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Abstract.

Remotely sensed data are widely used in Land use planning, soil
and geobotanie studies, in Soviet Agriculture.

Land registration and the studiea of land resouremes are available
on the base of reliable and timely information, prowviding the sys-
tem of measures on efficient land uses.

A planner's speclallzatlon in the branch of remote sensing of land
resources is being done in Moscow Institute of Land Use Planning
Bngineers (USSR).

The report on this training system includes: metode used im the
process of studies of the disciplimes on speciality, the system

of students' laboratory and research work, field practice trai-
ning, the use of computers in the studies, and so on.

The state policy in the field of the USSR land fund uti-
lisation for the period until 1990 is aimed at implementing the
Food Programme, of which ensuring high. tempoes of agricultural
production on the bagis of’ hlghly-effectlve 1and use constltutes
one of the major orientations.

In terms of the total area of the land fund and agrmcultu—
ral land, the USSR ranks first in the world. However, in vwiew of
the unfavcurable climatic and soil condltlons, the area under co-
ntivation as compared to other countries is not great; agricultu-
ral land in the USSR makes up approximately 27 per cent of the to-
tal area, in Great Britain - 80 per cent, in the United States =
68 per cent, in France - 66 per cent. The arable land in the USSR
makes up only about 37 per cent of the entire area of agricultu-
ral land, which can be explained by country's specific natural-
climatic conditions.

The condition of the USSR land fund makes it imperative
that a leading place in the organisation of the system of ratio=-
nal nature management be given to questionas of effective utiliza-
tion of agricultural lands, improvement of their quality, and '
their protectlon.

The existing land use level is, mainly, a consequence of
the immediate economic activities of man, and depends on how
correctly they are carried out i.e. whether scientifically based
land-use systems, the rational technology of agricaltural crop
productlon, and other measures are applied, with due considerati-
on being given to the land cadastre data.

We would like to pclnt out that the extent to which land ca-
dastre may exercise its lmpact will be determined by the up=to-
dateness and reliability of its data, i.e. each mistake it may
contain leads to incorrect conclusions, and, thereby, to a non-
rational land-use.

A comprehensive study of land resources is a task meny spe-
cialists are solving, including land management engineers traine
in the Moscow Institute of Land Use Planning Engineers.
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The Moscow Institute of Land Use Planning Engineers is the
only specialized academic establishment in the field of land ma-
nagement in the USSR. In I979 its Jjubilee - bicentenary of its
founding - was solemnly marked by its work collective. At the
present time the Institute trains land management engineers and
geodetic engineers for management of land resources, and their
protection using for the purpose space and aero-geodetic methods.
Research personnel is trained widely at the post-graduate course.

Much importance is attached to training specialists in re-
mote sensing of land resources. The Institute embarked on training
small groups of specialists in I977 on the basis of its Land Mana-
gement Faculty. Their line of specialization is "The study of land
resources”". The term of training is 5 years.

The present report hlghllghts the major questlons invelved
in the professional training of land management engineers in this
new line of specialisatiom, and the main characteristics of the
curriculum and the teaching methodology. We would like to point
out that the training of specialists in remote sensing of land
resources within the "land management” specialisation has not
been selected by chance. It was based on the nature of the subse-
quent work of gradustes in the organisations of the Ministry of
Agriculture, which is our constant customers of aerospace infor-
mation, so that it could be utilised for an optimal organisation
of agricultural objects. It was intended that engineers in remote
sensing of land resources would perticipate in compiling land bo-
undary, soil, geobotanic, and other agricultural maps and atlases,
and will make observations of emerging shoots of agricultural
crops, their development, weed infestation, the condition of na-
tural fodder plants growth and dynamics of erosion processes, the
incidence of diseases and pests of plants, etc..

The aero- and space surveying in agriculture can be used
also for solving certain tasks involwed, for example, in the qu-
est for arable land, inventory of pastures for animal husbandry
search of ground water for water supply for agricultural terri-
tories in arid regions, etc.

The foregoing has determined the major orientation in tra-
ining specialists for the study of land resources with the aid
of aero~ and space methods in the Moscow Institute of Land Use
Planning Engineers.

The curriculum and the syllabi for all disciplines con-
stltute the main state documents for training land management
engineers. Speclal emphasis in the curriculum is placed upon
the sequence in which the disciplines should be studied,with
due consideration being given to the structural-logical connec-
tion between them,and the forecast model of the specialist which
is based on the- agrlcultural imperatives for 5-8 years sahead.

The formation in students of the dialectico-materialistic out-

look, and professionally training them in their line of specia-
lity on the basis of the general political education are in the
focus of concern of the teaching staff.

In the curriculum there are the following groups of dis-
ciplines:

I. General educational disciplines - political economy,
higher mathematics, physics, radioelectronics, computer techno-
logy, physical geography and landseape study, nature protection,
etec; to which the total I200 academic hours are devoted.
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2. Agricultural disciplines - geomorphology, land reclama-
tion, soil science and geobotanics, forestry scilence, agriculture
and plant growing, land cadastre, land law, land management, etc.,
to which the total of 700 academic hours are devoted.

5. Geodetic diseciplines - geodesy, higher geodesy, the the-
ories and methods of informatiom processing, cartography, etc.,
to which the total of I0CO academic hours are devoted.

4. Air surveying, photogrammetry, and deciphering of agric-
ultural objects, aero space survey, photography, deciphering of
photographs, etc., to which the total of I300 academic hours are
devoted.

In obtaining fundamental knowledge in political economy,
mathematics, physics, and other disciplines in the sphere of gen-
eral education, the students also receive a good grounding in
computer technology, and computer programming. The Institute po-
ssesses a computer center which has modern computers and "Elek-
tronika"” microprocessors. In the computer halls in which the stu-
dents are studying with the aid of display facilities, individual
assignments are fulfilled by them - course theses on 1nformation
processing in many academic disciplines in dialogue with ES com-
puters-geodesy, hlgher geodesy, photogrammetry, cartography,etc.
Since the 1nterpretatlon of agero- and space surveys for the stu-
dy of land resources is difficult without knowledge of agricul-

~ tural dlsclpllnes of which we spcke above.

. In studing agrlculture. attention is drown to the condltl--
ons of life of agricaltural plants (air, heat, and water regimes
of the soil), the agrotechnlcal measures. in 3011 protection from
water and wxnd er031on, etc. In the course in plant—growlng the
- study is made of various agricultural crops (wheat, malze, mil=-
let, etc.), as also of the conditioms of their cultlvatlon, me=
thods of soil cultivation, and the measures of control against
plant pests, etec.

In the course in land management, land cadastire, the ques-
tions of rational organisation or agrlcultural territory are stu-
died, with due consideration to the zonal systems of agriculture,
the quantltatlve and qualitative assessment of lands, with the
use of automated systems of land rescurces management, soil rati-
ng, etce.

The course in soil science familiarises students with so-
il types, methods of studying them, with a view to obtaining va-
rious characteristics necessary for compiling soil maps. To be
able to correctly register and decipher lands to which reclama-
tion measures are applied, students are offered a course in land
reclamation which acquaints them with irrigation, drainage, anti-
eroszon, and other types of land ameliorations.

Disciplines, such as geodesy, air survey, and photogrammet-
ry are also intended to provide students with the necessary prof-
essional knowledge.

Geodesy constitutes one of the central disciplines which
is studied by students in their first two years in the Institu-
te. Major emphasis in studylng the course 1s placed upon modern
technologies of tropographic surveying with the aid of ground-
based methods (techeometric, etc.) and classification survey of
aero- and space imades. The students study moderm instruments
used for measuring angles and elevations, and also distances
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between the points of the terrain.

The assessment of the accuracy of measument results is ac-
cented in the course.For example,in studying topographic plans,
the tasks are solved for assessment of the accuracy of the area
of land plots when it is determined on the basis of the integer
model of its contour or on the basis of its plan with the aid of
the integrating instrument,which is of importance for reliable
quantitative determinaition of land resources,etc.

In the course in the higher geodesy, the main emphasis is
placed on studying questions involved in organising aero- and
space surveys, and, then, studying their results. In this way,
students obtain knowledge of radiogeodetic aircraft systems used
for closing photos, the astro-inertial orientation in photo made
from space, application of autonomous definitions in bridging
aero- and space photos to the main bases of geodetic datums. In
the section of the course devoted to plane coordinates, the meth-
od is given of measuring curvilinear surfaces and the methodology
of computing the areas of surfaces and that of quantifying the
surfaces of sizable regions in connection with the assessment of
land resources distribution. The course in cartography offers
the mathematical basis and process of the thematic agricultural
mapping. The students are offered lectures and are given indivi-
dual laboratory assignments in computing cartographic proJjec-
tions with the aid of computers, and also lectures in the tech-
nology of agricultural mapping and atlas-meking, automation of
work 1n cartography and other questions. : :

The geometric and physical basis of aero-space surveying,
(aero-space scanning photocameras, the equipment for small-freme
aero-space television, radio location survey, etc.), the techno-
logy of surveying work, including the selection of the type and
parameters of the survey systems, the development of the prog-
ramme for planning srace survey are given in the course in space
8ero-survey. '

It is known that in creating agricultural maps, their deci-
phering takes up more than a quarter of the total volume of work
involved in this effort. This share considerably increases = when
maps are revised. In using the results of space surveys, the ex-
traction of sense information comes to occupy a predominant pla-
ce. Therefore, one of the most impotant questions involved in
training specialists in making land resources study is that of
methods of image deciphering. The course in image deciphering
offers data on optical characteristics of the landscape elements,
and the technology of spectrometric research. Special attention
is given to the methods of deciphering: visual, machine-visual
and automated. An important place in this course is given to
selecting the conditions of aero-survey for agricultural purpo-
ses, soil, geobotanic,hydrographic, and hydro-geological agri-
cultural deciphering to the questions of use of aero- and space
survey for studying and protecting the environment.

In the course in photogrammetry, consideration is given to
the techology of topographic mapping with the of analogy stereo-
photogremmetric instruments and the collateral theoretical ques-
tions, including anelysis of aerophotos, phototriangulation,fun-
dementals of stereoscopic observations, mutual orientation  of
pairs of photos, extenal orientation of the geocmetric model etc.
The course also offers the methods of photo grammetric work in
studying land recources and namely:photogrammetric methods in
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establishing and restoring land-use boundaries, inventory of ag-
ricultural land, the study and determination of the quantitative
indicators of SOll erosion, maintenance of land cadastre, deter-
mination of soil salinity, ete.

The course ayllabl offer the basis for implementation of
the curriculum; the aim that is pursued in drawing up the syllabi
consists in ach1ev1ng a situation in which the organisation of
tralnlng would be at the level of the advanced achievements of

science and technology, so that the student would be able to grasp
creative work habits,would acquire the capacity for advaneing and
implementing new progre881ve ideas, would deeply realise the es-
sence of the agrarian transformatlons would develop this economic
thinking, would be able to raise and solve technical questions

for sero-gecdetic work for agriculture, would learn how to be ex-
acting to himself and in relation to economizing and frugality,
would master the methods of developing multi-variant solutions on
the basis of economico-mathematical methods and computers.

Training engineers skilled in studying land resources is ba-
sed on the advanced organisational forms and methods of teaching,
which are called upon to create the conditions necessary for in-
tensification of the training snd educational process,the firm
and creative grasp by the students of the growing volumes of pro-
fessional knowledge. Students carry out their practical training
in laboratories which are equipped with modern geodetic and aero-
geodetic equipmeht, and also technical teachlng aids: cinema, te-
levision, trasining systems with sutomatic feed-back, 1nstruments
for immediate control, etc. The theoretical training of students
is connected lndlssolubly with their practical training,for which
purpose the last two years in the Institute students are required
to work during 22 week in production organlsatlon in deciphering
and studying land resources. The practical training provides the
combination of theoretical knowlegdge with the ability to solve
questions that may arise in the course of concrete work, and al-
lows students to make their contribution to the implementation by
respective institutions of their plans and programmes.

The teaching process in the Institute Is supported by the
availability of high-quality instructional literature, Among the
textbooks we shoud mention "Geodesy"”, by Maslov A.V., Gordeev
A.V., Batrakov Y.G.,"Land-Management Des1gn1ng" by a group of au-
thors, edited by S.A. Udachina; "Pedology with the Foundations
of Geobotanics" by A.F. Golubev, and many other. Besides, the fa-
culty workers have written many manuals in support of laboratory .
and course theses which are whitten individually by each student
under the guidance of the respective teacher.

The textbooks and manual thus published make it possible to
organize the independent work by students in the laboratories of
the Institute after the obligatory classes are over, with the par-
tlclpatlon of the respective teacher. The 1ndependent work by stu-
dents is rather wide in scope, beglnlng from solving rather simp-
le tasks during the two first years in the Institute and ending
w1th the implementation by students of intricate course projects
in the last years of their study at the Inatitute, during some
semester. The topics of course projects are oriented towards sol-
v1ng productlcn tasks of pressing importance in the field of or-
ganisation of land resources management, compilation of agrlcul-
tural atlases and maps on the basis of aero- and space surveying,
the computation of the parsmeters of the space images of agricul-
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turael objects, etc. Students defend their individual course the-
ses before the Chair Commission in which production workers also
participate, and their work is assessed on the basis of the four-
point system with regard to the level and quality of the theses
written by the students during the above-mentioned semester.

Involvement of students in research activities is widely
practiced. For this purpose a Student Scientific Society and also
a Student Designing Bureasu have been created in the Moscow Insti-
tute of Land Use Planning Engineers. Annualy, student scientific
conferences take place,at which the students promulgate the re-
sults of the research completed by them. Part of the research to-
pics is carried out on contract with production organisations,for
which the students receive a salary in addition to the state sti-
pends. Involvement of students in scientific research carried out
by chair experts has a positive impact upon the formation of the
Institute's scientific school because the most talented youth is
offered after completing the Institute to continue their studies
in the post-graduate course or to work as teachers in the Insti-
tute. The most valuable results of scientific research by stu-
dents are published in the scientific transactions and are also
reported at All-Union conferences of students. The process of
teaching ends in the Institute with defending by students of
their diploma theses on topics selected by them. In writing the
thesis, the student uses the materials collected by him in the
period of pre-diploma practice term in the production field. 1In
making technico-economic computations in the course of diploma
writing use is widely made by students of computers for valida-
ting the decisions made by them, also the modern tools of res-
pective statistics, and the theory of probabilities.

The most original works are recommended for introduction in
the fieid of production. '

The teachers of the Institute are improving their pedagogi-
cal skills on a systematic basis by studying at the advanced tra-
ining faculties, in the country's leading academic institutions.
At the Faculty of Land Management, there has been set np a perma-
nent seminar on the pedagogics of the Higher School, and scienti-
fic research and methodological conferences are held.

In conclusion, we would like to note that the articles des-
cribes the experience in training personnel for remote sensing of
land recources in the agricultural higher educational institution
- the Moscow Institute of Land Use Planning Engineers.Having rich
traditions in training students in land management and geodesy,
the Institute is making first steps in training students in new
and rapidly developing field of science and technology as is re-
mote sensing of the Earth, its resources, and the state of natu-
ral environment.

The scientific methodological work that has been accompli-
ehed by the Institute's work collective of professors and tea-
chers for the last 7-years demonstrates that the new direction
in training specialists in remote sensing of land resources with
a view to their effective use and protection is a promising one.




