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Goal.  To determine the connection between the spectral characteristics of agricultural crops and the 

moisture content of their crops.  To develop a system for monitoring the state of moisture content of crops on 

various administrative levels in different natural-landscape conditions according to space debris data.  

Methods.  A method for determining the provision of moisture crops according to the data of remote sensing 

of the Earth, based on the complex use of satellite data of various spacious differentiation and catch-based 

terrestrial data, has been developed.  Results  Under the vegetation growth indices obtained from the data of 

space deposition of low spatial resolution of NOAA, an analysis of the vegetation status in accordance with 

the natural climatic zones was carried out and an area with unsatisfactory moisture supply of crops was 

identified.  It is proposed to determine the moisture content of plants at the local level in terms of spatial 

distribution of vegetation indices within homogeneous regions and corresponding mathematical-statistical 

models.  Conclusions  The system of remote monitoring of the volatility of agricultural crops ensures the 

efficiency and quality of identification of crisis drought phenomena in agroecosystems and water stresses in 

crops, as well as the adoption of managerial decisions on adjusting agrotechnologies at different levels of 

agroecosystem management to prevent  the development of arid phenomena and the adaptation of land-use 

systems to climate change. 
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Ukraine has extremely favorable natural conditions for the development of rural economy: temperate 

climate, fertile soils, large areas of arable land.  At the same time, in separate Ukraine is characterized by 

drought that has a negative impact on agribusiness.   

Over the past 120 years, over 70 droughts have been recorded in Ukraine.  During the years of 

independence Ukraine experienced 11 drought: 1992, 1994, 1996, 1999, 2000, 2002, 2003, 2005, 2007, 

2009, 2010. Extremely strong and severe drought was observed in the spring-summer period of 2007.  

About 2 thirds of the country's territory, more than one third of the crops, caused an area of billions of losses 

in the zone of its spread [8].  In addition, in the south of Ukraine, in 2007, on an area of up to 5 million 

hectares, there was a catastrophic dust storm. 

In recent decades, the rate of increase in temperature in Ukraine is significantly ahead of the average 

planetary index, which increases the risk of drought [6].  In order to mitigate the effects of drought, it is 

necessary to timely detect and monitor the state of moisture content of crops in agricultural crops.  In 

traditional methods for determining the moisture content of crops, data from terrestrial meteorological studies 

(rainfall, soil temperature and air temperature, soil moisture and air) are used.  One of the main problems of 

traditional methods is the discreteness of the network of agrometeorological stations and stations, which 

reduces the ability to quickly obtain information in space and time. 

To solve this problem at different administrative levels it is expedient to use not only traditional ground 

methods, but also observations from outer space.  The development of modern satellite remote sensing 

systems, the application of software complexes for processing digital images and geographic information 

systems (GIS) for the purpose of data analysis and their interpretation contribute to obtaining much more 

operational and reliable information on the state of crop sowing,  in particular the conditions of hydration.  

There are now enough satellites with equipment that can be used to objectively assess the condition of 

agricultural lands at the country or oblast level, at the level of individual farms or even individual fields.  



Therefore, it is advisable to improve the traditional system of monitoring moisture-deficiency of agro-

landscapes and crops for the purpose of operational information provision of management structures and 

subjects of management of different levels.  Consequently, in the context of climate change, the 

development and implementation of remote sensing technologies from the Earth (RSZ), which due to the 

high level of visibility, efficiency and objectivity, is the most effective source of geospatial information that 

substantially complements information from traditional ground sources, for example  , concerning the state of 

moisture content of crops in separate phases of development of plants, which, in turn, makes it possible to 

timely adjust the technological processes and carry out remote predictive estimates of the productivity of 

crops  and defining critical regions. 

By solving the problems of assessing the state of vegetation cover (in particular, their moisture safety) by 

remote methods, significant influence was made by B.V.  Vinogradov, V.Ya.  Kondratiev, P.P.  Fedchenko, 

SM  Kochubei, T.M.  Shadchin, O.A.  Wars  Among foreign scholars should be noted R. Jackson, B. Gao, F. 

Kogan.  Most studies were conducted within specific territories using specific remote sensing systems. 

The purpose of the research is to develop a system for monitoring the state of water supply of agricultural 

crops at different administrative levels through the integrated use of satellite data of various spatial 

differentiations in different natural-landscape conditions.  

 Materials and methods of research.  Analysis of moisture content of crops on the basis of satellite 

information is based on the connection of vegetation with its spectral characteristics.  By satellite data of 

remote sensing in different spectral ranges, various vegetation indices characterizing vegetation state are 

determined.  The most commonly used is the normalized difference vegetation index (NDVI), which is 

defined as 

NDVI = (RБІЧ  — RЧ) / (RБІЧ + RЧ), 

where RBICH and RH are reflected in the near-infrared (780-900 nm) and black (630- 685 nm) bands 

respectively.  For green vegetation, the value of this index usually varies from 0.2 to 0.8 directly proportional 

to the increase of green phytomass [13], which characterizes the state of moisture content of crops.  The 

moisture content of the green mass of plants is characterized by the water index of NDWI, which should be 

used as a measure of moisture content.  It is the ratio of the difference between the reflection coefficients 

between the near infrared and the infrared channels to their sum (RBICH - RCICH) / (RBICH + RCICH) [9].  

 Since the reduction of chlorophyll content in the biomass is due to poor moisture content, for its indirect 

assessment also The spectral range 690 - 730 nm is used - the "red edge", which is more sensitive to 

vegetation than the near-infrared, and the vegetation index NDVIRE developed by it, analogue of the NDVI 

index: 

NDVIRE=(RЧК — RЧ)/(RЧК+RЧ), 

where RH is the reflection coefficient in the red channel (630 ÷ 685 nm), RCHC is the reflection coefficient 

in the red edge channel (705 ÷ 745 nm).  The use of this index is related to the technical characteristics of 

the equipment of some modern satellites, in particular RapidEye (5 meters apart). 

In addition, in order to reduce the influence of weather conditions, geographic, ecosystem changes, soil, 

vegetation, topographical conditions on the determination of vegetation, it is expedient to use long series of 

NDVI index and satellite daytime vegetation temperature data obtained in the thermal range.  According to 

these data, vegetation index (VCI) and temperature (TCI) conditions are calculated, as well as their integral 

index - vegetation vegetation status index (VHI) [11].  This index characterizes the state of roughness by 

combining the estimation of humidity conditions and heat resources and is used to estimate the forecast of 

the crop.  The VHI below 40 indicates a different level of vegetation stress and expected yield loss;  above 

60 - about favorable conditions for pre-harvest harvest.  Consequently, the VHI index should be used for 

spatial determination of vegetation status, in particular forecasting yields and gross collections, depending on 

climate conditions and agrotechnical factors. 

The methodology is based on the use of satellite observations of low spatial resolution - the AVHRR 

radiometer (NOAA satellite, spatial resolution 4000 m);  medium spatial resolution is the MODIS radiometer 

(Terra i Aqua satellites, spatial resolution 250 m, 500 m), Landsat (30 m) and high spatial resolution (SICH-2 

satellites, 8 m and RapidEye 5 m) [2]  .  The procedure for determining the moisture content of crops 

involves the following stages (Fig. 1):  



1. Preparation - obtaining the necessary map and satellite information that undergoes preliminary 

processing (compilation of logos, normalization and transformation of received data on a digital map basis). 

2. Detection of the territory (region) with insufficient water supply at the level of the country, which 

involves obtaining from the space separation data of the low spatial separation of the multi-zonal AVHRR 

radiometer NOAA satellite vegetation vegetation growth index (VCI) and vegetation status (VHI) vegetation 

and temperature conditions (  TCI).  The result is a map of areas and crop conditions, for example, under the 

influence of moisture deficit.   

3. Detail at the regional level of the territory, which is under the influence of arid conditions within the 

boundaries chosen at the first stage of the region.  For this purpose, according to the obtained multispectral 

images of the mean spatial resolution (MODIS / Terra or Aqua) and the calculated vegetation index NDVI in 

accordance with [7], the classification of elements of agro-landscapes - water surface, soil, settlements, 

crops of agricultural crops is carried out.  Further classification of agricultural crops for their moisture content 

is determined by the MODIS water data index (NDWI) calculated according to MODIS (the index value is 

directly proportional to the moisture content, in particular the negative values of dry vegetation) [9].  The 

result of these operations is a map of crops classified by the degree of moisture content.   

4. Definition at the local level of the state of moisture content of crops, which involves the use of data of 

high spatial differentiation.  Depending on the access to these data, the use of space-based materials for 

LANDSAT, RapidEye, and others can be used.  These data specify the placement of plots of 

agrophytocenoses with insufficient water supply at the level of the state or even the field: in particular for the 

data of the satellites of the LANDSAT series, the domestic conveyance of SICH-2 - according to the water 

index of the NDWI;  For these satellite data RapidEye - by the narrow NDVIRE.  The state of humidity in the 

selected sites is specified based on the models of moisture content in agricultural crop plants constructed 

using ground-based experimental data. 

According to the results obtained at each level, the research results provide relevant information and 

recommendations on management of agri-resource potential, as well as forecast assessment of the 

situation.   

Results and discussion.  To determine the state of crops at the country level according to the data The 

MODIS radiometer of the Terra satellite identified the NDVI index; the dynamics charts of the above index 

were obtained in 2015 and a number of past years.  Their analysis showed that the vegetation status in 

Ukraine as a whole is at a level that is higher than the average annual and almost all previous years (2011-

2014) (picture on the cover).   

For a more detailed analysis of the state of vegetation in accordance with the natural climatic zones and 

the identification of areas with unsatisfactory state of crops, the spacious distribution of the above VHI plant 

vegetation index obtained from data NOAA Satellite Relocation.  The analysis of averaged data on oblasts 

showed that vegetation in the majority of regions on July 15, 2015 was in optimal condition, except for 

Zhytomyr and Kyiv oblasts, where unsatisfactory vegetation was observed, respectively, in more than 40 and 

30% of the territory (figure on the cover,  b).  In 2014, during this period unsatisfactory vegetation was 

observed in the Crimea (about 40%) and Kherson region.  (30%), ie on the territory of arid Steppe (drawing 

on the cover, b).   

The analysis of the dynamics of the VHI index for the growing season 2011-2015 has shown that this 

year there is an increase in the area under plants in unsatisfactory conditions, which, in turn, corresponds to 

the deterioration of the conditions of water availability in the Kyiv and Zhytomyr regions.  At the same time, in 

the Territory of Lviv, Poltava, Odesa and Kherson regions, improvements in the conditions of water supply 

during the period under review are observed in comparison with 2014, which results in a decrease in the 

area of crops in unsatisfactory condition to 3-5%.  This trend corresponds to the dynamics of the NDVI index, 

obtained by fields.  In particular, the state of crops in the Zhytomyr region is worse than in 2011-2014 - the 

lowest NDVI value (picture on the cover, g), and in Kherson oblast the state is better: the NDVI value is 

higher than in previous years (figure on  cover, e).  Consequently, there is an unconventional situation, when 

the state of crops in the middle of the growing season in the Steppe zone is much better than in the Kiev and 

Zhytomyr regions. 

At the regional and local stages, monitoring of moisture content of crops in agricultural crops was carried 

out on the basis of experimental land and satellite data in 2013 on the example of the territory of the Kyiv 



region.  To monitor the dynamics of moisture content of the green mass of plants, the multispectral data of 2 

and 6 channels of the MODIS satellite radiometer Terra on May 9, June 2, 2013, obtained from the US 

Geological Survey (www.mrtweb.cr.usgs.gov), for  which identified the water index of NDWI.  In the period 

from May 9 to June 2, 2013, an increase in the water index was observed, indicating an increase in plant 

moisture due to heavy precipitation during the period from May 13 to June 2, 2013. Within the administrative 

area, in the presence of a crop mask (digital map view  - rhetoric of crops) it is possible to conduct an expert 

assessment of moisture storage at the local level, extrapolating the operational data of meteorological 

observations.  In particular, almost throughout the territory of Mironovsky district for the period of 

observations from May 19 to June 4, 2013 p.  The intensive growth of NDWI was revealed, which indicated 

an increase in the moisture in plants due to significant precipitation in late May - early June.  Substantial 

opportunities for analysis of moisture content in plants are provided by materials for removals of systems of 

high spatial differentiation.  So, according to MODIS, for spatial resolution of 500 m, we obtain the 

distribution of the averaged values of the normalized water index of NDWI within the limits of the raion and 

the experimental experimental agrarian landfill.  According to the SSC Sich-2, Landsat (spatial distinction 8 

and 30 m), we obtain the distribution of the values of the normalized water index NDWI.   

As noted, the disadvantages of traditional methods for determining the moisture content of 

agrophytocenoses are the discreteness of measurements in space and time.  Therefore, quantitative 

methods for monitoring the moisture content of vegetation by satellite data are promising, in particular the 

use of spectral indices that correlate with the water regime of plants, to determine their moisture content in 

different phonological phases.  The studies conducted have justified the use of the vegetation indexes 

indicated above as an indicator of moisture content in plants, for which they were determined by materials of 

space removal of different spatial differentiations, in particular MODIS / (Terra, Aqua), Landsat 8, RapidEye 

and SICH  -2 "in accordance with the dates of experimental ground observations, as well as their zonal 

statistics at the points of observation.  These data together showed a high correlation with the data of the 

content of hygroscopic wool in winter wheat plants obtained from ground surveys. 

For the quantitative assessment of moisture content in plants within a single field, a technique for its 

simulation was developed based on satellite data. 

The network of pilot experimental agrarian landfills received ground-based observational reference and 

calibration information on the state of crops and the content of moisture in plants.  The simulation of the 

content of volatiles in winter wheat plants was carried out using the above indices calculated on the basis of 

the MODIS / (Terra, Aqua), Landsat 8, RapidEye and SICH-2 satellite imaging data for the corresponding 

date, and the construction of the equation  multiple regression.  As a dependent variable, the values of 

moisture content in plants were used, and as the independent variables the above indices were used, in 

particular for RapidEye (April 11, 2009) and SICH-2 (May 5, 2012).  Accordingly, a logarithmic relationship 

between the moisture content and the NDVIRE index was obtained: 

V=0,1233×ln(NDVIRE +0,8792, 

as well as polynomial for the NDWI index: 

V=0,6942 — 0,2986×NDWI+2,009×NDWI2 — 6,7197×NDWI3. 

For validation of models from reference data, before the simulation was begun, the points of ground-

based experimental research were randomly selected, which were not taken into account for calculating the 

coefficients of the multiple regression equations.  The results of the validation of the models of moisture 

content multiple regression are shown in Fig.  2. Similar results were obtained for MODIS / (Terra, Aqua), 

Landsat 8 satellite data.  

As a result of these regression models, maps of the spatial distribution of moisture content for winter 

wheat fields of Mironivsky district were constructed, in which the moisture content changes in  within the 

limits of 60-75%, which testifies to satisfactory moisture content of crops. 

Therefore, in the system of monitoring the moisture content of crops it is expedient to use satellite data of 

various spatial differentiations to determine the spatial distribution of moisture content in plants at the field or 

farm level, and at the administrative district level, which allows to significantly reduce ground survey of crops 

for  determining their state and forecasting performance. 

 



Conclusions 

According to satellite information, in 2015 we can expect a significant decline in grain crops in the regions 

of Zhytomyr and Kyiv oblasts.  In other regions, in particular in the Steppe and Livoberezhny Forest-Steppe, 

in 2015, the grain yield of cereals will be predicted at the level of 2014 or even higher (eg Odessa, Kherson 

and Poltava region).   

In the case of late crops, in particular corn, sunflower and soybeans, in compliance with the technologies 

of their cultivation in all soil-climatic conditions, crop yields can be expected in 2015, not lower than 2014.  

A method for monitoring the volatility of agricultural crops  cultures using the remote sensing and GIS 

technologies provides operational information and management decisions on adjusting agrotechnologies at 

different levels of management of agro-industrial complex.   

At the state level, the central state management bodies are invited to use satellite monitoring of agro-

landscapes and crops as an integral part of the state monitoring and forecasting system for emerging crisis 

phenomena.  For this purpose, for continuous monitoring of the whole territory of the country, it is necessary 

to use satellite-based low-resolution satellite images and vegetation vegetation growth maps based on them.  

In order to ensure the efficiency and timeliness of the monitoring of arid phenomena, it is expedient to use a 

combination of low and medium identification cameras located on NOAA and TERRA satellites, as well as 

high-resolution systems such as RapidEye, in particular to refine and adjust agrotechnologies within certain  

territories with insufficient water supply on the regional (district) or local (economy, field) levels. 

 

Bibliography 

1. Гридасов В.Ф. Оценка влагообеспеченности сельскохозяйственных культур с помощью 

агрогидрологических свойств почв/В.Ф. Гридасов//Труды ВНИИСХМ. – Вып. 33. – СПб.: 

Гидрометеоиздат, 2000. – С. 178 — 184. 

2. Ільєнко Т.В. Комплексування даних космічного знімання при моніторингу посушливих явищ в 

агроландшафтах/Т.В. Ільєнко, О.Г. Тараріко//Третя Всеукраїнська конференція «Аерокосмічні 

спостереження в інтересах сталого розвитку та безпеки» (GEO-UA 2012) (Євпаторія, АР Крим, 3 —  
7 вересня 2012 р.): Матеріали доповідей. – К.: Кафедра, 2012. – С. 49. 

3. Ільєнко Т.В. Моделювання вмісту вологи в рослинах пшениці озимої за супутниковими 

даними/Т.В. Ільєнко//Вісн. аграр. науки. – 2013. – № 11. – C. 63 — 65. 

4. Космічний моніторинг посушливих явищ/О.Г. Тараріко, О.В. Сиротенко, Т.В. Ільєнко,  
В.А. Величко//Вісн. аграр. науки. – 2012. – № 10. – С. 16 — 19. 

5. Kруківська А.В. Агрокліматична оцінка умов вологозабезпечення основних зернових культур в 

Україні/А.В. Круківська//Укр. Гідрометеорологічний журн. – 2008. – № 3. – С. 109 — 116. 

6. МГЭИК, 2007: Изменение климата, 2007: Обобщающий доклад. Вклад рабочих групп I, II, III в 

Четвертый доклад об оценке Межправительственной группы экспертов по изменению климата/ 
Р.К. Пачаури, А. Райзингер и основная группа авторов//МГЭИК, Женева, Швейцария, 104 с. 

7. Методичні рекомендації з агроекологічної оцінки агроландшафтів і систем землекористування з 

використанням традиційних наземних і дистанційних методів спостережень/О.Г. Тараріко,  
О.В. Сиротенко, О.А. Демидов та ін. – К., 2010. – 60 с. 

8. Савчук Д.П. Посухи та посухозахисні заходи в Україні/Д.П. Савчук//Вісн. аграр. науки. – 2009. – 

№ 9. – С. 64 — 67. 

9. Gao B. NDWI–a normalized difference water index for remote sensing of vegetation liquid water from 

space/B. Gao//Remote Sensing of Environment. – 1996. – 58. – Р. 257 — 266. 

10. Jayaraman V. The invariance of red-edge inflection wavelengths derived from groundbased 

spectroradiometer and space-borne IRS-P3: MOS-B data/V. Jayaraman, S. Srivastava//Int. J. Remote Sens. 

– 2002. – 23. – Р. 2741 — 2765. 

11. Kogan F.N. Operational space technology for global vegetation assessement/F.N. Kogan//Bull. Amer. 

Meteor. Soc. – 2001. – 82(9). – P. 1949 — 1964. 

12. Lui W.T. Monitoring regional drought using the vegetation condition index/W.T. Lui,  
F.N. Kogan//International Journal of Remote Sensing. – 1996. – № 17. – Р. 2761 — 2782. 

13. Tucker C.J. Red and photographic infrared linear combinations for monitoring vegetation/ 
pC.J. Tucker//Remote Sensing of Environment. – 1979. – 8. – Р.127 — 150. 



<<
  /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


