfRendirectional spreadalues for the whole month isvgin in
Figure 8.

] 30f20

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 SAR for September 2004 .

3. The mean wave propagtion direction defined as:

_ . 0
o = atar'E[J'de'de (£, ) Csin(8)]/[ [df [dO TF(f, 8) Coos(6)] C

ThecomparisorbetweerE CMWF modelandSAR meanwave propagtiondirectionsfor thewhole monthis given
in Figure 9.

4. The spectral peakiness parameter of Goda,) defined as:
Qp = 2my Idefdf Of CF2(f, 0)

ThecomparisorbetweerE CMWF modelandSAR spectrapealednesgor roughly, spectraharravness)aluesfor
the whole month is gen in Figure 10.

Figure captions:
Figure 1: Tme series of data reception for ERS-2 Altimeter data for September 2004.
Figure 2: Comparison of ECMWFawe height results with ERS-2 SARave height data for September 2004 (global).
Figure 3: Comparison of ECMWFawe height results with ERS-2 SARave height data for September 2004 (northern hemisphere)
Figure 4: Comparison of ECMWFawe height results with ERS-2 SARave height data for September 2004 (tropics)
Figure 5: Comparison of ECMWFawe height results with ERS-2 SARave height data for September 2004 (southern hemisphere)
Figure 6: ERS-2 SAR ave heights: Tmeseries of bias (ERS-2 - model) and scattendr{8é).
Figure 7: Comparison of ECMWF meaiawe periods with ERS-2 SAR mearawe periods for September 2004 (global).
Figure 8: Comparison of ECMWFawe directional spread with that of ERS-2 SAR for September 2004 (global).
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Figure 9: Comparison of ECMWF meaiae directions with those of ERS-2 SAR for September 2004 (global).

Figure 10: Comparison of ECMWFaue peakdnessdctor with that of ERS-2 SAR for September 2004 (global).

Figure 11: ERS-2 SAR ave heights: imeseries of daily bias (ERS-2 - model) for the past.year

Figure 12: ERS-2 SAR ave heights: Timeseries of daily root mean squardatiénce (RMSE) for the past year

Figure 13: Comparison between SAR and ECMWF “2-secaveéperiod interal equvalent wave heights” for September 2004 (globa

Figure 14: Comparison between SAR and ECMWF “2-secawveéperiod interal equvalent wvave heights” for September 2004 (n.
hem.).

Figurel5: ComparisorbetweerSAR andECMWF“2-secondvave-periodnterval equivalentwave heights”for Septembe2004(tropics).
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ERS-2 SAR Retrieving system
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Figure 1: Time series of data reception for ERS-2 SAR wave mode spectrafor September 2004
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Figure 2: Comparison of ECMWF wave height results with ERS2 SAR wave height data for September 2004 (global)
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Figure 3: Comparison of ECMWF wave height results with ERS2 SAR wave height data for September 2004 (n.hem.)
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Figure 4: Comparison of ECMWF wave height results with ERS2 SAR wave height data for September 2004 (tropics)
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Figure 5: Comparison of ECMWF wave height results with ERS2 SAR wave height data for September 2004 (s.hem.)
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Figure 6: ERS-2 SAR wave heights. Timeseries of bias (ERS-2 - model) and scatter index (SI)
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Figure 7: Comparison of ECMWF mean wave periods with ERS-2 SAR mean wave periods for september 2004 (global).
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Figure 8: Comparison of ECMWF wave directional spread with that of ERS-2 SAR for september 2004 (global).
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Figure 9: Comparison of ECMWF mean wave directions with that of ERS-2 SAR for september 2004 (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

14 of 20



ECMWF Report on ERS-2 SAR for September 2004 .

.
Global .. 00:00UTC 01.09.2004 - 23:59UTC 30.09.2004
6 s R
|ENTRIES:
T R AR Wb e A
. i N i
- , : : Lo " 1-3
S : : : L : :
N L S SR R LB
() : .. ///
4 " u" W/ n : = 5-11
c m : L . :
okl R BE TN AR LS AR e :
e L4 : : 11-23
8 , (N | f
(ol : ] : : :
m 5 ; : ; (| ®m 23-50
S . F i Entries = 4971
n " § ' m 50.110 SAR mean = 1.00; stdev = 0.455
" : Model mean = 1.09 ; stdev = 0.365
1o g s s o 110240 LSQ fit: slope = 0.692; intr = 0.247
: : ' g R.M.S.E. = 0.404 ; bias =-0.089
: corr. coef. = 0.556; S.I.= 0.361
0 ? . : : 5 Symmetric slope = 0.956
0 1 2 3 4 5 6

Model Peakedness Factor

Figure 10: : Comparison of ECMWF wave peakedness factor with that of ERS-2 SAR for september 2004 (global).
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Figure 11: ERS-2 SAR wave heights: Timeseries of daily bias (ERS-2 - model) for the past year.
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Figure 12: ERS-2 SAR wave heights: Timeseries of daily root mean square difference (RM SE) for the past year.
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Figurel3: ComparisorbetweerSAR andECMWF “2-secondwave-periodinterval equivalentwave heights’for Septembe2004(global).
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Figure 14: Comparison between SAR and ECMWF “2-secavd-period interal equvalent wave heights” for September 2004

(n.hem.).
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Figure 15: Comparison between SAR and ECMWF “2-secavd-period interal equvalent wave heights” for September 2004
(tropics).
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