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General Overview of
ERS-2 and GOME

A. Lefebvre, M. Canela, J. Callies & A. Hahne
ESA/ESTEC

ESTEC
20 April 2005
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ERS-2 Mission Phases and main Peri

10 years of ERS-2 GOME

Formance Events

ERS-2 10 Years (14 Years ERS Mission)
Launch ERS-2 Mission
v Commissioning V
Phase E !
Mission Extensions
V ! A A 4 Mission Extension
:  If funding available
Gyroscopes Tape Recorders V_ . 4
< > Failure Failure
Nominal Mission Gyro-less Mode
>
Real time mission >
21:April
i I i I I i i I I I I I i I
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
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ERS-2 Mission

- ERS-2 Launch: 21 April, 1995
- End of Nominal mission: 31 October, 1997

- Mission extended several times, to:
1999, 2001, 2003, 2005

* Currently extended up to: 30 September, 2006
* Probable further extension: 30 September, 2008

 The ERS User community is highly interested in the continuity of the mission
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ERS-2 Mission - Major issues and solutions

» Gyroscopes failure
- December, 2000, January, 2001

=> Gyro-less implementation:  June, 2001

* Tape recorders Failure (Low bit-rate mission affected)
- December, 2002, June, 2003

=> Replaced by Real time station network
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Real Time Station Network and Coverage
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ERS-2 PAYLOAD Performance

- All the instruments and ICU'S are:

Instrum. | Perform.

. operating nominally,
. in their nominal side . GOME: Excellent

. and slowly ageing. « SAR: Excellent

e SCAT: Excellent
 RA-2: Excellent
e MWR: Excellent

* Few minor anomalies take place,
mostly due to Single Event Upsets

- All the engineering parameters evolve * ATSR-2: Excellent
very slowly and there is no evidence of « PRARE: Excellent
serious degradation.
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ERS-2 Platform Performance

- Fuel (hydrazine):
Very low consumption (15-20 Kg/year). Total mass available: 200 Kag.

* Attitude and Orbit Control:  Operating in Gyro-less since June 2001.

The performance of the Digital Sensors, Reaction Wheels, actuators and
thrusters is outstanding.

- Power Subsystem: (the most sensible subsystem)

The Solar Array delivers a level of power much higher than the maximum
required and the panel degradation is much smaller than specified.

The Battery charge/discharge cycles are almost at the same levels as
after launch. The depth of discharge is far from the maximum limits.

7O Years GOME on ERS-2 Wori(sitop Slide: 7




=

=

Z—

10 years of ERS-2 GOME

Evolution of the Solar Array (most sensible satellite S/S)
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ERS-2 PERFORMANCE - CONCLUSIONS

After Ten Years In Orbit:

« ERS-2 Performance is OUTSTANDING:
» The satellite is smoothly ageing
» The Payload is operating nominally
and providing high quality scientific data
» The Platform can support the operations for some more years.

« The User community is interested in extending the ERS mission

* It is possible and worth to continue the ERS-2 Mission
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C.S.G. Kourou

21 April 1995 Launch of ERS-2 on Ariane 72

e First data from System File Display Dump Help
@ AutoMin [l AuteN GOME Detector Overview [(Arrays)
atoMin utoMax . r B
the spectrometer 11831337.ERS (REC: 1, PCK: 7)
IT: [ 12,00000|[ COMPLETE|IT:| 12.00000|| COMPLETE] IT:|  0.75000j| COMPLETE| IT:{  0,78000|| COMPLETE]
28.4.1995 13:38 FPa1(240 - 295 nm ) FPA2 (290 - 405 nm )
F. . 28590 20153 | |
22030 15204
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8910 5304

2350 256
o 260 SO0 750 1000 133 356 578 800 1023
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204l ] 14244
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G4 GOMEDL Rec(14) ScPck REW PLAY STEP FFWPD STOP FIND Search Parameters [ nett
1! AUXKZ07 = O0ODO
11831337, 58 [«<| B[t ] Bl7 ] <] [ B > ][0 ][] [o: AukSes = bbse
3: AUX309 = 0000
Date of Acq: Archive Description: . AU 1
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1995 Launch of ERS-2 on Ariane IV

* First data from
the HCL lamp :
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First data from the In-orbit Temperature variation
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Status of the Ozone product:

* Results presented at the
Validation workshop trigger
The setup of a Tiger Team

To improve the data processoi

40 : :
|| ® Tropic of Capricorn
®  Mid-latitude North
30 - ¢ 60° North SR e Rt e
|1 ¥ Arctic Polar Circle
- - Very High Latltude North

Relative difference in total ozone (%)

10 - i R
20 Janies D L e e .................
: ¥
: v
: ¥
-30 , ;
\

ars of ERS-2 GUME

“v w . SRR CTEETEEEPPPR

Solar zenith angle of GOME (deg)

Figure 1-b Relative differences ((GOME-SAOZ)/SAOZ, in per cent) between the GOME and SAOZ total ozone,
as a function of the GOME solar zenith angle. SAOZ sites are grouped into five latitude bels.
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10 years of ERS-2 GOME

» Implementation of the co-adding patch to overcome the saturation at 1.5s

+  August 25-27.29 -

31,

Fig. 5. GOMI
PZ . with the DOB
R R from  GOM
2 oy el O 50725091.1v2
e ) horizontal dis!

e to  ground-!

First operational GOME Total Column Ozone Product

— Global 3 Day Composite
;g;i; ggi‘m Gzone 05.- 07. July 1996

200 250 300 350 400 Dok

« 20 July 1996 official release of the level 1 and level 2 product
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1997

« 3[4 ERS Symposium in Florence with the first GOME session
* Ozone profiles, NO2 and SO2, BrO and OCIO are retrieved

» Since June 1997 13 narrow swaths (240Km) are executed every 10 days

{e]

» Since 10.11.97 HCL lamp ignites sometimes in Low Voltage Mode

10 20 30
# Nyocmuraglra ¥olcono

.......................................................

...................................

a0
0 1 2 3 4 S B 748 g 10 11 1z 13 14 =15
=0, ccncentration [Dobacn Units)
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1998

» 3 years in orbit

{e]

 Bit flip caused an anomaly
in the on-board RAM, which
rendered the channel 3 data

useless for almost 2 months

7 LVM occurrences of the HCL lamp
» Daily usage of HCL is reduced by 50%

7-@esa

10 years orf ERS-Z2 GOME

EOQ N°58

= oS ENnNnNEDEIIn March 1998

meteorology — earthnet — remote sensing — solid earth — future programmes

ESA Earth Observe

Tel: (31) 71-565.

Three years in orbit

J. Callies, A. Hahne & A. Lefebvre

n Projects Department, ESTEC, Noora
79 - Fax: (31) 71-565.3353 - E-mail:

Launched on 21 April 1995 on-board of ERS-2, the Global Ozone Monitoring Experiment (GOME) has been operating for three
years in-orbit. The first three months were used for the commissioning of the experiment. Since 20 July 1995, GOME has
acquired more than 20 million of spectra, which have been processed to about 260 Gb of level 1 data and 15 Gb of level 2 data.
However, by far more important than these huge numbers, are the scientific achievements of GOME.

Arctic March total ozone (monthly
means) observed in 1980 and 1982 by

In this Issue
® Ozone Column..................1-8
® Ozone Profile ..................9-15
® Minor Trace Gas.. 16-24
® Applications ....................25-40

® Valiation & Development 41-47

European Space Agency

Agence spatiale

TOMS/N7: Mar. 82

P
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1999

« ESAMS conference in ESTEC

» An other bitflip caused problems
with some of the data from Dec. 1998
to March 1999

« Scan mirror performance is slightly
degrading due to build up of lubrication
walls at the end of the 240 km swath.
The feature disappears when the
large swath is operated.

8 occurrences of the LVM mode

WPP-161

\\w
& esa_—I]==:rFl]rrEEE%!= V°Iumel

ESAMS 99 — European Symposium on

Atmospheric Measurements
from Space

ESTEC, Noordwijk, The Netherlands
18-22 January 1999

Er ce Agency
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2000

 ERS- Envisat Symposium in Gothenburg

Looking down to Earth
in the New Millennium

» Every 10 days automatic reset

Gothenburg, Sweden
of the on-board S/W to prevent
16 - 20 October 2000

longer influence of single event upsets

ERS-2 ATSR

\

! CHALMERS &)

10 years of ERS-Z2 GOME

ERS - ENVISAT SYMPOSIUM
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2001

2003

» Gyroless piloting of the satellite e On 22 June 2003 redundant
 No moon calibrations anymore, ERS- tape recorder fails

due to reduced pointing

Flret. Product 2 14-APR-2005 205051620 1+ ORET @ SR0R1517
Lawt Preduct 1 15—2PR-2005 252742017 : ORBIT @ 52217.2342
Talal Producds Procesaed @ 14003 Day = 105 Foge @ 21

??E nm Uncalibrated Irrlgnulty [Elnar_br Units}

o 5ot LAl 4 gp?
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» Envisat symposium in Salzburg

\

@E‘: es a Earth Observation

* Monthly calibration is changed = Earthnet Onling

. - Missions Satellite Images Applications
to quarterly calibration N
earch .
s ENVISAT /ERS Symposium
13
duanced Search 6-10 September 2004
WS ...
elp ENVISAT
wrdering EQ Data o
ilossary 6> 10 September 10104
itemap SALZBURG * RAuslra
45 “Q
fontack us
The 2004 EMVISAT & ERS Symposium was held in
Salzburg - Austria from 6 to 10 September 2004,
The 2004 EMVISAT & ERS Symposium provided a forum for
investigators to present results of on-going research project
.45 activities and assess the development of applications and
SErYViCEs.,
| - " ESA would like to thank the many scientists and users
| g0l = _ presenting at the conference, and would like to remind them
-180 -90 ° %0 - that the final date for submission of the full paper is 20th of
DATA ACQUIRED BETWEEN APRIL 29 AND MAY 2 — September.
MAX DEVIATION FROM EXPECTED SIGNAL = 1573 I
INTEGRATION = 30 SECS IN ALL BANDS - . ) )
‘ COOLERS OFF/CORRECTION FOR TEMPERATURE CHANGES 0 320 640 960 1280 1600 For more information, please go ta the Symposium web page
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