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SUMMARY

The methodology of land management and cartographic works in the implementation of ecological
certification of agricultural lands is considered. Their role and place in the ecological passport system
are determined. It is established that the further development of this system is the creation of
electronic databases based on GIS technologies.
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Introduction

As a result of the reform of the agricultural sector of the economy, the opening of the land market and
the development of degradation processes, that take place in the agricultural landscape, a number of
problems have arisen. Especially for their detection and elimination, the ecological passport of
agricultural landscapes (for its various types) was developed.

Results of the research

Ecological passport is a normative-legal document that contains comprehensive data on the location,
functions, characteristics of the object, the degree of natural and other resources usage, their impact
on the main components of the environment; a document that is focused on the specifics and
dynamics of the environmental problem development and contains the necessary information for the
effective solution of environmental issues. The structure of the previously proposed ecological
passport of the agricultural landscape (Hanchuk M.M. et al., 2014) includes land management,
making of topographic plans of the surveyed plot and cartographic materials on various topics.

There are several stages of land management works.

The first stage is preparatory. Carrying out organizational work in the preparatory stage involves the
implementation of a number of measures, such as making and agreeing on a work plan, creating a
work schedule (determining the area of the survey, surveying the area, determining the size of the
elementary plot).

Then preparatory work for the land survey is carried out:

1. making up a plan of the surveying works on the plot and field, and making changes to the plan and
cartographic base of the previous survey (boundaries of fields, agricultural lands, roads adjacent to the
plot, the anti-erosion measures presence and their state, the boundaries of crops and their varieties in
certain areas, etc.). In addition, landforms (macro-, meso- and micro-relief, steepness of the surveyed
plot, direction of the drainage network), agricultural forms of soils, land erosion are studied and
mapped (Yatsuk I.P. et al., 2013).

2. determination or clarification the elementary plots area, which will ensure the accuracy of the
agrochemical survey, will help to determine the required number of spot samples for agrochemical
testing.

3. production and specification of the plan and cartographic base. According to the zonal soil and
climatic conditions of management and level of intensification of agriculture while agrochemical
testing of arable lands the following scales of maps are used on the territory of Ukraine: Polissya zone
- 1: 10000, Forest-steppe zone - 1: 10000, 1: 25000, Steppe zone - 1: 25000, mountain and foothill
areas - 1: 10000, zones of intensive chemicalization - 1: 10000 (Sozinov O.O. et al., 1994; Patyka
V.P. etal., 2002; Ryzhuk S.M. et al., 2003; Yatsuk I.P. et al., 2013).

In the agrochemical testing of agricultural landscapes, the scale of the prepared plan and cartographic
base should coincide with the scale of the soil map of the surveyed territory (Sozinov O.O. et al.,
1994).

When making or specifying the plan and cartographic base, the land use plans, which indicate the
elements of internal land management and the boundaries of soil contours or agricultural groups, the
location of perennials, greenhouses and other objects of agrochemical testing are considered as the
source material. After the reconnaissance processes, a field scheme and a net of elementary plots of
the established size are applied to them.

The shape of the elementary plot is a square or rectangle with an aspect ratio of 2: 1. If due to the
complex configuration of the land plot or inhomogeneity of the soil cover it is not possible to enter a
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square or rectangular shape in its contours, it is allowed to use the wrong shape of the elementary plot
(Fig. 1).
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Figure 1 The scheme of division of fields into elementary plots (Sozinov 0.0 .et al., 1994)

4. one of the plan and cartographic base samples is used for soil and plant sampling works. After soil
sampling, the samples numbering and their marking on a plan and cartographic base, it is used for the
creation of agrochemical cartograms.

The second stage is a field stage. The accurate spot sampling is the main condition during the soil and
plants sampling works.

Taking into account the peculiarities of agrochemical monitoring of fields, pastures and hayfields,
four elementary plots, the size of which are 50 x 50 m in I-II categories of complexity and 25 x 25 m
in I1-1V categories of complexity are distinguished (Hrekov V.O. et al., 2011; Yatsuk I.P. et al.,
2013) (Fig. 2).

The third stage is the desktop study. Agrochemical cartograms are compiled during the desktop study
stage. They are made for each of the types of agricultural landscapes (arable land, pastures, hayfields,
perennials), on which such indicators as the humus content, the content of mobile nutrients (P, K, N),
the acidity and alkalinity degree are determined. The initial data for the agrochemical cartogram is the
plan and cartographic base on which soil differences, agro-production groups, a net of elementary
plots and unsoldering schemes are marked.

Allocating land shares of agrochemical contours within the land plot, it is necessary to take into
account that the agrochemical contour outlines the area not less than the area of three elementary
plots; while creating an agrochemical cartogram for the land share in the agrochemical contour, the
area from one elementary plot is allocated (Yatsuk I.P. et al., 2013).
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Figure 2 Scheme of soil and plant sampling (Hrekov V.O. et al., 2011)

The main methods for agrochemical cartograms creating are agrochemical contours generalization
and indicators generalization.

Collection of field materials of the
agrochemical testing

| 7 !

Geometric, -
radiometric and other
correlation of remote

sensing materials

Earth remote sensing materials

Laboratory processing
of field materials of
the agrochemical

Permanent

GPS station testing
]
Linking of'the remote | - i
sensing materials to [* 2 Formation of thematic
the geodetic basis 7 databases of

agrochemical testing

Integration of
semantic and
cartographic
information into GIS
GIS server

Formation of spatial grid-
models of each agrochemical
indicator on the basis of
geostatic tools

The degree of radionuclide| |

contamination

The degree of heavy metals

contamination
IIIumus content

| Other

IN. P,K
|Ph

Client-server interface

CCustomer-consumer of information)

Figure 3 Generalized technological scheme of digital agrochemical passport formation (Dolzhenchuk
V. et al, 2009)

\

The method of agrochemical contours generalization provides for a shift of all agrochemical contours
from agrochemical cartograms of each individual household to the plan and cartographic base.
Applying this method means using scales for grouping soils by humus content, the content of mobile
nutrients, the acidity and alkalinity degree (Yatsuk I.P. et al., 2013).
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The method of indicators generalization is used in creating agrochemical cartograms by humus
content, the content of mobile nutrients, acidity and alkalinity degree while the agrochemical contour
of the plot, combined into an array of land shares is taken as a unit of mapping.

With the development of GIS technologies there is a need to create an electronic database for
ecological certification of agricultural landscapes (Fig. 3) which will necessarily include cartographic
materials and will be connected to the public cadastral map of Ukraine.

The development of an electronic database for environmental passports is based on the Earth remote
sensing materials with a resolution of up to 1 meter / pixel (Dolzhenchuk V. et al., 2009). As the
software platform a geographic information system (e.g. Arcinfo) is used. For stable database
operation it is necessary to set up servers on the territory of each region of Ukraine, this will allow
constant and uninterrupted access via the Internet.

Conclusions

Therefore, land management and cartographic works play an important role in the implementation of
ecological certification of agricultural landscapes: serve as a basis for determining the parameters of
the surveyed plot, sampling, agrochemical testing; as the source materials for the electronic database
development. In the future it will be possible to implement measures to reduce the negative
anthropogenic impact on agricultural lands on the basis of the developed cartographic material.
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