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This paper provides reviews the Soviet's international' Earth Mission 2000' initiative; launched in the 
UK in December 1989. The 'Mission' is a coordinated attempt by a nwnber of Soviet agencies to take 
the lead in 'total planet management' and to find a world-wide commercial niche for their 'space' 
products and services. The paper concentrates on the cartographic applications of Soviet remote sensing 
products. 

Introduction 
Space remote sensing is at a cross-roads. Since the 

launch of the flrst satellites and manned space craft in the 
1960's, space has provided a unique vantage point for 
mapping and monitoring the global environment. However, 
the 1980's have seen increasing government pressure to 
" ... prove the applied, practical, operational and community 
benefits of Earth resource remote sensing ... " (Genderen, 
1989; p.260). Many Western governments are actively con
sidering deregulation and privatization of their remote 
sensing programmes to " .. .reduce expenditure, increase ef
ficiency and to promote competition." (ibid, p.260). 
Countries moving along this path include; Canada, France, 
West Germany, the United Kingdom and United States of 
America. 

The Soviet's "Earth Mission 2000; A commercial blue
print for planet management", appears to be a reaction to 
similar pressures. It is partly an institutional response to 
growing internal criticism of the Soviet space programme 
which is seen to be very expensive (at about £32 billion, it 
is twice that of the USA). There has been a perceived lack 
of transfer of space technology into other parts of the 
economy; therefore, it is seen as largely irrelevant by the 
majority of Soviet citizens. However, the initiative is not 
purely a defensive reaction, but can be seen as an attempt 
to seize the international leadership in what has become 
known as 'total planet management'. The programme is 
similar to NASA's abortive 'Mission to Planet Earth', which 
failed for financial reasons. 

The Soviet agencies (Glavkosmos, the space agency; 
Sojuzkarta, the remote sensing and cartographic agency; 
and Goscomgidromet, the state committee for atmospheric 
and earth sciences) are hoping to use the 'Mission' to 
increase the visible beneflts of the programme. They hope 
to do this in three main ways: 

i) Increasing scientific and teclmicallinks with the West. 

ii) Generating foreign income. 
iii) Through improvements in domestic landuse and re
source management. 

Baker (1989) sees 'Earth Mission 2000' as ".:.proof of 
the opening up and willingness of the Soviets to work 
together with Western countries and companies." The tech
nology to be made available includes, space station research 
facilities, navigation and communications systems, as well 
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as earth and atmospheric remote sensing systems and pro
ducts. 

The most exciting aspect of the programme from the 
view point of cartographers must be the Soviet images of 
Earth from space. 

Soviet remote sensing and cartography 
The Soviet Union was the first nation to place a satellite 

in orbit around the Earth; Sputnik I was launched in 1957. 
This was followed by the flrst manned orbit by Yuri Gagarin 
in 1961. Baker (1989) points out that these events were 
crucial in demonstrating that " ... satellites were an oper
ationally sound concept and that technology was available 
which could afford both science and engineering a new 
perspective on the world." 

Mapping and environmental monitoring from space 
have been a key component of the Soviet programme since 
the 1960's. The Soviets have launched both manned and 
automatic space vehicles for the collection of remotely 
sensed data (Curran, 1985). Early examples include images 
from Soyuz-9 in 1969. The Soyuz photographs (at the scale 
of 1:5,500,000) were used to revise maps of the Caspian Sea 
region. They provided evidence for the dilllinution ofthe 
large Kara Bogaz Gol elllbayment on the eastern side of the 
Caspian {Tochonov, 1989). 

Cartographic revision and thematic map compilation 
using remote sensing began in earnest in the 1970's. Space 
photographs were used for experimental mapping of remote 
regions; for example Western Siberia, and the Karachayero
Cherkessk region between the Caspian and the Black Sea. 
The major source of data for this work came from the 
Cosmos series of (automatic) satellites. Borrowman (1982) 
reports that some 1 ,200 satellites of the Cosmos series had 
been launched by the early 1980's; providing data for a wide 
variety of uses from meteorology to military reconnaiss
ance. Supplementary data has been obtained from manned 
space flights and space stations. The Salut space stations 
have provided a platform for a range of geological, agricul
tural and cartographic applications (lnce, 1981; Doyle, 
1982). 

Tochonov (1989) (General Director of Kartographia
Sojuzkarta) claims that 'spacephotothematic maps' are 
considered essential to the 'State Cadastre' of natural re
sources. Two main types of maps are compiled. Firstly, 
'"base maps', which are a compulsory component of carto
graphic series for all regions and [which] characterise [the] 
natural potential of the territory ... " Secondly, 'regional 
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maps', which portray local features of resource potential 
and development. The stages by which these maps are 
produced appear to be similar to terrain and resource classi
fications used in the West. For example, the 'Land Systems' 
approach originally developed in Australia in the 1950's by 
CSIRO (Commonwealth Scientific and Industrial Research 
Organisation), for rapid surveys of unmapped regions using 
aerial photography. As well as landuse suitability mapping, 
the Soviets have compiled thematic maps for a variety of 
resource inventories. Kazakov (1989) lists a wide range of 
applications including; oil and gas pipeline construction, 
forest mapping and monitoring, and mineral and water 
resource exploration. 

The Soviets have also provided cartographic, survey 
and remote sensing expertise to 'socialist' countries in the 
Third World. Client states include; Afganistan, Cuba, Ethio
pia, Iraq, Loas, Mongolia, Nicaragua and Yemen PDR 
(Piskulin, 1989). For instance, during the 1970's and 
1980's, assistance was given to Yemen PDR and Loas in 
topographic mapping at scales ranging from 1:100 000 to 
1:1000000. In Yemen PDR, topographic maps at 1:25 000 
of specific regions were compiled for irrigation planning. 

The Soviets have also been engaged in a long term 
programme of resource inventory in Mongolia. According 
to Piskulin, a range of thematic maps have been completed, 
covering, geology, hydrology, landuse, natural fodder re
sources and forests. 

Soviet remote sensing systems and products 
The Soviet satellite launch programme is impressive. 

Each year they put five times as many satellites into orbit 
as the rest of the world's space programmes put together 
(Baker, 1989). Baker sees this as an important advantage; 

" ... Soviet satellites have shorter lead times. They can 
pick up new technology advantages in less time be
cause they launch more satellites, and launch them 
more frequently. The last American remote sensing sat
ellite was launched in March 1984. There is never more 
than a few months between successive Soviet remote 
sensing satellites." 

The main source of commercial Soviet remote sensing 
will be from a number of photographic systems onboard 
Cosmos satellites. These will provide the most useful pro
ducts for topographic and thematic mapping; details are 
given below. The Soviet's have also released details of 
Synthetic Aperture Radar (SAR) systems (Vitter, 1989), and 
atmospheric, meteorological and marine observation sys
tems (Dranovsky, 1989; Trifonov, 1989) as part of the 
'Earth Mission 2000' initiative. 

Sojuzkarta are offering film and digital products from 
several photographic systems. Pankin (1989) gives full 
details of the major space camera systems; their charac
teristics and capabilities. The surveys are conducted from 
Cosmos space vehicles and the film is returned to Earth in 
special capsules at the end of the survey. 

The Soviet's are promoting three main remote sensing 
systems, the KFA-1000, the MK-4 and the KA1E-200 (see 
figure 1 and appendix 1). These have antecedants in such 
systems as the MKF-6 (6 band) multispectral camera; 
which was probably used for military reconnaisance in the 

Visible 

Electromagnetic Spectrum 
Near Infrared Middle Infrared 

32 

400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 

Wavelength (nm) : I 
I I 
I I 

KATE-200 i VNI!/h~WhaWIIJ. USSR 

KFA-1 000 l W//!U/1/fj!lf//IIJ Panchromatic (1 of 2 possible zones) 

{ Wl!l!/!f!flh'6' 's~~~W/1!!11/11/J/IJ (3 of 6 possible bands) 

MK-4 i V//J!!III!/jf/1!/IIJ. Panchromatic (1 of 2 possible zones) 
I I 
I I 

SPOT : [§I [ill I ({3·:::) France 
I I 

Remote Sensing Systems 

I I 

Landsat MSS l 1 1 I 2 I a I 
Landsat TM l GE] [D CQ 

4 

USA 
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1970's (Curran, 1985). 
The three systems include 'panchromatic' (the Soviets 

use the term 'spectrozonal'), and multispectral photo
graphy. Panchromatic strictly refers to the 'standard' film 
used for aerial photography; which is sensitive to UV and 
visible parts of the spectrum (300-700 nm) (Lillesand & 
Keifer, 1979). In the case of the Soviet photography, it is 
here used to signify a film or camera system covering a 
single broad range of the visible spectrum (in contrast to the 
multispectral systems, which segment it). In the case ofboth 
the KFA-1000 and MK-4 systems discussed below, the 
second of the two 'panchromatic' bands should strictly be 
refered to as 'infrared sensitive', as only a small part of the 
visible (red) spectrum is covered (see figure 1). Multispec
tral or multiband photography collects data in a number of 
discrete segments of the electromagnetic spectrum. "The 
'taking apart' of object reflectances through multiband 
photography normally yields enhanced contrast between 
different terrain feature types ... " (Lillesand & Keifer, 1979; 
p69). This is a standard technique, and is to be found in the 
main competitors to the Soviet satellite remote sensing 
systems (Landsat (USA) and SPOT (France)). 

The KFA-1000 system uses two cameras to provide 
'panchromatic' images over either the spectral range 570-
680 nm (visible), or 680-810 nm (red- near infrared). The 
average scale of a scene is 1 :270 000, covering a ground 
area of 80 x 80 km. According to Pankin (1989) it is 
" ... acknowledged as the [space] camera with the best resol
ution available in the world. The [ground] resolution is 
about 5m; on some images it can be even less." The optimal 
enlargement of the film product is to the scale of 1:25 000, 
which is very useful for topographic and thematic mapping. 
The longitudinal overlap between scenes (as for the other 
two systems) is 60 per cent. This is important for the 
compilation of topographic maps in particular. 

The KA1E-200 system is a multispectral system, pro
viding black and white film products in the following 
spectral bands; 500-600 nm (green), 600-700 nm (red) and 
700-850 nm (near infrared). The average scale of each scene 
is 1:1 350 000 (covering a ground area of about 243 x 243 
km). The ground resolution of this imagery varies from 15 
to 30 m. False colour images are produced by combining 
the black and white film products produced for the three 
individual bands. The overlap between scenes can be varied 
(20, 60 or 80 per cent) depending on the reason for survey. 

The MK-4 is a camera system which uses four separate 
lenses to provide synchronous multispectral data. The sys
tem can provide multispectral data in three of a possible six 
spectral zones (see appendix 1}. The broad spectral range of 
this system lies between 400 nm (blue) and 900 nm (near 
infrared). The fourth lens is used to provide panchromatic 
images in the range 570-680 nm (visible) or 680-810 nm 
(red - near infrared) (the same spectral ranges as KFA-
1000). Thescalevariesfrom 1:650000to 1:1200000,each 
scene covering a ground area 117 x 117 km. Ground 
resolution is nearly as high as the KFA-1000, at 6 to 8m. 
However, the MK-4 has the advantage of providing both 
panchromatic and multispectral data. 

Images from these systems are available in a number 
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of forms. The original negatives are not for sale, but copies 
can be purchased. Other products include film positives, 
contact prints and enlargements on paper. Digital data is 
available, if numerical rather than visual analysis is re
quired; however, this is digitised from the photographic 
products and is not obtained directly from of the Earth 
surface. 

In competition with other satellite remote sensing sys
tems, the Soviets see their advantage in the high ground 
resolution of their imagery. Their imagery compares very 
favourably with the Landsat Multispectral Scanner (MSS) 
and Landsat Thematic Mapper (TM) data which have 
ground resolutions of 79m and 30m respectively. The 
French SPOT system is comparable to the Soviet KA1E-
200, with 20m resolution for it's multispectal data, and lOm 
for panchromatic; however, it is still lower than the other 
two Soviet systems. The SPOT panchromatic mode has 
been designed for planimetric cartography at 1:250 000 and 
map revision at 1:50 000 (Curran, 1985), while the KFA-
1000 is capable of optimal enlargement for cartographic 
purposes to 1:25 000. 

With respect to other characteristics, the Soviet im
agery is similar to the US and French. A major advantage 
that the French and US systems have, is that they are 
electronic systems providing digital data directly. The vari
ous multispectral systems cover roughly the same spectral 
zones (figure 1). However, it is interesting to note that the 
Soviets have retained the region between about 700 nm and 
800 nm for their multispectral systems. This region, some
times known as the 'red-edge', is the region of greatest 
increase from low visible to high near infrared reflectance 
from vegetation (see figure 1); this can make image inter
pretation difficult. This region has been ommitted from the 
SPOT and Landsat (TM) systems. 

SPOT, unlike the Landsat systems, has stereoscopic 
capability, and can therefore compete with the Soviet sys
tems as a data source for topographic map compilation. The 
US do have similar capability from their Metric Camera and 
Large Format Camera systems, flown irregularly on the 
Space Shuttle. The Large Format Camera is capable of 
ground resolution of 11 to 25 m (with 10, 60 or 80 per cent 
overlap); making mapping at 1:50 000 to 1:25 000 feasible 
(NRSC;SSlO}. 

Conclusion 

This paper provides a brief review of Soviet remote 
sensing and cartogarphy, and of the photographic products 
to be made available in the West through 'Earth Missin 
2000'. It is too early to say how successful the Soviets will 
be in taking the lead in 'total planet management' or in 
penetrating Western markets for space products. The avai
lability of high resolution imagery has certainly upset the 
US Government; for security reasons. According tQ the 
Sunday Times (7/l/90;pl) "The government there has in
troduced controls on the sale of satellite pictures; the US 
Geological Survey even had to request permission from the 
State Department to buy Soviet photographs of Washington 
DC." In the UK, interest has already been shown in the 
photographs by private firms and public bodies ( eg. the 
Nature Conservancy Council and the Forestry Corn-
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mission). It is likely that the high resolution of the photo
graphs will be of interest to many organisations in the UK 
because of the small scale of many British landscape and 
landuse features. In this respect, the Soviet material will 
certainly be an improvement on Landsat data and competi
tive with SPOT. 
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Notes 
Appendix I - Characteristics of Soviet Satellite Systems 

The sole agent for Sojuzkarta 
remote sensing products in the UK 
is Sigma Projects Limited, Parman 
House, 30-36 Fife Road, Kingston
Upon-Thames, Surrey KTI ISY. 
Price lists and Sojuzkarta brochures 
are available on request. 

For full colour examples of So
viet space camera photographs see 
Piskulin (1989) and Vujakovic 
(1990). . 
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Camera System KFA- 1000 KATE- 200 MK-4 

Spectral Zones (nm) 

i) Panchromatic 570-680 - 570-680 
680-810 - 680-810 

ii) Multispectral - 1. 500-600 1. 635-690 
Bands - 2. 600-700 2. 810-900 

- 3. 700-850 3. 515-565 
- - 4. 460-505 
- - 5. 580-800 
- - 6. 400-700 

Focal Length (mm) 1000 200 300 

Film Format (mm) 300 X 300 180 X 180 180 X 180 

Ground Resolution (m) 5 15-30 6-8 

Av. Height of survey (km) 270 270 200-350 

Longitudinal overlap (%) 60 20/60/80 60 

Scale of survey c.1 :270 000 c.1 :1 350 000 1:650 000-
1:1 200 000 

(Adapted from Pankin (1989) and V/0 Sojuzkarta (1989) Image Characteristics & 
Price List (available from Sigma Projects Ltd.)) 
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