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ERS-2 Commissioning Review# 1

DAY 1 : Thursday 26 October

09H30 Registration

10HOO
10H10
10H20

Welcome
Introduction
Commissioning phase objectives,
planning and organisation

F.Roscian
L.Emiliani

B.Marcorelles

PART 1 : Launch and flight operations

1OH30 ERS-2 Launch and ESOC operations
Manoeuvres and Orbit maintenance strategy

1OH45 Payload switch-On and verification

ESOC (M.McKay)
ESOC
ESTEC (M.Canela)

11HOO Coffee Break

11H15
11H20
11H50
12H10
12H30
12H45

PART 2 : Satellite in-orbit performances

Satellite performances
SCATT problem status report
Platform performances
Payload performances
IDHT, Link Budget
Radar Altimeter

ESTEC (M.Canela)
ESTEC (J.Bosma)
MMS-F (B.Antonio)
DSF (J. fordc.n"dc3)
ESOC(.n. 'r\ c \<(,~)
ALENIA (G.Angino)
DORNIER (E.Schied)
ESTEC (R.Francis)

13H15 Lunch break

14H15
14H30
14H45
15HOO
15H10

SAR performances
GOME
ATSR-2
MWR
PRARE

MSS-UK (G.Cornelius)
ESTEC (J.Callies)
RAL (.D,Sm4. ~\:..)
ESTEC (K.McMullan)
Timetech (W.Schafer)





PART 3 : Ground Segment performances

15H20 MMCC/MPS
15H30 Kiruna Station
15H40 PAF status

15H50 Coffee Break

16H10 LRDPF-REHOST
16H20 CUS/ISS
16H30 Fucino/Maspalomas/Gatineau/P-A
16H40 Ground Stations Validation

ESOC ('1. \i(.~u.~ .)
ESOC (D.Mesples)
ESRIN (B.Greco)

ESRIN (S.Coulson)
ESRIN (S.D'Elia)
ESRIN (G.M.Pinna)
ESTEC (M.Paganini)

PART 4 : Instrument Calibration Validation

17HOO RA/MWR Commissioning
Strategy, and performances requirements
Range, Wave and Wind

MWR:
Conclusions on final Bias and error

Status on OPR validation

17H45 SAR Commissioning
Strategy, and performances requirements
Image mode:

Raw data
Corrections
Products : FD

PRI
SLC

Interferometric capabiIity
Wave mode

18H30 Cocktails

ESRIN J.Benveniste

CETP (L.Eymard/S.~ou~~b.-v.·,)
ESRIN (J.Benveniste)

ESTEC E.Attema

ESRIN (J.Sanchez)
ESRIN (J.Sanchez)
ESRIN (J.Sanchez)
ESRIN (J.Sanchez)
ESTEC (C.Buck)
ESTEC (C.Buck)
ESTEC (G.Brooker)





DAY 2: Friday 27 October

09HOO GOME Commissioning
Strategy and performances requirements
Raw data
Level 1 product
Level 2 product
GOME QA
Geophysical validation status

09H45 ATSR-2 commissioning
Strategy
Raw data
Level 1 product
Level 2 product
Geophysical validation status

10H30 Coffee Break

10H50 PRARE Instrument calibration

11HOS PRAREValidation and Ground Station Network

11H20 ERS-1/ERS-2 Tandem/Post Tandem
Operation scenarios

11H40 Conclusions

12H30 Lunch

ESTEC (J.Callies)
ESTEC
DLR (W.Balzer)
DLR
ESRIN (C.Zehner)
ESTEC (E.Attema)

RAL ( C. \-\u..t~OUJ)

Timetech (W.Schafer)

GFZ (Prof. Reigberg)

L.Emiliani
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AMI WIND MODE INVESTIGATION

Test programme

• Diagnosis

- In flight measurements

- Component level measurements

- Engineering model measurements

• Work-around solutions

- Engineering model tests



AMI WIND MODE INVEST/GA TION

----i
I
l

Scales: time: 5 microseconds/div

--+--. --i
I

I

Typical profile of switchdown during fore pulse transmission

power: 1OdeciBels/div
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AMI WIND MODE INVESTIGATION

Component and EM level diagnostic tests

• Pulse fall times under nominal and forced switch down
conditions

• Overload detector set up test

• Switch foreign body test

• Switch and switch matrix multipaction test
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Results of component and EM level diagnostic tests

• Unable to reproduce wind mode switchdown characteristic
under nominal and forced switchdown conditions

• Error margin of overload detector set up is insufficient to
explain observed switchdowns

• The presence of metallic particles in contact with the ferrite
puck of the switch can degrade the switch isolation
significantly

• Tests on a single switch show that multipaction leads to a
corona discharge which reduces the power transmitted by
the switch and degrades the isolation and return loss of the
device

Multipaction tests on the flight spare switch matrix show
behaviour consistent with the performance observed in
flight
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AMI WIND MODE INVEST/GA T/ON

Work-around tests

• Low power wind mode

• Reduced drive wind mode
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AMI WIND MODE INVESTIGATION

Low power wind mode

Concept:
Drive HPA via the leakage path of an incorrectly
oriented input redundancy switch

EM results:
Achieved 10 Watts output power sustained for 40
minutes operation

FM results:
Due to superior isolation of FM redundancy switch
achieved only about 1 Watt output power sustained
for only a few pulses



AMI WIND MODE INVEST/GA TION

Reduced power wind mode

Concept:
Redefine the HPA input redundancy switch as a
variable attenuator

EM results:
Technique looks to be very promising

FM results:
Still under investigation
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UDC B

AMI WIND MODE INVEST/GA TION

INPUT REDUNDANCY
SWITCH

HPA drive circuit cross strap concept
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Clockwise controller

Output
regulator

Magnetic circuit

L_ .
Anticlockwise controller

--L
l --,1-J

Circulator control concept
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Output B- -- -----· --+-- -- --- --
1---- --4 -- --~ -·- --·------ --·------

6.78 dBm·

I
••••• ·.--~------,....,.~~,.- ---~-· t""'IT --- -~ ---- -~----- -

\
-- --- . - ---- - --- --- -

Output A
--- -~ --
!

10.44 dBm r-'i 'I -1__ h ~ h h.0_t·.,_J"l--~2.02 dBm.l - w- 1---· µ. .,.,,_t~ ~. -·••

1- .

?'<3

Insertion loss between redundancy switch A input and its A and B outputs over
20 switch operations with 8 count command delay time
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AMI WIND MODE INVESTIGATION

Preliminary conclusions

• It seems likely that the origin of the wind mode problem lies
in multipaction in the switch matrix. The cause of this is
currently unknown.

• Unconventional operation of the HPA input redundancy
switch offers a means of adjusting the drive to the HPA
which may lead to the operation of a sustained reduced
power wind mode.
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IDHT UNIT TEMPERATURES

--- .•

ERS-1/2 s..sand Data ERS-1 ERS-1 ERS-2
TM Parameter Dec 92 Aug 95 Aug 95
1200/1203 TWT1/2 FIL 0.65 A 0.65 A 0.65A
1201/1204 TWT1/2 HLX 0.35 mA < 0.1 mA 0.45 mA
1202/1205 TWT1/2 EPC 11-21 c 10-28 c 11-20 c

1221QPSK A TMP 16-26 c 16-27 c ~~~t~~~~src
1222 QPSK A +5V -4V -4V - 4 \j

1225 UQPSK A TMP 15-27 c 15-27 c 16-26 c
1226 UQPSK A +5V -4V -4V -4V

1233 DCU A TMP1 21-36 c 20-36 c 20-36 c
1234 DCU A TMP 2 18.5-25 c 16.5-22 c 19.5-25 c
1231 DCU A SND V1 4V 4V 4 'J

1232 DCU A SND V2 -4V -4V -4V

1206 TWT3 FIL CUR 0.65 A 0.65A 0.65A
1207 TWT3 HLX CUR 0.65mA 0.65mA 0.65mA
1208TWT3 EPC TMP 11-25 c 11-28 c :~ill~\~11H(l~~~:~1= -- - -

ERS-2 COMMISSIONING PHASE REVIEW

26 October 1995 ESRIN
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ERS-2 COMMISSIONING PHASE REVIEW OCTOBER 1995

ERS-2 AMI PARAMETRIC TREND ANALYSIS 1/2
FOR FIRST MONTHS IN ORBIT 16-ocT-9s

Day SVT 1/2 23 51 81 112
Date 22.02.94 2/3.05.95 24.05.95 21.06.95 21.07.95 21-08-95

UPCONVGAIN dB IM 27.0 21.0 21.0 21.0 21.0 21.0
WA 27.0 21.0 21.0 21.0 21.0 21.0
WI 27.0 - 21.0 21.0 21.0 21.0

Q310 Rx ATTEN dB IM 11 15 15 15 19 19
WA e 15 15 15 15 15 15
WI 18 - - - - -

Q301 CAL ATTEN dB IM 11 11 11 7 7 7
WA 8 8 8 8 8 8

Q225 CAL LOOP ST IM OPEN OPEN OPEN OPEN OPEN OPEN
WA 2LOSED :LOS ED CLOSED CLOSED CLOSED CLOSED

Q407 CAL Pk I/P Pwr IM 6.74 (80) 4.65(76) 4.75(78) 4.70(77) 4.70
(dB/Dec) WA - - 4.75(78) 4.86(80) 4.75(78) 4.70

WI 6.59 - - - - -
Q408 CAL Pk O/P Pwr IM 3.53 (35) 1.69(33) 1.77(34) 5.75(96) 5.79( )

(dB/Dec) WA - - 4.84(78) 4.97(81) 4.84(78) 4.84(78)
WI 6.58 - - - - -

Q401 AV BODY CURR IM 3.0 2.3 3.6 4.0 4.17
421 mA WA - - - - -

WI 0.7 - - - -
Gap 0.2 0.1 0.2 0.2

0402 FIL CURR mA IM 1.76 1.78 1.80 1.80
422 WA 1.76 1.78 1.80 1.80

WI - - -
Q403 BEAM CURR mAIM 97.2 100.7 96.6 96.6 96.6 96.6
423 WA - - - - - -

FIA- WI 22.1 - - - - -
M-WI 15.2 - - - - -

Gap 3.4 3.4 3.4 3.4 4.1 3.5
Q404 CATHODE V -kV IM 13.96 14.0 13.96 13.96 13.96 14.0
424 WA - 14.0 - - - -

WI 13.98 - - - - -
Gap 13.98 - 14.00 14.00 14.00 14.0

Q405 COLLECT V -kV IM 10.37 10.5 10.45 10.43 10.43 10.4
425 WA - 10.5 - - - -

WI 10.3/10.5 - - - - -
Gap 10.75 10.8 10.73 10.73 10.73 10.7



ERS-2 COMMISSIONING PHASE REVIEW OCTOBER 1995

ERS-2 AMI PARAMETRIC TREND ANALYSIS 2/2
FOR FIRST MONTHS IN ORBIT isocr-ss

Day SVT 1/2 23 51 81 112
Date 22.02.94 t2/3.05.95 24.05.95 21.06.95 21.07.95 21-08-95

Q406 PCU O/P CURR A IM 4.86 4.74 4.71 4.71 4.71 4.71
426 WA - - 3.95 3.95 3.98 3.98

WI 5.30 - - - - -
Gap 2.07 - 1.88 1.88 1.88 1.88

P131 PLl/UPB V v 33.2 - 36.0/36.2 34.1/35.5 33.6/36.4 33.8/35.9
WOOlCPLl/UPB PWR W 902 736 720 730 730 730

IM
WA 902 - 724 750 - 732
WI 165/232 - - - - -
Gap 66 65 65 69 70 65

Q409 FGE 5GHz Pwr Mon 13.95 14.0 13.95 13.95 13.95 14.0
Q411/412 CAL OVEN c /42.8 61.5 62.0 /62.0
Q413/414 IF RAD OVEN C /45.2 68.3 68.4/68.8 68.4/68.8
Q415/416 FGE OVEN c /59.8 59.4 59.0/59.4 59.0/59.4
Q419/420 EPC B/P c 21/22 3 4/8 4/8
Q417/418 TWT B/P c 21/22 8 1/11 1111
E233 SAR/PCU c 22/24 10 7/11 7/10
E246 Rx Red Sw c 21/22 8 2/8 217
E201 SEQ/IF RAD/FGE-AC 21/23 5 319 219
E211 RF ACCs A c 21/23 1 -415 -4/4
E255 RF ACCs B c 21/23 -1 -416 -415
E248 SMC c 22 5 5/12 6/12
REDUNDANCY all A all A HPA B HPA B HPA B HPA B

CONFIGURATION all else A all else A all else A all else A
AMI-06.GRM



ERS-1 I ERS-2 AMI PARAMETRIC TREND ANALYSIS COMPARISON
FOR FIRST MONTHS IN ORBIT 16-0CT-95

ERS-2 ERS-1
Day SVT 112 23 51 81 112 SVT I 71-79 102 132
Date 22.02.94 2/3.05.95 24.05.95 21.06.95 21.07.95 21-08-95

ERS2-04.TLM 16-10-95
UPCONV GAIN dB IM 27.0 21.0 21.0 21.0 21.0 21.0

WA 27.0 21.0 21.0 21.0 21.0 21.0
WI 27.0 - 21.0 21.0 21.0 21.0

Q310 Rx ATIEN dB IM II 15 15 15 19 19
WA e 15 15 15 15 15 15
WI 18 - - - - -

Q301 CAL ATIEN dB IM II II II 7 7 7
WA 8 8 8 8 8 8

Q225 CAL LOOP ST IM OPEN OPEN OPEN OPEN OPEN OPEN OPEN OPEN OPEN OPEN OPEN
WA CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED

Q407 CAL Pk IJPPwr IM 6.74 (80) 4 65(76) 4 75(78) 4.70(77) 4.70
(dB/Dec) WA - - 4.75(78) 4.86(80) 4.75(78) 4.70

WI 6.59 - - -
Q408 CAL Pk O/P Pwr IM 3.53 (35) 1.69(33) 1.77(34) 5.75(96) 5.79( )

(dB/Dec) WA - - 4.84(78) 4 97(81) 4.84(78) 4.84(78)
WI 6.58 - - -

Q401 AV BODY CURR IM 3.0 2.3 3.6 4.0 4.17
421 mA WA -

WI 0.7 - -
Gao 0.2 0.1 0.2 0.2

0402 FIL CURR mA IM 1.76 1.78 1.80 1.80 1.74 1.72 1.74 1.74 1.74
422 WA 1.76 1.78 1.80 1.80 1.74 1.72 1.72/1.74 1.72/1.74

WI - -
Q403 BEAM CURR mA IM 97.2 100.7 96.6 96.6 96.6 96.6 99.3/100 100/100.7 99.3 98.6 99.3
423 WA - - - -

F/A-WI 22.1 - - -
M-WI 15.2 - -

Gao 3.4 3.4 3.4 3.4 4.1 3.5 4.1 4.1 4.1 4.1 4.1
Q404 CATHODE V -kV IM 13.96 14.0 13.96 13.96 13.96 14.0 13.9 13.9 13.9 13.9 13.9
424 WA - 14.0 - 13.9 13.9 13.9 13.9 13.9

WI 13.98
Gao 13.98 - 14.00 14.00 14.00 14.0 13.9 13.9 13.9 13.9 13.9

Q405 COLLECT V -kV IM 10.37 10.5 10.45 10.43 10.43 10.4 IO.I IO.I IO.I IO.I
425 WA 10.5 -

WI I0.3/10.5 - - - - -
Gap 10.75 10.8 10.73 10.73 10.73 10.7 10.5 10.5 10.5 10.5 10.5

Q406 PCU O/P CURR A IM 4.86 4.74 4.71 4.71 4.71 4.71 4.93 4.71/4.74 4.71 4.71 4.67/4.71
426 WA 3.95 3.95 3.98 3.98

WI 5.30 - - -
Gao 2.07 1.88 1.88 1.88 1.88 2.1/2.2 1.88/1.94 1.88 1.98

Pl31 PLl/UPB V v 33.2 - 36.0/36.2 34.1/35.5 33.6/36.4 33.8/35.9
WOOICPLl/UPB PWR W IM 902 736 720 730 730 730

WA 902 724 750 - 732
WI 165/232 - - - -

Gao 66 65 65 69 70 65
Q409 FGE 5GHz Pwr Mon 13.95 14.0 13.95 13.95 13.95 14.0 14.2 14.2 14.2 14.2
Q4! l/4 l2 CAL OVEN c /42.8 61.5 62.0 /62.0
Q413/414 IF RAD OVEN C /45.2 68.3 68.4/68.8 68.4/68.8
Q4!5/416 FGE OVEN c /59.8 59.4 59.0/59.4 59.0/59.4
Q419/420 EPC B/P c 21/22 3 4/8 4/8
04171418 TWT B/P c 21/22 8 1/11 1/11
E233 SAR/PCU c 22/24 10 7111 7110
E246 Rx Red Sw c 21/22 8 2/8 217
E201 SEQ/IF RAD/FGE-A C 21/23 5 319 2/9
E21 l RF ACCs A c 21/23 I -415 -4/4
E255 RF ACCs B c 21/23 -I -4/6 -415
E248 SMC c 22 5 5112 6/12
REDUNDANCY all A all A HPA B HPA B HPA B HPA B all A all A all A all A all A

CONFIGURATION all else A all else A all else A all else A
ERS2-04.TLM gc
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CH 3 Slit Width stability vs. temperature and time
Gaussian approximation I 2*sigma values
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ATSR-2 In Flight Performance
CLRC

F901 (ATSR2): AT ICU POWER - Converter 2 Input Power Monitor

I-
_]

I
11
1
1~I
1
1
J

16550 16600

Day Number

16650 16700

(Max:4 8.8600,Min:O.OOOOOO,Mean:12.1600)

F900 (ATSR2): AT NOM ELEC PWR - Converter 1 Input Power Monitor

· ·························································.·---

15550 16500

Day Number

16650 16700

(Max: 139.980,Min:O.OOOOOO,Mean:35.0354)

F702 (ATSR2): AT SCC C AMPL - SCC Compressor Amplitude

1.8 .·
~
1
I-···--.-.-.---·--.·::-::=J

--.-.-.-·.·-·._.-.~
1
J

. .. . . ·--- - -- - ----- -- --· ..
1.6 - .- •.--------·---·--.· ---.

15550 15500

Day Number

15650 15700

(Max:2.87000,Min:O.OOOOOO,Mean:1.51929)

F566 (ATSR2): AT FPA BASE TEMP - FPA Baseplate detector temp

c 84
's
~ 82

85 r=.: ·-..-;...-...· .· ·:.- -t-, -. •••• : ••••• ••••:·:.··-·

88

BO
...••......•...•

~~
................ . ·····:.:..'J

~............-.-- .•.......~-..-_.....-~

16550 16500

Day Number

15650 15700

(Max:840. 776,Mine- 1840.78,Mean= 112.736)
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ATSR-2 In Flight Performance
CLRC

F018C (ATSR2): AT PXBB TEMP - +XBB Temperature 1

.......... ·· . .....·
····················..·.··· . ······...····.·· ~

16620 16640 16660 16680 16708 1672C

Day Number (Max:27 .2620 ,Min:· 19.4590,Mean:25. 7632)

F019C (ATSR2): AT MXBB TEMP- -XBB Temperature 1
-15

... · . ·······....

.··· .········· .... .....··· .... ·....··~....... ...

16620 15640 15560

DayNumber

16580 '6700 16720

(Max:31.3990,Min:·26.081 O,Mean:-18.0674)

F551 (ATSR2): AT F STOP TEMP1 - Paraboloid mirr.aptre. stop temp

- .... _....._,,. .,...,,.____...._..__ ,..._..-...•...._._ _,....,,___.,,.•...•-.

~
·..····-·.··-···.-···-...--·....-.:-·-.····4

J

l

'6550 l66CO '6650 '6700

(Max:277.298,Min:3.79700,Mean:248.361)Day Number

F555 (ATSR2): AT FPA BAFF TEMP - FPA Baffle Temperature

.-·.···-··-...-·....-....-.·-·----·---.--·-·--·-·-.· ---·--··-···-~..--.-..--4
._ ....• .J

I
)

.. ,.-.,.,,,... . ·.._._ -... ..•.
J-------- -..-._~
'
I
'

16550 '6600

DayNumber

16650 '6700

(Max:260.847 ,Min:4. 61BOO,Mean:245 .825)
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ATSR-2 In Flight Performance
CLRC

ATSR-2 lOlh September 1995
TM.Z 562 1.6µm Detector Temperature
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ATSR-2 In Flight Performance
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ATSR-2 10lh September 1995
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ATSR-2 In Flight Performance
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ATSR-2 lOlh September 1995
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ATSR-2 In Flight Performance
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ATSR-2 In Flight Performance
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ATSR-2 In Flight Performance

Viscal Monitor at full solar Illumination
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ERSGROUNDSEGMENT

STATUS REPORT

Processing and Archiving Facilities

26-27 October 1995

MIP PAF's WORK.PACKAGES STATUS

WP 2560 PAF integration Completed for all PAFs
DPAF: .JAN95
UKPAF: MAR95
IPAF: MAR95
FPAF: JUN95

WP 2630 PAF EECF Interfacetest Completed for all PAFs with the
same functionalityoperational for
ERS-1



MIP PAF's WORKPACKAGES STATUS

WP 3280 PAF Products Validation SAR nearly completed

ALT: ongoing

ATSR: it is assumed to be done at
DRAL.

GOME : it is assumed to be done
by the ERS-2 Project

PRARE: calibration done by ERS-2
Proiect, PRARE inclusion into orbit
computation yet to start

ORBIT: Validation without
PRARE completed

1

1

PAF PRODUCTS VALIDATION STATUS

1
Prcx:lu1 I &mus 1=on

'SAR.RAW Validition corpleed at 0., 1-,UK-PAF EmNJv I
SAR.SlC Validition orrplaed at 0., 1-PAF EmNJv

SARSLCF Valitbtion~ng a the UK-PAF(Jinnnednid- Em NJv
NJv)

SARPRI Validition «rrpleted at 0., 1-,UK-PAF EmNJv

SARGEC Validition a:rrpleted atD, 1-PAF EmNJv

SAR.GfC Validaion corpleted at 0., 1-PAF EmNJv

ALT.a>R Valitbtion~ng wahin theR4 ruG ~Dec

ALT.WA? No real.mlidotionpanned Sanµe fXYXhcts TBC
given to mrjor Pl's (MSSL, GSFQ

1

1

1



PAF PRODUCTS VALIDATION STATUS

Product I Status I Validation
Report

ALT. SSH Validation to start after 6 momhs of OPR will be OPR+2
ALT.OGE available It will be done lit D-PAF Momhs
ALT.TOP

ORB.PRL Validation completed without PRARE data Oct
ORB.PRC Inclusion of PRARE data will be studied after FeJYMar

PRARE ca/Iva/
EGM Validation completed at D-PAF Oct

ATSR products Validation ongoing at DRAL Expeaed Expected:
conpletion: Nov 95 Nov95

GOMTC!Xl3 Validation ongoing under E~2 Project Control Expected:
GOMLVLI3 Expeaed conpletion: Jan 96 Feb96

MIP PAF's WORKPACKAGES STATUS

WP 3410 D-1'AF operations • Data reception. SAR screening. tracking data
during Commissioning processing operational.
Phase • SAR production for testing done.

• Additional Work carried out for the Commissioning
Phase:

• Sat.Laser Ranging stations coordination
• PRARE stations coordination
• support to ESA SAR cal/val
• operational generation of Preliminary Orbit and

QLOPR for ERS-2
• Generation of Precise Orbit revision 2 started in Sep

WP 3420 F-PAF operations during • Data reception. cxabyte screening operational
Commissioning Phase • OPROI generation in support to PRC generation

running
• Generation of OPR02 for test/validation started after

the reception of the Precise Orbit



MIP PAF's WORKPACKAGES STATUS

WP 3430 I -PAF operations during • Data reception and SAR screening operational
Commissioning Phase • SAR product generation for validation done

WP 3440 UK -PAF operations
during Commissioning
Phase.

• Data reception and SAR screening running.
• Final upgrades on Order Handling Part completed in

Oct
• SAR product generation for validation done
• AltimeterWAP processing starting now. Samples of

data will be given to major PJ's for verification
• AdditionalWork carried out:

• operational generation of TAMF files for the
QLOPR as requested by Ra commissioning
W.G.

PAF's ERS-2 STATUS

D-PAF
• SAR ERS-2 status:
• Screening ongoing without backlog. 50 HDDT's/week are received fromKiruna
• data distribution started (ALL PRODUCTS) on Oct 16th for the SAR acquisitions in
the current configuration
-Only exception GTC Photoproducts available since Oct 20th

•Orbit/Altimeter ERS-2 status:
• QLOPR operational since 3rd May (support to RA CWG).
• PRL orbits and Orbit Predictions operational since 24th Apr (support to RA CWG)
• Precise Orbit revision 2 (without PRARE) generation started in September.
Validation completed. distribution can start beginning of Nov
•Higher level products foreseen for validation after six months ofOPR (in the course
of 1996)
•GOME status:
•exabytes only screened. The GDP expected to enter into ops in Feb 96 (ERS-2 Project
activity)



I PAF's ERS-2 STATUS I
UK-PAF

• SAR ERS-2 Status:
• Data distribution for PR! RAW can start on 16thOct for PR!. SLCF start of distribution is
planned for mid-Nov.
•Screening backlog is about 330 HDDT's.
• ERS-2 (and ERS-1) HDDT's from Kiruna covering Europe are now sent to DPAF only:
UK-PAF screening load is reduced to 50/week (wrt to nominal capacity of90-IOO/week).
implying a backlog recovery throughput of 50/week.
• LBR ERS-2 Status:
·SADIST Alpha procured and installed
•SADIST-2 Processor Version 100(non-operational) installed for experience building.
Operational Processor v 200 is expected to be delivered end Nov (resp. of ORAL)
•Altimeter exabytes arc inventoried. Processing started mid Oct
-No special validation ongoing: MSSL and GSFCwill be asked to provide inputs at the start
of the production.

[PAF's ERS-2 STATUS

1-PAF

• SAR ERS-2 status:
•No screening backlog
·Distribution os SAR data acquired in the current configuration started Oct 16th (RAW. PR!,
SLC.GEC)



PAF's ERS-2 STATUS

F-PAF

• LBR ERS-2 status:
•Exabyte Processing running. 15media rejected so far (mainly from Kiruna). Very good
situation wrt the ERS-1 start.
•Operations started end of June, the Backlog was recovered very rapidly
•QPR generation is OK. Cycles I 2 done with the PRL (cycle 3 nearly ready). Cycles I
2 done with the PRC. Kiruna Transcription Errors appear as data gaps.
•FD copying (ALT and Wave Mode) can start any moment
• OPR/VLC Distribution planned to start in December if green light is given by the
validation team (validation exercise planned to end at the end of Nov)
• Regeneration of the early ERS-2 OPR is foreseen in 96 due to future improvements in
the OPR ingredients (eg PRARE) and/or to fix of problems affecting the early data

PAF's ERS-2 FUTURE OUTLOOK

SAR

•ARCHIVE
-in UK space left until April, in D space left until April 96
-This problem should be solved by HDDT recycling, which is
planned to start in Jan 96, after qualification of the SAR
Transcription
•SAR Transcription & Q/L is planned to be installed at D-PAF
before the end of95
•1-PAFhas built new space for the archive and proposes to ESA
to re-develop the transcription and Q/L functionality in the E-SAR
processor. Discussions are ongoing

•Q/L product is today archived on exabyte. Technically it could be
offered to the users.
•ERS-2 data acquired before 12thJuly can be offered to users as
"uncalibrated" or "experimental" data. SLC in particular could be
useful



PAF's ERS-2 FUTURE OUTLOOK

SAR PROCESSOR MODERNISATION & HARMONISATION

·UK and D PAF will migrate to the VMP on DEC Alpha early
96. To achieve it the UKPAF needs an upgraded version of the
ESRIN CPMF
•Alpha VMP will generate also the SLC-I product (specifications
under work)
•UK-PAF has installed the same D-PAF Geocoding Processor to
produce GEC's.
•1-PAF has upgraded the E-SAR SLC product to reach a Phase
Preservation performance similar to the present VMP. The
products can be offered for interferometry only if mixed among
themselves
•1-PAF will migrate all HW to DEC Alpha by March 96 (proposal
awaited for)
•1-PAF: GTC has been validated. Final details for production are
being defined

I PAF's FUTURE OUTLOOK

ALTIMETER & MWR & ORBIT PRODUCTS

• OPR/VLC
•Production can run with a throughput of 400% +
·Data generated so far appear of good quality. Validation expected to be completed by
end Nov
•Algorithm changes arc planned to the processor for the end of95. This will put into
question the continuitywith the historical ERS-1 production. F-PAF could reprocess the 4
years ofERS-1 in two years. but this activity might be better planned in the framework of
the LR HDDT transcription on DLT.

•ORBIT
•Production can run with a throughput of300% +
•PRARE inclusion will be studied in Jan 96
•Algorithm changes already took place in March. Reprocessing ofERS-1 orbits will be
considered in 96. and will be harmonised with the F-PAF



[PAF's FUTURE OUTLOOK

ALTIMETER & MWR & ORBIT PRODUCTS

•WAP
• ERS-1 Geodetic Phase (Phases E & F) and Phase D under processing: completion
expected end Nov
• Production running at 400% rate
•WAP version 3.0 passed acceptance and is distributed to PJ's.
•Transcription of historical Optical Disks to exabyte ongoing, completion planned for
Nov.

Exabytes delivered to MSSL and kept inNRSC archive to eliminate OD

•WAP Upgrading status:
•QA system will enter into operations in Jan 96 for ERS-1 and ERS-2
• MSSL generation ofWAP-like products should start in Jan 96

[PAF's FUTURE OUTLOOK

ATSR PRODUCTS

• UK-PAF houses two DEC Alpha's, for running both ERS-1 and ERS-
2 processors
•ERS- 1 status:
• PST backlog cleared
•High Res production awating for orders: capacity 1100scenes/week. No archiving reports
sent for historical data
-Raw Data are sent in ERS-2 format.A format converter ERS-2 -> ERS-1 will be provided to
the UK-PAF not to discontinue operations

•ERS-2 status:
• Product & software validation assumed to be done by ORAL. It is expected that the software
v 200 is de!iveredwith full documentation set (eg operational documentation, user manual &
validation report)
•New products are defined (GRIDDED/UNGRIDDED) and will be generated
• UKPAF will take care ofCEOS formatting of products
•New SW harness will be implemented, since the SADIST-2 interfaces are different. It will be
ready in March 96



I PAF's FUTURE OUTLOOK

GOME PRODUCTS

•GOME development and cal/val assumed to be done by ESTEC &
DLR
• It is expected that processor is delivered integrated in the D-PAF
environment (part of it was tested in Jan 95)
• It is expected that operational processing starts in Feb 96
-It is expected that the User Documentation is provided for the two
products (LVL13 and TCD03)
-It is expected that the user documentation includes a validation report

PAF's OUTSTANDING ISSUES

SAR

ARCHIVE/TRANSCRIPTION
•D-PAF: The transcription on DI is to be organised with the same system
ofUKPAF. The data ingestion from DI is to be synchronised with VMP
migration DEC Alpha (no point in doing it for the VAX, which will be
phased out in few months)
•UK-PAF: third shift in 96: necessary depending on the HOOT in-flow
•I-PAF: agreement ASl/ESA for the Transcription activities to be reached.
Action is on ASI to provide a development proposal



PAF's OUTSTANDING ISSUES

LBR

-All PAF's: recovery of Kiruna Transcription faults, and
retranscription of the early part of the mission: to be planned
•GOME processing/reprocessing: DLR has so far processed only BDDN
data. Exabyte processing may need some further integration work, and
operational procedures tuning
•F-PAF UK-PAF D-PAF: Kiruna produces sometimes two exabyte/day,
while the PAFs expect one. All this is in-spec. We need to modify either
the LRDPF or the three PAFs ifthe problem will persist
•F-PAF: imagette reprocessing capability exists at F-PAF, and could be
used again in case of further Wave Mode algorithm evolution
•F-PAF: MWR data processing loses about 2% of data due anomalies in
the ATSR-2 raw data files. DRAL is investigating. A modification to the
MW processing algorithm is needed if the problem cannot be solved
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Qualification Report
File: urand950731ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154

File: urasg950731ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154

AVERAGE ALTITUDE DIFFERENCE: PRODUCT MEAN
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20:52:45 21:03:56 21:15:06 21:26:17 21:37:27 21:48:38 21:59:48 22:10:58 22:22:09 22:33:19
UTC

Total processed products= 81
Number of valid products = 65

On valid products:
Mean = -1.05280E-05 (m)
Min= -1.00000E-02 (m)
Max = 1.00000E-02 (m)
Std. Dev = 4.35805E-05 (m)



Qualification Report
File: urand950731ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154

File: urasg950731ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154
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STANDARD DEVIATION OF ALTITUDE DIFFERENCE: PRODUCT MEAN
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Total processed products= 81
Number of valid products= 65

On valid products:
Mean = -2.88665E-04 (m)
Min= -7.10000E-03 (m)
Max= 5.90000E-03 (m)
Std. Dev = 1.04957E-03 (m)
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Qualification Report
File: urand950731ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154

File: urasg950731ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154
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AVERAGED SIGMA_ODIFFERENCE: PRODUCT MEAN
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20:52:45 21:03:56 21:15:06 21:26:17 21:37:27 21:48:38 21:59:48 22:10:58 22:22:09 22:33:19
UTC

Total processed products = 81
Number of valid products = 65

On valid products:
Mean = -8.66078E-05 (dB)
Min = -1.00000E-02 (dB)
Max = 1.00000E-02 (dB)
Std. Dev = 1.91909E-04 (dB)



Qualification Report
File: urand950731ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

File: urasg950731ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154

AVERAGE WIND SPEED DIFFERENCE: PRODUCT MEAN
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Total processed products= 81
Number of valid products = 65

On valid products:
Mean = 4.21187E-05 (m/s)
Min= -1,00000E-02 (m/s)
Max= 1.00000E-02 (m/s)
Std. Dev = 2.29790E-04 (m/s)



Qualification Report

J

1

File: urand950731 ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154

File: urasg950731 ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154
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SIGNIFICANT WAVE HEIGHT DIFFERENCE: PRODUCT MEAN

1.0
_:_Mean::
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20:52:45 21:03:56 21:15:06 21:26:17 21:37:27 21:48:38 21:59:48 22:10:58 22:22:09 22:33:19
UTC

Total processed products= 81
Number of valid products = 65

On valid products:
Mean = O.OOOOOE+OO(m)
Min = O.OOOOOE+OO(m)
Max = O.OOOOOE+OO(m)
Std. Dev = O.OOOOOE+OO(m)



Qualification Report

r

On valid products:
Mean = O.OOOOOE+OO(m)
Min = O.OOOOOE+OO(m)
Max= O.OOOOOE+OO(m)
Std. Dev = O.OOOOOE+OO(m)

File: urand950731 ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154

File: urasg950731 ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154
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STD. DEV. OF SIGNIFICANT WAVE HEIGHT DIFFERENCE: PRODUCT MEAN
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Total processed products = 81
Number of valid products = 65



_:_Mean::

Qualification Report
File: urand950731ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154

File: urasg950731ksvp0008.e2
First Product: 31-JUL-1995 20:52:45.461

Number of Products: 81
Last Product: 31-JUL-1995 22:33:19.154
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AVERAGED PEAKINESS DIFFERENCE: PRODUCT MEAN
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: Max--:---
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20:52:45 21:03:56 21:15:06 21:26:17 21:37:27 21:48:38 21:59:48 22:10:58 22:22:09 22:33:19
UTC

Total processed products= 81
Number of valid products = 65

On valid products:
Mean= 1.31457E+OO(10"-2)
Min = O.OOOOOE+OO(10"-2)
Max= 1.74600E+03 (10"-2)
Std. Dev = 8.33996E+OO(10"-2)



Re-Host LRDPF URA Qualification Report
Number of processed products: 4168
First Product: 10-JUN-199512:42:08.910 Last Product: 31-JUL-1995 22:33:19.154

Page:2

6
AVERAGE ALTITUDE DIFFERENCES

10

........ Mean

l!lll'

I 11111; I
;

li:·:1

I!:i:i: I! I
I ~;~r-

-4 -2 4-6

Total number of DSRs = 320936
Number of valid differences= 217940
On valid differences :

Mean = -6.12095E-03 cm
Min = -5.00000E+OOcm
Max= 3.00000E+OOcm
Std. Dev. = 2.03021E-01 cm
% in [-20, +20] cm = 100
Mode= O.OOOOOE+OOcm
98% in [ -1.63265E-03, 1.63265E-03] cm

0 2
cm



Re-Host LRDPF URA Qualification Report
Number of processed products: 4168
First Product: 10-JUN-1995 12:42:08.910 Last Product: 31-JUL-1995 22:33:19.154

Page:4

6 UNCORRECTED RANGE DIFFERENCES
10

........ Mean

-0.5 0.0
cm

0.5-1.0 1.0

Total number of DSRs = 320936
Number of valid differences = 217940
On valid differences :

Mean = -9.40626E-04 cm
Min= -1.00000E+OOcm
Max = 1.00000E+OOcm
Std. Dev. = 8.88020E-02 cm
% in [-20, +20] cm = 100
Mode = O.OOOOOE+OOcm
99% in [ -4.08163E-04, 4.08163E-04] cm



Re-Host LRDPF URA Qualification Report

Number of processed products: 4168
First Product: 10-JUN-1995 12:42:08.91O Last Product: 31-JUL-1995 22:33:19.154

Page:3

5 STANDARD DEVIATION OF ALTITUDE DIFFERENCES
10 r-r--~.,.-,--,--,--,---.-.---.----r-r-,.-~.,.-,--,-..-r--,-,~-,--,---.-r--r-,.--r-r-.....-r--r-r-,.--r--r-...,......,-,

>.oc
Q)•....•....
:::Joo
0

·-------Mean

-200 -100 100

Total number of DSRs = 320936
Number of valid differences = 217940
On valid differences :

Mean = -6.28447E+OO10"-2cm
Min= -1.48000E+02 10"-2cm
Max = 1.44000E+02 10"-2cm
Std. Dev. = 3.30859E+01 10"-2cm
% in [-10, +10]10"-2cm = 37
Mode = O.OOOOOE+OO10"-2cm
60% in [ -2.20490E+01, 2.20490E+01]10"-2cm
90% in [ -5.70299E+01, 5.70299E+01]10"-2cm

200



Re-Host LRDPF URA Qualification Report
Number of processed products: 4168
First Product: 10-JUN-199512:42:08.910 Last Product: 31-JUL-1995 22:33:19.154
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6 AVERAGED SIGMA_ODIFFERENCES
10

........ Mean

0 50 100
1OA·2d8

150 200 250

Total number of DSRs = 320936
Number of valid differences= 219821
On valid differences:

Mean = 1.21690E-02 10"-2dB
Min= -1.00000E+OO10"-2dB
Max = 2.18000E+02 10"-2dB
Std. Dev.= 1.29133E+OO10"-2dB
% in [- 1, + 1]10"-2dB = 99
Mode = O.OOOOOE+OO10"-2dB
98% in [ -4.46939E-02, 4.46939E-02]10"-2dB



Re-Host LRDPF URA Qualification Report
Number of processed products: 4168
First Product: 10-JUN-199512:42:08.910 Last Product: 31-JUL-1995 22:33:19.154

Page:S

100

6 AVERAGED WIND SPEED DIFFERENCES
10

-500 -400 -300 -200 -100 0
emfs

Total number of DSRs = 320936
Number of valid differences = 219816
On valid differences :

Mean= -1.93025E-02 cm/s
Min= -4.85000E+02 cm/s
Max= 1.00000E+OOcm/s
Std. Dev. = 2.24033E+OOcm/s
% in [- 1, + 1] cm/s = 99
Mode= O.OOOOOE+OOcm/s
98% in [ -9.91837E-02, 9.91837E-02] cm/s



Re-Host LRDPF URA Qualification Report
Number of processed products: 4168
First Product: 10-JUN-199512:42:08.910 Last Product: 31-JUL-1995 22:33:19.154
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........ Mean

-1.0 -0.5 0.0
cm

0.5 1.0

Total number of DSRs = 320936
Number of valid differences= 219821
On valid differences :

Mean= O.OOOOOE+OOcm
Min = O.OOOOOE+OOcm
Max = O.OOOOOE+OOcm
Std. Dev. = O.OOOOOE+OOcm
% in [- 1, + 1] cm = 100



Re-Host LRDPF URA Qualification Report

Number of processed products: 4168
First Product: 10-JUN-1995 12:42:08.910 Last Product: 31-JUL-1995 22:33:19.154

Page:?

6
AVERAGED PEAKINESS DIFFERENCES

10

________Mean

500 1000
10"-2

1500 2000 25000

Total number of DSRs = 320936
Number of valid differences= 217978
On valid differences :

Mean = 2.64880E+OO10"-2
Min = -8.00000E+OO10"-2
Max = 2.30900E+03 10"-2
Std. Dev. = 6.52054E+01 10"-2
% in [- 1, + 1] 10"-2 = 99
Mode = O.OOOOOE+OO10"-2
99% in [ -4.72857E-01, 4.72857E-01] 10"-2
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ND
ERS-1 Wind Scatterometer Products (UWI)

First Product: 06-FEB-199418:21:13.n4: ORBIT: 13399.4193
Last Product : 06-FEB-1994 19:35:03.954: ORBIT : 13400.1543
Total Products Processed: 63 Day: 37 Page: 5

UWI GLOBAL ACQUISITIONS : STATISTICS

Total number of nodes = 22743

On Total of nodes:

No valid sigma naught = 0 0.00%
Only one valid sigma naught = 570 2.51%
Only two valid sigma naught = 76 0.33%
Three valid sigma naught = 22097 97.16%

On Three valid sigma naught :

Three Beams - ARCING = 0 0.00%
Three Beams - KP = 0 0.00%
Three Beams - LAND = 6212 28.11%
Three Beams - LOW WIND = 2200 9.96%
Three Beams - L0W PRC'9A = 173 0.78%
RANK 1 < 1Onodes = 2 0.01%
Checksum Flag = 0 0.00%
Three Beams - OK = 13510 61.14%

On Three Beam OK:

AMB. REM. auto. mode = 0 0.00%
AMB. REM. meteo after auto. = 10235 75.76%
AMB. REM. meteo only = 1971 14.59%
AMB. REM. compatability = 722 5.34% ( 95.69%)

RANK 1 auto. mode = 0 0.00%
RANK 1 meteo after auto. = 0 0.00%
RANK 1 meteo only = 582 4.31% ( 4.31%)



..
ERS-1 Wind Scatterometer Products (UWI)

First Product: 06-FEB-199418:21:13.774: ORBIT: 13399.4193
Last Product : 06-FEB-1994 19:35:03.954: ORBIT : 13400.1543
Total Products Processed: 63 Day: 37 Page: 6

UWIvs ECMWF: DIRECTIONDEVIATION

~ Allnodes
Mean -6.75
Standard Deviation 38.44

W Ambiguity removed nodes
Mean [-90,+90] -7.57

l St. Dev. [-90,+90] 27.78
300 r--- %of Amb. (-90,+90] 95.82

%Amb. Rem.
% Total [-90,+90]
Number of nodes 13510

-90 0 90 180

UWIvs ECMWF: SPEEDDEVIATION
200

Mean
Standard Deviation

0.54
2.14

150

100

50

-5 10 150 5-10



SCi-I
ERS-1 Wind Scatterometer Products (UWI)

First Product: 06-FEB-199418:21:13.774: ORBIT: 13399.4193
Last Product : 06-FEB-1994 19:35:03.954: ORBIT : 13400.1543
Total Products Processed : 63 Day: 37 Page: 5

On Three valid sigma naught :

Three Beams - ARCING = 0 0.00%
Three Beams - KP = 0 0.00%
Three Beams - LAND = 6212 28.11%
Three Beams - LOWWIND = 2219 10.04%
Three Beams - LOW PROBA = 160 0.72%
RANK 1 < 1O nodes = 1 0.00%
Checksum Flag = 0 0.00%
Three Beams - OK = 13505 61.12%

I
..

' On Three Beam OK:

AMS. REM. auto. mode = 865 6.41%
AMB. REM. meteo after auto. = 11925 88.30%
AMS. REM. meteo only = 130 0.96%
AMS. REM. compatability = 0 0.00% ( 95.67%)

RANK 1 auto. mode = 0 0.00%
RANK 1 meteo after auto. = 583 4.32%
RANK 1 meteo only = 2 0.01% ( 4.33%)

UWI GLOBAL ACQUISITIONS : STATISTICS

Total number of nodes = 22743

On Total of nodes :

No valid sigma naught = 0 0.00%
Only one valid sigma naught = 570 2.51%
Only two valid sigma naught = 76 0.33%
Three valid sigma naught = 22097 97.16%



ERS-1 Wind Scatterometer Products (UWI)
First Product: 06-FEB-199418:21:13.n4: ORBIT: 13399.4193
Last Product : 06-FEB-1994 19:35:03.954: ORBIT : 13400.1543
Total Products Processed : 63 Day : 37 Page: 6

UWIvs ECMWF: DIRECTIONDEVIATION

~ Allnodes
Mean -5.48
StandardDeviation 38.41

~ Ambiguity removednodes
Mean (-90,+90] -6.40
St. Dev. [-90,+90] 27.83

300f- ~ %of Amb. [-90,+90] 95.95
%Amb. Rem. 95.67
%Total [-90,+90] 94.54
Numberof nodes 13505

-180 -90 1800 90

UWI vs ECMWF : SPEED DEVIATION
200

Mean
StandardDeviation

0.63
2.15

150

100

50

QJ • • • •• •• ..J.....Y.,tJ\ae.o .. a.,Jr 1. ( I I •:'!'- I I

-15 -10 -5 5 10 150



Qualification Report
File: uwi_950726ksep1001.e1 Number of Products: 70
First Product: 26-JUL-1995 08:11:39.002 Last Product: 26-JUL-1995 09:33:49.347

File: uwi_950929esep0000.e1 Number of Products: 69
First Product: 26-JUL-1995 08:14:01.943 Last Product: 26-JUL-1995 09:35:00.81O

FOREBEAM SIGMA 0 DIFFERENCE: PRODUCT MEAN

Page:12
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Total processed products= 68
Number of valid products = 68

On valid products:
Mean = -1.8871GE-03(dB)
Min= -1.74350E-01 (dB)
Max= 1.87639E-01 (dB)
Std. Dev = 6.38695E-03 (dB)
% in [-5.0E-05 dB, +5.0E-05 dB] = 38.0
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Qualification Report
File: uwi_950726ksep1001.e1 Number of Products: 70
First Product: 26-JUL-1995 08:11:39.002 Last Product: 26-JUL-1995 09:33:49.347

File: uwi_950929esepOOOO.e1 Number of Products: 69
First Product: 26-JUL-1995 08:14:01.943 Last Product: 26-JUL-1995 09:35:00.81O
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5 FOREBEAM SIGMA NAUGHT DIFFERENCES
10

________Mean

>.oc:
Q)
t::::::io
8

0.0
dB

-0.2 -0.1 0.1 0.2

Total number of nodes= 24548
Number of valid sigma naught differences = 24548
On valid sigma naught differences :

Mean= -1.88716E-03 (dB)
Min= -1.74350E-01 (dB)
Max = 1.87639E-01 (dB)
Std. Dev. = 1.12723E-02 (dB)
% in [-5.0E-05 dB, +5.0E-05 dB] = 39.0
Mode= 1.21458E-03 (dB)
600/oin [ -1.33745E-03 dB, 3.76657E-03 dB]
90% in [ -1.63784E-02 dB, 1.88071E-02 dB]



Qualification Report
File: uwi_950726ksep1001.e1
First Product: 26-JUL-1995 08:11 :39.002

File: uwi_950929esepOOOO.e1
First Product: 26-JUL-1995 08:14:01.943

Number of Products: 70
Last Product: 26-JUL-1995 09:33:49.347

Number of Products: 69
Last Product: 26-JUL-1995 09:35:00.81 O
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FOREBEAM CORRUPTED S.P. DIFFERENCE: PRODUCT MEAN

08:22:54 08:31:46 08:40:38 08:49:30 08:58:22 09:07:14 09:16:05 09:24:57 09:33:49
UTC Time

-1

Total processed products = 68
Number of valid products = 68

On valid products:
Mean = 4.07365E-04
Min = -2.00000E+OO
Max = 1.00000E+OO
Std. Dev= 3.21996E-03
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Number of Products: 70
Last Product: 26-JUL-1995 09:33:49.347

Qualification Report
File: uwi_950726ksep1001.e1
First Product: 26-JUL-1995 08:11:39.002

File: uwi_950929esep0000.e1
First Product: 26-JUL-1995 08:14:01.943

Number of Products: 69
Last Product: 26-JUL-1995 09:35:00.81O
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4
WIND SPEED DIFFERENCE: PRODUCTMEAN

2

r ·1
i i ---,I I
I . I• I
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__ Mean
___ Min

---·- Max
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-4.____ __..__~ _ _,____ __.___ ~....._ __ ___. _.___ ___,.____ _..__ __.
08:14:02 08:22:54 08:31:46 08:40:38 08:49:30 08:58:22 09:07:14 09:16:05 09:24:57 09:33:49

UTC Time

-2

Total processed products= 68
Number of valid products = 54

On valid products:
Mean= 1.74815E-01 (m/s)
Min = -3.00000E+OO(m/s)
Max = 2.00000E+OO(m/s)
Std. Dev = 1.11334E-01 (m/s)
% in [- 1m/s, + 1m/s] =100.0
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Qualification Report
File: uwi_950726ksep1001.e1 Number of Products: 70
First Product: 26-JUL-1995 08:11:39.002 Last Product: 26-JUL-1995 09:33:49.347

File: uwi_950929esepOOOO.e1 Number of Products: 69
First Product: 26-JUL-1995 08:14:01.943 Last Product: 26-JUL-1995 09:35:00.810
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4 WIND SPEED DIFFERENCES
2.0•10

........ Mean

1.5•104

5.0·1 o3

O~----~----~--~-~~-~~~~~-~~~----~
-3.5 -2.5 -1.5 -0.5

(mis)
0.5 1.5

Total number of nodes= 24548
Number of valid wind speed differences = 17360
On valid wind speed differences :

Mean = 5.37790E-02 (m/s)
Min = -3.00000E+OO(m/s)
Max = 2.00000E+OO(m/s)
Std. Dev. = 2.96782E-01 (m/s)
% in [- 1m/s, + 1m/s] = 94.0
Mode = 2.50000E-02 (m/s)
88% in [ -1.10595E-08m/s, 5.00000E-02m/s]
91% in [ -4.00497E-01m/s, 4.50496E-01m/s]

2.5



Qualification Report
File: uwi_950726ksep1001.e1
First Product: 26-JUL-1995 08:11:39.002

File: uwi_950929esep0000.e1
First Product: 26-JUL-1995 08:14:01.943
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Number of Products: 70
Last Product: 26-JUL-1995 09:33:49.347
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Number of Products: 69
Last Product: 26-JUL-1995 09:35:00.810
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WIND DIRECTION DEVIATION: PRODUCT MEAN
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Total processed products= 68
Number of valid products = 54

On valid products:
Mean= 1.76641E+01 (deg)
Min = O.OOOOOE+OO(deg)
Max = 1.80000E+02 (deg)
Std. Dev= 2.90457E+01 (deg)
% in [-10deg, +10deg) = 64.0
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Qualification Report
File: uwi_950726ksep1001.e1 Number of Products: 70
First Product: 26-JUL-1995 08:11:39.002 Last Product: 26-JUL-1995 09:33:49.347

File: uwi_950929esepOOOO.e1 Number of Products: 69
First Product: 26-JUL-1995 08:14:01.943 Last Product: 26-JUL-1995 09:35:00.810
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1.5•104
WIND DIRECTION DEVIATIONS
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5.0•1 o3 -
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-
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0
-180 -90 0 90 180

(deg)
Total number of nodes = 24548
Number of valid wind direction deviations = 17360
On valid wind direction deviations :

Mean= -2.99 (deg)
Min =-180.00 (deg)
Max= 178.00 (deg)
Std. Dev. = 51.49 (deg)
% in [-1Odeg,+1Odeg]= 84.0
Mode= 7.90001E-01 (deg)
80% in [ -3.33990E-02deg, 1.61340E+OOdeg]
90% in [ -8.84229E+01deg, 9.00028E+01deg]
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ESRIN October 26-27, 1995
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usERSERV/CES Ees_a_ __,
esnn

CUS, ISS and BDDN UPGRADES
• Global Requirements:

• support full (planning, acquisition, production and dissemination)
ERS-2exploitation
(for both the on-board instruments, including GOME and ATSR-2,
and the ground segment facilities)

• in parallel with full ERS-1exploitation

• keeping the increase in personnel to a minimum
(=> enhance performance)

• being ready before the ERS-2launch
(in order to handle ERS-2 Commissioning Requests)

us£RSERV1cEs ces.a _ ___,,
esrm

CUS, ISS and BDDN UPGRADES (cont.)
•Achievements:

•.all upgrades successfully completed on schedule
(including links, but excluding those included in the Outsourcing contract,
which were anyway covered by back-ups)

•.operationally used starting from November '94 through January '95

•.with two man/year less
(one in maintenance and one in Help Desk)

• understaffed area identified in Mission I Production Planning
(particularly critical for Tandem)



MAJOR WORK PACKAGES

1993 1994 1995

WP ITEM octNcvOec.Jan FebMarApr•May Jun' Jul ·Aug Sep Oct 'Nov'Dec.Janseb

1305 System Upgrade Study
: (lat,estCFE lnt~m)

1310 CUS Upgrades
(excl .,.,,,., Us• nerf>ee) • . . .

1320 ISS Upgrades
. .

~ncl DLR& F"cino: "":I ~--· ol clun~ ~timl
""""'1330 BDDN Upgrades r'°'1;n::1en:nenn;:1m n1•R·~;io1:11}.b~'j''4'e"ATn

(excluding tut.oun:ing}

1340 Telecomm. Links Upgrade r••ttnn:m1nntn1mnm...- •.....•,
1350 User Tools Dev./Upgrades ct=Ett''n''''''''tt'ff:'"""''ffi'!''='''mt:tua.~

1360 CUS/DMOP Conversion ~=!!!!!!''"'~""®
~changesSIspet.1)

usERSERVICES Ge s_a_ ____,
esnn

SYSTEM UPGRADE STUDY RESULTS

..CUS: - keep current HW/SW (baseline configuration)
- prepare in parallel an Alpha platform
- separate maintenance environment

.. 1ss: - do not migrate to Alpha
(telecomm. packages not yet reliable)

- enhance HW (double traffic)
- separate operational from user traffic
- separate maintenance environment

•.BDDN-NSC: - keep current HW/SW

usERs ERVICES Ge s_a_ _____,
, esnn



CURRENT SYSTEM CONFIGURATION

1

I
1

1

(BOON I NSC not shown) ~ esa____,
'----- usERSERVICEs '1;: eS ri n

1

J

usERSERVICEs ces.a _ ____J
esrm

1

1

I

CUS ALPHA PLATFORM

.. Configuration:
- client/server architecture based on OpenVMS 6.1 & ORACLE 7.0.16
- interchangeable DEC 2100 model 500 AXP servers
- shared RAID-5 disk subsystem
- duplicate fast back-up system
- internal user access via Alpha work-stations and X terminals
- looser link with ISS (no more clustered and not sharing disks with CUS)

.. Key Features:
- high performance
- high availability
- up to date technology (open to enhancements, lower maintenance cost, etc.)
-faster VAX computers released for ISS use



CUS UPGRADES

•.Multi-satellite Support:
- User Request Handling
- Mission Planning
-Ground Station Schedule Generation (incl. station availability per satellite)
- Catalogue Access I Query (across satellites)
- Production Planning
- PAF Interface

•.NewDMOPConversion Software
•.Support for GOMEand ATSR2
•.NewCFEIntegration
•.Global Products Catalogue Integration

usER$ERVICES ~es.a _ __,
~esnn

ISS UPGRADES

•.Multi-satellite Support:
- Handle different files and different interfaces for ERS-1 and ERS-2

•.Multi-machine Support:
- Split the load per mission or file groups on different machines
- Run a test/commissioning environment in parallel to the operational one

•.Separate interactive access:
- Improve security of operational traffic against external user access

•.Databasere-organisation:
- ISS ORACLE Packages to be moved to CUS

•.External PackagesIntegration:
- MMAN (ESOC), FAD-2 (MDA), BUFR (UK Met. Office)

usER$ERVtCES ~es.a _ __,~esnn



BDDN UPGRADES

•..Transmit Station upgrades:
- Multi-mission: SAR FD interface with CMSIDPMC
- Integration with re-hosted LRDPF
- OMA switch for Kiruna

•..NSC Upgrades:
- Multi-mission: file interface and dissemination scheduling
- Default dissemination scheduling using distribution list
(GOME and Microwave Sounder)

- Multiwindow dissemination scheduling versus product and mission
- BOON TS disk cleaning algorithm Upgrade

•..BDDN Receiving Station installation in DLR

~--usERSERVICEs------------------

LINKS' UPGRADES

usERSERVICES Ges_a _ __;
" esnn

- Telecomm. links were upgraded outside or within the Outsourcing contract

LINK from to Upgrade Outsourcing
(Kbps) migration/upgrade

-ITAV 2.4 9.6 Dec. 21, '94 Aug. 8, '95
-BRACKNELL 9.6 9.6 NIA July 26, '95
- MASPALOMAS 9.6 64 Mar. 13, '95 NIA
-D-PAF 9.6 19.2 NIA May 22, '95
-F-PAF 19.2 48 NIA May 22, '95
-UK-PAF 9.6 19.2 NIA July 13, '95

- Upgrade of Maspalomas' link was required to improve overall reliability
(not directly related to ERS-2)



COMMISSIONING PHASE SUPPORT
•.ERS-2SAR production for CALNAL, Interferometry, PR
•.Set-up and maintenance of an on-line server for GOMEdata
•.Creation and maintenance of on-line information and documentation:

- general information and descriptions
- commissioning activities (plans, manoeuvres, etc.)
- sensor status and results (in particular for GOME and interferometry)
- SAR images (first and PR ones, one per member state, etc.)

•.Various support activities:
- preparation of articles
- manning stands at public events (e.g. LeBourget and IGARSS '95)
- preparation of special leaflets and CD-ROMs

•.Extension of DESCW(multi-mission DESCversion for Windows) for
ERS-2

usERSERVICES Ges_a_ ___J

, esnn

HW I SW PROBLEMS
•.ESTECprovided CFI:

- still one unresolved problem (some times, at high latitudes, error -105 received)
- no adequate maintenance service provided by ESTEC

•.EECF- MMCCInterface:
- ERS-2 Restituted DMOP not received with regular delay (often > 3 days)
-A few details to be adjusted in PEP I DMOP, require now manual intervention
(ERS-1 and ERS-2 Wind and Wave sensing to be merged in a new mode - TBC;
rejected sensing segments are accepted when resubmitted;
DMOP contains some zero duration link activities)

•.Outsourcing Contract:
-Two full blackouts of the BT network for a total of 42 hours in August (no major
operational impact thanks to back-ups)

- D-PAF link still with low reliability (ESANET used again since October 13)

usER$ERVICES ~es.a _ ___,/
~esnn



FUTURE ACTIONS
•GOME:

- system still to be transferred to operations
- preliminary info provided to Help Desk by project
- commissioning activities fully supported through online information
-to be prepared a document (based on the PB one) on:
products levels 1 and 2
media controlled on-line access and CD-ROM
costs on-line access free-of-charge; off-line distribution via yearly

subscription with 100% overhead plus shipment
order procedure via ESRIN and/or Eurimage

- to be prepared and distributed a user note

• ASTR-1/2:
- set-up catalogue and ordering procedure
- set-up production

.esa___.,~--usERS ERvtcEs----------------- .esrm







ESA Ground Stations
ERS-2 Commissioning Review

ESRIN - 26/27 October 1995

Gian Maria Pinna - DEX/EF

ERS 2 Stations Upgrade
Stations were upgraded following the guidelines
from the Project MlRD and the relative ESRIN MlP
• New Control & Monitoring System (CMS6)
• New Low Rate Data Processing Facility (LRDPF2)
• Enhanced SAR Fast Delivery Processor (SAR FOP)

• CMS6 : Fuc I Mas I Gat
• SAR FOP : Fuc I Mas I Gat (Wave)

• LRDPF2 : Fuc I Mas I Gat
• Upgraded CMS2 : Pal



ESRIN FDPC Stations

• CMS6 operated during Commissioning
Phase only at Fucino

• SGl-LRDPF not operated during
Commissioning Phase

• Needed LRDPF pre-operational phase at
Maspalomas and Gatineau (two weeks)

Commissioning Phase

• Fucino
+ ERS-1 Nominal Operations (new chain)
• ERS-2 Operations (new chain)
+ . ERS-2 URA Re-processing on ND-LRDPF

• Maspalomas/Gatineau
• ERS-1 Nominal Operations (old chain)
• ERS-2 Acquisition (manual)

• Prince Albert
• ERS-1 Nominal Operations (new chain)
• ERS-2 Acquisition (new chain)



Stations Upgrade

EflRINl'OPC·iii..,.,.;.pt.p.;iiii<..
ERS.1J:Oc1nosa.ii-~-
C~&fA~l@F',,_bl>O<l
CMOlGOS.O.l~_,t<l

lflWFcperac...n •.•"11
Bis.10.C-l!bllooiP'Nf--n

-'""''~"'"?Li'DPFOSAT1sm-1111;1...,,an:1r.~
lrt'J~~®.'f~

~=.,;r:•U""1

~~Wit:::-'"~J=Tl--'U:
CMS!ee>oe<a><>'•!ran..,

EAS.1~-­
CMS:!Upq<~!l!r-.OI""""'
,i,lS2'--"';1,-f..,,

Commissioning Phase

Planned Transmitted Acquired Processed

Fucino ERS-1 490 478 473 473

ERS-2 453 407 400 400

Maspalomas ERS-1 394 (HR&LR) 384 (HR&LR) 379 (HR&LR) 375 (HR&LR)

ERS-2 369 (HR&LR) 346 (HR&LR) 343 (HR&LR) 155 (HR)

Gatineau ERS-1 331 315 312 302

ERS-2 334 312 309 -
Prince Albert ERS-1 139 126 125 125

ERS-2 139 129 128 -

2-May / 3-0ct 1995



Stations Configuration
FUCINO

,---------------------,
I rtRI :

toCMS2

' .----------------------

Stations Configuration

· 1·••."·..··.IBACKLOG ·-
CMS6

CMS2

!----------------------------------------'

FUCINO (Scatt qualification)

Parallel: ingestion on SGl and
ND LRDPF in oreer to qualify
Wind Scatt algorithm.
LRDPF router ensures that
same products generation
commands are sent to both
processors

toEECF

toCMS6

CMS6

X25

LRDPF
ROUTER.

FTI'o
't

to EECF

~ ----. to EECF



Stations Configuration
MASPALOMAS

CMS6

I
I
I
I

I

Stations Configuration
GATINEAU

DPS 1-..----..10CMS6
EAS-112
OPEflATlONAL

""""



• Redundant LR and HR HDDR
• Spare Data Path Switcher
• Spare HR and LR FS
• LRDTF Spacetec LR FS upgraded to Laben
• Spare LRFSI
• Spare LRDPF OMA boards
• Spare Exabyte drives

• FUCINO
+ ERS-1/2 HR Acquisition
+ ERS-1/2 SAR Processing
+ ERS-1/2 Re-processing or Re-transcription
+ ERS-1 LR Raw Data Transcription (Kiruna passes)

• MASPALOMAS
+ ERS-1/2 HR and LR Acquisition
+ ERS-1/2 SAR and LR Processing
+ ERS-1/2 LR Raw Data Transcription



• GATINEAU
• ERS-1/2 LR Acquisition
• ERS-1/2 LR Processing
• ERS-1/2 LR Raw Data Transcription
• ERS-1/2 LR Backlog Processing (Prince Albert)
• ERS-1/2 LR Raw Data Backlog Transcription (Prince

Albert)

• PRINCE ALBERT
• ERS-1/2 LR Acquisition

LR Raw Data Archives

• More than 20000 ERS-1/2 LR HDDTs are
archived at Fucino station (5000 at 1-PAF)

• About 30 HDDTs I day increment
• Available space for no more than 3 months
• HDDTs to be recycled (?)

(_. Solution must be found quickly



LR Raw Data Archives
------~---

• LR Raw Data Transcription on DLT of ERS-1
historical archive - one day, all instruments per
cassette (20 GB)

• Merging of ERS-1 and ERS-2 transcription
exabytes on DLT

• Transfer and storage of HDDTs

• Re-processing from DLT

LR Raw Data Archives
n..•~•.-..•;...--.---

9/10 ortJits/exbKiruna

112orbrts/exb

Maspalomas I ~~I .I Raw C?ata L________._ IDLTl
Merging ~~
System

14 orbits
all instruments

Gatineau
213orbrts/exb

~ ERACEMWC(+EGOCEATC2)..,, (+RATSR)..a,

~ EWICEWAC

Prince Albert I ~ ~
1 orbrts/exb



LR Raw Data Archives
,.. __ .a,_

• Workstation + DLT Drives + Exabyte Drives

• Development of Data Merging System

• Media Costs (DLT)

• Operations Costs (1h I HDDT)

• Planned Workload: -3 years

v Stations preparation and upgrade
completed

v ERS-2 Commissioning activities
impact on ERS-1 operations minimal

~Only concern is archives status and
transcription activities
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ULTRA STABLE OSCILLATOR
(prepared by C. LOIAL DEX/EM ESRIN)

(reviewed by J. BENVENISTE, OPE/OM ESRIN)

USO DEFINITION

One of the critical elements of the Radar Altimeter system is the Ultra Stable Oscillator (USO) as it
clocks the range measurement.

The USO frequency is measured on ground during the passes over the Kiruna station and it is used at
15 Mhz to drive the bit clock during the replay of the tape recorder.

The frequency is thus directly recoverable on-ground from the real-time bit-synchroniser on the
ground station and comparing it with an atomic frequency standard.

9 to 10 files a day are sent to ISS at ESRIN from the Kiruna station via the MMCC (Mission Manag­
ment and Control Center) for both satellites.

The USO value (in figure 1) is received in ESRIN PCS :

- on a weekly basis on tuesdays for ERS-1 (on a daily basis after an RA event)
- on a daily basis for ERS-2 during the beginning of the mission

ERS-2 RA and MWR-2 Commissionning Working Group Meeting (#8), ESRIN,26-27 October 1995 /USO



2

USO DATABASE

A USO database since both satellite launches is updated every day and a user file generated from this
database is available at ESRIN.

Filenaming convention :

USO_ERS_YYMMDD_CCCC.TXT
with:

yy :YEAR
MM :MONTH [1,12]
DD : DAY [1,31]
CCCC : CYCLIC COUNTER [1,9999]

The file contains :

- 'HEADER FILE' : 100 lines FIXED PORTION
(USO definition and format description)

- ERS-1 USO DATARECORD: VARIABLEPORTION
- ERS-2 USO DATARECORD : VARIABLEPORTION

Format description :

Headers and data records are separated by a "@@@@@@@@@@@" line.

*Header starts with"@@@@@@@@@@@", contains 100 lines inclusive. The next
block starts"@@@@@@@@@@@" characters.

* ERS-1/2 USO data records are separated by a"@@@@@@@@@@@" line. The different
fields od the ERS-1/2 data record are :

Date
Day
USO (Hz)
DeltUSO (Hz)
Time

: date of the USO measurement
: days number from the satellite launch.
: USO measured value (Hz)
: USO (Hz) - 15000000Hz
: time of the USO measurement (HH:MM:SS.SSS)
(the default value is 99:99:99.999)

Please note that there is no quality flag and that some USO frequency values are clearly out­
liers.

ERS-2 RA and MWR-2 Commissionning Working Group Meeting (#8). ESRIN,26-27 October 1995 /USO



UTC/SBT Time Correlation Monitoring

PATN DISCONTINUITIES (ERS-2 data)
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UTC/SBT Time Correlation Monitoring
(cnt'd)

1.0
HISTOGRAMOF THE PATN DISCONTINUITIES (ERS-2 data)

0.8

0.6

0.4

-1.0 -0.5 0.0
Discontinuities (msec)

DATERUN:10/17/95 TIME:19:39:19

0.5 (spec) 1.0
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RA Acguisition/Processini: stratei:y:

KIRUNA station covera1:e:

Non-Kiruna ERS-2 Fast Delivery Products (URA) processed in backloi::

Orbits per station

• Maspalomas

• K.iruna

D Gatinean

• Prince Albert

ERS-2 Commissioning Phase Review, ESRIN, 26-2711011995
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ERS-2 Commissionin2 Phase Data
Requirements Status:

Data Availability:

All Data required for the ERS-2 RA and MWR Commissioning phase were
available on ESRIN and D-PAF FTP Servers.

Dissemination Efficiency:

All institutes were provided with their requested data.
No complaints received.

Service Reliability:

Access to the ESRIN ftp server from May to August 96 (4 months):

FTP Server access:

ERS-2 Commissioning Phase Review, ESRIN, 26-2711011995

•e2com

•ftp anonymous

other (providers, l
other services ...)
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IFREl\IER COl\TRIBCTIOl\ TO THE
ERS-2 RADAR ALTil\IETER COl\HvIISSIOKII\G PHASE

SIG:'.\IFICA.l\T \VA.YE HEIGHT AI\D BACESCATTER COEFFICIE:'.\T
AT ERS-1 / 2 and TOPEX-POSEIDOK
GROCKDTRACI\: CROSSING POIKTS

Preliminary results

Pierre Queffeulou
Depart cruent d 'Oceanographic Spatiale

IFREl\IER, BP 70, 29280 Plouzane. France
Tel (33) 98 22 ~2 9~ Fax (:3:3) 98 22 ~3 3:3

e-mail pierre.queffeulou <!ifremer.fr

• individual 1 second ER S and TOP EX POSEIDO:'.\ altimeter cells

• closest approach

- less than 10 km
- less than 1 hour

• first results for the following time periods:

TP CYCLE T/P TL\IE ERS-1 ERS-2
()7 POSEIDO\ o:~.(Vi.9."i- t2.00.%
9,,; TOP EX 12.0.'1.9.')- 22.0.).9:) x x
99 TOPE\ 22.0.).9.) - ()l.06.9;) x x
l ()() TOP EX 0 l.06.<J.)- l l.06.9:5 x x
l ()l TOP EX l l .Ofi.9;) - 21.06.9.) x
l02 TOP EX 2 l.06.<);'5- ()l.07.9;) x

POSEIDO\ ()1.07.% - ()l.07 .9.)
10:3 POSEIDO\ ()1.07.9.) - l l.07 .9:)

10-l TOP EX l l.07.9.) - 21.07.9.') x x

• to be completed

- with TOPEX and POSEIDOl\ data
- till the encl of ERS-2 cycle number 4 (17 August) corresponding to TP

cycle number 107
- analysis of result accuracy clue to time and space variability

1



SIGNIFICANT WAVE HEIGHT

ERS-1 TOPEX
n = 520

mean 3.03 m 3.47 m
std 1.49 m 1.72 m

E' 10-
Is
Cf)

I •><w 5o,
0
I-
(/)
T"""

0
0

SWH_T = A*SWH_ERS 1+ B
A=l.10 8=0.14

ERS-1 minus TOPEX

mean -0.45 m; std 0.53 m
5 10

1s ERS-1 SWH (m)

ERS-2 TOPEX
n = 854

E' 10-
Is
Cf)

><w 5o,
0
I-
(/)
T"""

0
0

mean 2.73 m 2.86 m
std 1.36 m 1.51 m

SWH_T = A*SWH_ERS2 + 8

A= 1.08 8 = -0.10

ERS-2 minus TOPEX

mean -0.13 m; std 0.38 m
5 10

1s ERS-2 SWH (m)



.JIJ-iiENIER

ERS-1 TOPEX
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5 _,._,_...,.....,.~~~~~--.-,-.,-~~~-.--1--

5

n = 521
mean 10.69 dB 11.08 dB

2.49 dB 2.56 dB

10 15 20 25
1s ERS-1 SIGMAO (dB)

en 25
-0.__..
0
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~ 20
CJ
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I-
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•

5_,._,_-.-..-.-,-.,-~~~-.-.-.-,-.,-~~~-.--1--
5 10 15 20 25

1s ERS-2 SIGMAO (dB)

std

SigmaO_T =A *SigmaO_ERS 1+ B
A = 1.02 B = 0.22

ERS-1 minus TOPEX

mean -0.39 dB; std 0.36 dB

30

ERS-2 TOPEX
n = 858

mean 11.23 dB 11.47 dB

std 2.20 dB 2.21 dB

SigmaO_T = A*SigmaO_ERS2 + 8
A= 0.98 B = 0.49

ERS-2 minus TOPEX

mean -0.25 dB; std 0.48 dB

30
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Altimeter /Buoy Overflight - Wove Height

May-Sept 1995 ERS-1
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10

8

2

grad = 0.83
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Altimeter/Buoy Overflight - WindSpeed

Moy - Sept 1995 ERS-1
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Buoy WindSpeed(m/s)

Altimeter /Buoy Overflight - Wind Speed

July-Sept 1995 ERS-2
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September SigmoO
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Altimeter Calibration at ESOC

A esa ' - --cl•9 :u ::+:-n•1.111-•- -

Conclusions

• Four different methods have been used at ESOC for the relative ERS-2 altime­
ter calibration:

Method
Relative Sigma
bias (cm) (cm)

Global solution 1.20 ±1.90

Mediterranean solution 0.30 ±3.30

Orbit solution 1.10 ±1.90

Sea Surfaces differences 1.10 ±1.10

• A weighted fit between all the methods considered will determine the final
value of the bias:

Relative altimeter bias = 1.02 ±0.17 cm

• To evaluate the systematic part of the error introduced in the estimation a set of
local calibrations have been performed.

ERS-2 - ERS-1 Relative Altimeter Blas

8cm-
• The combination of the non-systematic and systematic errors will provide the

final uncertainty:

Relative altimeter bias = 1.02 ±2.18 cm





Crossover
time lag

no threshold

< 1Odays

< 5 days

< 1 day

Table 5

Cycle
t'-b

2

3

4

All

Table 6

COLLECTE LOCAL/SATION SATELL/TES

Number of
points

Mean/Standard deviation of
(ERS2-ERS1) SSH difference.

39393 -1.7/16.2

19254 -1.8/15.7

10737 -1.8/14.5

2436 -2.4/13.8

Results from ERS-1/E.RS-2 crossover analysis for cycle 3, as
function of crossover time lag. Units are cm.

Number of
points

Mean/Standard deviation of
(ERS2-ERS1) SSH difference.

352678 -2.3/9.7

780432 -2.2/8.7

702348 -1.9/8.6

796223 -5.1/10.3

2631681 -3.1/9.4

Results from ERS-1/ERS-2 repeat-track analysis. Units are cm.



COLLECTE LOCALISATION SATELLITES

ERS-1 ERS-2

Cycle Number of mean of SSH Standard
No crossovers difference deviation

(cm) (cm)

Number of Mean of SSH Standard
crossovers difference deviation

(cm) (cm)

1 4172 -0. 6 2 16 .84 3241 -1 . 5 7 15.20

2 25643 -0. 6 9 1 5 .89 15854 -1. 9 8 1 5 .12

3 24405 -0. 5 8 1 5 .26 14224 -0.74 14. 11

4 31279 - 0. 1 0 15 .41 16134 -1 . 0 0 14.55

All 85499 -0 .44 15 .59 49453 -1 . 0 8 14.66

Table 2 - Results from ERS-1/ERS-1 and ERS-2/ERS-2 crossover statistics

Mean/Standard deviation of
(ERS2-ERS1) SSH difference

Cycle Number of fully corrected. without inverse without added
No crossovers barometer sea-state bias

1 7331 -1.9/17.1 -2.2/18.8 -1.0/17.1

2 42557 -1.6/19.6 -1.6/22.3 -0.7/19.7

2 39393 -1.7/16.2 -1.6/19.4 -0.9/16.2

4 47322 -4.7/20.1 -4.8/22.1 -3.9/20.1

All 136603 -2.7/18.7 -2.8/21.3 -1.9/18.7

Table 4 Results from ERS-1/ERS-2 crossover analysis. Units are cm.
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Groundtracks over The Channel

~
~
GeodesyGroup

This is the calibration site for the short-arc in situ calibration
campaign. It shows the tide gauge (Newhaven) used for sea-surface
elevation measurements and the laser ranger of the the Royal
Greenwich Observatory (RGO) used for short-arc radial orbit
correction. The eight passes considered are shown on the map. Each
was assigned an identifier according to whether it was east or west of
the gauge, was ascending or descending and whether it was amongst the
closest four to the gauge or the farthest four. Thus pass 'EAl' is
east of the tide gauge, an ascending pass and amongst the four closest
passes to the gauge.



ERS-2 calibration point distribution
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This shows the distribution of calibration points for ERS-2 only.
Below the geographical distribution is the distribution by weight.
Weight is inversely proportional to distance so the closest ones have
largest weight and a smaller spread. Note that spurious calibration
points corrupted by proximity to land are reJected and not shown here.



ERS-2 biases (near passes)
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The mean bias is -39.0 cm for the nearest passes and -39.6 cm for the
furthest passes. -



ERS-1 biases (near passes)
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The mean bias is -42.6 cm for the nearest passes and -39.4 cm for the
::urthestpasses.
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STATUS OF THE MICROWAVE RADIOMETER
AND THE VALIDATION OF ITS RESULTS
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Survey of the MWR-2 gains (channel A &B)
from launch to October 18th 199 S
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The gains have been stabilised since the 50th day.
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Survey of the MWR-2 residual temperatures (channel A &B)

from launch to October 18th 1995
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Survey of the MWR-2cold counts (channel A &B)

necessaryfor the calibration -frorn launchto October 18th 1995-
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The cold counts are in their normal range, the half annual cycle has
been done.
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Survey of the MWR-2sky horn temperature (channel A &B)
necessary for the calibration -from launch to October 18th 1995-

N
I~

~
~ 290
Cl)
..c
+-'
>-- 289
...0
-0
Cl)
'-::l
~ 288
Cl)
E
Cl):s 2 8 7
+-'(ti
'­Cl)o,
E 286
Cl)

c'-0
..c

>-­.s:
Vl

285

+

200

The variation of the sky horn temperature is in its normal range, the
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Survey of the MWR-2 internal temperatures
necessary for the calibration -from launch to October 18th 1995-
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Survey of the MWR-2 calibration temperatures
(from launch to October 18th 1995)
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These temperatures serve to do the conversion between the values of
the resistances measured and the temperatures (in K).
They are perfectly constant.
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Comparison of performances

ERS-1/ERS-2

- ""'

Time necessary for - Around one week after the - Around three days after
warming up switch on switch on

*warnmg

- In a solar cycle: between
305 and 308 (chanel A)

Time of all parameters
stabilization

- One month - 50 days

Discard between ' - = 0·2
stabilized measured gain
and ground estimated
one, chanel A

- = 0.4

*warning - = 0.1 (after cali bra tion
correction)

- = 0.2

- Chanel A: = 0.1

- Chanel B: = - 0.25

Discard between
stabilized measured gain
and ground estimated
one, chanel B

Residual temperatures
(terms of bias)

- Chanel A: = - 0.2

- Chanel B: = - 0.5

- Until now, stabilized on
116

Hot load chanel A - In a solar cycle: between
117 and 120

- In a solar cycle: between
::noo and 3200Cold load on chanel B - In a solar cycle: between

2800 and 3000

- Until now, stabilized on
0.48Radiometric resolution - In a solar cycle: between

0.4 and 0.5

- Around 290Sky horn temperature - In a solar cycle: between
290 and 295

Electronic temperature - Around 306.5



Comparison with radiosounding measurements

Comparison between ERS-2 retrieved tropospheric corrections
and radicsounding ones (time coverage: from June 1st to October 15th 1995)

2 5
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Bias=-0. 5 cm
RMS error=2.06

······Std deviation=2.03 cm
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0 5 1 0 1 5 2 0 2 5 30

Radiosouuding tropospher ic corrections (cru)

The coincidents radiosoundings are not so much but show perfectly
that the results of the MWR-2 are quite good (retrievals of the
geophysical parameters using the brightness temperatures).
The same result has been obtained with ATSR/M but three years
after .
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Comparison with radiosounding measurements

----•-- w_mn

Comparison between ERS·2 retrieved wv and radiosoundings ones
(time coverage: from June l st to October 15th 1995)
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The same result is obtained with the water vapors.
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PRODUCT ID : 2013003 (class 2006) VI

ACQUISITION : 4-AUG-1995 10:35: 1.414

GENERATION : 9-AUG-1995 17:07:16.350

(51.92 ' 6.07) (52.11 ' 4.70) NORTH VECTC

: corners

(52.81 '6.43) (53.01 '5.03)

ERS2 PAI REFERENCE IMAGE. FLEVOLAND. 4-AUG-1995. ALL CORRECTIONS APPLIED.

ESA/ESRIN 17-0CT-1995 09:08:'
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PRODUCT ID : 2024903 (class 2006) VI (-5.40, 292.74) (-5.20, 291.89)

ACQUISITION : 18-JUL-1995 14:46:52.004 : corners

GENERATION : 14-SEP-1995 08:34:50.280 (-4.49, 292.94) (-4.29, 292.09)

ERS-2 PRI image acquired over the Amazonian rainforest

NORTH VECTC

ESA/ESRIN 18-0CT-1995 12:54:·
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GOME Data Processor

Overall System (Functional Model)

Level_O_Tape

Level_ 1_Product

Extracted_ Data

Slngle_Level_2_ Value

Level_2_Product ••4111111•~
1

Hlgh_Level_Product
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GOME Data Processor

Level 0 to 1 Processing (Functional Model)

Scanning

Cal_DB

Sp.ctral Find
/nt.nsity

Sp.ctral

Channel Data

__l_
Polarization

~;;~
- -------- -~+-~~- ....._,_•....~• """-'-""-"'"'

Extrected_Data

Dark Moon Other

Callbr811on_Polnter
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GOME Data Processor

Level 1 to 2 Processing (Functional Model)

----&t~-~~L;;;i=2~~-;--

Common_Block_ArM

Cllmetologlcal_Data_B••••

CT-!~~~
.....---' ._I --...,-- -t___ ___ +"-._ _

Ellectlve_Slent_Columna

AMF_[)ggno•Uc• Alr_Ma•• _Factore

Combined_Dlagno•Uc• Vertical_Column•

Quellty_Value

S1ng1e_i..ve1_2_va1ue
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GOME Data Processor

GDP Interfaces

• .., Pre-Flight Calibration Data Static Parameter L1-2

Static DataBaseInfo +--------i r--- LevelO Tapes ,. •

_ I i _ ::::;~1m:,
JMS llterff e Files ~-- Levelo Files BOON ,. T

I 1

::,:::.::m:i&~nn£1trxri1rnrn1mrn:::::1ii!i!i!i]j!i\:tt1rirrtrtt*rrnwtrmr:mnr;1:1:::iii
?': Level 1 Data Product :ttft Level 2 Data Product Ht-~..-.<-------------

Extracted Level 1 Data ~

Error Log Flies

Moon/Other Data Packets
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GOME Data Processor

OMS Interface
GDP Interface OMSArchive

EXA

EXA RegletNllon GOME

GOME Level 0
Off-Line Archive

Sc....,,lngOrder

Predicted Orbit

Level 0

R•• lltuedOrbR

On-line
Mass

Storage
System

Level 1 Proc•••• ng Order
LVL10Rems

LVL20

Proceulng Order
LVL10 Items

LVL13

Level 1 & Level 2

Proc...ing Order Globel Product Order

FTP-Server Product Generation 1 - ..r- ...·.._ ~•

& Distribution

EECF
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Deutsche Forschungsanstalt fur Luft- und Raumfahrt e.V.

GOME Data Processor - Level Oto 1 Processing

Status

• Processor is operational; only minor updates and are fixes re­
quired (see below)

Open Issues

• Geolocation to be validated with ESA orbit propagator
• Polarisation correction also for channel IA
• Implementation of module Quality Flagging (Hot Pixel Assess­

ment and Wavelength Check)
• Change of Level 1 data product format concerning Sun and Moon

measurements
• Extraction of calibration data from the Level 1 data product
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GOME Data Processor

RGB Composite of the PMD data

••
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GOME Data Processor

Condensed Comments & results reported to DFD

• ri observed in radiance/irradiance
• Total column of ozone from TOMS and GOME "is about the

same" with multiple scattering correction applied
• GOME shows only 92°/o of the SSBUV solar irradiance
• there is a difference between the end of channel 1A and the be­

ginning of an averaged channel 1B
• request for PMD solar irradiance and more detailed sun measure­

ment results
• PMD earth-shine radiance: New algorithmic approach proposed

by John
• lunar data request
• fitting window moving for DOAS algorithm in the visible and win­

dows with gaps are required
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GOME Data Processor

Future Activities

• Update of the processors; see later
• Regular distribution of GOME data products
• Assistance for the validation Pis still on-going

• Update of AD and SVVP documentation data packages
• Preparation of software user manuals
• Preparation of Acceptance Test Review Data Package (ATR/DP)
• Organisation of the Acceptance Test Review
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Total Products Processed : 35354 Day: 286 Page : 9

ERS-2 Global Ozone Monitoring Experiment Data
First Product: 13-0CT-1995 05:19:24.767: ORBIT: 2507.2177
Last Product: 13-0CT-1995 22:08:44.756: ORBIT: 2517.2510

GOME GLOBAL ACQUISITIONS: SELECTED TEMPERATURES A

~;:::~~· ::.=:: -- l
z~e~·~·~~~~~~~~~~~~----'-~~~~~--'---~~~~---'~~~---'----J

272324·· WV\/\~ '.I' ' ' • . '

Charge Amp 271021~ : : : '. •. •.
Channel 2 i ; : ; : : . .

i: : : : : : :
269.718 . . . .

281.837 · . . I . . . . .. . . .J
. -~~-~ ..•.~~·~""-.2007930 i ,tw~-v~;, •. ,q1W14*4~PA . I

279749 I : : : : . I.

zzsozs ~ N"tM. I
OtherTemps 278.147L ~. ·. ·.. ~ j
Scan Motor I . . ~..· . . .._ , : : .' : :.

277 268' ' ~- . :··. . : ' ' - : ·- : ' : ' : .,.

22:00:00 00:00:00 02:00:00 04:00:00 06:00:00 08:00:00 10:00:00 12:00:00 14:00:00 16:00:00 18:00:00 20:00:00 22:00:00 24:00:00

Other Temps
Scan Mirror

Other Temps
Scan Unit
Electronics

DDHU Temps
Analog Chain
Channel 3

Opt Bench
Temps Centre

GOME GLOBAL ACQUISITIONS: SELECTED TEMPERATURES B

24:00:00

Other Temps
Calib Unit
Lamp

Other Temps
Cahb Unit
DCiOC

Other Temps
Sun Diffuser

Other Temps
Pra-DrspPnsm

00:00:00 02:00:00 04:00:00 06:00:00 08:00:00 10:00:00 12 00:00 14:00:00 16 00:00 18:00:00 20:00:00 22:00:00 24:00:00



ERS-2 PRODUCT REPORTS (EGOC) : ANOMALY LOG
First Product: 13-0CT-1995 05:19:24.767: ORBIT: 2507.2177
Last Product: 13-0CT-1995 22:08:44.756: ORBIT: 2517.2510
Total Products Processed : 35354 Day : 286 Page: 11

Software Version Number is: 6 3 0 0
All software versions are the same.
Threshold Table Number is: 11000
All threshold table versions are the same.
First Virtual Separation of Channel 1 is: 880
Crossover pixel for Channel 1 remained constant.
First Virtual Separation of Channel 2 is: 191
Crossover pixel for Channel 2 remained constant.
Source Packet Counter is:

Non-contiguous at: 13-0CT-1995 05:51:54.982
The total number of occurrences of the above error was: 5
Null products received: 91
EGOC_951013075237.E2;1 : CORRECTLY READ
EGOC_951013094250.E2;1 CORRECTLY READ
EGOC_951013112329.E2;1 CORRECTLY READ
EGOC_951013130054.E2;1 : CORRECTLY READ
EGOC_951013143924.E2;1 : CORRECTLY READ
EGOC_951013175702.E2;1 CORRECTLY READ
EGOC_951013211419.E2;1 : CORRECTLY READ
EGOC_951013225207.E2;1 CORRECTLY READ
GAP 05:26:53.314 - 05:51:54.982 : 1000 source packets missing AT KIRUNA
GAP 05:54:11.493 - 05:54:14.493 : 1 source packet missing AT KIRUNA
GAP 06:56:10.396 - 06:58:07.407 : 77 source packets missing AT KIRUNA
GAP : 07:14:00.005 - 07:14:39.009 : 25 source packets missing AT KIRUNA
GAP 13:53:59.580 - 15:31:51.205 : 3913 source packets missing AT KIRUNA
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ERS-2 Global Ozone Monitoring Experiment Data
First Product: 21-JUL-1995 00:47:35.742: ORBIT: 1302.1157
Last Product: 21-JUL-1995 22:48:29.206: ORBIT: 1315.2460

Day: 202 Page: 13Total Products Processed: 52507

331/318 nm Uncalibrated Line Ratio, SZA Dependence Removed

0.00 0.140.02 0.04 0.06 0.08 0.10 0.12

780/665 nm Uncalibrated Line Ratio Log 1O

0.6 0.8 1.0 1.41.2 1.6 1.8 2.0

780 nm Uncalibrated Intensity (Binary Units)
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ATSR-1 Test image

240.0 251.7 263.3 275.0 286.7 298.3 310.0

The product file is RALLRDTF$508190635_18500_5 l 003_A600 .BT
The colour table is MONO.RGB
COPYRIGHTESA/EPSRC/RAL 1994

ATSRnadir view 11.0µm brightness temperature
Histogram equalised between 240 and 310 degrees Kelvin



ATSR-2 Test Image

Collected 20/08/95

Histogram Equalised between 240 and 310 degrees Kelvin

©ESA/RAL/NERC
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ATLAS Buoy at ON 110W with ATSR dual-view SST (day in blue) and (night in green)
304..--~....-~-,-~--,r--~..,-~-.~'--r~~..--~-.-~---..~~.-~....-~-,-~---,r--~-.-"--,"---r~~..--~-.-~---..~--,

*
+

0j c i "

\) •o •: ~l
.•.•. + ~
Iii +

~ ~
J
i
J

300

c:
·:;a;
l!".,
.§ 298.•
'"c,E.,
>-

296

t
l292

0

4

c-,
0

"C!l
0

II
<f)
>-<

500 1000
Days since start of 1991

1500 2000

ATLAS Buoy at ON 110W with night-time ATSR dual-view SST

-4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
0 500 1000

Dayssincestartof1991
1500 2000

ATL.AS Buoy at ON 11OWwith day-time ATSR dual-view SST
4,-----,-,.----,-,.---,---,..,----,-,----,---,,----,-,----,--,--'----,-,.----,-,.---,---,.,.---'--,----,---,,-----,-,-----,--,---,---,....----,-,.---,---,.,..----,-,----,--,,-----,,

. 0
IIin>­<
>­.•
'ii-e

-2

0

Do

- - - - - - ~o" _ "_ B 80 0 c o "/,
0 « oD D D D - .t:J c, -QDc:fl~Q:]

c "" a • • " c """ o...Jo.'."'.,o
0

"0o o ""-"'" <ji o o o - ~'W'\l'ro"/,~-" "o" 1!11" -c W\lj, 00 c "c c o 'll'o"' ~
0o ""0 a,"oc c c occc'liDD D ~ 0 DD
0 D

0 0

0 0

0 D
D

500 1000
Days since start of 1991

1500 2000



!?
::J 298
Oi
~
E
~
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ERS-1/2 Tandem Mission

ERS-2 Commisioning Review
26-27 Oct 1995

esa.

Tanden1 Mission
Formal Documents

- ESA/C(lJ-l) 1511.ESA!PB-EOW+ JH rev.I
ERS- L'2 "Tandem Exploitation

- ESA/PB-EO!DOST AG (95)02 · The ERS Tandem Mission Status
and Plans

- ESA!EOP AG(9-+)12 ERS-1 and ERS-2 operation plan during
Commisioning Phase

- DOST AG Presentations and Chairman's Reports
ESA!PB-E0195l7<>. ESA/PB-E0('J515:;

- ESAiPB-EO-DOST.·\Gi 'J5111 R..:\iscd Tandem Secnano
- ESA PB-EO-DOST AG(95) \(, ERS Tandem Exploitation

~esa_ ...



Tandem Mission
Main Objectives

• Increased spatial and temporal sampling
- for Interferometry and monitoring of all
surface changes

• Complemetary use of instruments
- SARJWSC conflicts at coast line
- Different Instruments covering the same area
on ground (e.g ATSR/SAR or WSC/RA)

• Extension of ERS-2 lifetime

ERS-1 /2 Mission Phases
I I I I!·:

ERS-1 b,

--ERS-2
Comrniss
l'hase

l'RS-1:::
Tanckm ' 1

I I I I I I I I I I I I

I O I ' I I • • I I I I I I I f

Fdl \l.1~.\pr:\b,:Jun: Jul:.-\u~ Sql Ckt::\P\:D.:C: Jan :Feh:\!ar :..\pr:\ta,:Jun~esa_ 1995 1996



ERS-1 /2 Mission Phases
actual
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ERS-112
Tandem

ERS-2 sy!te~ full~ op~rati~al ~
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Tandem Mission
Orbit Scenario

• 1 day offset of the same track between ERS-1 and
ERS-2
- ERS-1 is first
- 30 min offset in the same orbital plane

• optional: 8 day offset of the same track between
ERS-1 and ERS-2
- implementation tbc (e.g. at the end of the
nominal tandem phase)esa_

Tandem Mission
Operational Requirements

• Orbit Maintenance:
- max. across track separation E1/E2 80m to
250m

- deadband at high latitudes 400 m
- deadband at the equator I000 m
- orbit crossings in high latitudes
- dedicated high latitude campaign with across
track separation of about 120m at high latitudes

eesa.
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Tandem Mission
Operational Requirements

• Frequency of Acquisitions
- about 5 SAR acquisitions/global land surface
area (e.g .. 2 ERS-1, 3 ERS-2)

- also ascending acquisition pairs for areas with
steep slopes (reduction of layover effected
areas)

esa.

Tandem Mission
Usable Data

• all acquired data since beginning of ERS-2
commisioning phase, because
- for interferometry 'phase information' rather
than radiometry is used (gain setting is
irrelevant)

- during commisioning the orbit maintenance
was within the specifications for the tandem
phase



Tandem Mission
Implementation

• Acquisition user requests accepted for
ERS-1 or ERS-1/2 pairs only
(not for ERS-2)

• ERS-1/2 baseline planning focussed on full
station coverages
(Detailed Planning prepared by DEX-Mission Planner)

esa

Tandem Mission
Implications

• Ground Stations: increased acquisition
frequency (consumables, workload,
conflicts with other satellites etc)

• PAFs: increased requirements on tape
screening, cataloguing archiving,

• Data Policy: provision of (5) full data sets
to foreign stations without access fee

eesa.
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Maximum Radial and Across Track Tandem Baselines
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Evaluation of SAR
Interferometry with 2 satellites

• During Commissioning Phase Interferograms using data
from both satellites have been succesfully generated within
ESA

• products ( not validated) over selected test sites have been
distributed to Fringe users participating in the validation
who also confirm the feasibilibility of the methodology

• Accuracy and some corrections (e.g. antenna mispointing)
are under investigation in further detail and evtly corrected

Auxilliary Data forTandem
Exploitation (Interferometry)

• ESA Responsibility
- restituted orbit information with high precision
- ERS- l /ERS-2 system parameters (antenna
mispointing)

• User Responsibility
- rough DEMs
- GCPs
- Meteorological Data



Tandem Mission
Exploitation

Data Policv

Post Tandem Mission
Options

• Extensions of Tandem
- no baseline planning over NFS

• Tandem for LBR only
- Discontinue SAR operations of either ERS-1 or

ERS-2
• ERS-1 in 'keep alive'

- WSC data availability to be confirmed
• ERS-2 in 'keep alive'

~esa_- no GOi\1E. PRARE. ATSR-2 data
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GEO FORSCHUNGS ZENTRUM POTSDAM

••••••• !,,.••

PRARE Station Network
Status October 23, 1995

Location SIN Owner in operation
since week

·('i i~""Z:.T.i....• 25

06

GFZ 19 - 41

16

27

17

20 - 38 I 41

19

DGFI 22 - 33

20

36 - 39 / 41

Potsdam+f 21

POL 25
GFZ

22

24

Maracaibo

26

28

D-PA EtsSlatus 23.10.95
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