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Monitoring of spontaneous waste tips and soils on the basis
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The purpose. To use innovative approach on the basis of air photography with the help of drone for
assessment of areas of soils under spontaneous waste tips; to analyze state and content of spontaneous
waste tips, to lead systematization of the gained information. Object of researches — lands of Derhachev
region (Kharkiv oblast) under spontaneous waste tips. Methods. Researches were spent by means of
drone with camera (Pentax W60) with the following settings: 1/2,3 CCD-matrix, shutter at shooting 1/5-
1/320, ISO 50-1600 in regimen Digital SR (5 Mp), regimen of serial shooting. Flight of drone covered
subject of inquiry. The flying height was 80 — 100 m, shooting was made at different conditions of
illumination and air cover. For 1 tour of shooting drone took more than 120 — 200 pictures of one field.
Results. They got orthophotoplans of surface of land, in particular under spontaneous waste tips. That
made it possible to determine, present and systematize in the form of database spontaneous waste tips
of Derhachev region. By results of systematization they calculate of areas of lands (soils) under
spontaneous waste tips for determination of areas of alienation of land under them. Conclusions. In
territory of Derhachov administrative region 2,5% of lands are under spontaneous waste tips. Practically
all of them are in limits of 1 km from edge of human settlement. For spontaneous waste tips use, as a
rule, forest belts, pits, gullens or headland
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Introduction. In Ukraine, waste disposal in the form of natural landfills has been steadily increasing
over the last decades. The alienation of land under natural landfills is spontaneous and uncontrolled. This
is a concern of the community and self-government bodies and the relevant Ministry of Ecology and
Environmental Protection, which has launched an appropriate disaster monitoring service.

Plastic was the dominant part of the waste. Unfortunately, the waste situation today is complicated
and is gaining momentum.

Research into the environmental impact of landfills through the analysis of storage and disposal sites
for production and consumption waste is being actively pursued worldwide [1-4].

For example, Vladimirov SA, Karchevsky AA (2010) used the survey method of searching for natural
landfills, in which the main role of the search is assigned to man. All other work focuses primarily on
monitoring and developing measures to reduce and prevent the negative effects of landfills on the
atmosphere, surface and groundwater, sail, flora, fauna and, as a consequence, human health.

Purpose To use an innovative approach based on aerial photography from a drone to estimate soil
areas under natural landfills. To analyze the condition and composition of natural landfills, to systematize
the information received.

Research Methods. The studies were conducted using a drone with a camera installed (Pentax W60
model) with the following settings of a 1/ 2.3 "CCD, shutter when shooting 1/ 5-1 / 320. ISO 50-1600 in
Digital SR mode (5 megapixels), Unmanned flight was conducted with the coverage of the object of study
by aerial photographs by flying throughout the study area. The height of the drone's flight over the test
sites (objects) was in the range of 80 m to 100 m, shooting was carried out under different lighting and
cloud conditions. To solve the problems of soil soil determination tours under natural dumps, the drone
routes were visually "snail-like" when using a camera (sensor) with GPS, or the like, the route looked like
parallel routes along the overlapping object. If a quick shooting result was required, then the route was



used in the form of several series of spirals, first from the bottom up, then from top to bottom over the test
fields, which eliminates errors in the definition of contours, different angles of the sun and significantly
reduce the time of shooting (up to 10 min. per 100 ha). During one round of shooting, DCLA took more
than 120-200 shots of one field.

After the shooting, aerial photographs were taken to obtain an orthophoto plan, which reflects a real
picture of the vegetation (including agricultural) condition on the field (s) and the location of the soil
contours. The images were processed in Agisoft Photoscan software using the following algorithm:

1. Selection of aerial photographs (AZ) to create an orthophoto plan by the basic criterion =— Photo
axis. If the axis had an angle greater than 100 then (AZ) in the processing process is rejected, because
the Brown model incorrectly reproduces similar AZs in the orthophoto plan. When creating an orthophoto
plan to address issues of nitrogen fertilization on the field (s), aerial photography was different from
another shooting by moving the sensor (aerial camera) over the field area. To get snapshots (the axis of
the camera ranges from 0 to 2 ) across the entire field of the field, the sensor (camera) moved like a spiral
in the center of the field, gradually rising and then decreasing to landing.

2. Selected aerial photographs were formed into a block (a series of images). If the images were more
than 300 units, then the processing was performed sequentially block by block, without overloading the
PC. After selecting and organizing, they carried out the “photo alignment” directly. The need for alignment
arises from the need to remove the aberration of the lens of the aerial camera itself. In the case where the
shooting was carried out under conditions of continuous or partial cloud, the contrast was enhanced with
the help of Erdasimage software. After alignment, received the original scheme, taking into account the
directions of shooting the aerial camera. It is important that the resulting images intersect, that is, have
common points (pixels) in the two adjacent images

After the model was built, the Processing sequence was selected from the menu. "Texture
construction" under the following conditions: parameterization mode: adaptive orthophoto, blending mode
selected: mosaic, width and height of atlas: 2048 (pixels). The result was an orthophoto plan of the study
object (see Fig. 1)

Research results. The methodological approach that was used to detect and map the natural landfills
on an electronic map was implemented on the basis of orthophoto planes obtained from the unmanned
aerial vehicle in the Dergachiv district.

The orthophoto plan around each settlement with the help of GIS package (Mapinfo) built circles that
had a radius not more than 1 km from the boundary of each settlement, where then again drone flights
(UAV - unmanned aerial vehicle) at a lower altitude [5 - 9] (see Fig. 1).

With this apparatus, detailed (planned and perspective) aerial photographs of the landfill site were
obtained (5 cm resolution). These snapshots were processed using the Erdasimage analysis suite and
the data obtained were recorded in the database.



Fig. 1. UAV flight route (red line)

The database collected quantitative and qualitative characteristics of both the landfill itself and its
area, location according to the relief and size, for the purpose of the subsequent calculation of the areas

of land alienated under the landfills of this area (Table).

View of the database of natural landfills of Dergachiv district of Kharkiv region (fragment)

Size, Volume, Quality
ID Date Relief Latitude | Longitude M2 m3 composition

84 10.09.2010 | Field 50,04639 | 35,83285 500 50 5200.3
94 10.09.2010 | slope 50,04196 | 35,85004 40 8 5200.3
97 10.09.2010 | skirt 50,03787 | 35,86961 200 30 5200.3
96 10.09.2010 | skirt 50,01408 | 35,84218 6000 20000 | 5200.3
98 10.09.2010 | ravine 50,03139 | 35,87866 300 40 5200.3
93 10.09.2010 | slope 50,0536 | 35,84845 6000 800 5200.3
91 10.09.2010 | slope 50,0542 | 35,85294 80 20 5200.3
82 10.09.2010 | skirt 50,06256 | 35,83304 2 1 5200.3
87 10.09.2010 | slope 50,05349 | 35,86001 80 10 5200.3
74 09.07.2010 | slope 50,07101 | 35,8717 4000 120 5200.3

5200.3
75 09.07.2010 | slope 50,07066 | 35,87192 2400 100 1413.3
76 09.07.2010 | slope 50,07009 | 35,8724 2500 40 5200.3
77 09.07.2010 | slope 50,06965 | 35,87279 2500 50 5200.3
78 09.07.2010 | slope 50,06922 | 35,87324 600 40 5200.3
79 09.07.2010 | slope 50,07285 | 35,87066 200 10 5200.3
73 09.07.2010 | slope 50,07253 | 35,86917 200 10 5200.3
81 10.09.2010 | ravine 50,06651 | 35,86014 2000 60 5200.3
52 10.09.2010 | slope 50,03981 | 35,94375 4000 20 5200.3
50 10.09.2010 | plain 50,0448 | 35,96452 200 10 5200.3
45 10.09.2010 | plain 50,04198 | 35,97386 60 4 2614;




5200.3;
2910.1.0.25

2613.2.9.02;
17 10.09.2010 | plain 50,00569 | 36,06098 5000 7500 2210

1710.2.9.31;
16 10.09.2010 | plain 50,00459 | 36,06287 2000 2200 2416.3

22 10.09.2010 | slope 50,02109 | 36,03766 400 40 2665.1.1.01

2640.3;
8 10.09.2010 | plain 49,98796 | 36,08523 60 30 2940.1.1.09

Table 1 does not show several components of the database, namely: the presence of filtrate, landfill
replenishment, radioactivity (starvation), organoleptic characteristics (odor,), distance to the settlement,
photo fixation of the landfill. Component — The qualitative composition of the landfill was performed using
the national waste classifier. Below are some of the original drone images that were used to create the
database (a total of over 120,000 images were taken on the territory of Dergachiv district).

a b
Fig. 2. Natural dump of Dergachiv district: a — geographical coordinates of the landfill:
49,985116; 36,100768; b — geographical coordinates of the landfill: 49,987925; 36,083640

After calculating the total area of natural landfills (more than 337 units), it is revealed that the total area
under landfills reaches 2.5% of the area of the entire administrative district of Kharkiv region. Of these,
clustered soils account for about 0.8%, that is, 0.8% are in landfills and could be used in the treatment of
agricultural land of land.

Conclusions

Of the study and prospects for the following research in this area: There is a problem of soil
contamination under natural landfills in the Dergachiv administrative district of Kharkiv region, 2.5% of the
area is already under natural landfills that could be used as arable land. Almost all natural landfills are
located no more than 1 km from the edge of the settlement. Under natural landfills, as a rule, a forest
strip, a quarry, a ravine or the edge of a field are used. That is, each of the dumps can be reached by
road. The landfills that are equipped do not get from 8-15% of the garbage due to payment for using the
landfill services. Garbage is dumped around an official landfill (for example, around 10 landfills occurred
around the territory of the Ultility Utility Utility Company). According to our own observations, single
emissions from natural landfills absorb them for several seasons, and in these cities there is an increased
background of phosphorus and potassium in the soil for several years in a row.



References

1. Abrosimov, A.V., Sheshukova L.V., & Nikolskiy D.B. (2013). Ispolzovanie kosmicheskikh
snimkov i geoinformatsionnykh tekhnologiy dlya monitoringa mest skladirovaniya otkhodov.
Geomatika, 1, 68-74. [In Russian].

2. Lukonina, O.A., Bulgakov, Ye.S., & Startsev, O.l. (2000). Vliyanie poligonov tverdykh bytovykh i
promyshlennykh otkhodov na sostoyanie okruzhayushchey sredy [Influence of solid domestic and
industrial waste landfills on the state of the environment]. News of Universities. Geology and exploration,
4, 126—133. [In Russian].

3. Kabite, G., Suryabhagavan, K.V., Argaw M., & Sulaiman H. (2012). GIS-Based Solid Waste
Landfill Site Selection in Addis Ababa, Ethiopia. International journal of Ecology and environmental
sciences, 38, 2-3, 59-72.

4. Solokha, M.O., & Baliuk, S.A. (2009). Problemy ta perspektyvy aeromonitorynhu gruntiv
[Problems and prospects of soil aero monitoring]. Bulletin Kharkov Nat. Agricultural University named
after V.V. Dokuchaieva, 3, 29-34. [In Ukrainian].

5. Fu, Z., Shen W, Xiao R., Xiong W., Shi Y., & Chen, B. (2012). Object-oriented industrial
solid waste identification using HJ satellite imagery: a case study of phosphogypsum. Earth Resources
and Environmental Remote Sensing/GIS Applications Ill. Proceedings of SPIE, 8538, 486.

6. Shcherbakova, Ye.V., & Knyr, L.L. (2013). Poligony TBO na territorii Krasnodarskogo kraya
Nauchnoe soobshchestvo studentov XXI stoletiya. In Yestestvennye nauki: IX studencheskaya
Mezhdunarodnaya zaochnaya nauchno-prakticheskaya konferentsiya (pp. 94-99). Novosibirsk, Russia.
[In Russian].

7. Jia L., Zhao Y.S., & Zang K. (2005). The Application of RS on the Monitoring of the Garbage
Landfill in Beijing. Chongqing Environmental Science, 27(5), 31 — 34.

8. Wu, WW,, & Liu, J. (2000). The Application of Remote Sensing Technology on the Distribution
Investigation of the Solid Waste in Beijing. Environmental Hygiene Engineering, 8 (2), 76-78.

9. Jia, L., & Zhao, Y.S. (2005). The Application of RS on the Monitoring of the Garbage Landfill in
Beijing. Chongging Environmental Science, 27(5), 31-34.

10. Bilotta, G., Barrile, V., & Meduri, G. (2012). Recognition and Classification of lllegal Dumps with
Object Based Image Analysis of Satellite Data. Extended abstracts Third annual hyperspectral imaging
conference. Rome, 2, 1217.

11. Faisal, K. M. Al, Ahmad, & Shake, A. (25 August — 01 September 2012). Remote sensing
techniques as a tool for environmental monitoring. In International Archives of the Photogrammetry,
Remote Sensing and Spatial Information Sciences (pp. 1377-41382). Melbourne, Australia.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


