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The publication represents the results of space research and developments, 

performed by leading Ukrainian scientific teams in the years 2018–2020. 

Unfortunately, during this period, Ukrainian scientists were not supported by 

the National Space Programme, which was not developed and adopted by the 

Parliament. Therefore, this edition includes the works supported by the 

National Academy of Sciences and international grants in the following areas: 

Space Astronomy and Astrophysics, Near Earth Space Research, Space 

Biology, Earth Observation from Space, Space Technologies and Materials 

Science (according to the classification of COSPAR).

Section "Space Astronomy and Astrophysics" represents the review of the 

Institute of Radio Astronomy on synchronous coordinated ground-based 

support of space missions using Ukrainian radio telescopes UTR-2.

The second section includes the results of studying the processes in the 

Earth’s atmosphere — ionosphere — magnetosphere system. The articles of 

Space Research Institute specialists are devoted to the mechanisms of seismic-

ionospheric coupling and creation of operational service for local geomagnetic 

forecast. Researchers of the Institute of Technical Mechanics present the 

modeling of complicated interactions of a spacecraft with Earth ionosphere.  

The new concept of the particle microbursts satellite experiment advanced by 

the team of scientists including experts of the Institute of Radio Astronomy. 

Three articles reviews the different aspects of the interactions of Geospace 

environment with natural and man-made objects.

The next series of review articles represents the Ukrainian science centers 

activity in the Space Biology, Space Observation of the Earth and Space 

Technologies. Most of them dedicated to perspective space missions and 

utilization of space data for assessment the sustainable development goals.

In general, the presented review illustrates the current state and 

multidimensionality of the subjects of Ukrainian space science. Some of the 

results were obtained in the framework of international projects, programs and 

grants, including the European program Horizon 2020, and most of the results 

had been reported at the annual Ukrainian Conference on Space Research, 

international seminars and conferences.

The collection is intended for space scientists, post-graduate students and 

readers interested in space research.

FOREWORDFOREWORD



85

ASSESSMENT OF SUSTAINABLE DEVELOPMENT
GOALS WITHIN THE EUROPEAN NETWORK FOR OBSERVING

OUR CHANGING PLANET (ERA-PLANET)
N. Kussul1, 2, A. Shelestov2, 1, M. Lavreniuk1, 2, B. Yailymov1, O. Fedorov1,

A. Kolotii1, 2, H. Yailymova1, 3, S. Skakun4, L. Shumilo1, 2, Y. Bilokonska1, L. Kolos1

1 Space Research Institute of NAS of Ukraine and SSA of Ukraine
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Earth Observation from Space

Introduction

The ERA-PLANET Horizon 2020 project "The 

European Network for Observing our Changing Planet" 

is a contribution of the European Community for 

addressing the objectives of international agreements 

such as the Sustainable Development Goals (SDGs), the 

Paris Agreement on Climate and the Sendai Framework 

for Disaster Risk Reduction. One of the four strands, 

GEOEssential [1], of the project is focusing on 

Resource Efficiency and Environmental Management. 

Within this strand, Earth observation (EO) data are 

used for monitoring resource efficiency utilization, 

as well as for assessing the pro gress towards achieving 

SDGs. The main task of our research in this project is 

to contribute to SDG on agriculture aiming at: end 

hunger, achieve food security and improved nutrition, 

promote sustainable agriculture aimed at ensuring 

sustainable food production systems and implementing 

resilient agricultural practices. To reach these goals, 

specific targets have been set: ensuring the conservation, 

restoration and sustainable use of inland freshwater 

ecosystems and their services. In this paper, we focus 

on three particular indicators, namely:

• 2.4.1. Proportion of agricultural area under 

pro duc tive and sustainable agriculture;

• 15.1.1 Forest area as proportion of total land 

area; and

• 15.3.1 Proportion of land that is degraded over 

to tal land area.

Within the Global Support Program, a pilot project 

was setup by the UN Committee on Combating 

De ser tification and the Security Assistance Program 

with the aim of reaching Land Degradation Neutrality 

(LDN). The goal of LDN is to maintain or enhan ce 

the natural capital of the land and associated land-

based ecosystem services. Land cover change, land 

productivity dynamics (LPD) and organic carbon stock 

are selected as sub-indicators for the indicator 15.3.1. 

Land cover changes evaluated based on ESA’s Climate 

Change Initiative (CCI) Land Cover dataset and EC 

Joint Research Centre’s (JRC) LPD dataset are used 

as default sources for land productivity assessment 

[2]. The main problems associated with these datasets 

are coarse spatial resolution and lower accuracy 

compared to regional based products [3, 4].

Therefore, this study aims to fill the above-mentioned 

gap by improving the calculation of the SDG indicators 

through the use of moderate and high spatial resolution 

data [5, 6]. The main goal is to apply and improve the 

methodologies, which were used for generating global 

products with coarse spatial resolution data, to higher 

spatial resolution data, which will be better suited for 

regional products and applications. For calculating the 

selected SDG indicators, we use a food-water-energy 

nexus approach based on satellite data [7], in-situ data, 

vegetation indices (VIs) and meteorological data. Since 

global land cover pro ducts have lower accuracy for 

Ukraine compared to regional products [8], we use 

regional land cover maps with high spatial resolution 

based on Landsat 8, Sentinel-2 and Sentinel-1 data [9]. 

These regional land cover maps were produced using the 

state-of-the-art methodology based on deep learning 

approach [10–12]. We also propose a new improved 

methodology for calculating a land productivity map 

based on high spatial resolution satellite data.

Methodology

Workflows for calculating SDG indicators. From 

the list of 232 SDG indicators, we present a general 

workflow [13] for calculating three selected SDGs 

indicators as shown in Fig. 1.
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GEOEssential ERA-Planet project is focused on 

development of workflows for Essential Variables 

(EVs) monitoring and SDG estimation using remote 

sensing (RS) data within nexus approach. This nexus 

approach is considering environmental system as 

model constructed from food, water and energy 

components and relationships between them. Thus, 

EVs can often belong to more than one nexus 

approach component. Within the project the list of 

EVs for food-water-energy nexus approach was 

created and described in deliverable 6.1 "Description 

of Food Water Energy EVs" [14]. Workflows for 

indicators 15.1.1, 15.3.1 and 2.4.1 based on EVs 

related to food, water, energy nexus approach was 

developed.

EVs from the food security domain include crop 

area and crop type represented by crop classification 

map, crop condition assessment and crop phenology 

characterized by vegetation indices (VIs) as such as 

NDVI, DVI, EVI [15], and biophysical parameters 

[16] such as leaf area index (LAI) [17]. For better 

estimation of crop condition and crop phenology 

with the use of VI, weather data that relate to Water 

and Energy Essential Variables are valuable. Water 

and Energy Essential Variables include precipitation, 

evaporation, surface air temperature, solar surface 

irradiation, humidity, and wind speed. These 

agrometeorological parameters are essential for VI 

modelling and enhancement of satellite-based 

estimation of crop productivity [18].

Workflow for calculating indicator 15.3.1. The 

indicator "15.3.1 Proportion of land that is 

degraded over total land area" is a binary, degraded/

not degraded, quantification based on the analysis 

of available data for sub-indicators to be validated 

and reported by national authorities (namely, 

Trends in Land Cover, Land Productivity and 

Carbon Stocks) [13, 19]. This indicator is based on 

Fig. 1. Workflow for calculating Sustainable Development Goals  indicators 15.1.1, 15.3.1 and 2.4.1

Fig. 2. Crop classification map at 10 m spatial resolution for Ukraine for 2017
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statistical principal "One Out, All Out" on 

evaluation of changes in the sub-indicator. This 

principle means that we have three types of changes 

in the sub-indicators, which are depicted as positive 

or improving, negative or declining and sustainable 

or unchanging. If one of the sub-indicators has 

negative changes for some area, then this area has 

negative productivity.

Our proposed methodology is based on a deep 

learning approach, in particular an ensemble of 

neural networks [12]. At the core of the architecture 

are multilayer perceptrons (MLP), which are trained 

using different parameters and architectures (number 

of hidden layers), and form an ensemble, which 

outperforms any of the individual MLPs. The 

rectified linear unit (ReLU) function is used as the 

activation function for neurons in the hidden layers, 

Fig. 3. Visual comparison of the (a) 300m landcover ESA CCI-LC and with the (b) 10m crop classification map for Kyiv

Fig. 4. Comparison coarse resolution productivity map based on MODIS data and our 

high-resolution productivity map for Ukraine territory for the year 2017

Table 1

Forest area as a proportion of total land area by statistics
and our classification maps in 2000, 2010 and 2016 years

2000 2010 2016

Statistics 0.172 0.172 0.176

Classification maps 0.176 0.179 0.189

Table 2

Indicators 15.3.1 and 2.4.1 for territory
of Ukraine for 2016 and 2017 years

2016 2017

Indicator 15.3.1 46.19% 48.24%

Indicator 2.4.1 37.6% 42.8%

a b



88

and training of the MLPs is performed using a 

stochastic gradient-based optimizer. In order to avoid 

overfitting, an L2 regularization was used with 

regularization coefficient set to 0.1, and learning rate 

was set to 10-3. A committee of neural networks is 

used for providing crop classification and land cover 

maps for Ukraine using high spatial resolution 

Landsat 8, Sentinel-1 and Sentinel-2 imagery [20–

23] and appropriate in-situ data for 2000, 2010, 2016 

and 2017 [24–26]. The spatial resolution of the 

resulting maps is 30m for 2000 and 2010, and 10m for 

2016 and 2017 (Fig. 2). 

The overall accuracy is improved by more than 

10 % compared to ESA’s Climate Change Initiative 

Land Cover dataset; the kappa coefficient for ESA’s 

Climate Change Initiative Land Cover dataset is 0.75, 

while the kappa coefficient for our map is 0.9 [8]. 

Fig. 3 shows the difference between coarse-resolution 

ESA’s Climate Change Initiative Land Cover for 

2015 and our high-resolution classification map for 

2016 year in Kyiv region.

Workflow for calculating indicator 2.4.1. The indicator 

"2.4.1: Proportion of agricultural area under productive 

and sustainable agriculture" can be calculated using the 

same methodology as proposed for indicator 15.3.1 

calculation. This indicator is a ratio of agricultural 

area that has a positive productivity value to the total 

agricultural area by the rule "One Out, All Out". For 

this indicator, we use the same sub-indicators as for 

indicator 15.3.1, but the area of interest is not the 

whole land area, but rather the agricultural (cultivated) 

land. For this indicator, the use of high spatial 

resolution satellite images is particularly important, 

since mixed pixels greatly affect the value of sub-

indicator changes.

Workflow for calculating indicator 15.1.1. The indicator 

"15.1.1 Forest area as proportion of total land area" is 

a ratio of all land area to forest area. We estimate total 

land area, removing water and wetland areas, using 

classification map, and then calculate this indicator 

as proportion of forest area to total land area.

Implementation of the SDG Indicator’s workflows in 
the Virtual Laboratory. In the ECOPotential project 

(http://www.ecopotential-project.eu), several 

partners are responsible for generating heterogeneous 

resources such as satellite data, in-situ data, services, 

analysis and modelling tools, processing algorithms, 

models/workflows and models results. To address 

these requirements, an interoperability framework, 

that was developed as a Virtual Laboratory (VLab: 

https://vlab.geodab.eu/), provides a web service-based 

access to the resources. Using cloud computing resources 

[27], with direct access to data of the GEOSS Portal, 

VLab has the ability to introduce workflows to calculate 

and monitor essential variables of water, food and energy 

and, accordingly, to calculate SDGs indicators for 

different countries around the world. We use the VLab 

tool to calculate the indicators 2.4.1 and 15.3.1. The 

benefits of using VLab are an opportunity to implement 

complex workflows in a cloud platform [28] with an 

easy access to data from GEOSS and other major 

data providers and the possibility of knowledge 

generation for ECOPotential storylines. The workflow 

for indicator 2.4.1 calculation in VLab takes as an 

input a classification map with agricultural classes of 

land cover and a time series of satellite images [29] 

for several years. For indicator 15.3.1 VLab takes land 

cover change map and land productivity map as 

inputs, calculates area of productive land and total 

area of land, and outputs their ratio.

Results

Using the proposed workflow shown in Fig. 1, we 

calculated indicators 15.1.1, 15.3.1 and 2.4.1 for the 

territory of Ukraine. Forest and total land area values 

were derived from land cover maps for 2000, 2010 and 

2016. Thus, indicator 15.1.1 was calculated as a proportion 

of forest and total land area for these years (Table 1). 

We could see the positive trend when using statistics 

data as well as with satellite data. It means that in 

Ukraine, forest plantations dominate deforestation.

A land productivity map has been obtained using NDVI 

based on high resolution Sentinel-2 and Landsat-8 

satellite images for 2013–2017 years. In Fig. 4, a 

comparison of coarse resolution productivity map based 

on MODIS data and our high-resolution productivity 

map is shown for Ukraine territory for 2017. Using our 

high-resolution productivity map and crop classification 

map we calculated indicators 15.3.1 and 2.4.1 for territory 

of Ukraine for 2016 and 2017. Combined values of 

indicators 15.3.1 and 2.4.1 for 2016 and 2017 are 

shown in Table 2.

We can observe a positive dynamic in productivity 

growth for all land from 46.19 % to 48.24 % and for 

agricultural land from 37.6 % to 42.8 %, but the area 

with negative trend of vegetation index is still more 

than 29.046 thousand ha. The growth can be explained 

by the introduction of effective agricultural practices, 

the establishment of harvesting systems, but usually 

these actions are carried out in large agricultural 

lands or in fields belonging to large agricultural 

enterprises, so this large part of the land with a 

negative trend still exists. Particularly highlighted with 

the negative value of productivity, we find: Eastern 

Ukraine [30] and Crimea due to the deterioration of 

the situation and problems with access to water; and 

Western Ukraine through deforestation. If we consider 

general growth, then, in addition to improving the 

conditions of agricultural land in Ukraine, there is a 

restoration of cut down forests, which provide improve-
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ment each year with a significant trend of vegetation. 

According to the State Agency for Forest Resources 

of Ukraine, 52.6 thousand hectares of forest was 

restored in 2016, and 53.2 thousand ha in 2017.

Conclusions

In this paper, we proposed an improved workflow 

based on satellite data, in-situ data, Essential Variables, 

vegetation indexes and meteorological data for calculating 

three SDG indicators "2.4.1 Proportion of agricultural 

area under productive and sustainable agriculture", 

"15.1.1 Forest area as proportion of total land area" 

and "15.3.1 Proportion of land that is degraded over 

total land area and indicator". Within a pilot project 

of the UN Committee on Combating Desertification 

and the Security Assistance Program, a methodology 

for calculating index 15.3.1 was developed. It is based on 

ESA’s Climate Change Initiative Land Cover dataset 

and JRC LPD dataset. These datasets are global and 

therefore have course spatial resolution and not 

perfectly accurate. Thus, we used land covers provided 

by our deep learning methodology based on high spatial 

resolution imagery from Landsat, Sentinel-2 and 

Sentinel-1 for Ukraine territory. Quality and accuracy 

of such land covers are much higher than global ones 

(gain is approximately 10%). Also, in this study, we 

proposed a new methodology for generating a land 

productivity map using high spatial resolution Sentinel-2 

and Landsat-8 data that allow us to calculate indicator 

15.3.1 and other derivatives indicators 15.1.1 and 2.4.1 

more precisely. We conclude that newly available high-

resolution RS products can significantly improve our 

capacity to assess several SDGs indicators through 

dedicated workflows from data to indicators and 

through essential variables.
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Звіт для COSPAR узагальнює результати космічних досліджень, проведених протягом 2018—2020 років. У цьому 

виданні представлено сучасний стан української космічної науки за такими напрямами: космічна астрономія та 

астрофізика, спостереження Землі та навколоземні космічні дослідження, науки про життя, космічні технології та 

науки про матеріали. Низку робіт присвячено створенню наукового обладнання для перспективних космічних місій. 

Значну увагу приділено прикладним дослідженням космічного моніторингу Землі. Видання може бути корисним для 

широкого кола читачів, які цікавляться космічними дослідженнями.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Uncoated FOGRA29 \050ISO 12647-2:2004\051)
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /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 (None)
  /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


