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Introduction

The transition from the established 
practice of consideration the meliora-
tive objects like not only technical sys-
tem, but as complex natural, technical 
and ecological-economic systems, with 
a corresponding change in the entire 
methodology, technical and technologi-
cal strategy for their creation and func-
tioning, requires direct consideration of 
time-varying and uncertain weather and 
climate conditions, that are variable in 
nature, since they, together with meliora-
tive factors, exert a decisive infl uence on 
the general natural-meliorative regime of 

the drained lands and the corresponding 
ecological and economic effect (Roko-
chynskiy, 2010, 2016).

The processes occurring on the melio-
rated fi eld are characterized by suffi cient 
inertia. The soil moisture reserves cannot 
change instantly, and the plants themselves 
react slowly enough to the fl uctuations of 
the meteorological factors if they do not 
go beyond the established limits.

Therefore, the property of soils and 
crops inertia, as well as the periodic re-
currence of weather conditions, that al-
lows one to make forecasts, despite the 
rather strong variability of the latter in 
time.

Thus, the justifi cation of optimal 
project solutions on ecological and eco-
nomic bases requires the creation of 
a single complex of hierarchically linked 
models of the parameters of effect, re-

PRACE ORYGINALNE
ORIGINAL PAPERS

Scientifi c Review – Engineering and Environmental Sciences (2019), 28 (1), 3–13
Sci. Rev. Eng. Env. Sci. (2019), 28 (1)
Przegląd Naukowy – Inżynieria i Kształtowanie Środowiska (2019), 28 (1), 3–13
Prz. Nauk. Inż. Kszt. Środ. (2019), 28 (1)
http://iks.pn.sggw.pl
DOI 10.22630/PNIKS.2019.28.1.1

Anatoliy ROKOCHYNSKIY1, Pavlo VOLK1, Nadia FROLENKOVA2, 
Nataliia PRYKHODKO1, Ievgenii GERASIMOV3, Oleg PINCHUK1 
1Institute of Water Management and Environmental Engineering, National University of Wa-
ter and Environmental Engineering
2Institute of Economics and Management, National University of Water and Environmental 
Engineering
3Research Department, National University of Water and Environmental Engineering

Evaluation of climate changes and their accounting 
for developing the reclamation measures in western Ukraine



4 A. Rokochynskiy et al.

gime, technologies and designs, and 
therefore forecast regime calculations 
for the relevant models are an obligatory 
and integral component in the structure 
of general engineering and land reclama-
tion calculations at all levels of decision-
-making in time for the implementation 
of hydromeliorative measures.

In the practice of developing land 
reclamation projects and projects of 
other natural and technical systems, car-
rying out ecological expertise, hydro-
logical and agrometeorological forecasts 
with different levels of their lead time, it 
becomes necessary to use the appropri-
ate meteorological information to select 
climatologically optimal strategies for 
managing such objects in the multi-year 
and vegetation periods. 

This problem becomes a special ac-
tuality in the present conditions, when 
there are cardinal climate changes on the 
Earth both on a planetary scale and at 
the regional level. According to numer-
ous hydrometeorological attribute and 
indicators, national climatologists come 
to the conclusion that a new climate has 
been formed in Ukraine over the past 
10–25 years (Rokochynskiy et al., 2008; 
Rokochynskiy, 2010).

Warming disrupts the established 
functioning of ecosystems, affects on 
natural resources, people’s living con-
ditions and affects on other elements of 
their livelihoods. At the same time, soil 
erosion can be intensifi ed; landslides be-
come more frequent, fl ooding of coastal 
strips, an increase in areas of wetlands, 
and so on (Romashchenko, Sobko, Sav-
chuk & Kulbida, 2003).

In complex natural and technical sys-
tems, including hydro-reclamation sys-

tems (HRS) on drained lands, the choice 
of regime-technological and technical 
solutions at different levels of accept-
ance over time, should be based on the 
use of appropriate meteorological infor-
mation to select climatologically optimal 
control strategies for such systems in the 
multi-year and intra-vegetation periods 
(Rokochynskiy et al., 2007; Rokochyn-
skiy, 2010).

For drained territories with a close 
groundwater table, on which the drain-
age systems of Ukraine are located, 
weather and climate conditions directly 
participate in the formation of the water 
regime of soils and groundwater, deter-
mining the direction of the soil processes 
both in the natural state and in certain 
technological periods of growing crops. 

Since the decisive infl uence on the 
formation of the water and general nat-
ural-meliorative regimes on reclaimed 
lands and crops being grown is in many 
cases just climatic or weather conditions, 
so it is necessary to have at the disposal 
the data on their implementation for the 
relevant facility both for a number of 
previous years of retrospective observa-
tions and for the projected period of the 
object’s operation. The number of such 
implementations and the choice of spe-
cifi c years depend on the long-term in-
ter-seasonal variability of meteorologi-
cal conditions, and undoubtedly should 
cover all their typical realizations for 
a given region.

In this regard, forecasting weather 
and climate conditions is an indispensa-
ble condition for the implementation of 
an assessment of the overall effective-
ness of functioning of the HRS.
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Methods

In addition, in the projects of construc-
tion, reconstruction and modernization of 
HRS, in the zone of drainage melioration, 
the solution of the problem of increasing 
the overall effi ciency of functioning of the 
existing HRS, as complex natural-technical 
systems and the development of a strategy 
for their further development for the near-
est and long-term perspective, it is neces-
sary to perform appropriate forecasting 
regime calculations for such defi nite time 
periods: retrospective and present, which 
accordingly refl ect the effectiveness of the 
operation of the HRS from the time it was 
put into operation and till present time; 
forecasted – that characterizes the nearest 
(present forecast) and distant (future fore-
cast) perspective, taking into account exist-
ing and possible climate changes.

Experiments

Program of experiments

To solve these tasks, a large-scale 
computer experiment was carried out, 
based on long-term retrospective and 
modern observational data for the Zhy-
tomyr Polissia zone. In this case, the 
models of long-term forecast estimation 
of the main meteorological characteris-
tics in the multi-year and intra-vegeta-
tion periods using methods, information 
and software for their implementation 
developed at the Department of Environ-
mental Engineering and Hydromeliora-
tion of the National University of Water 
and Environmental Engineering, the use 
of which is regulated by the current rel-
evant industry standards (Rokochynskiy 
et al., 2008), were used. 

Forecast models 

The following research options were 
planned and implemented: 

variant 1 – «Base»: characteristic of 
main meteorological factors of the 
vegetation period (IV–X months), 
obtained from long-term historical 
data (1891–1964) (Hydrometioizdat, 
1990); 
variant 2 – «Transitional»: normal-
ized mean annual values of the val-
ues of the main meteorological fac-
tors and their distribution during 
the growing season, obtained under 
transitional conditions (1947–1990) 
(according to Sarny meteorological 
station);
variant 3 – «Recent»: the dynamics 
and normalized mean annual values 
of the main meteorological factors 
and their distribution over the vege-
tation period, obtained under modern 
conditions (1991–2015) (according 
to Sarny meteorological station);
variant 4а – «СССМ» and variant 
4b – «UKMO»: normalized mean 
annual values of the main meteoro-
logical factors and their distribution 
over the vegetation period, obtained 
on the basis of available and possible 
climate changes according to the rec-
ommendations of (Romashchenko et 
al., 2003) by the models of Canadian 
Climate Center «CCCM» – as a more 
favorable forecast, and of the United 
Kingdom Met Offi ce «UKMO» – as 
a less favorable forecast, which fore-
see an increase in average annual 
temperature up to 4°C and 6°C rela-
tively – provided that the doubling 
CO2 in atmosphere occurs (Shev-
chuk et al., 2001; Romashchenko et 
al., 2003).

–

–

–

–
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The expediency of using the models 
«CCCM» and «UKMO» under appropri-
ate operational forecasting calculations 
confi rmed by taking into account as less 
and more critical scenarios of changes in 
weather and climate conditions, and best 
consistent with forecast models, esti-
mates the normalized distribution of ba-
sic meteorological characteristics in the 
long and growing internal periods.

When performing long-term projec-
tive regime calculations with suffi cient 
accuracy for engineering practice, on the 
basis of completed studies, the available 
statistical sequences of meteorological 
quantities were divided by us on fi ve 
typical groups of vegetation periods re-
garding conditions of heat and moisture 
provision on the probability of exceeding 
– provision – (p) [%], their average veg-
etative values. Schematically, they are 
represented in the form of the following 
set P = {p}, 1, ( 5)p pp n n  with tak-
ing into account the natural change in 
the provision of meteorological charac-
teristics in the typical groups according 
to Table 1 (Rokochynskiy et al., 2008; 
Rokochynskiy, 2010).

So, according to Rokochynskiy et al. 
(2008) and Rokochynskiy (2010), fore-
cast made for the fi ve groups of typical 

vegetation period (very wet – 10%, wet 
– 30%, average – 50%, dry – 70%, very 
dry – 90%) for the following main meteo-
rological characteristics as air temperature 
– T [°C], precipitation – P [mm], relative 
air humidity – H [%], defi cit of air humid-
ity – D [mm], photosynthetically active 
radiation – PAR [MJ·m2] and coeffi cient 
of moisture provision – KW (the ratio of 
precipitation to evapotranspiration).

As a result of the analysis of multi-
year data, we have established that PAR 
is a derivative value of the air tempera-
ture. PAR value is performed according 
to the empirical model we have estab-
lished (r2 = 0.90 … 0.92) (Mazhayskiy, 
Rokochinskiy, Volchek, Meshyk & Jez-
nach, 2017) 

 (1)
where:
QIII–VII, QVIII–X – PAR value for the cor-
responding period March–July and Au-
gust–October within the estimated veg-
etation period [kJ·cm–2];

TABLE 1. Estimated provision of meteorological characteristics, which corresponds typical groups of 
vegetation periods regarding conditions of heat and moisture provision

Provision – p [%] by precipitation 
– P and relative air humidity – H

Typical groups by estimated 
provision

P = {p}, 

Provision – p [%] by air tem-
perature – T and defi cit 

of air humidity – D

0 ... 20% (10%) p = 1, very wet 80 ... 100% (90%)
20 ... 40% (30%) p = 2, wet 60 ... 80% (70%)
40 ... 60% (50%) p = 3, average 40 ... 60% (50%)
60 ... 80% (70%) p = 4, dry 20 ... 40% (30%)
80 ... 100% (90%) p = 5, very dry 0 ... 20% (10%)

1, ( 5)p pp n n

0.297 5.478, =1,

0.441 0.754, =1,

III VII III VII

VIII X VIII X

Q T n

Q T n
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T – average value of air temperature for 
the estimated decade (τ) of the estimated 
vegetation period [°C].

Coeffi cient of moisture provision 
– KW characterizes moisture as a ratio of 
the sum of precipitation during the veg-
etation period – P [mm] to the total eva-
potranspiration value during the vegeta-
tion period – E [mm], which is determined 
by the well-known formula N.N. Ivanova 
depending on the values of air tempera-
ture – T [°C] and relative air humidity 
– H [%] (Rokochynskiy et al., 2008)

KW = P/E  (2)

Generalized results of calculation of 
vegetative values of main meteorologi-
cal factors (precipitation, temperature, 
defi cit and relative air humidity) and 
derived from them characteristics (PAR 
and coeffi cient of moisture provision) 
by calculated years and research op-
tions («Base», «Transitional», «Recent», 
«CCCM», «UKMO») for the conditions 
of the Zhitomir Polissia zone, are given 
in Tables 2, 3 (Mazhayskiy et al., 2017).

According to the obtained results of 
a comparative assessment of changes in 
current and forecasted vegetation values 
of the main meteorological characteris-
tics under the conditions of the calculat-
ed years and on average between them, 
the following conclusions can be drawn:

about precipitation: in transient con-
ditions («Transitional») compared to 
the base variant («Basе») have been 
seen the decrease in the amount of 
precipitation at all considered calcu-
lated years (from 0.47% in the dry 
year and to 17.9% in wet), which on 
average is 5.30%. Regarding present 
conditions («Recent»), there is some 
increase in the amount of precipita-

–

tion (with their changes from 2.80% 
in very wet year to 11.87% in very 
dry), which on average is 4.07%. Ac-
cording to the forecast options, it is 
also possible to partially increase the 
precipitation for all calculated years, 
which on average is for «СССМ» 
– 1.69% and «UKMO» – 7.47%;  
about air temperature: in all the con-
sidered variants of studies there is an 
increase in air temperature as in the 
calculated years, and on average be-
tween them, which is less expressed 
in transitional conditions («Trans-
itional») – 1.75%, more expressed 
in modern conditions («Recent») – 
4.84%, and signifi cantly increases in 
the forecasted conditions («СССМ» 
– 24.59% and «UKMO» – 34.93%); 
about defi cit of air humidity: the va-
riation of this index is similar to air 
temperature changes with some de-
viations of the calculated data and the 
average there between: for «Transi-
tional» – 0.83%; «Recent» – 5.44%, 
for «CCCM» increase is 22.8%, and 
for «UKMO» – 27.19%;
about the relative air humidity: re-
spectively in transitional conditions 
(«Transitional») she on average sli-
ghtly increased 0.83%, and decreases 
in modern conditions («Recent») on 
2.09%, and for forecasts «CCCM» – 
on 2.09%, for «UKMO» – on 6.9%; 
about PAR: The nature of the chan-
ge in this indicator is consistent 
with changes in air temperature with 
a slightly lower intensity of increase: 
for «Transitional» – 1.09%; «Re-
cent» – 3.03%; «CCCM» – 15.98%, 
«UKMO» – 22.57%;  
about coeffi cient of moisture pro-
vision: the character and values of 

–

–

–

–

–
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changes in the amount of precipita-
tion and air humidity defi cit both for 
the calculated years and on average 
between them, cause it to decrease 

somewhat in the transitional condi-
tions («Transitional») – 6.84%, and 
less expressed decline in modern 
conditions («Recent») – 1.14%, and a 

TABLE 2. Vegetative values of the main meteorological characteristics according to the research op-
tions for the conditions of Zhytomyr Polissia zone

Indexes, Models
Year of estimated precipitation

10% 30% 50% 70% 90% 

Sum of precipitation,
P [mm]

«Base» 575.12 509.06 443.01 376.96 310.90 
«Transitional» 544.38 471.93 434.86 375.20 307.90 
«Recent» 559.00 510.75 443.28 417.98 347.80 
«СССМ» 582.54 516.36 450.18 384.01 317.83 
«UKMO» 615.64 545.71 475.77 405.83 335.89 

Average 
air temperature,
T [°С] 

«Base» 12.68 13.06 13.47 13.67 14.19 
«Transitional» 12.92 13.33 13.75 13.80 14.44 
«Recent» 13.30 14.01 14.20 14.51 14.26 
«СССМ» 15.94 16.33 16.77 16.98 17.52 
«UKMO» 17.26 17.69 18.16 18.39 18.98 

Sum of defi cit 
of air humidity,
D [mm] 

«Base» 698.0 785.0 849.0 943.0 1 036.0 
«Transitional» 722.0 805.0 884.0 923.0 1 044.0 
«Recent» 729.0 854.0 9 14.0 946.0 1 098.0 
«СССМ» 866.0 973.4 1044.0 1150.0 1 254.0 
«UKMO» 893.0 1005.0 1078.0 1207.0 1 295.0 

Average relative 
air humidity,
H [%] 

«Base» 80.56 77.73 75.26 72.07 69.42 
«Transitional» 81.76 78.66 73.94 73.02 70.73 
«Recent» 76.65 75.81 73. 48 72.51 68.48 
«СССМ» 74.12 72.51 70.23 67.45 64.78 
«UKMO» 73.36 71.73 68.46 65.77 63.42 

Sum of PAR
[MJ·m–2]

«Base» 1 586.0 1 616.0 1 646.0 1 665.0 1 705.0 
«Transitional» 1 594.0 1 634.0 1 673.0 1 680.0 1 727.0 
«Recent» 1 631.0 1 691.0 1 708.0 1 729.0 1 706.0 
«СССМ» 1 845.0 1 876.0 1 911.0 1 928.0 1 971.0 
«UKMO» 1 948.0 1 982.0 2 020.0 2 038.0 2 084.0 

Coeffi cient 
of moisture 
provision, KW 

«Base» 1.35 1.06 0.86 0.66 0.49 
«Transitional» 1.24 0.85 0.81 0.67 0.48 
«Recent» 1.26 0.98 0.80 0.72 0.52 
«СССМ» 1.10 0.87 0.7 1 0.55 0.42 
«UKMO» 1.13 0.89 0.72 0.55 0.43 
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very signifi cant decrease in the fore-
cast conditions («CCCM» – 17.19% 
and «UKMO» – 15.49%).
Comparative assessment the dynam-

ics of changes for the main meteorologi-
cal characteristics of the growing season 
(precipitation, temperature, defi cit and 
relative air humidity) for 1991–2015, with 
their retrospective and perspective norms 

is shown on the fi gure (Mazhayskiy et al., 
2017).

The following characteristic mo-
ments can be shown: 

about precipitation: a considerable 
amplitude of their oscillations is ob-
served during the considered period of 
time from 200 to 600 mm, at an aver-
age annual norm 443 mm with well-

–

TABLE 3. Comparative evaluation of changes in vegetation values for the main meteorological charac-
teristics for research options of the Zhytomyr Polissia zone [%]

Indexes, Models
Year of estimated precipitation Average 

[%] 10% 30% 50% 70% 90% 

Sum of precipitation, 
Р 

«Transitional» –5.34 –17.90 –1.84 –0.47 –0.96 –5.30 
«Recent» –2.80 +0.33 +0.06 +10.88 +11.87 +4.07 
«СССМ» +1.29 +1.43 +1.62 +1.87 +2.23 +1.69 
«UKMO» +7.05 +7.20 +7.39 +7.66 +8.04 +7.47 

Average 
air temperature,
T 

«Transitional» +1.89 +2.07 +2.08 +0.95 +1.76 +1.75 
«Recent» +4.89 +7.27 +5.42 +6.14 +0.49 +4.84 
«СССМ» +25.71 +25.04 +24.50 +24.21 +23.47 +24.59 
«UKMO» +36.12 +35.45 +34.82 +34.53 +33.76 +34.93 

Sum of defi cit 
of air humidity, 
D 

«Transitional» +3.44 +2.55 +4.12 –2.12 +0.77 +1.75 
«Recent» +4.44 +8.79 +7.66 +0.32 +5.98 +5.44 
«СССМ» +24.07 +24.00 +22.97 +21.95 +21.04 +22.81 
«UKMO» +27.94 +28.03 +26.97 +28.00 +25.00 +27.19 

Average relative 
air humidity, 
Н 

«Transitional» +1.49 +1.20 –1.75 +1.32 +1.89 +0.83 
«Recent» –4.85 –2.47 –2.37 +0.61 –1.35 –2.09 
«СССМ» –7.99 –6.72 –6.68 –6.41 –6.68 –6.90 
«UKMO» –8.94 –7.72 –9.04 –8.74 –8.64 –8.62 

Sum of PAR

«Transitional» +0.50 +1.11 +1.64 +0.90 +1.29 +1.09 
«Recent» +2.84 +4.64 +3.77 +3.84 +0.06 +3.03 
«СССМ» +16.33 +16.09 +16.10 +15.80 +15.60 +15.98 
«UKMO» +22.82 +22.65 +22.72 +22.40 +22.23 +22.57 

Coeffi cient
of moisture 
provision,
Kw

«Transitional» –8.49 –19.94 –5.73 1.69 –1.72 –6.84 
«Recent» –6.94 –7.77 –7.05 10.53 5.55 –1.14 
«СССМ» –18.36 –18.20 –17.36 –16.47 –15.54 –17.19 
«UKMO» –16.33 –16.27 –15.42 –15.89 –13.57 –15.49 
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FIGURE. Comparative estimation of normalized values of the main meteorological characteristics by 
the research options regarding the dynamics of their valid values in conditions of the Zhytomyr Polissia 
zone

P [mm]

T [°C]

D [mm]

H [%]
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-defi ned maximums in 1991, 1999 and 
2008, minimums in 1994, 2002, 2004 
and 2015. In the subsequent years after 
2008 there is a steady decrease in the 
amount of precipitation in all the study 
options considered. At the same time, 
the forecasted norms for the models 
«СССМ» and «UKMO» are already 
within the limits of the current fl uctua-
tions for the total vegetation values; 
about air temperature: takes place the 
opposite situation, Since 1991 there 
has been an increase in air temperatu-
re with expressed maximums in 1999, 
2002 and 2012, which are respecti-
vely 15.1°С, 15.0°С and 15.3°С. At 
the same time, the average annual air 
temperatures over the considered pe-
riod of time do not reach the foreca-
sted values for models «CCCM» and 
«UKMO»; 
about defi cit of air humidity: the dyna-
mics of air humidity defi cits changes 
as a whole refl ects the characteristic 
features of the amplitude variation of 
air temperature: the air humidity defi -
cits reaches the fi rst and second ma-
ximums in 2002 and 2005, which are 
1,118 mm, respectively, with an avera-
ge vegetative value of 5.30 and 1,112 
mm at 5.20 mm. After 2005, the total 
air humidity defi cit vegetation value is 
somewhat reduced and has an insigni-
fi cant amplitude of fl uctuations, and 
then there is a sharp increase to the 
third maximum in 2012–1193 mm at 
5.0 mm. In this case, the value of air 
humidity defi cit by the model «Base» 
less than the average annual norms by 
model «Transitional» and «Recent», 
and its corresponding norms by mo-
dels «СССМ» and «UKMO» are alre-
ady within their present fl uctuations;  

–

–

about the relative air humidity: The 
opposite situation is observed in the 
dynamics of change in the relative 
air humidity, here the two fi rst ma-
ximums about 78% takes place in 
1991 and 1998, after which there is 
a sharp decrease to its fi rst and second 
minimums about 68% in 2005 and 
2012. At the same time, the average 
long-term relative air humidity by the 
model «Base» above average annual 
norms by models «Transitional» and 
«Recent», and its relevant norms by 
models «СССМ» and «UKMO» are 
within the limits of the current oscilla-
tions of the average annual values.

Conclusions

The given data convincingly testify 
that the main meteorological characteris-
tics, except of temperature and PAR, for 
the calculated years and on average be-
tween them, are already in the zone or at 
the level of their forecasted values under 
climate change conditions. 

The obtained results of a comparative 
assessment of the weather and climate 
conditions for the Zhytomyr Polissya zone 
according to the examined variants of their 
studies, indicate that, for all the main me-
teorological indicators, excepted of the 
relative air humidity, fi rst of all it concerns 
air temperature as the determining factor 
of present climate changes, as well as the 
PAR as its derivative, changes already oc-
cur, as well as the PAR as its derivative, 
changes already occur, which in the short 
term may exceed 10% of the critical en-
vironmental threshold, which will lead to 
irreversible changes of the environmental 
state  in the region. 

–
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It is established, that at the current 
rates and levels of changes in weather 
and climate conditions, it is necessary 
to expect the deterioration of the natu-
ral and meliorative conditions, both in 
the zone of Zhytomyr Polissia and in 
the whole Ukraine. This will inevitably 
affect on the functioning of water-recla-
mation objects as a result of the corre-
sponding changes in the ecological and 
economic resource, which requires the 
development of adaptive technical and 
regime-technological measures for the 
management of these facilities through 
appropriate comprehensive scientifi c 
sectoral, state and interstate research and 
programs. 

Therefore, the issue of improving 
the effi ciency of water management and 
land reclamation objects should be con-
sidered inseparably with the assessment 
and forecast of weather and climate con-
ditions both at the current stage of the 
climate situation and in the context of 
possible climate changes in the immedi-
ate and distant future.
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Summary

Evaluation of climate changes and 
their accounting for developing the rec-
lamation measures in western Ukraine. 
In modern conditions, there are cardinal cli-
mate changes on the Earth as at the planetary 
scale, as at the regional level. According to 
numerous hydrometeorological character-
istics and indicators, climatologists special-
ists concluded that Ukraine also take place 
signifi cant climatic changes in the last 10–25 
years.
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In complicated natural-technical sys-
tems, which include irrigation and drainage 
systems (IDS) on drained lands, the selec-
tion of regime-technological and technical 
solutions on different levels of the decision 
including the time, should be based on the 
appropriate meteorological information for 
selecting climatologically optimal manage-
ment strategies for such systems in the long-
-term and annual periods.

The decisive infl uence on the formation 
of water and the overall natural reclamation 
modes of reclaimed land and harvest crops in 
many cases depends exactly from climate or 
weather conditions. Thus, it is necessary to 
have available data about their implementa-
tion to the relevant object as for number of 
previous years retrospective observations 
and the forecast period of functioning of the 
object. Therefore, forecasting of weather and 
climate conditions become an indispensable 
condition for implementation of assessing 
the overall effectiveness of IDS operation.

To solve this problem we performed large-
-scale computer experiment for multi-year 
retrospective and current data observations in 
the area of Zhytomyr Polissya. Were planned 
and implemented the following variants of 
studies – «Base», «Transitional», «Recent», 
«CCCM», «UKMO».

The forecast was done for fi ve years of 
typical groups of vegetation periods regard-
ing conditions of heat and moisture provi-
sion (very wet – 10%, wet – 30%, average 
– 50%, dry – 70%, very dry – 90%) on such 
basic meteorological characteristics: air tem-
perature; precipitation; relative air humidity; 
defi cit of air humidity; photosynthetically 
active radiation (PAR); coeffi cient of mois-
ture provision (the ratio of precipitation to 
evapotranspiration).

Obtained results of comparative assess-
-ment of climatic conditions in Zhytomyr 
Polissya zone, suggests that for most of the 
basic meteorological parameters, already there 
are changes that in the short term may exceed 
10% of the critical ecological threshold, which 
will lead to relevant irreversible changes in the 
state of the environment in the region.
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