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The aim of this work is to carry out an agronomic feasibility study of bioenergy
feedstock production, in order to provide a rigorous and exhaustive knowledge base
for the implementation of non -food cellulosic chains and biorefineries in lvankiv area
(Kyiv oblast, Ukraine). Due to the unsatisfied soil conditions and bad economic
conditions in the region (the Chernobyl exclusion zone is a part of Ivankiv region),
agricultural lands were partially converted into marginal land, thus representing an
interesting opportunity to prove the feasibility of non-food crops for land restoration
and alternative systems of bioenergy production [ 1].

This study is divided into four different sections:

1. the first sections objective is to describe the study region concerning climate
conditions, common agriculture production and potential for production of non -food
cellulosic crops;

2. the second section objective is to develop a comprehensive database of cellulosic
biomass crops, based onliterature data and field trial results in Ukraine;

3. the third section objective is to build a model of water requirements through the
CROPWAT toobn selected biomass crop onthe case study site;

4. the last section processes information obtained during the field trials on growing
willow on the case study site and aims to evaluate feedstock cost based on the
obtained information.

The outcome of this study strives to provide new insights into agronomic and
methodological implementation of bioenergy crops at large scale, while also
providing useful information for bioenergy developers, scholars and policy makers in
the agriculture and in the energy sectors.
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The study area is located at southwest of Ivankiv region at the north part of Kyiv
oblast, Ukraine (N 5004 9. 9855E: E 0 2FRglUre B.6The7a®8 i€ ib the (
zone of mixed forests called Polissia that is characterized by moderately continental
climate with relatively mild winters and warm summers. Duration of vegetation
period is 198-204 days. Annual rainfall amount is between 500 - 600 mm. The
temperature range is from -6 1C in January to +19.5 1C in July.

Low-lying relief, sandy and sandy-clay sediments, thick river net, wide river valleys,
adequate moisture, high level of groundwater, widespread of pine forests are the
main characteristics of Ivankiv region concerning natural environment.

The soils are mainly sandy: 50%, sandy-loam: 20%, clayey sand: 12%, sod -podzolic:
5%, mull-mud: 5%, clay: 5%, peat -mud: 3%. There is natural potential of peat, clay,
building sand.

Fourteen rivers with the total length of 295 km flow on the region area. Main rivers
are Teteriv with the length of 58 km, Zhereva - 30 km, Zdvyzh - 29 km.

Total territory of Ivankiv region is 361,600 hectares (12.8% of the Kyiv oblast).
Distance to the Kyiv (the capital of Ukraine) is 80 km; to the Teteriv train station: 40
km, to the international Boryspil airport: 130 km. The length of roads is 533.5 km,
including the length of roads of national importance of 78 km.

Ivankiv region has borders with Poliskyi, Vyshgorodskyi, Borodiaskyi regions,
Zhytomyr and Chernihiv oblasts and Republic of Belarus(Figure 2).

On March 1, 2016 population of the Ivankiv region was 30,021 people (in the Ivankiv
town - 10,569 people and in rural areas - 19,452 people), representing 1.7% of the
total population of Kyiv oblast.
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Ivankiv region has the below land fund structure:

Ivankiv region land fund structure (thousand hectares)
Total area 361.6
including: Agricultural lands 80.9
of which: Arable lands 51.2
Forests and wooded areas161.9
Built-up lands 14.2
Water fund lands 42.8
Other lands 61.8
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FIGURE 1. LOCATION O F IVANKIV REGION AT THE MAP OF UKRAINE
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CHORNOBIL EXCLU SION ZONE

Ivankiv region increased in 1986 after the disestablishment of the Chornobyl region
due to the Chornobyl disaster. Today the Ivankiv region administers the former
territory of the depopulated region that is majorly part of the zone of alienation and
supervised by the State Agency of Ukraine on Exclusion zone management Total
area of Chornobyl exclusion zone that is located in the territory of lvankiv region is
181,800 hectares.

Chernobyl radiation-ecological Bosphere Reserve has been created in 2016 at the
territory of Ivankiv region that belongs to the Chernobyl exclusion zone (excluding
zone at 10 km radius from the former nuclear power plant , that is now industrial
area) [2]. Biosphere Reserve created n order to preserve the natural state of the
most common natural systems of Polissia support and improve the barrier function
of the Chernobyl exclusion zone and zone of unconditional (obligatory) resettlement,
stabilize the hydrological regime and rehabilitation of areas contaminated with
radionuclides, promoting the organization and conduct of international research.

Other part of Ivankiv region has unfavourable socio-economic conditions. Before the
Chernobyl nuclear power plant explosion the main employment sectors were the
energy sector and animal husbandry (including milk production). Most of the
agricultural enterprises were closed. The withdrawal of large areas of land from
cultivation on the territory of Kyiv Polissa (within the exclusion zone) led to the
intensification of agricultural production in the rest of lvankiv region territory causing
soil depletion and degradation [3].

Today North of Ukraine (including Ivankiv region) is 6 times less populated than
other regions [4] due to the unsatisfying conditions for conducting common
agricultural activities (unproductive and degraded lands are unsuitable for
agricultural production and economically unprofitable).

Local authorities are looking to attract investors into the area, to create new work
places and to renew the social infrastructure.

Until quite recently there were plans to ensure economic development of the region
by growing technical and energy crops on agricultural lands in the exclusion zone [5,
6]. However, after the creation of Biosphere Reserve, any kind of activities is
prohibited and other parts of Ivankiv region could become the center of the
development of agriculture.
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FIGURE 2. IVANKIV RE GION

A 10 km zone from the Chernobyl nuclear power plant became the zone of special
industrial use. State Agency of Ukraine on Exclusion zone management declares
plans to attract investors in this area for the development of renewable energy
production - in particular construction of biofuel plants and biomass/solar power
stations [7] .

Electricity networks, including substations, high-voltage power lines that are essential
components of renewable energy projects exist at the study area. Land rental price is
low in the region. In addition, the State Agency of Ukraine on Exclusion zone
management created a "single window for investors" having to remove
administrative barriers for businesses.

Thereby today, Ivankiv region is a special industrial area with good conditions for
investors, with the Chernobyl Radiation and Environmental Biosphere Reserve
playing the role of buffer zone and other part s of the region presenting abundance of

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 691846.
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vacant, abandoned lands not suitable for common agriculture production due to their
exhaustion. All these factors constitute good starting conditions for the bioenergy
production in Ivankiv region.

RADIOLOGICAL DESCRIP TION OF THE INVESTIG ATED TERRITORY

One of the most effective methods to search radioactive sources, and for prospecting
of radiation state of the territory which had been contaminated by radiation, is the
method of distant measurements of ground gamma rays, with the help of
aerogramme-spectroscopy. The method is based on the evaluations with sufficiently
small spatial step for radiation fields using gamma-spectrometer of total absorption
and it is located on aircraft” s board. In particular, assuming, that sources of gamma
radiation are located on a ground surface and based on the results of measurements,
with the presence of corresponding calibration, it's possible to receive radionuclide
content and activity of such sources on all territory of surveying.

Due to that in the Department of Nuclear and Physics Technologies of the State

I nstitution Alnstitute of Environment al Geo
Sciences of Uk r ai neBurtniakaad improgea thye . Zdbylonov

specialized means of airborne gamma spectrometric measurements and methods of

their processing, which are free from disadvantages and allow to detect different

radioactive (technogenic) sources and to determine their characteristics without

using any priori information. The speci al unmanned vehicle AO
and designed for these purposes by mentioned authors as well.

In 2015 was initiated a pilot project to investigate all districts that border with
exclusion zone or suffer from the Chornobyl accident using airborne gamma
spectrometry method.

Ivankiv district borders with the Chornobyl exclusion zone, but only part of the
territory is contaminated with 3’Cs and °°Sr [8]. The case study area as it can be
seen from the results of gamma survey (Fig.3 and Fig.4) is not contaminated with
radionuclides and can be used by locals and by companies as well for different
purposes.
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Alt he researches were performed by unmanned
(Figure 5) [9].

Technical components of chosen UAV:f | i ght control |l er: DJI A2:
(GPS + GLONASS+ Galileo); controller OSD; engines AXI 2814/22 (CzectRepublic);

propellers APC 14" (carbon); engines controllers 60A ESC OEM,; set of silicone cables;

onboard camera; video Transmitter 5.8 mHz 600mV; 3-axis magnetometer; 3-axis
gyroscope; 3-axis accelerometer; ultrasonic sensor: used for analyzing of flight at

altitude up to 8 m; barometer; frame OKTO TOP Series (carbon); electronic system

of stabilization; management System Futaba 14; accumulator 16A 6S Tattoo.

Octocopter di mensi ons: 10401040 . 8peed ofcarryi
flights of non load device can reach 10 m/s, time of residence in air - 20-25 minutes.

research and innovation programme under grant agreement No 691846.
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FIGURE 5. UAV FOR SOLVING TASK CONNECTED WITH AERO GAMMA
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The study area is located in Ivankiv region that is geographically a part of Ukrainian
Polissia the zone of mixed coniferous-deciduous forests. The zone occupies the
northern part of Ukraine (Figure 6). It is part of the zone of mixed forests of the East
European Plain, that includes the Poliska province, located on the territories of
Ukraine, Russia and Belarus.

Ukraine Ecoregions

Il Polissia
Forest-steppe
Steppe
Mountains

FIGURE 6. AGRO-ECOLOGICAL ZONES OF UKRAINE

Polissia is characterized by moderatelycontinental climate with relatively mild winters

and warm summers. Relief is flat. Average January temperatures vary from west to

east from -4. 5 A8 GAia July respectively from +17 to +19 .5  AT@e frost-free

period lasts for 160-180 days. The average annual precipitation is 550-650 mm that

is the biggest number on the flat part of the country. The snow cover lasts for 90-

100 days. Vegetation period lasts from the second decade of April until the third

decade of October. The period with average daily temperatures of over +15 AC i s
approximately 95-1 25 days. The annual sum of tempera
about 2 600 A CPeriod without light frosts on the ground is 160 -180 days [10].

Rivers are characterized by long spring snowmelt flood with wide overflow, lowest
water level in winter. Groundwater is the source of power of rivers and lakes.
Lowland fens are significantly spread.

Mixed-forest, coniferous-broadleaf landscapes that evolved in temperate warm humid
climate in sandy sediments dominate in the area. They are characterized by
widespread of sod-podzolic soils under pine and pine-oak forests, complex
alternation of glacial sandy plains, valley-terraced, meadow and wetland natural
systems with melioration systems. There are treeless areas with landscapes of north-
steppe character in the south zone (study area).
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The forest coverage of the area ranges from 10 to 60% (30% in average). Pine
(Pinus sylvestrisL.), birch (Betula pendula Roth), oak (Quercus roburlL.), hornbeam
(Carpinus betulus L.), linden (7. platyphyllos Scop.), maple (Acer platanoides grow
there. Oak and pine forests, which occupy 45% of the forest area, are the most
common. Pine forests are located on the sandy areas. Up to 10% of the area is
located under meadow landscape in floodplains. Motley-cereal groups dominate in
their grass. Marsh natural systems, including low-lying herb-moss and forests
swamps dominate in the landscape

The eastern boundary of the Ivankiv region is Dnieper River with Kyiv reservoir. The
region is located on the slope of the Ukrainian shield; the foundation is submerged to
a depth of 300-400 m. It overlie rocks of Cretaceous, Paleogene, Neogene and
Anthropogenic periods. Relief is a moraine-hilly plain, with river valleys. The main
rivers are the Prypiat, Uzh, Teteriv, Zdvizh, Irpin.

Natural complex of sand and river sand plains, with sod-podzolic soils, pine and oak-
pine forests is a major landscape structure of the territory . Moraine-sand plains with
medium sod-podzolic soils (now occupied by agricultural land) widespread in the
southern part of Kiev Polissia (the study area). Natural conditions of Kyiv Polissa are
favourable for agriculture and forestry use, recreation, environmental objects [10].

The main climate characteristics of the study area are summarized in the table below:

Climate moderately continental
Average temperature in January 6

Average temperature in July +19

Annual average temperature 6.9 |

Average altitude 131m

The annual radiation balance 45 kcal/cm?

Moisturizing  factor (the ratio of 1.0-1.2
precipitation to evaporation)

Annual precipitation 550-650 mm

Relief flat

Annual air humidity 80 %

Wind direction north-west

Soils types sandy, sandy loam, sod-podzolict

1 Names of soil types are in accordance with soil types classifidatibmsed in UkraineSoil classification USSR, 1977; Field identification
of soils 1981).
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Arable land covers only 33% of Polissia(the zone of mixed forest), that is 4 million
hectares. Hayfields cover 1.2 million hectares, pastures cover 0.7 million hectares.
This area is a broad spatial base for the production of grain crops (rye, oats and
buckwheat), industrial crops, flax, hops, sugar beet and potatoes, and flax, meat and
dairy products processing[11].

Agricultural land covers only about 22% of Ivankiv region (Table 1). Only
17,600 hectares of arable lands was used in 2015 as the sown area by all categories
of land users (agricultural enterprises, households).

TABLE 1. STRUCTURE OF AGRICULTURE LANDS IN IVANKIV REGION
(THOUSAND HECTAREYS)

TOTAL TERRITORYOF THE REGION 361.6

AGRICULTURAL LANDSNCLUDING 80.9

ARABLE LANDS 51.2
PERENNIALCROPS 0.9
HAYFIELDS 13.8
PASTURES 10.5
LAYLANDS 4.5

Ivankiv region has the lowest indicators of agriculture production in Kyiv oblast: the
share of the region in the grain crops production of the Kyiv oblast is only 0.24%, in
the sunflower production 0.3% ( Table 2). The yield of grain crops is 2-3 times lower
than the average indicator in Kyiv oblast. The yield of sunflower is 6 times lower.
Structure of sown area differs from year to year. Data of 2014 for rapeseed
production in the area (the production started in 2006): harvested area is 880
hectares, production i 1,300 t, yield 7 1.47 t/h ectare (average for Kyiv oblast is 2.87
t/hectare). As agriculture in the area is not very well developed, the structure of
sown areas depends on the chosen crop rotation of each particular farmer [12].

Starting from 2000 there has been no vegetables, fruit and berry production in
Ivankiv region (excluding production for self-consumption).



FORMBIO

TABLE 2. SELECTED INDICATORS OF AGRICULTURE PRODUCTI ON IN

IVANKIV REGION IN 2015

IVANKIV REGION KYIV OBLAST
SOWNAREA TH. HA
TOTAL 17.6 1153.0
IN AGRCULTURAL ENTERPRISE 10.01 889.23
HARVESTED AREA OF, TH. HA
GRAIN CROPS, INCLUDG 3.8 462.6
WHEAT (TRITICUM L.) 1.7 171.9
RYE (SECALE CEREA)L 1.4 6.5
MAIZE FOR GRAIN(ZEA MAYS$ 0.2 222.4
SUNFLOWERHELIANTHUS..) 1.89 113.25
PRODUCTION, TH. T
GRAIN CROPS, INCLUDG 5.93 2450.9
WHEAT (TRITICUM L.) 3.85 837.4
RYE (SECALE CEREA)L 1.46 15.1
MAIZE FOR GRAINZEA MAYS$ 0.36 1372.8
SUNFLOWERHELIANTHUS..) 0.78 285.6
YIELD, T/HA
GRAIN CROPS, INCLUDG 1.58 5.3
WHEAT (TRITICUM L.) 2.25 4.87
RYE (SECALE CEREA)L 1.03 2.32
MAIZE FOR GRAINZEA MAYS 1.81 6.17
SUNFLOWERHELIANTHUS..) 0.4 2.52

This project has received funding from the European Union's Horizon 2020 e
research and innovation programme under grant agreement No 691846.
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Low yield of main agricultural crops in the region is connected first of all with the
type and condition (exhaustion) of the soil. Nevertheless, the other main factor is
insufficient usage of mineral and organic fertilizers by farmer enterprises. Thus in
2015 mineral fertilizer was used only on 4,400 hectares (44% of the sown area in
agricultural enterprises), organic fertilizer was used on 45 hectares (0.45% of the
sown area). Total amount of mineral fertilizer that was applied in 2015 by enterprises
was 362.7 t that was 82 kg/hectare of the fertilized area (220.5 t of nitric, 67.5 t of
phosphatic, 74.7 t of potash fertilizer). Total amount of organic fertilizer that was
applied in 2015 by enterprises was 464 t that was 10 t/h ectare of the fertilized area
[12].

The largest contribution to the development of the agricultural sector is done by 18
agricultural enterprises (Table 3), including 6 agricultural production cooperatives, 9
agricultural Limited Liability Company (LLC), 1 joint-stock company (JSC) and 2
farms. 22,704 hectares of arable land is operated by agricultural enterprises of the
region. They concluded 4492 agreements for the lease of land shares [13].

TABLE 3. MAIN AGRICALTURAL EN TERPRISES OF THE IVA NKIV REGION

GROWING OF 1. OLIZARIVSKY| COOPERAVE, OLIZARIVKA
AGRICULTURAL CROPS VILLAGE, 1 MYRU STR.

2. PEREMOHACOOPERATIVEKUKHARI VILLAGE,
4 LENINA STR.

3. ZERNOPROMVANKIV LLC,PRYBIRSK VILLAGE
1, SHEVCHENKA STR.

4. ZELENA KHVYLIA LC, TERMAKHIVKA VILLBE,
13, POLISKA STR.

5. AGROVEY COMPANY LLMUSIYKY VILLAGE,
145, LENINA STR.

6. ZARUDDIAAGRO LLA, ZARUDDIANLADE,
50A, POLOVA STR.

7. ZAPRUDKA FARNMINZAPRUDKA VILLAGE
8. PIONER FARNMINGBOLOTNIA VILLAGE

9. COOPERATIVE NAMEBFTER MICHURIN,
DYTIATKY VILLAGE, 1LENINA STR.

10. AGRGOTSETEL LLC, SOSNIVXKVILLAGE, 44,
LENINA STR.
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GROWING OF 1. MUSIYKYCOOPERATIVE, MUSIYKYILLAGE,
AGRICULTURAL CROPS, 145 LENINA STR.

ANIMAL HUSBANDRY 2. MAKARIVSKELC., MAKARIVKA VILAGE, 18A,
LENINA STR.

3. ZHMIIVSKEJSC, ZHMIIVKA VILLAG, 5,
DZERZHINSKOGO STR.

4. PROMIN COOPERATE, SYDOROVYCHI
VILLAGE, 24, SKHIDNGSHEVCHENKIVSKA STR.

5. MRIIA COOPERATIVEHORNOSTAYPIL
VILLAGE, 2, CHORNOBYSKA STR.

6. AGRO KOS UKRAINE LLC, KROR/NIA
VILLAGE, 82, LENINASTR.

SWINE (PIG) BREEDING 1. APIK LLC, IVANKIV TOVN, 49, FRUNZE STR.
INDUSTRIAL CROPS 1. UKRAGROENERGO LLG/ANKIV TOWN, 34,
GROWNG POLISKYI SHLIAKH STR(CASE STUDY SITE)

This project has received funding from the European Union's Horizon 2020 G
research and innovation programme under grant agreement No 691846.
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Identification of underutilized lands in the region within 100 km radius fr om lvankiv
town (potential location of bioenergy unit) will be done using statistical analysis. This
analysis is used for estimating the present and future potential of biomass energy
from annual and perennial crops [14].

There are three approaches for estimating the present and future theoretical,
technical and economic potentials of biomass energy crops: statistical analysis,
spatially explicit analysis, and cost-supply analysis. All three focus on the resources
available for energy crop production. Typically, o n | upderitilized| and o i s
be used for energy crop production, i.e. land that is not needed for other purposes.
Underutilized land may include different categories, e.g. set-aside land, abandoned
agricultural land, marginal land and low productive land. In this assessment the
underutilized land is a theoretical construct that is derived by subtracting the amount
of land needed for feed, food and biomaterial production from the total available
area.

UNDERUTILIZED LANDS - STATISTICAL METHOD

Two categories of land are considered as an underutilized in the assessment [14] :

1 Abandoned agricultural land, i.e. land that is not needed any more for the
production of food and feed crops or for other purposes;

91 Degraded or low productive land, i.e. land that is not suitable or no longer
suitable for conventional commercial agriculture.

ABANDONED AGRICULTURAL LAND

Statistics on abandoned agricultural land are usually not available, because the
abandoned agricultural land is usually not left idle, but used for other purposes and
thus is not classified as surplus land. Therefore, data on abandoned agricultural land
typically refer to a decrease of the area of agricultural land.

Specific attention should be paid to the difference between the total area classified
asarable | anddt rasom ar e @dble 4 when calculating the area of
abandoned agricultural land. Compatibility of the two data-sets can be evaluated
indirectly by computing the ratio of area harvested to arable land, i.e. the cropping
intensity (Cl). This is also an important parameter that can signal defects in the land

use data. The cropping intensity in West Europe and North America is typically in the
range of 0.6-0.7, which indicates that the difference between arable land and sown
areas is too large to be ignored when investigating biomass energy potentials.

a l



Cropping intensities larger than 1 are also possible, in case of multiple harvests
(double or triple cropping).

DEGRADED AND LOW PRODUCTIVE LAND

The rationale for using these areas is that these areas are not suitable for
conventional agriculture and that these areas can be used for bioenergy production
without competition with the production of food. However, competition with food
production is in reality an economic issue, but economic aspects are not investigated
in the basic statistical method.

The simplest best-practice basic statistical method to estimate the potential of
degraded and low productive land is to use statistics in combination with estimations
of the yields of energy crops on these areas. There are data on layland (neglected
field) in official statistical publications as on national and regional level in Ukraine.
Those data will be used for estimation of underutilized lands considering the category
of degraded and low productive lands.

Data about the productivity of degraded or low productive types of land are typically
not readily available from statistical databases. Ideally, the productivity is evaluated
taking into account the specific soil or climate conditions. This can be done using
crop growth models, field measurements or by using statistics that are corrected for
degradation or by estimating the impact of soil quality on the yields that are reported

in literature. In addition, field trials and expert judgement are important sources of
information.

TABLE 4. DEFINITIONS OF LANDS USED IN THE ASSESSMENT [15]

Agricultural land  Land that is systematically used to produce agricultural
products; it includes arable land, layland, perennial crops,
hayfields and pastures. Agricultural lands may be owned,
rented and used on a temporary or permanent basis by
agricultural enterprises and individuals.

Arable land Land that is systematically cultivated and used in agricultural
crops sowing, including perennial grasses and fallow lands,
areas of greenhouses and hothouses. Arable land does not
include hayfields and pastures ploughed wup for full
improvement and when they are permanently used under
grass fodder crops for hay-mowing and livestock grazing as
well as inter-row spaces in orchards used for sowing.
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Perennial crops Lands under artificial perennial tree, bush and grassy
plantations intended for the production of fruit -berry, industrial
and herb crops and for decoration of the territories

Hayfields Agricultural lands that are systematically used for hay-moving
Pastures Agricultural lands that systematically used for livestock grazing
Laylands Lands that had been previously plowed, and then more than a

year since the fall, not used for sowing crops and not prepared
to use as a fallow land

Sown area A part of arable land or other cultivated land, which is actually
occupied by crops: winter crops, which are sown last fall and
survived until the end of spring sowing period and spring crops
under harvest of this year

Fallow land A part of arable land that is free from crops in the growing
season and kept clean of weeds

With the usage of the abovementioned methodology and with consideration of local
conditions and statistical data availability authors developed method of calculation of
the underutilized lands on regional level [16]. For the calculation of the underutilized
land availability, the following formula will be used:

Toom B dta 1o A e

where -||<> . g total area of underutilized land, ha,
-||=|= @l area of arable land in the region, ha.

-” ,q;l' sown area in the region, ha;

-||li,'|' area of fallow land in the region, ha;

‘”“T area of the layland in the region, ha.

Ivankiv region is located in Kyiv oblast between Zhytomyrska and Chernihivska
oblasts (Figure 7). Estimation of underutilized land will be done within 100 km radius

[17] from the possible location of biofuel production plant, which is considered to be
in lvankiv town. All the regions within 100 km radius from lvankiv town have similar

climatic and geographical characteristics as they belong to Polissia area the zone of
mixed forest).

This project has received funding from the European Union's Horizon 2020 a

research and innovation programme under grant agreement No 691846.




FOROBIO

There are the following regions in the 100 km zone from the centre of Ivankiv region:

T

Kyiv oblast: Ivankivskyi, Poliskyi, Vyshgorodskyi, Borodianskyi, Makarivskyi,
Kyivo-Sviatoshynskyi, Brovarskyi, Vasylkivskyi (1/2), Fastivskyi (1/2),
Boryspilskyi (1/3);

Zhytomyrska  oblast: Narodnytskyi, Malynskyi, Radomyshlianskyi,
Korostyshivskyi (2/3) , Korostenskyi (1/2), Cherniakivskyi (1/3) , Ovrutskyi (1/4).

Chernihivska oblast: Kozeletskyi, Chernigivskyi (1/3).

FIGURE 7. REGIONS WITHIN 100 KM RADIUS FROM | VANKIV TOWN

Statistical data on agriculture lands within 100 km radius from Ivankiv town that was
used for the assessment of underutilized lands in 2015 are presented in Table 5.
Same data that was obtained from Regional statistical office in Kyiv, Zhytomyrska
and Chernihivska oblasts by requestwas used to calculate potential of underutilized
lands from 2013 to 2016.























































































































































































