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SUMMARY

The present report provides information on the features of remote-sensing
systems available through commercial outlets. It includes recent price
schedules. It also summarizes the activities of the Department of Economic
and Social Development with regard to remote sensing. In order to intensify
its efforts to disseminate remote-sensing data, the Department has provided
technical assistance to developing countries through seminars and workshops.
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INTRODUCTION

1. At its second regular session in 1991, the Economic and Social Council
took note of the report of the Secretary-General on information referral
systems on satellite remote-sensing data (E/C.7/1991/7) and, in its resolution
1991/89, recommended that the Department of Technical Cooperation for
Development of the Secretariat compile for dissemination to developing
countries information on new data sets and the conditions under which such
data can be obtained and the modalities for so doing. It also reguested that
the Secretary-General intensify his efforts to strengthen the capability of
the developing countries in the application of remote-sensing techniques for
the identification and subsequent exploration, exploitation and development of
natural resources through workshops, seminars and training courses, to he
organized at the regional or country level in developing countries. The
Secretary-General was also requested to submit to the Committee on Natural
Resources at its thirteenth session a report on the implementation of the
resolution.

2. In response to those requests, the present report summarizes the
appropriate action taken within available resources to implement resolution
1991/89.

3. Satellite remote sensing is a highly advanced technology which is being
integrated into resources exploration programmes and environmental
monitoring. In view of present and past developments in space, new data sets
which lead to new products and services can be expected in the decades to
come. The access to such real-time data processing is of particular
importance to managers and decision makers concerned with environmental
issues, disaster mitigation and other problems of global concern. The
Department, over the years, has taken this technology into account in its
projects, especially those for national resources development and
environmental monitoring.

4. It has been pointed out that recent developments in user-friendly,
low-cost image-processing hardware and software systems with high storage
capacity, and the growth of geographic information systems (GIS), have
expanded the capabilities and applications of remote-sensing computer systems
for image-processing and image analysis. The operational use of these systems
in developing countries is increasing and will contribute to meeting
information needs.

5. Under agreements signed with the Earth Observation Satellite Company
(EOSAT), an international Landsat data distribution network has been
established to provide access to data under commercial agreements., Many
developing countries have made a heavy capital investment in developing their
own ground facilities. However, they now face a problem: continued data
access is not guaranteed, either because of a cutback in the programme of the
country providing the satellite services or because of a malfunction of the
satellite with no prospect of an immediate replacement,
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I. NEW DATA SETS

6. In the 1989 report of the Secretary-General on remote sensing
(E/C.7/1989/2), it was suggested that, in view of the continuing financial
constraints of the Organization, the Secretary-General should use, to the
greatest extent possible, existing databanks and referral systems as a basis
for assisting interested Member States. Current information on access to
remote~sensing systems through commercial outlets is provided below. It
updates information given in document E/C.7/1991/7. Owing to the rapid
development of technology and the many services offered through private
industry, only the major and primary outlets of satellite remote-sensing data
will be covered. Mention of firm names and commercial products does not imply
the endorsement of the United Nations.

7. The major tendency with respect to the final product of satellite
information is to generate geocoded products - that is, precision-processed,
map-projected satellite images that are free from distortions related to the
sensor, the satellite, or the earth. Geocoded, Landsat, SPOT and other
satellite data are precisely aligned to the reference system of an existing
spatial database or serve as a reliable foundation for a new one, All
corrections, including the elimination of terrain relief distortion, are
applied to the imagery simultaneously.

8. Geocoded products provide image analysts, GIS and map users with a highly
accurate and original cartographic data source for most areas of the world.
Compatibility with an existing GIS or image-processing database or reference
system is ensured, because each geocoded product is customized according to
the client's requirements. Those may include map projection, reference earth
ellipsoid, output pixel size, framing window and resampling method.

9. Satellite imagery c¢an be grouped according to its spatial, spectral or
temporal resolution, which determines the utility of the data for any given
development or application in natural rescurce development. For instance,
panchromatic SPOT imagery can offer a ground resolution of about 10 metres and
multispectral SPOT imagery, 20 metres. Landsat TM imagery has a ground
resolution of 30 metres.

10. The range of visible and near infra-red spectral bands sensed by
satellite scanners offers earch science applications a wealth of band
combinations with which to investigate the characteristic signatures or
reflected/emitted electromagnetic energy returns of surface materials and
vegetation,

11. With the exception of meteorological satellites, all earth resources
satellites are polar-orbiting, passing over the same terrain at intervals of
between 1 to 18 days. 1If cloud cover is minimal, it is possible to monitor
environmental change by ordering subsequent scenes of a chosen area.

Satellite data have been used in all resources areas and conditions related to
the environment (see table 1).
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Table 1. Applications of Landsat TM data
Agriculture,
forestry and Land use and Water Coastal o
range rescurces mapping Geology resources resources Environment

Discrimination of
vepelation, crop, and
timber lypes, range
vegetlalion

‘Measure crop acreage

Estimating crop yields
Measure limber acreapge
Forest harvest momitoring

‘Determination of range
readiness and biomass

‘Determination of
vegetation vigor

-Determination of
vegelation siress

Determination of soil
conditions

‘Detecmination of soil
associations

Assessment of grass
and forest Tire damage

WikHile habitad oscessawen

Classification of land
uses

‘Curlographic mapping
and map updating

Categorization of land
cupabilily

Monitoring urban
growth

Regional planniag

Mapping of transporta-
tion networks

Mapping of land/water
boundaries

Flood plain manage-
meni

Siting for transporia-
tion and Iransmission
routes

Mapping of major
geologic wmts

Revising geolugic maps

Recognition of certain
rock 1ypes

Delincanon ol uncon-
solidaled socks and
suils

Mapping igneous
inlrusions

Mapping recent
volcanic surface
deposis

Mapping landiorms
Search for surface
guides 1o mineratiza-

lion

Determisiation of
regional structures

‘Maupping lincars

Betermination ol water
boundarics and switice
WHCT drcas

Mapping of {loods and
flood plains

Betermmation of arcal
extent of soow and ce

Measurement of glacial
leatures

Measurement of
sedimem and wrbidity
patierns

Delineation of irrigated
ficlds

Invenlory of fukes and
wettands

Estimating snow melt
cunoll

Deiernvnation of
warbidily paierns and
circulation

Mapping shoreline
changes

Mapping ol shoals and
shalbow arcas

Mapping o ice T
shipping

Tracing beach crosion

Tracing oil spalls and
pollutants

Bathymeiry

Munitoring surface
ming and reclan-
tien

Mapping and monilor-
mg ol water pollution

Dctenmimation ol
cHeets ol msdural
disasicrs

Maoniaring eaviron-
medal cilects ol
man’s aclivines

Assessing deoughi
nnpact

Sinng lor solid waste
disprasal

Swing for power plams
and oty industries

Note:

TM = thematic mapper.
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A. EOSAT

12, 1In 1992 the Earth Observation Satellite Company (EOSAT) assumed its own
operating costs, which relieved the United States Government of a §19 million
subsidy. This was part of the effort to commercialize Landsat activities,
which, under the Land Remote Sensing Act, will be funded privately after the
launch of Landsat 6.

13. Landsat 6 is scheduled to be launched in 1993. It will maintain
continuity with the data which have been collected since Landsat 1 was
launched in 1972. In principle, Landsat 6 is similar to Landsat 3 and 4, but
it includes several new features that will improve the data received from the
Enhanced Thematic Mapper (ETM), with a 15-metre panchromatic-bhand
co-registered with the seven multispectral bands and high- and low-gain
settings for increased radio-metric resolution (table 2). New line products
were made available by EOSAT in 1992,

14. The major change in the Thematic Mapper product line is the floating
scene which provides images from any point along the Landsat path. The tape
medium is also new, It makes digital imagery available on high-speed

8 mm tape cartridges.

15. Customers may order scene data for any 185-km by 170-km area along the
same path. The price will be the same whether the scene is within or across
Worldwide Reference System (WRS) row boundaries.

16. Digital sub-scenes (100 km by 100 km) and map sheets may also be taken
from anywhere within a WRS path., The new 8 rim tape cartridge makes it
possible to prepare a full scene on one tape, compared with as many as 12
tapes necessary in some current configurations.

17. Table 3 gives the prices as of October 1991.

Lune
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Table 2, Band width specifications on the Landsat 6 ETM

Ground
Band IFQV resolution
number Wavelength (jum) Detectors {(urad) {metres)
PaN 0.50-0.90 SiPD (32) 18.5 x 21.3 13 x 15
1 0.45-0.52 SiPD (16) 42.5 30
2 0.52-0.60 SiPD (16) 42.5 30
3 0.63-0.69 SiPD (16) 42,5 30
4 0.76-0.90 S8iPD (16) 42.5 30
5 1,55-1.756 InsSB (16) 42,5 30
7 2.08-2,35 InSB (16) 42.5 30
6 10.4-12.5 HgCdrTe (4) 170 120

Note: ETM = Enhanced Thematic¢c Mapper.
IFQV = instantaneous field of view,
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Table 3. EOSAT price sheet

Price
Product (United States §)

Thematic Mapper digital products

Full scene 4 400

Quarter scene 3 100

Map sheet a/ 2 500

Precision-corrected 1 100 extra

Terrain-corrected b/ 450 extra

1,600 BPI format 10% extra

Duplicates 90/tape
Thematic Mapper photographic products

Negative plus transparency c/ 2 700

Print (each) 4/ 200
Multi-Spectral Scanner (MSS) products e/

Digital full scene 1 oo0

Photographic color transparency 600

Color print (1l:1 m) 1 000

Black/white transparency (1:1 m) 155

Source: Earth Observation Satellite Company, 4300 Forbes Boulevard,
Lanham, Maryland 20706-9954.

Note: CCT
BPI

computer-compatible tape.
bytes per inch.

H

a’ Available on 8 mm cassette or CCT.
b/ Requires precision correction.

c/ Full scenes are path-oriented: quarter scenes and map sheets are
map-oriented.

[+ ¥4 Prints require negative and transparency.

e/ Less than two years old.
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B. Russian satellite imagery

1. DD-5 digital imagery

18. Satellites produced by the Russian DD-5 system, were launched in
spacecraft such as Cosmos 1546. Images were captured with a 6.000-element
linear image sensor and processed with an 8-bit processor before being
transmitted to Earth in 8-second bursts. The system's focal length was
approximately 5 metres and the CCD array in the focal plane was about 8 cm
long. 1/

19, The Government of the Russian Federation has declassified and made
available to the public sector two-metre-resolution digital satellite

imagery. The imagery originally had a higher resolution but for commercial
purposes was degraded to two metres. The data were processed by digitizing a
photographic¢ product using a very large pixel kernel size. They are in a
panchromatic mode and are presented on computer-compatible tapes with 8-bit
data, Each scene containsg approximately 40 megabytes of data, consists of
6,500 pixels by 6,500 lines and covers an area of 132 kilometres.

Currently, the data is formatted to be read by computer-based image-processing
systems,

20. Although the data have not heen geo-referenced, there is no photographic
distortion in them. The archival databank is very extensive, and almost all
data are from 1989 or later. New acquisition data can be acquired and
delivered to a customer within 45 days. Currently, data are available for all
parts of the world except for those taken over Russian.

21. Prices are available upon request, and payment must be received before an
order is processed. The distributor, Central Trading Systems, guarantees that
the data will be delivered as ordered or the money will be refunded. 2/

2, KVR-1000 photographs

22. Two-metre photographs are the latest products to become available through
Central Trading Systems from Russia. The high resolution is comparable to
that of low-altitude aerial photography. The characteristics of KVR-1000
photography are listed below.

Frame format 180 x 180 mm

Scale (at a survey altitude of 200 km) 1:220,000

Longitudinal overlap 0%

Width of survey band (altitude of 200 km) 24 miles

Resolution 2 metres

Type of £ilm used Panchromatic, high density

23. Only photographic products - film negatives or positives, and prints in
black and white - are available at this time. Enlargements of up to 25 times
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are possible. Each image is accompanied by the photogrammetric and camera
system data, allowing accurate rectification to maps and the removal of any
lens distortion that may be present, Normal delivery time is 15-20 days. The
price of film products, negative or positive, is $3,000; the price of a
contact print is $1,000.

C. ALMAZ data

24, The ALMAZ-1 Synthetic Aperture Radar (SAR) provides the first commercially
available satellite AR images of Earth. ALMAZ-1 SAR data complement or provide
an alternative to those from other remote-sensing satellite systems., Some of
the benefits are:; weather independence, day- or night-time acquisitions that
are independent of the Sun's illumination angle, identification of surface
features, and potential differentiation of vegetation and surface material
characteristics. By combining these benefits with the option to a
user-specified range of the look angle, clients are able to acquire and use
ALMAZ-1 SAR data that are optimized for applications as diverse as oil and gas
exploration and oceanographic studies. ALMAZ-1 data are also used for
forestry, urban planning, mapping and environmental monitoring.

25, The ALMAZ Corporation, a susidiary of the Space Commerce Corporation, was
established to manage the world-wide marketing of imagery from the Soviet
synthetic aperture radar satellite, ALMAZ.

26. The standard image covered is 40 X 40 kilometres. The price is $1,600
plus courier shipment and handling. An image covering 40 X 300 km can be
produced.

27. Two levels of image are available: 1level A: digital recording of the
initial image on magnetic tape combining parts of the initial image into the
whole image; and level B: combining level-A processing with
geometric/radiometric correction plus geographical referencing.

28, The initial radio-hologramme or processed data on photographs in the
above formats has a resolution of about 20 m with six shades of gray.

29, The technical details are as follows:

Aperture probing pulse frequency

Hologram ...ciecsesnasannsenas 3 000 Hz
Synthesized image .......cc0.. 1 500 Hz
Wavelength ...coveervsveerresassnns 9.6 cm
Polarization of emitted pulses .... HH

Pulses discrete frequency
NarroWband LI I I I I N O B LN B B O N 28.8 MHZ

Wide band L N R N Y 20-16 MHZ

/oou
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D. 8P data item options

30. Before ordering SPOT data items, each client is required to sign an
agreement on general terms and conditions. This is done only once, and the
agreement is kept on file at the SPOT Image Corporation. All orders are
placed by completing a licence request form on which the client specifies the
parametres under which the data items are to be produced (see annex). The
order is filled under the terms stated in the agreement. Requests for SPOT
catalogue searches, to determine whether the required data exist in the SPOT
archive, are made through an inquiry form, If the required data do not exist
in the archive, the client may complete the SPOT Acquisition Programming
Request Form which allows the c¢lient to specify a set of imaging parametres
under which imagery will be acquired to meet the client's needs.

31. Each SPOT scene is recorded in either the panchromatic (P) mode or
multispectral (X8) mode (table 4). Panchromatic scenes have 1l0-metre ground
resolution and a spectral resolution ranging from .51 um to .73 pm, The
number of pixels per line varies between 6,000 and 10,200, depending on the
angle of incidence. The number of lines per scene varies between 6,000 and
10,200, depending on the level of processing applied to the imagery.

32. Multispectral images are composed of three spectral bands: X81, X582 and
X$3, with spectral resolutions as shown in table 4. Each of the three bands
has 20-metre ground resolution with 3,000-5,100 pixels per line, depending on
the angle of incidence, and 3,000-5,100 lines per scene, depending on the
processing level,

Table 4. Spectral and ground resolution of SPOT data

Wavelength band Resolution
Spectral mode (pm) (metres)
Panchromatic .51-.73 10
Multispectral
Xs1 .50~,.59 20
Xs2 .61-.68 20
Xs53 .79-.89 20

33. In addition to SPOT data, the SPOT Image Corporation markets ALMAZ radar
image products and Sojuzkarta data. The price schedule for all these products
is given in table 5.

faen
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Table 5. SPOT product fee schedule*

1. Standard SPOT Products
Panchromatic/Multispectral
Computer Compatible Level 1A, 18 (Full Scane) $2,450
Tapes (CCT) 6250 or 1600 bpi
i 1:400.000 (Full Scene) $1.800
(30% discount w/corre- 1:200,000 (Full Scane) $1,800
sponding CCT) 1:200,000 (1/4 Scene) $1,800
1:100,000 (1/4 Scene) $1,800
Whaen ordered alone $950
Photographic Prints
When ordered with carresponding $300
Levei 1 CCT or film

2. SPOTView™ - GIS related products

Digital Photographie Print
7.5 — (corresponds to USGS 7.5 minute $950 $950
map series) (1:24,000 7.5 X8
P - Panchromatic XS - Multispectral not available)
15 - Four 7.5 minute SPOTViews $2,000 $2,000
creating 15 x 15 minute area (1:50,000 or
P - Panchromatic XS - Multispectral 1:63,360)
FS - Fuill SPOT scene $3,000 $3,000
(37 x 37 miles) (1:100,000)
P - Panchromatic XS - Multispectral
3. Other SPOT Products
Digital Photographic Film/Print

SPOT Digital Terrain Mode! (OTM) o
(60%-100% of full scene size/ $15,000
minimum of 820 sq. mi.)

SPOT Quarter scene DTM $10,000

SPOT BasinView™ - complete
coverage of any geologic basin in the worid $1.25/8q. mi.
Panchromatic only minimum 2,500 sg. mi.

* Effective August 1992.
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IX. EFFORTS TO STRENGTHEN THE CAPABILITIES OF DEVELOPING
COUNTRIES

A. Interregional minars

34. Recognizing the urgent needs of technology transfer to developing
countries and in order to implement Economic and Social Council resolution
1991/89, the United Nations, in cooperation with the International Society for
Photogrammetry and Remote-Sensing, convened an interregional seminar for
developing countries in Washington, D.C., from 2 to 14 August 1992, Three
sessions were devoted to issues relating to the viewpoints of manufacturers
and users of remote-sensing technology, the educational needs of developing
countries, the transfer process, and the integration and management of new
technologies in recipient countries.

35. The first session focused on the need to accelerate the transfer of new
mapping technologies and remote-sensing devices appropriate for capable end
users. Experts examined the role of consultants, the importance of guidelines
for State policies in the science and technology sector, training needs and
the need to avoid "testing" new technology in developing countries, and ways
in which new technologies could be integrated into a nation's economy,
educational opportunities, infrastructure, living standards, habits and
attitudes towards technologies.

36. The second session dealt with educational needs. Experts observed, among
other things, that: the growth of modern mapping sciences in poorer countries
had tended to rely on outsiders and were rarely controlled by indigenous
scientists; developing countries needed to place more emphasis on applications
and systems design; and there was a need for cooperation between specialists
in different disciplines. Participants related experiences in Ethiopia, China
and Jordan.

37. Speakers at the symposium included representatives from Argentina,
Canada, China, Egypt, India, Indonesia, Kenya, Malawi, the Netherlands,
Pakistan, Poland, Syrian Arab Republic, the United Kingdom and the United
States.

B. Space Congress

38. The Department of Economic and Social Development also participated in
the Space Congress which was held in Washington, D.C., from 25 August to

% September 1992, More than 5,000 leading scientists attended, from
developing as well as industrialized countries. The general theme was
Discovery, Exploration and Cooperation. The event was co-sponsored by the
United Nations, the International Astronautical Federation (IAF) and the
Committee on Space Research (COSPAR). It was hosted and organized by the
American Institute of Aeronautics and Astronautics (AIAA) and held under the
auspices of the National Academy of Sciences and the National Aeronautics and
Space Administration (NASA). The Congress was billed as the premier event for

/.l.
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Annex
SPOT mage Carporation

1897 Preston White Drive, Reston VA 22091-4368
(703) 620-2200 Telecopier (703) 648-1813

Licenses ID Your P.O. Number  [Number of License Roquat?lbato
‘|°|°l1 ,0,‘0_L' 1 t ' Attached

Licensee Name

Authorized Signature

[Contact Name/Data £nd User

D Check here if Joint Venture and refer to
instruction 4.

Phone

Total Cost of tems Requasted $

this space:

AGRICULTURE
Domaestic inventory

D Foreign inventory
[C] Yieid Estimation

D Farm Managemaent and
Monitoring

URBAN PLANNING

D Land Use Mapping

D Site Selection

D Regicnal Planning

[ industrial Development
LAND USE

[[] Disaster Evaluation

[ intrastructurs Mapping

D Inventory
[J other

if an alternate shipping addrass is required please indicate in

Piease Check SPOT Data Application

Surcharge for Rush Services $

Virginia Residents ONLY

add 4.5% State Tax $

TOTAL $
GEQOLOGY FORESTRY

[] Lithologic Mapping
D Cadastral Mapping
[J structural Mapping

LogisticalEnvimonmental
Planning

DEFENSE

[] Target 1dentification

[ Terrain Analysis

D Surveillance

D Simulations
ENVIRONMENT

D Waetlands Management

[] surtace Mining Evaluation

{71 Monitoring Change Detection [ Widiite Habitat Mapping

[C] Poitution Site Identitcation
and Monitoring

D inventory

D Deforestation Mapping
D Road Update Mapping
D Resource Planning

ENGINEERING & CONSTRUCTION
D Site Selaction
D Environmental Impact Assessment
D Corridor Selection and Assessmant
D Infrastructure Mapping

UTILITY NETWORKS
Infrastructure Mapping

Corridor Monitoring
Area Economic Analysis
D Environmental Compliance

Additional lnformai;n:
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