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By: Saleh Abdalla
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Overview:

On average, about 386 SARawe mode spectra aved at ECMWF eery 6-hour winda of which 12.7% hae been

rejected Datacoveragewhichwasrathergood,canbeseenn Figurel. Therewasnodataduring00:000n 18th.to 00:00
on 19th., and from 18:00 on 20th. to 00:00 on 21st. of the month. Thersignificant reduction in data reception at th
time windav centred at 06:00 on the 25th. of the month. In general, the SAR data are in good agreement with th

ERS-2 SAR data are assimilated by tteevmodel of ECMWEF since 18:00 UTC on 13 January 2003.

Wave Height Comparison (bias):

ERS?2 global: -0.012 m
ERS2 northern hemisphere: -0.011 m
ERS2 tropics: -0.011 m
ERS2 southern hemisphere: -0.013 m

e
e model.
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Remarks:

* ECMWF atmospheric andawe models hee been changed to CY25R3 (en.) on 13 January 2003 (since 18:00 UTC).
ERS-2 SAR data are assimilated by ttaw@vmodel. Other atmospheric changegehaeen introduced as well.

* The SAR veorked normally this month.

Definitions:
Four nav 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. momentof thewave spectrunwith then-th. moment,n generaljs

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

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

2. The wave directional spread defined as:

0 = [f2[1-r, ()]
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ry(f) = [df [d6 CF(f, 8) Coos[8 ¢ (f)]
o(f) = atar%jde F(f,8) [sin(0)]/[[d0 [F(f, ) cos(8)] 0
0 0

The comparison between ECMWF model and SARendirectional spreadalues for the whole month isvgn in
Figure 8.

. The mean ave propagtion direction defined as:
¢ = atarE[Idede [(F(f,0) [Bin(e)]/[J’dede [F(f,0) Ebos(@)]%
O O

ThecomparisorbetweerECMWF modelandSAR meanwave propagtiondirectionsfor thewhole monthis given
in Figure 9.

. The spectral peakiness parameter of God@y) defined as:
Qp = 2mg J’defdf Of CF2(f, 0)

ThecomparisorbetweerE CMWF modelandSAR spectrapealednesgor roughly, spectraharravness)valuesfor
the whole month is gen in Figure 10.
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Figure captions:
Figure 1: Tme series of data reception for ERS-2 Altimeter data for January 2003.
Figure 2: Comparison of ECMWFawe height results with ERS-2 SARave height data for January 2003 (global).
Figure 3: Comparison of ECMWFawe height results with ERS-2 SARave height data for January 2003 (northern hemisphere)
Figure 4: Comparison of ECMWFawe height results with ERS-2 SARave height data for January 2003 (tropics)
Figure 5: Comparison of ECMWFawe height results with ERS-2 SARave height data for January 2003 (southern hemisphere)
Figure 6: ERS-2 SAR ave heights: Tmeseries of bias (ERS-2 - model) and scattenr{8é).
Figure 7: Comparison of ECMWF meaiawe periods with ERS-2 SAR mearawe periods for January 2003 (global).
Figure 8: Comparison of ECMWFawe directional spread with that of ERS-2 SAR for January 2003 (global).
Figure 9: Comparison of ECMWF meaiae directions with those of ERS-2 SAR for January 2003 (global).
Figure 10: Comparison of ECMWFaue peakdnessdctor with that of ERS-2 SAR for January 2003 (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: Tmeseries of daily root mean squardatiénce (RMSE) for the past year
Figure 13: Comparison between SAR and ECMWF “2-secaveéperiod interal equvalent wave heights” for January 2003 (global).
Figure 14: Comparison between SAR and ECMWF “2-secaveéperiod interal equvalent wave heights” for January 2003 (n. hem.)
Figure 15: Comparison between SAR and ECMWF “2-secawveéperiod interal equvalent wave heights” for January 2003 (tropics).
Figure 14: Comparison between SAR and ECMWF “2-secav@period interal equvalent 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 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 january 2003 (global).
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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.

|
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

15 of 20




ECMWEF Report on ERS-2 SAR Dr January 2003 .

0.7

O N . N . N . N . N . N . N N . N . N . N . N . N
10 25 9 24 11 26 10 25 10 25 9 24 O 24 8 23 7 22 7 22 6 21 6 21 5 20 4

Global S N.Hem.  -——-—- Tropics o S.Hem.

o (L
L) “lf\‘"’l .

. 1‘ J i Wi
: B IRV qh
URTRAIITIOC (UE U M 1' : Q
R U ".""V' I \h g e l"‘
e \1“||sﬁ‘| "I \"\v,-l| "t ny ? l“xl qll*‘a IJ "{H‘,’l I\H |r‘ v
Ty T 1
J .

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN-EB
2002 2003

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

|
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

16 of 20




. ECMWEF Report on ERS-2 SAR Dr January 2003 .

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

0.06 : : ” ” " ” " 0.45

4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
Wave Period [s]
q_)oga """"""" """"""" T Ty
o i :
b= : 1
Sos : e OSSOSO SO OSSR
o : ‘ ‘
c 3
e T T
i) s
o 3
5 3
LUl R A
0 : : : : : : : 05 : : : : : :
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
Wave Period [s] Wave Period [s]

Figure 13: Comparison between SAR and ECMWF “2-secawd-period interal equvalent wave heights” for January 2003 (global).
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Figure 14: Comparison between SAR and ECMWF “2-secavd-period interal equvalent wave heights” for January 2003 (n.hem.).
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Figure 15: Comparison between SAR and ECMWF “2-secavd-period interal equvalent wave heights” for January 2003 (tropics).
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Figure 16: Comparison between SAR and ECMWF “2-secavd-period interal equvalent wave heights” for January 2003 (s.hem.).
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