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During the recent decades a new discipline of
biogeophysics remote sensing of vegetation has been
born. This was stimulated by the need to describe in
more detail the energy and mass exchange between
the ground surface and atmosphere in the mathemati-
cal models of the global and regional climate, by the
need to have rapid information about biological
productivity and yield of the vegetation over the large
areas and probably to most extent by military needs,
connected with rocket piloting. The rapid develop-
ment of remote sensing has based on:

i) The existence of Earth’ s satellites, originally
constructed for military and astronomical needs.

ii) The availability of the powerful enough com-
puter technology for recording, data processing and
analy sis.

iii) The possibility to use the radiative transfer
elaborated  for

atmospheric physics and neutron transport in nuclear

theory  originally astrophysics,
reactors.

The main problem of remote sensing of the vege-
tation might be formulated as follows: measuring
from satellites or airplanes electromagnetic radiation
in optical, thermal and microwave spectral regions
reflected from vegetation and the solving the inversion
problem to obtain information for -classification,
distribution, functioning and productivity of different
kinds of vegetation over the whole Earth surface.
Reflected from vegetation electromagnetic radiation is
determined by the following factors:

i) Conditions of illumination above the vegeta-
tion.

i) The disturbing influence.of, the atmosphere. in

propagation of the reflected radiation.

iii) The properties of the vegetation and soil in
scattering of the radiation.

iv)The architecture of the whole canopy as well
as individual plants.

There exist different fundamental and practical
difficulties which limit the solving of the main prob-
lem.

1) Within a certain type of vegetation the varia-
tion of the reflected radiation is great within pixels
variations may exceed variations between pixels. The
main reason of these variations is the semiregular
structure and inhomogeneity of vegetation itself.
These variations are smaller for cultural vegetation
and greater for natural one, e.g. for forests and
shrubs.

2) Nonflat relief of the ground surface changing
the conditions of illumination.

3) The existence of the cloud cover in the Earth
atmosphere drastically limiting the possible time for
remote sensing in optical and thermal spectral
regions.

4) Lack of detailed enough information about 3D
distribution of the optical properties of the atmosphere
resulting in erroneous atmospheric correction.

5) Different technical errors connected with
sensor calibration and stability, with registration, da-
ta processing, etc.

Due to these difficulties the inverse problem
having the measuring data of the reflected radiation
about some certain type of vegetation to determine the
optical and architectural parameters of this vegetation

must he mathematically treated as incorrect inverse
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problem. During further development of the remote
sensing technology, theory and methodology the
accuracy to solve the incorrect inverse problem might
be increased but the main limiting factor remains
obtained by remote sensing vegetation parameters
quite poorly express the main biological processes

alloca-

tion, etc, of the growing vegetation. In the nearest

photosynthesis, respiration, transpiration,
future the perspective problems of vegetation remote
sensing studies are probably the follow ing:

1. Further development of active methods by
means of lidars and microwave radars.

2. Simultaneous measurements in optical, ther-
mal and microw ave spectral regions.

3. Use of the angular distribution of reflected
radiation and further development of the BDRF
models in solving the inverse problem.

4. More detailed in optical region spectral analy-
sis of the reflected radiation by means of CCD

surements of the same objects connected with phono-
logical models.

6. Development of the principles and methods
for regional averaging of vegetation characteristics.

7. Using data of all spectral regions to develop
new SPAM models for different types of vegetation.

8. Development of combined integral models for
describing functioning, productivity and vyield of

different types of vegetation using all data sets geo-

graphical, ground service and remote sensing.
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