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Overview:

On average, about 386 SAR wave mode spectra arrived at ECMWF every 6-hour window of which 12.7% have been
rejected.Datacoverage,whichwasrathergood,canbeseenin Figure1. Therewasnodataduring00:00on18th.to 00:00
on 19th., and from 18:00 on 20th. to 00:00 on 21st. of the month. There was significant reduction in data reception at the
time window centred at 06:00 on the 25th. of the month.  In general, the SAR data are in good agreement with the model.

ERS-2 SAR data are assimilated by the wave model of ECMWF since 18:00 UTC on 13 January 2003.

Wave Height Comparison (bias):

ERS-2 global: -0.012 m

ERS-2 northern hemisphere: -0.011 m

ERS-2 tropics: -0.011 m

ERS-2 southern hemisphere: -0.013 m
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Remarks:

• ECMWF atmospheric and wave models have been changed to CY25R3 (en.) on 13 January 2003 (since 18:00 UTC).
ERS-2 SAR data are assimilated by the wave model. Other atmospheric changes have been introduced as well.

• The SAR worked normally this month.

Definitions:

Four new integrated parameters are used to compare the SAR and the model spectra. These parameters are:

1.  The mean wave period based on the ‘-1th.’ moment (m-1) defined as:

T-1 = m-1 / m0

where m0 and m-1 arethezerothandthe‘-1th.’ momentsof thewavespectrumwith then-th. moment,in general,is
defined as:

F is thewavespectrumin frequency, f, - directionspace.ThecomparisonbetweenECMWFmodelandSARmean
wave periods for the whole month is given in Figure 7.

2.  The wave directional spread defined as:

mn θ fd f
n

F f θ,( )⋅ ⋅∫d∫=

σ 2 1 r1 f( )–[ ]=
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The comparison between ECMWF model and SAR wave directional spread values for the whole month is given in
Figure 8.

3.  The mean wave propagation direction defined as:

ThecomparisonbetweenECMWFmodelandSARmeanwavepropagationdirectionsfor thewholemonthis given
in Figure 9.

4.  The spectral peakedness parameter of Goda (Qp) defined as:

ThecomparisonbetweenECMWFmodelandSARspectralpeakedness(or roughly, spectralnarrowness)valuesfor
the whole month is given in Figure 10.

r1 f( ) f θd F f θ,( ) θ ϕ f( )–[ ]cos⋅ ⋅∫d∫=

ϕ f( ) θd F f θ,( ) θ( )sin⋅ ⋅∫[ ] θd F f θ,( ) θ( )cos⋅ ⋅∫[ ]⁄
 
 
 

atan=

ϕ f θd F f θ,( ) θ( )sin⋅ ⋅∫d∫[ ] f θd F f θ,( ) θ( )cos⋅ ⋅∫d∫[ ]⁄
 
 
 

atan=

Qp 2m0
2– θ fd f F2 f θ,( )⋅ ⋅∫d∫=
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Figure captions:
Figure 1: Time series of data reception for ERS-2 Altimeter data for January 2003.

Figure 2: Comparison of ECMWF wave height results with ERS-2 SAR wave height data for January 2003 (global).

Figure 3: Comparison of ECMWF wave height results with ERS-2 SAR wave height data for January 2003 (northern hemisphere)

Figure 4: Comparison of ECMWF wave height results with ERS-2 SAR wave height data for January 2003 (tropics)

Figure 5: Comparison of ECMWF wave height results with ERS-2 SAR wave height data for January 2003 (southern hemisphere)

Figure 6: ERS-2 SAR wave heights: Timeseries of bias (ERS-2 - model) and scatter index (SI).

Figure 7: Comparison of ECMWF mean wave periods with ERS-2 SAR mean wave periods for January 2003 (global).

Figure 8: Comparison of ECMWF wave directional spread with that of ERS-2 SAR for January 2003 (global).

Figure 9: Comparison of ECMWF mean wave directions with those of ERS-2 SAR for January 2003 (global).

Figure 10: Comparison of ECMWF wave peakedness factor with that of ERS-2 SAR for January 2003 (global).

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

Figure 12: ERS-2 SAR wave heights: Timeseries of daily root mean square difference (RMSE) for the past year.

Figure 13: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for January 2003 (global).

Figure 14: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for January 2003 (n. hem.).

Figure 15: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for January 2003 (tropics).

Figure 14: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for January 2003 (s. hem.).
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Figure 1:Time series of data reception for ERS-2 SAR wave mode spectra for January 2003
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Figure 2:Comparison of ECMWF wave height results with ERS2 SAR wave height data for January 2003 (global)
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Figure 3:Comparison of ECMWF wave height results with ERS2 SAR wave height data for January 2003 (n.hem.)
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Figure 4:Comparison of ECMWF wave height results with ERS2 SAR wave height data for January 2003 (tropics)
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Figure 5:Comparison of ECMWF wave height results with ERS2 SAR wave height data for January 2003 (s.hem.)
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Figure 7: Comparison of ECMWF mean wave periods with ERS-2 SAR mean wave periods for january 2003 (global).



ECMWF Report on ERS-2 SAR for January 2003

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

12 of 20

Global .. 00:00UTC 01.01.2003 - 23:59UTC 31.01.2003

0

4

0.25

5

0.5 0.75

6

1

7

1.25

5

1.5 1.75

6

2
5

Model Wave Directional Spread

0

0.25

0.5

0.75

1

1.25

1.5

1.75

2

S
A

R
 W

av
e 

D
ir

ec
ti

o
n

al
 S

p
re

ad

8

ENTRIES:

1 - 3

3 - 7

7 - 18

18 - 45

45 - 117

117 - 301

301 - 780

Symmetric slope =  1.036
corr. coef. =  0.957 ;    S.I. =  0.101
R.M.S.E. =  0.103 ;      bias =  0.036
LSQ fit: slope =  0.977 ;   intr =  0.058
Model mean =  0.96 ;   stdev =  0.327
SAR  mean =  0.99 ;   stdev =  0.334
Entries =  41965

Figure 8: Comparison of ECMWF wave directional spread with that of ERS-2 SAR for january 2003 (global).
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Figure 9: Comparison of ECMWF mean wave directions with that of ERS-2 SAR for january 2003 (global).
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Figure 10: : Comparison of ECMWF wave peakedness factor with that of ERS-2 SAR for january 2003 (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 13: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for January 2003 (global).
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  Figure 14: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for January 2003 (n.hem.).
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  Figure 15: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for January 2003 (tropics).
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  Figure 16: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for January 2003 (s.hem.).
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