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Overview:

Based on the data received after 04:15 UTC on 09 February (after starting to operate ERS-2 in the Extra Backup Mode,
EBM, as a solution of the ERS-2 problem mentioned in the previous report), on average, 16497 observations arrived at
ECMWF every 6 hours of which 81.08% passed the quality control for this month. The data coverage, as can be seen in
Figure 1, was quite good. Note that we are talking about the raw data which have arrived at ECMWF before they were
processed.

The data quality after the EBM operation suffered serious degradation and several actions were taken by ESA teams to
recover the data quality (see Remarks Section below). Please note that the results presented in the report body here
represent the overall data status over the whole month irrespective of their quality. To illustrate the latest situation of the
data,themainresultsobtainedduringtheweekof 25February- 04March2001areincludedin theAnnex. A summaryof
the corresponding statistics are given below within square brackets opposite to their monthly counterparts.

The“SunBlinding Effect”, whichstartedon12January, continuedits adverseimpacton thewind speeddata.This impact

tendsto coverawiderarea(30o S- 70o S)aftertheEBM. Furthermore,it seemsthatthereis asimilareffect,with smaller
impact,in theNorthernHemispherefor thedescendingorbits(about20%of theorbitswith impactonthelatituderangeof

65o N - 80o N).
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Backscatter:
ERS-2 <σ0> = 11.17 dB        (with two main peaks at 10.1 and 11.1 dB)

[For 25 Feb.-04 Mar., ERS-2 <σ0> = 10.61 dB    (with two main peaks at 10.1 and 11.1 dB)]

Wind Speed Comparison with ECMWF wind speeds (bias):
ERS-2 global: 0.695 m/s                                       [1.465 m/s]

ERS-2 northern hemisphere: 0.835 m/s                [1.205 m/s]

ERS-2 tropics: -0.238 m/s                                     [0.271 m/s]

ERS-2 southern hemisphere: 1.234 m/s                [2.384 m/s]

Wind Speed Comparison with buoy wind speeds (bias):
ERS-2 global: 0.750 m/s

ERS-2 northern hemisphere: 1.116 m/s

ERS-2 tropics: -1.393 m/s

Wave Height Comparison with ECMWF wave heights (bias):
(Note that the lowest waves measured by the RA is 0.6 m.)

ERS-2 global: 0.532 m                                         [-0.020 m]

ERS-2 northern hemisphere: 0.818 m                   [0.196 m]

ERS-2 tropics: 0.394 m                                         [-0.119 m]

ERS-2 southern hemisphere: 0.485 m                   [-0.060 m]
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Wave Height Comparison with buoy wave heights (bias):
ERS-2 global: 0.40 m

ERS-2 northern hemisphere: 0.39 m

ERS-2 tropics: 0.44 m

Remarks:

• The RA data dissemination has been switched on since 04:15 UTC on 09 February 2001. ERS-2 is operated in a giro-
less Extra Backup Mode (EBM).

• RA waves and winds were very bad (RA waves are very high compared to model, while RA winds were highly
scattered compared to the model). An on-board setup problem was detected and corrected at 14:23 UTC on 13
February. Later, a missing patch was detected and loaded at 10:42 on 20 February (communication with Pierre
Femenias).

• After the above actions were taken, the wave-height data seem to be stable and of good quality. Due to the problems
experienced lately with RA data, wave height assimilation was switched off to prevent the degradation of the wave
model at ECMWF. To quantify the impact of this action, some experimentation were conducted and we found that by
switching the wave height assimilation off we would have statistics comparable with the present situation of the wave
height data.

• The “Sun Blinding Effect”, seems to affect a wider area between latitudes 30o S and 70o S for the ascending tracks.

Furthermore,it seemsthatwehavea lessfrequentsimilar impactfor thedescendingtracksbetweenlatitudes65o N and

80o N.



ECMWF Report on ERS-2 RA for February 2001

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

4 of 43

Comparison Method:

The Altimeter wave height and wind speed data, as received by ECMWF from ESA through GTS, are the so-called fast
delivery products. At ECMWF these data are subject to a quality control method, the details of which are described by
Janssen et al. (1989) and Bauer et al. (1992). Consequently, superobservations are formed by averaging 30 consecutive
data in order to match the spatial scales of the operational WAM model. Therefore, the collocation statistics are based on
the comparison between these superobservations and operational wavemodel products.

In addition, since also wave observations from buoys are received through the GTS, the Altimeter products are also
compared against buoy observations. Again, in order to have matching scales, the buoy observations are averaged over a
six hour time window. Apart from this, also a height correction is applied to the wind speed observations, since not all
buoys observe the winds at the standard height of 10 m. A default observation height of 5 m is assumed, and when
available the actual observation height is used. In order to interpolate from the observation height to the standard height a
logarithmic wind profile with a roughness length as given by the Charnock relation is assumed, where the Charnock
parameter is given the constant value of 0.018.

Figure captions:
Figure 1: Time series of data reception for ERS-2 Altimeter data for February 2001.

Figure 2: Distribution of the ERS-2 Altimeter Backscatter after QC for February 2001.

Figure 3: Distribution of the ERS-2 Altimeter wind speeds after QC for February 2001.

Figure 4: Distribution of the ERS-2 Altimeter wind speeds after along track averaging for February 2001.

Figure 5: Global distribution of ECMWF ocean surface wind speeds for February 2001.

Figure 6: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for February 2001 (global).
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Figure 7: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for February 2001 (northern hemisphere)

Figure 8: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for February 2001 (tropics)

Figure 9: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for February 2001 (southern hemisphere)

Figure 10: Comparison of buoy wind speed observations with ERS-2 Altimeter wind speed data for February 2001 (global).

Figure 11: Comparison of buoy wind speed observations with ERS-2 Altimeter wind speed data for February 2001 (northern hemisphere).

Figure 12: Comparison of buoy wind speed observations with ERS-2 Altimeter wind speed data for February 2001 (tropics).

Figure 13: ERS-2 Altimeter wind speeds: Timeseries of bias (ERS-2 - model) and scatter index (SI).

Figure 14: Distribution of the ERS-2 Altimeter wave heights after QC for February 2001.

Figure 15: Distribution of the ERS-2 Altimeter wave heights after along track averaging for February 2001.

Figure 16: Global distribution of ECMWF wave heights for February 2001.

Figure 17: Comparison of ECMWF wave height results with ERS-2 Altimeter wave height data for February 2001 (global).

Figure 18: Comparison of ECMWF wave height results with ERS-2 Altimeter wave height data for February 2001 (northern hemisphere)

Figure 19: Comparison of ECMWF wave height results with ERS-2 Altimeter wave height data for February 2001 (tropics)

Figure 20: Comparison of ECMWF wave height results with ERS-2 Altimeter wave height data for February 2001 (southern hemisphere)

Figure 21: Comparison of buoy wave height observations with ERS-2 Altimeter wave height data for February 2001 (global).

Figure22:Comparisonof buoy waveheightobservationswith ERS-2Altimeterwaveheightdatafor February2001(northernhemisphere).

Figure 23: Comparison of buoy wave height observations with ERS-2 Altimeter wave height data for February 2001 (tropics).

Figure 24: ERS-2 Altimeter wave heights: Timeseries of bias (ERS-2 - model) and scatter index (SI) for February 2001.

Figure25:ERS-2Altimeterwaveheights:Timeseriesof bias(ERS-2- model)andscatterindex (SI) from December1996to February2001

Figure26:ERS-2Altimeterwind speeds:Timeseriesof bias(ERS-2- model)andscatterindex (SI) from December1996to February2001
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Figure 1: Time series of data reception for ERS-2 Altimeter data for February 2001
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Figure 2: Distribution of the ERS-2 Altimeter backscatter after QC for February 2001Figure 2: Distribution of the ERS-2 Altimeter backscatter after QC for February 2001
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Figure 3: Distribution of the ERS-2 Altimeter wind speeds after QC for February 2001Figure 3: Distribution of the ERS-2 Altimeter wind speeds after QC for February 2001
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Figure 4: Distribution of ERS-2 Altimeter wind speeds after along track averaging for February 2001Figure 4: Distribution of ERS-2 Altimeter wind speeds after along track averaging for February 2001
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Figure 5: Global distribution of ECMWF ocean surface wind speeds for February 2001Figure 5: Global distribution of ECMWF ocean surface wind speeds for February 2001

0

"

1

#

2

$

3

%

4

&

5

'

6

(

7

)

8

*

9

+

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
U10 (m/s)

g

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

  k u- r t

.

o/ s0 i s0 :1           0

8

.2 40

8

 
  s0 k 4

e5w6n7 e5 s0 s0 :1           0

8

.2 6n

2

h

 
  v; a< r = i > a< n7 c? e5 :1           1

C

2

h

.2 2h

3

3

 
  s0 t . a< nd

A

a< r d

A

 d

A

e5 v; :1       3

3

.2 5i 08

 
  a< v; e5 r = a< gB e5  d

A

e5 v; i > a< t . i > o/ n7 :1  2

h

.2 79 79  
  mDe5 a< n7 :1               7

9

.2 33 9:  



ECMWF Report on ERS-2 RA for February 2001

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 43

0

o

5

p

10 15 20 25
ECMWF  WINDSPEEDS (M/S)

q

0

5

10

15

20

25
E

R
S

-2
  W

IN
D

S
P

E
E

D
S

 (
M

/S
)

r

 SYMMETRIC SLOPE

 CORRELATION

 SCATTER INDEX

 STANDARD DEVIATION

 BIAS (ERS-2 - ECMWF)

 MEAN ERS-2

 MEAN ECMWF

 ENTRIES

 

 STATISTICS

 REGR. CONSTANT

 REGR. COEFFICIENT

    1 . 23

s

40

t

(

u

0

t

. 0

t

0

t

8

v

6

w

)

x    0

t

. 5

y

8

v

8

v

1

    0

t

.z 6w3s7{

8

v    4

|

.z 7{

0

t

2

}

6

w    0

t

.z 6w9~4|

7

{    8

v

.z 0t6w7{

6

w    7 . 3

s

729

~3

s

0

t

19

~

9

~ 

 

    0

t

. 3

s

13

s

5

y

(

u

0

t

. 0

t

6

w

71 )

x    1 . 0

t

5

y

17 (

u

0

t

. 0

t

0

t

8

v

3

s

)

x

Figure 6. Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for  February 2001 (global)
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Figure 7. Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for  February 2001 (n.hem.)
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Figure 8. Comparison of ECMWF wind speed results with ERS2 Altimeter wind speed data for  February 2001 (tropics)
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Figure 10. Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for  February 2001 (global)
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Figure 11. Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for  February 2001 (n.hem.)
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Figure 12. Comparison of buoy wind speed observations with ERS2 Altimeter wind speed data for  February 2001 (hawaii)
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Figure 14: Distribution of the ERS-2 Altimeter wave heights after QC for February 2001Figure 14: Distribution of the ERS-2 Altimeter wave heights after QC for February 2001
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Figure 15: Distribution of ERS-2 Altimeter wave heights after along track averaging for February 2001Figure 15: Distribution of ERS-2 Altimeter wave heights after along track averaging for February 2001
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Figure 16: Global distribution of ECMWF wave heights for February 2001Figure 16: Global distribution of ECMWF wave heights for February 2001
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Figure 17. Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for  February 2001 (global)
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Figure 18. Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for  February 2001 (n.hem.)
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Figure 19. Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for  February 2001 (tropics)
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Figure 20. Comparison of ECMWF wave height results with ERS2 Altimeter wave height data for  February 2001 (s.hem.)
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Figure 21. Comparison of buoy wave height observations with ERS2 Altimeter wave height data for  February 2001 (global)
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Figure 22. Comparison of buoy wave height observations with ERS2 Altimeter wave height data for  February 2001 (n.hem.)
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Figure 23. Comparison of buoy wave height observations with ERS2 Altimeter wave height data for  February 2001 (hawaii)
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ANNEX

Latest Situation of the RA-Data

(For one week in between 25 February - 04 March 2001)

Figure captions:

Figure A.1: Distribution of the ERS-2 Altimeter Backscatter after QC for 25 February - 04 March 2001.

Figure A.2: Distribution of the ERS-2 Altimeter wind speeds after QC for 25 February - 04 March 2001.

Figure A.3: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for 25 February - 04 March 2001 (global).

FigureA.4: Comparisonof ECMWFwind speedresultswith ERS-2Altimeterwind speeddatafor 25February- 04March2001(northern
hemisphere).

Figure A.5: Comparison of ECMWF wind speed results with ERS-2 Altimeter wind speed data for 25 February - 04 March 2001 (tropics).

FigureA.6: Comparisonof ECMWFwind speedresultswith ERS-2Altimeterwind speeddatafor 25February- 04March2001(southern
hemisphere).

Figure A.7: Distribution of the ERS-2 Altimeter wave heights after QC for 25 February - 04 March 2001.

FigureA.8: Comparisonof ECMWFwaveheightresultswith ERS-2Altimeterwaveheightdatafor 25February- 04March2001(global).

FigureA.9: Comparisonof ECMWFwaveheightresultswith ERS-2Altimeterwaveheightdatafor 25February- 04March2001(northern
hemisphere).

Figure A.10: Comparison of ECMWF wave height results with ERS-2 Altimeter wave height data for 25 February - 04 March 2001
(tropics).

Figure A.11: Comparison of ECMWF wave height results with ERS-2 Altimeter wave height data for 25 February - 04 March 2001
(southern hemisphere).
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Figure A.1: Distribution of the ERS-2 Altimeter Backscatter after QC for 25 Feb. - 04 Mar. 2001

Total number of entries: 465342
Observations from:   25. 2.  9:00 UTC  to   4. 3.  9:00 UTC    week 08, 2001
ERS-2 ALTIMETER: backscatter distribution after QC
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Figure A.2: Distribution of the ERS-2 Altimeter wind speeds after QC for 25 Feb. - 04 Mar. 2001

Total number of entries: 465342
Observations from:   25. 2.  9:00 UTC  to   4. 3.  9:00 UTC    week 08, 2001
ERS-2 ALTIMETER: wind speeds distribution after QC
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Figure A.3: Comparison of ECMWF wind speeds with ERS-2 Altimeter wind speeds for 25 Feb.-04 Mar. 2001 (global).

25. 2.  9:00 UTC  to   4. 3.  9:00 UTC    week 08, 2001
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Figure A.4: Comparison of ECMWF wind speeds with ERS-2 Altimeter wind speeds for 25 Feb.-04 Mar. 2001 (northern hemisphere)

25. 2.  9:00 UTC  to   4. 3.  9:00 UTC    week 08, 2001
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Figure A.5: Comparison of ECMWF wind speeds with ERS-2 Altimeter wind speeds for 25 Feb.-04 Mar. 2001 (tropics)

25. 2.  9:00 UTC  to   4. 3.  9:00 UTC    week 08, 2001
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Figure A.6: Comparison of ECMWF wind speeds with ERS-2 Altimeter wind speeds for 25 Feb.-04 Mar. 2001 (southern hemisphere)

25. 2.  9:00 UTC  to   4. 3.  9:00 UTC    week 08, 2001
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Figure A.7: Distribution of the ERS-2 Altimeter wave heights after QC for 25 Feb.-04 Mar. 2001

Total number of entries: 465342
Observations from:   25. 2.  9:00 UTC  to   4. 3.  9:00 UTC    week 08, 2001
ERS-2 ALTIMETER: wave heights distribution after QC
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Figure A.8: Comparison of ECMWF wave heights with ERS-2 Altimeter wave heights for 25 Feb.- 04 Mar. 2001 (global)

25. 2.  9:00 UTC  to   4. 3.  9:00 UTC    week 08, 2001
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Figure A.9: Comparison of ECMWF wave heights with ERS-2 Altimeter wave heights for 25 Feb.-04 Mar. 2001 (northern hemisphere)

25. 2.  9:00 UTC  to   4. 3.  9:00 UTC    week 08, 2001
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Figure A.10: Comparison of ECMWF wave heights with ERS-2 Altimeter wave heights for 25 Feb.-04 Mar. 2001 (tropics)

25. 2.  9:00 UTC  to   4. 3.  9:00 UTC    week 08, 2001
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FigureA.11: Comparisonof ECMWFwaveheightswith ERS-2Altimeterwaveheightsfor 25Feb.-04Mar. 2001(southernhemisphere)

25. 2.  9:00 UTC  to   4. 3.  9:00 UTC    week 08, 2001
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