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Titlee Report on ERS-2 SAR wave height data.

By: Saleh Abdalla
Date: 8 May 2003
Overview:

On average, about 403 SARave mode spectra aved at ECMWF eery 6 hours of which 11.6% »xa been rejected.
Data coerage, which s rather xcellent, can be seen in Figure 1. Theeswignificant reduction of data reception
duringthetime windows centredat 06:00onthe1st.,at12:00onthe 8th.,at 18:00on the22nd.andat06:00and12:000n
the 30th. of the month (all times are in UTC).

In general, the SAR data are in good agreement with the model.

Wave Height Comparison (bias):

ERS?2 global: -0.022 m

ERS2 northern hemisphere: 0.015 m
ERS?2 tropics: 0.021 m

ERS<2 southern hemisphere: -0.067 m
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Remarks:

* 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:
o = JZ[l—rl(f)]
ry(f) = Idfj'de [(F(f,0) (cogd0—¢(f)]
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o(f) = atar%[fdﬁ [F(f,0) EBin(G)]/[IdG [F(f, 0) [tos(0)] E
O O

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

. The mean ave propagtion direction defined as:

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

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

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

ThecomparisorbetweerE CMWF modelandSAR spectrapealednesgor roughly, spectraharravness)valuesfor
the whole month is gen in Figure 10.
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Tme series of data reception for ERS-2 Altimeter data for April 2003.

Comparison of ECMWFawe height results with ERS-2 SARave height data for April 2003 (global).

Comparison of ECMWFawe height results with ERS-2 SARave height data for April 2003 (northern hemisphere)
Comparison of ECMWFawe height results with ERS-2 SARave height data for April 2003 (tropics)

Comparison of ECMWFawe height results with ERS-2 SARave height data for April 2003 (southern hemisphere)
ERS-2 SAR @ave heights: imeseries of bias (ERS-2 - model) and scatteniri8é).

Comparison of ECMWF meamawe periods with ERS-2 SAR mearawe periods for April 2003 (global).
Comparison of ECMWFawe directional spread with that of ERS-2 SAR for April 2003 (global).

Comparison of ECMWF meamawe directions with those of ERS-2 SAR for April 2003 (global).

Comparison of ECMWFauwe peakdnessdctor with that of ERS-2 SAR for April 2003 (global).

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

ERS-2 SAR ave heights: Tmeseries of daily root mean squardeatiénce (RMSE) for the past year

Comparison between SAR and ECMWF “2-secaveéperiod interal equvalent wave heights” for April 2003 (global).

Comparison between SAR and ECMWF “2-secanveperiod interal equvalent wave heights” for April 2003 (n. hem.).
Comparison between SAR and ECMWF “2-secane@period interal equvalent wave heights” for April 2003 (tropics).
Comparison between SAR and ECMWF “2-secan@period interal equvalent wave heights” for April 2003 (s. hem.).
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Figure 1: Time series of data reception for ERS-2 SAR wave mode spectrafor April 2003
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Figure 2: Comparison of ECMWF wave height results with ERS2 SAR wave height data for April 2003 (global)
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Figure 3: Comparison of ECMWF wave height results with ERS2 SAR wave height data for April 2003 (n.hem.)
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Figure 4: Comparison of ECMWF wave height results with ERS2 SAR wave height data for April 2003 (tropics)
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Figure 5: Comparison of ECMWF wave height results with ERS2 SAR wave height data for April 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 april 2003 (global).
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Figure 8: Comparison of ECMWF wave directional spread with that of ERS-2 SAR for april 2003 (global).

| 12 of 20
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 April 2003 .«

Global .. 00:00UTC 01.04.2003 - 23:59UTC 30.04.2003

Model Mean Wave Direction

480+ S OF ISR TEESES SRR SRR b bl
: m : :
: m ™ ; . |ENTRIES
420 Tt N NN ATy s A
c : ] : m1-3
S ;
I R S It S = n g o B
o 5 : ; . imn = 3-8
& : l. . -
L T T N - .ot - -l .a ........
@300 o 5 5 . g2
g S 1 : : :
240 BTl wli R 22-62
g | = al o
2180_....r;§.... o= OO O SO TR SO W 62-173
o : 'l : :
< : : : : :
U)lzo_.... ......... ..l. ................... ................... W 173-482
:. .. I : B 482-1350
60_ .................................................. . ...................
- |
: 7 ICVRHN NS R S S
0 60 120 180 240 300 360 420 480

Entries = 42660

SAR mean = 150.8; stdev = 110.78
Model mean = 151.4; stdev = 111.35
LSQ fit: slope = 0.988; intr= 1.22
RM.S.E.= 12.94; bias = -0.58
corr.coef. = 0.993; S.I.= 0.085
Symmetric slope = 0.996

Figure 9: Comparison of ECMWF mean wave directions with that of ERS-2 SAR for april 2003 (global).
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Figure 10: : Comparison of ECMWF wave peakedness factor with that of ERS-2 SAR for april 2003 (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 April 2003

0.2

-0.4

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

i Y ARTAY
H 1

9

24 9 24 8 23

2002 2003

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