
ECMWF Report on ERS-2 SAR for July 2002

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

1 of 20

Title:  Report on ERS-2 SAR wave height data.
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Date: 7 August 2002

Overview:

Onaverage,about405SARwavemodespectraarrivedatECMWFevery6 hoursof which18.3%havebeenrejected.Data
coverage, which was rather good, can be seen in Figure 1.  There was significant reduction in data reception at time slots
centredat00:00and06:00on the14th.,at00:00on the15th.,at12:00on the24th.,andat00:00and06:00on the25th.of
the month.

In general, the SAR data are in good agreement with the model except for a slight negative bias as can be seen in Figures
11 and 12.

Wave Height Comparison (bias):

ERS-2 global: -0.037 m

ERS-2 northern hemisphere: 0.094 m

ERS-2 tropics: -0.003 m

ERS-2 southern hemisphere: -0.135 m
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Remarks:

• 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( )–[ ]=

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

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 July 2002.

Figure 2: Comparison of ECMWF wave height results with ERS-2 SAR wave height data for July 2002 (global).

Figure 3: Comparison of ECMWF wave height results with ERS-2 SAR wave height data for July 2002 (northern hemisphere)

Figure 4: Comparison of ECMWF wave height results with ERS-2 SAR wave height data for July 2002 (tropics)

Figure 5: Comparison of ECMWF wave height results with ERS-2 SAR wave height data for July 2002 (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 July 2002 (global).

Figure 8: Comparison of ECMWF wave directional spread with that of ERS-2 SAR for July 2002 (global).

Figure 9: Comparison of ECMWF mean wave directions with those of ERS-2 SAR for July 2002 (global).

Figure 10: Comparison of ECMWF wave peakedness factor with that of ERS-2 SAR for July 2002 (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 July 2002 (global).

Figure 14: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for July 2002 (n. hem.).

Figure 15: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for July 2002 (tropics).

Figure 14: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for July 2002 (s. hem.).
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Figure 1:Time series of data reception for ERS-2 SAR wave mode spectra for July 2002
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Figure 2:Comparison of ECMWF wave height results with ERS2 SAR wave height data for July 2002 (global)
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Figure 3:Comparison of ECMWF wave height results with ERS2 SAR wave height data for July 2002 (n.hem.)
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Figure 4:Comparison of ECMWF wave height results with ERS2 SAR wave height data for July 2002 (tropics)
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Figure 5:Comparison of ECMWF wave height results with ERS2 SAR wave height data for July 2002 (s.hem.)

Entries

1
5
15
30
50
100
300
500
1000
5000



ECMWF Report on ERS-2 SAR for July 2002

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

10 of 20

2

�

JULY
2002

3

�

4

�

5

 

6

!

7

"

8

#

9

$

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1

%-0.3

-0.2

-0.1

0

0.1

0.2

0.3

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

Global SWH Bias

Global SWH SI

N.Hem. SWH Bias

N.Hem. SWH SI

Tropics SWH Bias

Tropics SWH SI

S.Hem SWH Bias

S.Hem SWH  SI



ECMWF Report on ERS-2 SAR for July 2002

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

11 of 20

Global .. 00:00UTC 01.07.2002 - 23:59UTC 31.07.2002

0

&

1

'

2

(

3

)

4

*

5

+

6

,

7

-

8

.

9

/

10 11 12 13 14 15 16 17
Model Mean Wave Period  [s]

0

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

S
A

R
 M

ea
n

 W
av

e 
P

er
io

d
  [

s]

1

ENTRIES:

1 - 3

3 - 7

7 - 19

19 - 48

48 - 126

126 - 331

331 - 870

Symmetric slope =  1.004
corr. coef. =  0.917 ;    S.I. =  0.078
R.M.S.E. =  0.719 ;      bias =  0.075
LSQ fit: slope =  0.816 ;   intr =  1.776
Model mean =  9.23 ;   stdev =  1.786
SAR  mean =  9.30 ;   stdev =  1.590
Entries =  40967

Figure 7: Comparison of ECMWF mean wave periods with ERS-2 SAR mean wave periods for july 2002 (global).
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Figure 8: Comparison of ECMWF wave directional spread with that of ERS-2 SAR for july 2002 (global).



ECMWF Report on ERS-2 SAR for July 2002

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

13 of 20

Global .. 00:00UTC 01.07.2002 - 23:59UTC 31.07.2002

0

7

60 120

8

180

9

240

:

300

7

360

;

420

8

480

9

Model Mean Wave Direction

<

0

60

120

180

240

300

360

420

480
S

A
R

 M
ea

n
 W

av
e 

D
ir

ec
ti

o
n

=

ENTRIES:

1 - 3

3 - 8

8 - 22

22 - 61

61 - 170

170 - 473

473 - 1320

Symmetric slope =  0.998
corr. coef. =  0.994 ;    S.I. =  0.089
R.M.S.E. =   14.15 ;      bias =   -0.75
LSQ fit: slope =  0.995 ;   intr =    0.06
Model mean =  159.6 ;   stdev =  125.18
SAR  mean =  158.8 ;   stdev =  125.35
Entries =  40967

Figure 9: Comparison of ECMWF mean wave directions with that of ERS-2 SAR for july 2002 (global).
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Figure 10: : Comparison of ECMWF wave peakedness factor with that of ERS-2 SAR for july 2002 (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 (RMSE) for the past year. 
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  Figure 13: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for July 2002 (global).
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  Figure 14: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for July 2002 (n.hem.).
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  Figure 15: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for July 2002 (tropics).
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  Figure 16: Comparison between SAR and ECMWF “2-second wave-period interval equivalent wave heights” for July 2002 (s.hem.).
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