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Abstract. The article deals with basic theoretical and practical problems of modern geophysical mapping emphasized in this article. Attention is drawn to the need to develop the theory of geophysical mapping following the widespread use of geoinformatic technologies in the preparation and presentation of geophysical maps. The analysis of fundamental geophysical maps and maps, which are contained in national, regional and GIS atlases, showed their role in the atlas maping. The discussing revealed the characteristics of preparation and presentation of geophysical maps in Russia and in foreign countries.
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1. Introduction
An importance in conducting geological and geophysical surveys is defined by modern needs in search and exploration of mineral resources, especially hydrocarbons. One of the key documents that represent field geophysical survey results are geophysical maps. Together with geological maps these maps are used to perform empirical generalizations and conclusions, to justify further exploration and production of mineral resources, to assess conditions in the construction of engineering structures, i.e. geophysical maps have a large scientific and practical significance.
The study of geophysical maps as special shaped-iconic models of reality was not the central theme in geophysical and cartographic research, so there is no scientific justification for ordering and construction and use of geophysical maps to date. Given that this type of maps has a great importance and rich history, it is necessary to identify the main current problems, to define the possible solutions and the direction of further development of geophysical mapping as a key for mapping natural phenomena.
2. Geophysical maps classification
Geophysical maps – maps of Earth’s physical fields (gravitational, magnetic, electrical, thermal and others). Parameters of geophysical maps are the main element contents and its spatial and temporal distribution is directly related to the natural conditions of the theory, including its geological structure. The properties of mapped phenomena enable to have quite a wide range of mapping subjects to geophysical maps. As a consequence, geophysical maps need to give order in a systematic classification. It should be carried out on those criteria that take into account the interests of the features of native science by these maps like the geophysics.
The lack of a complex classification is due to the fact that most of geophysical maps are treated as one of the geological maps type. Of course, geophysical data and maps that represent them are one of the main information sources when creating geological maps. However, if you look at geophysical maps only from the standpoint of geology, we will only consider local spatial coverage maps that are created based on the results of the geophysical survey of geological phenomena. As a result, the classification will not get such maps as maps of the magnetic declination of the Earth – phenomenon, which is the most geophysical, then geological. So often provides a global ranking by the field’s nature with division geophysical maps to maps of the gravitational, magnetic, electrical, thermal and radiometric field and field of elastic waves (nature seismic field). Thus, the field’s nature is the most reasonable and common criteria for classification of geophysical maps, founded in geophysics and exploration geophysics.
Another principle of the logical division is the field’s type that is defined by specificity presentation of geophysical information. Observed fields are generated by directly measured values usually processed to recover a normal or anomaly component. Anomaly field – observed values deviations field – is of particular importance for studies of area’s geological structure or to determine the parameters of abrupt changes at the global level. Therefore, the most common mapping are the gravity field anomaly maps in various reductions, the magnetic anomaly maps, etc. To highlight the special characteristics, the values are subjected to special treatment, as a result of which produces a transformed field. It result in getting as diverse in character transmitted maps information such as trend maps, velocity of the direct wave maps, isoporic maps (maps of the Earth’s surface connecting points of equal annual change in one of the magnetic elements), etc. In this case, classification on the field’s nature is insufficient.
Along with the increasing number of cartographic products and the need to determine degree of the territory studied by geophysical maps are spreading somewhat different in content maps – maps of geophysical knowledge. This type of maps is actively involved in the existing GIS atlases precisely in section “geophysical maps”. For example, there are layers of objects that display area, which hosted the ground geophysical, detailed aeromagnetic and low-altitude airborne geophysical survey in the GIS atlas of Geological Survey of Finland. Similarly completed GIS atlas of the State Geological Institute of Dionyz Stur. In each of the sections devoted to geoelectric, radiometric, magnetic, gravimetric and seismic field, there are maps of knowledge shown objects, their metadata and related documentation.
Such a wide distribution maps of knowledge is the fact of their importance and the need to include them in the geophysical maps category. However, in the strict sense they do not fit into any existing classification and therefore to extend it necessary to turn to the subject of mapping. The knowledge, in fact, is not a direct reflection of natural phenomena, which is most often encountered in the preparation of geophysical maps, but rather a more abstracted notion and expresses a generalization of the available data. According to A.M. Volkov the distribution of such information can be defined as "a field that characterizes the state of knowledge areas and their projections for the prospects of finding minerals". Of course, information about geophysical knowledge is a key to the design phase of geophysical surveys and characterizes promising areas, and thus these maps should also refer to the geophysical maps. The nature of the field might take again as a unifying trait, but to designate the natural field’s maps and abstract field’s maps. This principle will expand the existing classification and unambiguously interpret other geophysical maps, such as health- and environmental geophysical maps. It increases openness degree of classification, which is one of the main indicators of quality of applied ranking. Thus, the generalized classification of geophysical maps can look like Figure 1.
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Figure 1. The example of geophysical maps classification (grey color highlights the existing classifications)
3. The creating and presentation of geophysical maps
3.1. GIS in geophysical mapping
The availability of high-grade classification, justified in terms of geophysics, allows not only organizing all the information available within the geophysical mapping, but also using it when creating the map database. Having reasonable grounds for classification, it’s every step possible to encode a certain way, thus for each map you can make an identification code. In this case opens the possibility of using search algorithms and processing of metadata when creating special expert systems to work with cartographic and geophysical information. This will expand the use of GIS, not only as a powerful source tools of geostatistics, but also as a means of accumulating and storing mapping and geophysical data using the “creation of knowledge bases and expert systems”.
Modern methods of creating geophysical maps provide for GIS software as the preparatory and in the final stages of development. Usually, the original analog data is scanned and digitized by means of a full-featured GIS software such as ArcGIS. Then create a matrix on a regular grid format GRD. The resulting information was further special processing (filtering, smoothing, etc.) – for example, to create sheets of geophysical maps Geological Survey of Norway (NGU) used Geosoft Oasis Montaj program. The result is a digital model (matrix) and maps accompanied by attributive data.
The creating geophysical maps carried out in accordance with the instructions, developed by specialized research institutes. It is regulate such factors as the choice of scale reporting map, selection of contour interval, etc.
3.2. The presentation of geophysical maps
In practice of geophysical mapping provides a background presentation levels between contours. Choice of detail, the number of stages and the colors of the scale depends on the scale of the map, on the nature of the distribution of the phenomenon being mapped territory, but also on the established tradition in the field of design. As a result, each map takes on personality traits, and the use of various color scales ensures their uniqueness. Table 1 shows examples of color scales that are used to display different geophysical fields on the fundamental geophysical maps and maps of national atlases. A comparison reveals that on most foreign maps of the magnetic field around the negative values are marked in blue and positive – pink. In Russia these colors are traditionally used in the reverse order. The same differences apply to the maps of the gravitational field: in Russia for the bottom step of the color scale adopted green and foreign maps – blue.
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Table 1. Color scales of geophysical maps
Mapping parameters of geophysical fields on the Russian and foreign maps are used, as a rule, the standard unit of measurement. Differences were observed only for mapping magnetic field anomalies – in Russia the most common is the representation of value in millioersteds (mOe), while in a foreign practice to express the meaning of anomalies in nanoteslas (nT). For correlating data from the National Atlas of Russia and maps of the anomalous magnetic field, drawn at the end of XX century, an explanation is given in the legend “1 mOe equal to 100 nT”. Modern magnetic maps of Russia, as a rule, show the intensity of anomalies only nanoteslas (eg atlas “Geology and Mineral Resources of the Russian Shelf”).

In practice, also found a map of distribution parameters of geophysical fields only the background color without contours. In this case the map loses its accuracy, but becomes even greater visibility. This technique is often used for maps in atlases. An example is the geophysical maps of the National Atlas of the Czech Republic.
Another means of increasing the visibility and plasticity is to perform cleaning “pseudo relief», which makes it easier to determine the abrupt changes in the distribution of anomalies. An example is published in 2004 Gravity map of Italy, where the washing is made taking into account the northeastern lighting. In Norway for sheets of magnetic maps used southeast direction of illumination. Russia also used this technique to maps of the gravitational and magnetic fields, using traditional for the Russian school of north-western direction of illumination.

3.3. Relevance and accuracy of geophysical maps
Geophysical phenomena appear on the map, of course, have given a new look and the opportunity to improve and expand the methodological basis of continuous mapping of the spatial and temporal distributions. It was the formation of concepts in the field of cartography (research Chervyakov V.A., Krumbein W.C., Krcho J., Robinson A.H., Hall P. and others), according to which the isoline modeling can be applied not only to the continuous nature (as in the case of geophysical phenomena), but also to map discrete socio-economic phenomena (for example, for mapping population density). In this sense geophysical maps serve as a reference application contours, because they reflect the real continuous phenomenon. Therefore, the investigation of the phenomenon within the geophysical mapping a positive impact on the use of isoline model environmental and demographic processes, statistical analysis and mathematical processing of map information, etc.
An issues of rational selection of contour interval, develop methods to evaluate the accuracy of maps and other tasks requiring cartographic approach to a solution are important too. Selection of contour interval is the main indicator of the quality of geophysical maps. It determines the accuracy, detail, reliability, visibility maps and other factors. The choice section contour should not be linked with the concept of accuracy of the map in the traditional sense. Increasing the detail geophysical maps (by reducing the cross section) in most cases leads to a decrease in accuracy, because the map appears false contours mapping phenomena. When a balance between these parameters was found, it is achieved maximum benefit from information transmitted by maps.

Existing methods for evaluating the accuracy of geophysical maps using a limited set of criteria that defines only one property maps – accuracy. These include a standard error of shooting and charting works, including the error of measuring instruments, taking into account the influence of topography, the choice of scale and contour interval, etc. Geophysical maps can be accessed from the standpoint of reliability, conditioning, readability, design, etc. However, because of the specific cards associated with fixing the quantitative characteristics, these concepts should have their semantic content. For example, the reliability – inerrancy map content, the absence of the misinformation – to be achieved corresponding quality of raw materials, including crew.
4. Conclusion
Understanding and addressing the mentioned problems is a promising direction for cooperation mapping and geophysics. This may be involved theoretical experience cartography. Of particular importance here is the development of cartographic method of research. Now geophysical maps are within geological mapping, as they are used as a “thematic framework for the creation of state geological maps”. However, the subject of study geophysical maps is quite broad and requires research. The use of cartographic method will reveal the many facets of the transmitted geophysical mapping information.

Thus, the solution of mentioned problems is determined the prospective ways for cartography and geophysics productive cooperation. These two sciences have a common subject of research – the Earth, – and therefore considering current world state of exploration and production mineral resources geophysical mapping will receive another special meaning for cartography and geophysics, and for the whole scientific world.
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