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JABLE 4 Summary of Specification of Proposed Sensors
Field Sensor Spectrum/ Rescliution Obs. width| Qbs. freuency
Freouency
Oceanography| MSS 0.45 -1.1 um 100 m- ¥ km 300 km |1 - 7.5 days
10.4 - 12.5 um
SAR 1.3 GHz
Fisheries MSS 0.44-0.54 um 10-50m 90 - 180 km|2/day (coastal area)
0.53-0.62 um 7.5 - 15 days
0.62-0.69 um (off shore)
0.70-0.86 um
VIIR 0.50-0.70 pm 0.5 - 1.0 km 1500 km Daily
10,5-12.5 um
Agriculture | MSS 0.45-1.75 um I m (rice crop 100 km 7 days {crop-
inventory) inventary)
20 - 100m 200 km 90 days (soil)
| Fforestry NS 0.45-1.75um  [3G -~ 1C0 m 200 m 90 days
Camera | Color IR
4
tand-use, MSS 0.45-1.75 um 0-5m 200 km 90 days
Geology & - "
esources Camera | Color IR
VIIR | 0.4-0.7 um . u
10.5-12.5 um
SAR 1.3 GHz
Aater MSS 04511 um  _§50 - 100 m 200 km 1 - 2 days
Resource 10m (water-
SAR | 1.3 GHz quality) '
ocs
Environment | MSS 0.45-1.1 um 50 - 100 m 200 km 1/day
Laser- .
Radar 50 - 100 m 100 km 3/day
SMMR
ieso~ MSS 0.45-1,1 um
Meteorology 10.4-12.6 um 100 m 300 km 1/day
VIR 053098 - 0.5-1 kn 1500 km | 1/day
MS5: Multi Spectral Sensor,

.

Remark.

SAR: Synthetic Aperture Radar,
VIIR: Visible & Thermal Infrared Radiometer,

SMMR: Scanning Multichannel

ALT: Altimeter

DCS: Data Collection System,
Hicrowave Radicmeter

earthnet

EARTH OBSERVATION MISSIONS CHART (1972 TO 1994)
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WORKSHOP ON REMOTE SENSING TECHNIQUES WITH
APPLICATIONS TO AGRICULTURE, WATER AND
WEATHER RESOURCES, TRIESTE, 27/2-21/3/89

LECTURE NOTES

GROUND RECEIVING STATIONS AND
DATA DISTRIBUTION SERVICES

by
Jiirg Lichtenegger ESA/Earthnet Programme
ESRIN c.p.64
I-00044 Frascati

MISSIONS AND ORGANIZATIONS

- Operational Earth Observation and Weather Satellites
(cholice) :

- LANDSAT:
Owner: NOAA, Washington USA
Operator and Distributers: EOSAT (see address on viewgraph)
Further Distributors: - appointed by EOSAT
~ Landsat acquisition station owners
{see addregﬁes on viewgraph)

- SPOT:
Owner and Operator: CNES, Toulouse France
Diastributor: SPOTIMAGE, 16 bils av. Edouard.-Belin.
F-31030 Toulouse Cedex France

Further Distributors: - appointed by SPOTIMAGE
- SPOT acquisition stations

- TIROS-N
Owner and Operator: NOAA Washington
Distributor: NOAA NESDIS, National Climatic Data Center
Satellite Data Services Division
Room 100, World Weather Building
Washington, DC 20233 UsSA
tx. 248376 OBSWUR
Further Distributors: For ESA-stations: Earthnet, Frascatl.
Many more receiving stations located
at natlconal meteorological services.

= METEOSAT

Owner and Operator: ESA

Distributor: ESA/ESOC MEP/Data Service
Robert-Bosch-Str.5
D-6100 DARMSTADT
Germany

Further Distributor: Many recelving stations often located

at met.service.

LECTURE NOTES (cont.)

GROUND RECEIVING STATIONS AND
DATA DISTRIBUTION SERVICES
by
Jiirg Lichtenegger ESA/Earthnet Programme
ESRIN c.p.64
I-00044 Frascatl

- GOES
Owner and Operator: NOAA
Distributor: NOAA NESDIS (Address see above)

- Experimental Earth Observation Missions (choice)

- SERSAT/NIMBUS/HCMM
Owner and Operator: NOAA Washington
Distributor: NORA NESDIS (see address above)
Further Digtributors: ESA-stations: Earthnet, Frascati.

- in connection with the Space Shuttle flights
~ METRIC CAMERA
Distributor: DLR, DFD,
D-8031 Oberpfaffenhofen
Germany tl 0B153-28885
tf 08153-281137
tx 5270287 dadf a

- SHUTTLE IMAGING RADAR (SIR-A and SIR-B)

Distributor: National Space Science Data Center

GSFC, Code 601
Greenbelt MD 20771 USA
tl 301-286-6695

= SPACE SHUTTLE EARTH OBSERVATIONS HAND-HELD
PHOTOGRAPRHY ; )
Distributor: USGS EROS Data Center
Sioux Falls, SD 57198 USA
tl 605-594-6151

e
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EXPERIMENTAL MISSICH

LARGE FORMAT CAMERA :
O SHOTTLE MISSION STS 17, 5-13.10.84
INCLINATION : 57°

CHARMCTERTSTICS :

30.5 M FOCAL LENGTH, F/6.0 APERTURE

80 P/ NAR

FILM PORMAT SIZE = 23 X 46CM

10 1O B0* OVERLAP

2255 FRMES ACQUIRED (BW, OOL., CIR)

TMAGE SCALE : 1.970.000 OR 1:728.000 DEFENDING ALTTTUDE {296 x4 OB
222 ™

GROND RESOLUTION : 8 TO 25M/LP DEPENDING ON FILM TYPE MND ALTTTINE

DATA AVAILABILITY :

v
CRTALOGUE, MICROFICHES, CDPIES THROOGH EDC, SIONX FPALLS, SOUTH
DAROTA, U.S5.A.

OBJECTIVES

THE SPACELABR MISSION _

EETRIC Camrma

-~ COMPILING TOPOGRAPHIC AND THEMATIC MAPS ESPECIALLY IN UNPOPOLI
OR LESS DEVELOPED REGIONS OF 'THE WORLD

— UPDATING AND REVISING TOPOGRAPAIC AND THEMATIC MAPS IN POPULA1
AND DEVELOPED AREAS IN THE WORLD :

USING CONVENTIONAL PHOTOINTERPRETATION METHODS AS NELL AS
CONVENTIONAL PHOTOGRAMMETRY.,

TECHNICAL CHARACTERISTICS :

1

A MODIFIED ZEISS RMK A 30/23 - BUILDER : GERMAN AEROSPACE RESEAR )
ESTABLISHBMENT - DPVLR; AND GERMAN INDUSTRY.

rOCUS :

365 mm

FOR BHEIGHET = 250KM, SCALE 1 : 820,000

IMAGE SIZE : 23CM X 23CM {COVERING 183 X 1899KNM)

RESOLUTION : 39 LINE PAIRS PER MM, EQUIVALENT TO 21M ON GROUND

POSITIONAL ACCURACY : * 5-10m

ELEVATION ACCURACY » * 20-35n

OVERLAP

SHUTTER

MAGAZIN
FiLm

b

"

UP TO 80% R b

1/500 TO 1/1000 SEC
AT 7.55 EM/SEC 15 TO 7.5m

150M PILM 550 IMAGES

B/W KODAK DOUBLE-X AEROGRAPRIC 3405
CIR RODAK AEROCHROME JR 2443
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Large ..

| Fo rmat

E

‘Camera

LFC DEPT.
CHICAGO AERIAL SURVEY. INC.

?

140 Wolf Reoad

Ces Plainas, IL 80018 USA

PO RN g

Phone (312) 298-1480
TELEX 764439 UD

Imagery from space, useable with many conventional mapping instruments.

Including black and white, color, and color infrared high resolution photos.

Individual frames cover up to 65,000 sq.mi. (167,000 sq. km.)

Sterec coverage with up to 80% overlap.

CHICAGO AERIAL SURVEY, INC.

CAS

SIR-A/B

System

Duration

Orbit Inclination
Swath

Altitude

Frequency

Peak Power {kW)
Bardwidth (Miz)
Incident Angle
Range Resolution (M)
Azimuth Resolution (M)
Swath Width {Km)
Number of looks
Antenna

Data handling

SIR-A

TS 2
12 Nov.-14 New, B1

1g°
up to 40.8 N
258 Km
L~band

6

50°
a8

38

. 50

3
Fixed
Optical

Digitization (Bits per Sample) N/A

Data collection
Bit Rate (mbps}
Data Processing

Data Collection Time (hrs)
Modes and Configuration Control

Data Availability

* at:

Film
N/A
Optical
B

NPOC Meeting Dublin
September 1984

SIRB

s1S 17
$Oct .~MOct. B4

- 57*

15° to 65°

110 to 30

30

30 to 55

&

Fold ard Tilt

Digital and Optical

6

Via TDRSS and Film

46 ‘

Digital and Optical

25 Digital and 8 Optical

By Command or Proqrming

Now *

NATICNAL SPACE SCIENCE DATA CENTER

Request Coordination
Code 601

GSFC

Greenbelt MD 2077]

UNITED STATES OF AMERICA

Winter B4/85
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TMFRPH2 Thematic Mapper
Full Resolution Phase 2
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ATTITUDE ATTITUDE
CORR. CORR.
R
EE&;, oLt PITCH
wwue HATR.
— (32X scan)
| e
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FNB
"FUC
TOU
Farnborough

Toulouse
Orbits

Tromso

-~

TRO
FNB:
OB:

4.027 OB MAS-TRO
TOU

92.300 8C KIR-MAS-FUC-TRO

3.425 OB MAS

2.600 OB
1.500 OB

494910 SC KIR-MAS-FUC
5.000 SC

SCENES/ORBITS ARCHIVE LOCATION
176.136 SC KIR-MAS-FUC

DATE

1975

1982
JUN-OCT 78
1978-1986
1978-1880
1986
1987
1987

ARCHIVED BY EARTHNET

Fucino

Kiruna
Maspalomas
Scenes

Thematic Mapper

EARTH OBSERVATION PAYLOAD DATA

MSS: Multispectral Scanner
HRV: Haute Resolution Visible
CZCS: Coastal Zone Color Scanner

HRV
FUC:
KIR
MAS
SC:
TM:

NIMBUS CZCS

HCMM

LANDSAT MSS
TiROS

LANDSAT TM

SAT. MISSION
SEASAT
MOS-1

SPOT

legend

PLE QF A LEDA -~ SEARCE ON ESA/I ES
INPFUT : B13
File 13, LEDA 1972-TODAY
(ESA/EARTHNET CATALOGUE)
Connectlon with LEDA in progress
LEDAS
WELCOME TO EARTHNET COMPUTERISED CATALOGUE ‘
ENTER CATALOGUE SERVICE REQUIRED -
FOR LANDSAT CATALOGUE ENTER : LA 3
FOR TIRQS  CATALOGUE ENTER : TI &
FOR GENERAL HELP INFORMATION : H
AVAILABLE OPTIONS : LA TI H
DEFAULT : LA >

INPOT : LA

EV i TOP LEVEL MENU

YOU ARE IN THE LANDSAT CATALOGUE
ENTER ACTIVITY MODE :

AVAILABLE OPTIONS : SI GS OD NW LO H
DEFAULT : GS >

INPUT : GS

EVEL 2 : GEOGRAPHIC SELECTION b
. ENTER GEOGRAPHIC SELECTION MODE. THE RESULTING GEOGRAPHIC

ARER IS THE SUM OF SUCCESSIVE SELECTIONS. YOU MAY LOCP ON
THE FOLLOWING CHOICES:

AVAILABLE OPTIONS: RT TF PN RF PO SH LI SC CS AC SE H
DEFAULT: SEr

GEQGRAPHIC POLYGON AREA DEFINITION

INPUT : PO

GEOGRAPHIC POLYGON. ENTER FIRST OR NEXT CLOCKWISE POINT OF

POLYGON COORDINATES LAT, LON (HUNDREDTHS OF DEGREE). AFTER
THE LAST POINT ENTER <<CR>>:

INPUT : 4000,800+4100,900+4000,1000+

L

1 NEED 4-8 SECONDS FOR GEOGRAPHIC COVERAGE COMPUTATION. E



NUMBER OF LAST SELECTED FRAMES : 13
NUMBER OF TOTAL SELECTED FRAMES : 13

ENTER GEOGRAPHIC SELECTION MODE. THE RESULTING GEOGRAPHIC
AREA IS THE SUM OF SUCCESSIVE SELECTIONS. YOU MAY LOOP ON
THE FOLLOWING CHOICES:

AVAILABLE OPTIONS: RT TF PN RF PO SH LI SC CS AC SE H
DEFAULT: SE>

SHOW LIST OF TRACK/FRAMES
INPUT : SH

SELECTED GEOGRAPHIC AREA EXPRESSED IN TRACK-FRAME
WRS : 1 TRACK 206 FRAMES FROM 32 TO 32

WRS : 1 TRACK = 207 FRAMES FROM 31 TO 32

WRS : 1 TRACK = 208 FRAMES FROM 31 TO 32

WRS : 1 TRACK = 209 FRAMES FROM 31 TO 32

WRS : 2 TRACK = 192 FRAMES FROM 31 TO 32

WRS : 2 TRACK = 193 FRAMES FROM 31 TO 32

WRS : 2 TRACK = 194 FRAMES FROM 31 TO 32
INPUT : SE

LEVEL 3: IMAGE PARAMETER SELECTION

ENTER IMAGE PARAMETER SELECTION:

THE IMAGE SELECTION IS MADE ON THE "AND" OF ALL POSSIBLE
. PARAMETER; DEFAULTS ARE ALREADY SET. YOU MAY LOOFP ON THE

FOLLOWING CHOICES

AVAILABLE OPTIONS : DD SN CC MA MS MV ST EL AZ LI SH SC CS
v CU H
DEFAULT : QU >

SET DATE LIMITS

INPUT : DD

ENTER STARTING, ENDING DATE (YYMMDD, YYMMDD),
TO RETURN TO MAIN MENU ENTER <<CR>>

INPUT : 810501,810701+820301,820501+

- D A A A

TesE e s

ET CLQUD_COVER LIMITS
INPUT : CC
ENTER 4 MSS QUADRANTS CLOUD COVER RANGE (4 MINIMA, 4 MAXIMA):
INPUT : 0,0,0,0,0,0,0,0+DF

I NEED (ABOUT) 11 SECONDS FOR IMAGE SELECTION

SUBJECT COVERAGE

EShA/Earthnet covers areas within a radius of 2500 km arcund each
station. The coverage therefore extends from the polar zones
(Greenland, Iceland, Svalbard), Scandinavia and Western Soviet
Union to West and North African countries, the Middle East and
part of Saudi Arabia. The EROS Data Center catalogue has a
worldwide coverage.

SQURCES

The following imaging sensors are acquired: ESA/Earthnet:
Multispectral Scanner (MSsS) on all satellites, Return Beam
Vidicon (RBV) on Landsat 3, Thematic Mapper (TM) on Landsat 4
{December '82 to February '83) and Landsat 5 (Aprll '84 onwards).
EROS Data Center Catalogue (including Landsat stations
worldwide): MSS on Landsat 1 to S, RBV on Landsat 3, TM-data
Landsat 4,5.

USER AIDS

The Leda User Manual is available from the flle supplier.

ESA QUEST AVAILABILITY

File number 13
Time span EROS Data Center: 1972 to present
Fucino : 1975 to presgent
Kiruna : 1978 to present
N Maspalcomas : 1984 to present
1400 refs/week
1.100.000 (December 1987)

File update
File size
ON-LINE TUTORIALS

?COMMANDS .13 ?0UTPUT.13 ZNPOC
?FURTHER.INFO.13 ?AVAILABILITY.13 ?ADDRESSES

?FILE13
?GENERAL .13

SAMPLE RECORD {each record 75 characters)

MIS TRK FRM STZ SENS DATE CLOUD-COV.ACQ.-VIS LAT-LON-C.F.ELEV.AZIM.
4 200 25 FO MSS B20814 0 4 D 2 Q 3 5028/ 144 4818/13962
4 200 25 FO MSS 830222 000 0 0 0 5028/ 140 2463714939
4 200 25 FO MSS B3071l6 0 0 0 O 0 3 5028/ 130 5460/13502

u:m»ug
N



NUMBER OF ﬁETRIEVED IMAGES = §
ENTER FURTHER SELECTION MODE :
AVAILABLE OPTIONS : YE NO
DEFAULT : NO >

INPUT : NO
4; TPUT PRESENTATION QN A

ENTER QUTPUT PRESENTATION MODE :
AVAILABLE OPTIONS : TT SR LP SE PS H

DEFAULT : TT >
INPUT : <<CR>»>
MIS TRK FRM STZ SENS DATE CLOUD-COV ACQ-VIS LAT.LONG. ELEV.
2 206 32 FO MSS 8l06i6 0 0 0 0 ¢ 3 4020 1111 5937
2 206 32 KI MSS B1D6l6 0 0 0 0 O 1 4020 1110 5890
3 206 32 FO MSS 820409 0 0 0 O O 3 4020 1117 4814
2 208 31 FO MSS 810531 0 0 0 O O 3 4161 874 5857
J 208 32 FO MSS B20411 0 0 0 0 O 3 4020 830 4883
. . e
INPUT : LOGOFF
LEDA session terminated
m--—-----uo__14Dec88  10:39:55 User0434i--

0.70 AU 2,11 Minutes in File 13
0.35 All Telecomm charge
1.05 AU approx Tothl

ESA-QUEST session terminated at 10:40:01

AZIM, NO.

11412
11328
13336
11972
13290

DEC 1987
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Page:
Date:

EARTHNET PROGRAMME OFFICE

' european space agency

MOS-1

Radiometer Observalion Widlh

Fig. 2-1

TABLE 3 - MOS—-1 payload characteristics

TTEAN GASERVATION
SUIFNENT

HEESR

VIR

M52

O3JECTIVE sey surfsce folor, suspendes sediment, [stratsopneric water vapor conient,
veqetation, land water vapor, Earth liquid water content,
use, et and sea surface ice, snow, etc.

tesprraivres, etc.

DISERVATION 8.51 - 0.5 §-7

URVILEHDTH 0.61 - 0.4 0.5 - 6.7 1.5 - 1.5 -

{=m) t.73 - §.60 1.5 - 12,5
.80 - 1.1

UB"UMIDN

i - - - 2.820.2 4020

Emulﬁm 1.6910.99 1":013

IHTEGRATION TIMZ {msec) 10 8 &7 "N

TFQV (im) 0,85 6.9 .7 2 a3

SwATd WIDTH (Xe) 190 {etach ootich 1200 kiH

H
SCANNING PERiI0D

eigcironis: pushbroos
7.b woer

aechanical: retating airror
/1.3 sec

mechanicali conicat scan
3.2 sec

DTHAMIC RANEZ7ANTENNA
RECEIVER

POLARTZATION

RECTIVER SENSITIVITY

30 - 30/GFiset Casegrsin
Dicke Dicie
Horizontal  Verticald
(K ab 300K

DETELTOR

RAQIOMZTRIC PESOLUTION:
SN
NEAT

2,0hc-element CCO

3962 - 1043

Si-?IN diode tigtdTe

155dE (AT =800) -

- - 10,50 at 3001 % 1K
QURNTIZATION LEVEL &4 (4 bits) 236 (8 hits) 1024 (10 bits)
DATA RATE % Kbit/sec 0.8 Hbit/sec 2 Joit/rec
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‘ Page:
= european space agency EARTHNET PROGRAMME OFFICE

Date:

ERSI

FIRST EUROPEAN SPACE AGENCY REMOTE SENSING SATELLITE

OVERALL MISSION CAPABILITIES

DEVELOPIPROMOTE ECONOMIC-COMMERCIAL APPLICATIONS

INCREASE THE SCIENTIFIC UNDERSTANDING OF UCEAN PROCESSES
MONITORING OF POLAR REGIONS

CONTRIBUTION TO WORLD CLIMATOLOGY RESEARCH PROGRAMME

OBJECTIVES POTENTIAL APPLICATIONS

CONTRIBUTION TO MARINE FORECASTS

SHIP ROUTING

APPLICATIONS TO OFF SHORE ACTIVITIES
SEA ICEICOASTAL PHENOMENA OBSERVATION
ALL WEATHER HIGH SPATIAL RESOLUTION

OCEANOGRAPHY :
— SURFACE WINDS
— SEA STATE (WAVES, TIDES)
— MAJOR OCEAN CURRENTS
— SEA SURFACE TEMPERATURE

I O I |

IMAGERY

POLAR REGIONS :
~ ICE SHEET DYNAMICS " — WIND AND WAVE SCATTERDMETER
— SEA ICE STUDIES INSTRUMENTS - SAR
~ GLACIOLDGY (SNOW-INLAND ICE) - RADAR ALTIMETER

SCIENTIFIC PACKAGE
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_THE LBR SENSORS

WIND SCATTEROM

it measures t

he wind fleld with
ocean and Ice t
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SST (Ses Surf
solution and 800 km

)

(st
od at nadir
®

ions at 200 km
» VV POLARISATION, 100 km

50 Xm RESOLUTION and 500 km swath
and water vapour content nt nadir

WAVE SCATTEROM

it measures wave s

RADAR ALTIMETER

It measures

plus SWH

ALONQ TRACK SCANNING
RADIOMETER/M

wind spe
30 M RESOLUTION

with { km re

it measures
Temperatur
swath
C-BAND
SWATH

' SAR SENSOR

> CSa

@ Radar Altimeter

A
The Radar Altimetar is aYradit looking active micro-
wave instrument. Over oceanilis used o measure the
sigrificant wavehesght, the wind sgeed, and the me-
soscale topogr-phy. Over ice il is used to determine
the ice surface lopography, ice type, and saa‘ice boun-
danes.

® Laser Aetrorsfiector

The Laser Retroreflector will permitthe accurate detar
mimation of the satellite height by the use of Laser
Hanging Stations. The measurements will be ublized
for the caiibration of the Radar Aitimeter in Zenith over-
fight and forimpravement of the sa'ellite ort determmi-
naticn wmiih respect to the radial companent dunng nar-

mal satellile tracking.




Instruments

Active Micrawave Instrument

The Active Microwave Instrumant {AMI} is a remale
sensing radar.operatngin C-band and capable of per-
forming threa distinct lunclions carresponding to de-
sired measuremants and qutput procucts:

() tmage Mode: When operaling in the image made
e AN pedoms as a synthelc ap2riure radar
{SAR) producing high quality wice swath imaging
over gcean, caasial zares ard fand.

2, «{ind Mocs: While opersting n the wind mode, the
wistrumant will act a5 a scarerameier and measure
the change in radar reflectivity of tha sea surface

cue to tha partuitaton of the surface by the wind
clgsa to lhe sea.

) ‘Wave Made: When ogeratingin wave mode, thein-
strument will measure the change in radar reflecti-

ity al tha sea surface due 1o Ihe ocean surface
wiavas.

Fage:

EARTHNET PROGRAMME OFFICE

(o european space agency

Date:

SYNTHETIC APERTURE RADAR

SPECIFICATIONS

SPATIAL RESOLUTION

SWATH

100m x 100m OB 30m * 30m
> 80KM (TO BE MAXIMISED)

IdB FOR 100m x 100m AT — 18dB

RADIOMETRIC RESOLUTION

2,5¢B FOR 30m x 30m AT — 10dB

23°

INCIDENCE ANGLE ON THE GROUND

FREQUENCY

5,3 GHz IN HH POLARISATION

<300 W
<100Mbps

MEAN RF POWER

DATA RATE

=
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