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Titlee Report on ERS-2 SAR wave height data.

By: Saleh Abdalla
Date: 12 September 2003
Overview:

Onaverageabout27 SAR wave modespectraarrivedat ECMWEF every 6 hoursof which 12.7%have beenrejected. The
datacoveragehasbeensignificantlyreducedo around10% of the usualdatareceptiorfollowing thefailure of the ERS-2
tape recorders. As can be seen in Figure 1, thesene data during time winas of 18:00 UTC on the 24th. and 00:00
UTC on the 25th. of the month. The data started to $ioce the 16th. of the month.

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: 0.089 m

ERS<2 northern hemisphere: 0.090 m
ERS2 tropics: 0.081 m

ERS2 southern hemisphemissing
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Remarks:
* The SAR vorked normally this month.

* According to ESA (EOHelp message of 4 July 2003), the recording capabilities of ERS-2 are declared permanently
unavailable follaving the filure of the ERS-2 tape recorder on 22 June 2003. The ERS-2 tape recorders were used to
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 intentiierid ¢éhe ceerage of
the Real Tme Low Rate acquisition\er the North Atlantic in the near future.

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:

Ta=my/my
where my and m_; arethezerothandthe‘-1th. momentof thewave spectrumwith then-th. moment,n generaljs
defined as:

m, =Idej'df 0f" CF(f, 0)

F isthewave spectrumn frequeng, f, - directionspaceThecomparisorbetweerECMWF modelandSAR mean
wave periods for the whole month isvgn in Figure 7.
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2. The wave directional spread defined as:
o= JZ[l—rl(f)]
ry(f) = J'dfj'de [(F(f,0) cogd6—¢(f)]

o(f) = atan%J’de F(f,6) 5in(9)]/[ [d0 [F(f, 6) tos(0)]
0 0

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

3. The mean wave propagtion direction defined as:

B . 0
o = atarE[J'de'de F(f,6) Csin(6)] /[ [df [dO [F(f, 6) (cos(0)] C

ThecomparisorbetweerECMWF modelandSAR meanwave propagtiondirectionsfor thewhole monthis given
in Figure 9.

4. The spectral peakiness parameter of Godgy defined as:
Q, = 2my Idej'df Of CF2(f, 0)

ThecomparisorbetweerE CMWF modelandSAR spectrapealednesgor roughly, spectraharravness)yaluesfor
the whole month is gen in Figure 10.
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Figure 1: Time series of data reception for ERS-2 SAR wave mode spectrafor August 2003
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Figure 2: Comparison of ECMWF wave height results with ERS2 SAR wave height data for August 2003 (global)
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Figure 3: Comparison of ECMWF wave height results with ERS2 SAR wave height data for August 2003 (n.hem.)

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

7 of 20




. ECMWF Report on ERS-2 SAR for August 2003

[ |
12 Entries
5000
1000
10 500
S 300
£ 100
e 50 STATISTICS.
8
T 30
o 15 ENTRIES 143
'iJ 5 MEAN WAM 1.5703
LI>J 6 1 MEAN ERS-2 1.6513
< BIAS (ERS-2 - WAM) 0.0810
= STANDARD DEVIATION 0.2139
N SCATTER INDEX 0.1362
1 4
wn CORRELATION 0.7771
ﬁ SYMMETRIC SLOPE 1.0513  (0.0589)
| |
- REGR. COEFFICIENT 0.8120  (0.0554)
2 REGR. CONSTANT 0.3762  (0.0887)
a
y
0 ‘A. y AAAAAA AAAAAAAiAAAAAAA AAAAAAA AAAAAAA A
0 2 4 6 8 10 12

WAM WAVEHEIGHTS (M)

Figure 4: Comparison of ECMWF wave height results with ERS2 SAR wave height data for August 2003 (tropics)

|
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

8 of 20




ECMWF Report on ERS-2 SAR for August 2003

] [ ]
12 Entries
5000
1000
10 500
= 300
= 100
ﬂ . gg STATISTICS.
I
©) 15 ENTRIES 0
L'IJ 5 MEAN WAM 0.0000
w g 1 MEAN ERS-2 0.0000
<>,: BIAS (ERS-2 - WAM) 0.0000
= STANDARD DEVIATION 0.0000
N SCATTER INDEX 0.0000
N 4 CORRELATION 0.0000
% SYMMETRIC SLOPE 0.0000
REGR. COEFFICIENT 0.0000
2 REGR. CONSTANT 0.0000
0 (0] 2 4 6 8 10 12

WAM WAVEHEIGHTS (M)

Figure 5: Comparison of ECMWF wave height results with ERS2 SAR wave height data for August 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 august 2003 (global).
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Figure 8: Comparison of ECMWF wave directional spread with that of ERS-2 SAR for august 2003 (global).
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Figure 9: Comparison of ECMWF mean wave directions with that of ERS-2 SAR for august 2003 (global).
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Comparison of ECMWF wave peakedness factor with that of ERS-2 SAR for august 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 12: ERS-2 SAR wave heights: Timeseries of daily root mean square difference (RM SE) for the past year.
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Figure 13: Comparison between SAR and ECMWF “2-secawd-yeriod interal equvalent wave heights” for August 2003 (global).
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Figure 14: Comparison between SAR and ECMWF “2-secawd-period interal equvalent wave heights” for August 2003 (n.hem.).
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Figure 15: Comparison between SAR and ECMWF “2-secavd-period interal equvalent wave heights” for August 2003 (tropics).
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Figure 16: Comparison between SAR and ECMWF “2-secawd-period interal equvalent wave heights” for August 2003 (s.hem.).
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