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Abstract
This article discusses the assessment of the potential impact of climate change on agroecosystems in the Republic of
Moldova. The final results obtained are based on the analysis and comparison of multiannual precipitation and
average air temperature (observation period 2016-2019), in the assessment and forecast of the average crop yield. The
high thermal regime and the significant deficit of precipitations contributed to the drying of the upper layer of the soil,
creating unfavorable conditions for sowing the cereal crops of autumn on most of the territory of the country. The
territory of the Republic of Moldova, by its geographical location, is located in the area with insufficient and unstable
humidity. The instability of agrometeorological conditions essentially determines the variability and level of crop yield.
Agrometeorological investigations were carried out regarding the current situation and the evolution of the
meteorological conditions in the territory of the Republic of Moldova in 2019, according to the data of the State
Hydrometeorological Service. The average harvest for the last 10 years of sugar beet constituted 310 q/ha; maize for
grains constituted 34 q/ha; of sunflower seeds constituted 17 q/ha; of autumn wheat constituted 29 q/ha. The agricultural producers, as well as the public authorities, need a forecast of the productivity of the field crops in the desert in
order to take the respective measures. Soil is the key to providing water, energy and building resilience to climate
change. Therefore, the international community must take urgent measures to prevent the increasing loss of fertile land.
The balance of the humus is profoundly deficient, the reserves of humus decrease annually by about 1t/ha, the nutrients
by 180-200 kg/ha. Analysis of the previous weather conditions, forecasts and specialized agrometeorological
calculations show that at the beginning of spring the productive moisture reserves in the soil layer with a thickness of 1
m on the fields with autumn crops and autumn plows will constitute 115-160 mm deep (80-115% of the norm).
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INTRODUCTION

al., 1996; Nedealcov, 2012). Due to the fact
that Climate Change can become a major threat
to the functioning of the ecosystem in the long
term, at present, ecosystems in the Republic of
Moldova are in danger and are degrading due
not only to human activity, but also to socialeconomic conditions, poverty and insufficient
political will (Boian, 2015; Урсу, 1990). Practices such as intensive irrigation, the use of chemical fertilizers, pesticides and fungicides, the
use of massive agricultural equipment, etc. Lead
to the degradation, erosion, settling and drying
of the organic matter of the soil of the most.

Currently, among the most valuable ecosystem
services directly used by humankind are food,
wood and water supply, drought and flood
regulation services, as well as rest and tourism.
A number of factors influences the variety and
vulnerability of biodiversity in the Republic of
Moldova (Крупеников, 1989). Due to the
geographic location of the country approximately the Carpathian Mountains, the Black
Sea and the East-European Plain, a confluence
of three main ecoregions is observed here: the
Central-European hardwood forests, the
Mediterranean forested steppe and the EuroAsian steppe (Botnari et al., 2011). This confluence of ecoregions provides conditions for
high biodiversity. However, ecosystems
strongly affected by human use make up about
75% - agricultural ecosystems and 10% urban
ecosystems. Natural ecosystems comprise
about 15% of the country's surface (Daradur et

MATERIALS AND METHODS
For the elaboration of the methodology, the
evaluation of the potential impact of climate
change on agroecosystems in the Republic of
Moldova (www.meteo.md) was analyzed initial
data on atmospheric deposition, average air
temperature and agricultural crops during 15
96

years (2016-2019). The initial data were collected from the Agrometeorological Bulletins of
the State Hydrometeorological Service and
from the Statistical Yearbooks of the Republic
of Moldova (Todiraş, 2000; Todiraș et al.,
2000; www.clima.md; www.old.meteo.md;
www.statistica.md), the results being processed
by different statistical methods. The forecast of
the harvest was made starting from the fact that
under the conditions of the chernozem area,
which also includes the territory of the
Republic of Moldova, the harvest of agricultural crops is largely determined by the water
reserves accumulated in the soil upon deprivation from the atmospheric deposits during the
cold years.
Two methods of testing the productivity of
agricultural crops (Schmandt et al., 1992) were
tested according to:
a) atmospheric precipitation during the period
September-March (at the level of the
republic, rayon, agricultural household).
b) the humidity reserves in the soil at the
beginning of the vegetation period and the
quantity of productive rainfall from April
to June in a multiannual cycle (at field
level, sunny).

it is reported on average every 10-20 years.
According to data from the Meteorological
Service of the Republic of Moldova (observation period 122 years) the average annual air
temperature was 11.2°С (by 1.7°С higher than
the norm), thus it was placed on the 4th place in
the number of years with temperatures high
annual averages (Figures 1, 2 and 3).

Figure 1. The average monthly air temperature at the
Meteorological Service for 2016 (0C)

Figure 2. For comparison we have the average monthly
temperature of air in 1946, 2007, 2012 (0C)

RESULTS AND DISCUSSIONS
Scientists warn that, unless urgent measures are
taken, by 2060 year, global warming is likely to
exceed pre-industrial levels by more than 2°C,
and this surge could reach as high as 5°C by the
end of the century. Such an increase in global
temperature will have devastating effects on
nature, causing irreversible changes in many
ecosystems and, as such, a decline in biodiversity. Rising temperatures and intensifying
weather will also generate huge costs for the
EU economy and affect the ability of countries
to produce food.

Figure 3. The range of years with high average annual
temperatures, according to the Meteorological Service of
the Republic of Moldova, 2016 (0C)

Meteorological
and
agrometeorological
characterization on the territory of the
Republic of Moldova during the years 20162019. In the Republic of Moldova, the year
2016 was characterized by a high thermal
regime and with precipitation, within the norm.
The average annual temperature of the air
constituted in the territory 9.9 and 11.8°С,
exceeding the climatic norm by 1.4-2.1°С and

Figure 4. Monthly precipitation at the Meteorological
Service of the Republic of Moldova, 2016 (mm)

97

The monthly precipitation amount per year fell
on the territory 445-765 mm or 100-145% of
the norm (Figures 4 and 5). The 2015-2016
winter season was short and very hot. The
average air temperature for the season was 0.6
and 2.0ºС in the territory, which on a large part
of the territory is 3-4ºС higher than the norm
and is reported on average every 20-30 years.
The amount of precipitation during the season
on 60% of the territory of the country constituted 75-117 mm (80-120% of the norm), only
at the Camenca Meteorological Service their
amount reached 127 mm (150% of the norm).
The rest of the territory, predominantly in the
central and southern districts, fell 49-70 mm
(50-75% of the norm).

Figure 6. Average annual air temperature at the
Meteorological Service of the Republic of Moldova (0C)

Figure 5. Monthly precipitation quantity in 1946, 2007,
2012 (mm)

In 2016 the average autumn wheat crop in the
Republic was 31 q/ha, being higher than the
average fruit of the last 10 years by 4 q/ha;
maize - 34 q/ha, being 5 q/ha higher than the
average fruit of the last 10 years, sunflower 19 q/ha, being 4 q/ha higher than the average
fruit of the last 10 years. The average sugar
beet harvest was around 315 q/ha, which is
close to the average harvest of the last 10 years.
In the Republic of Moldova, the year 2017 was
characterized by a high thermal regime and with
precipitation quantities within the norm limits.
The average annual air temperature was 9.8 and
11.5°С (Figure 6), exceeding the climatic norm
by 1.2-2.0°С (Figure 7) and is reported on average once in 10-15 years for the multiannual
period, and in the last 10 years - on average
once in 2 years.
According to the data of the Meteorological
Service on the Republic of Moldova
(observation period 123 years) the average
annual air temperature constituted 11.2°С (by
1.7°С higher than the norm) and was placed on
the 4th place in the number of years, with high
average annual temperatures (Figure 8).

Figure 7. The deviation from the norm of the average
annual air temperature at the Meteorological Service of
the Republic of Moldova (0C)

Figure 8. The range of years with high average annual
temperatures, according to the Meteorological Service of
the Republic of Moldova, 2017 (0C)

The annual amount of precipitation dropped on
85% of the territory constituted 440-650 mm,
or 80-120% of the norm (Figures 9 and 10). In
the rest of the territory their amount reached
675-700 mm (130-145% of the norm).
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The absolute maximum air temperature during
the year reached 39ºС (August), which in the
summer period is reported on average once in
10 years. The absolute minimum was -21ºС
(February), which in winter is recorded on
average once in 2-3 years.

In 2017, the average wheat harvest in the autumn constituted in the circus republic 39 q/ha,
being higher than the average fruit of the last
10 years by 12 q/ha; maize - 35 q/ha, being 6
q/ha higher than the average fruit of the last 10
years, sunflower - 22 q/ha, being 6 q/ha higher
than the average fruit of the last 10 years.

Figure 11. Monthly precipitation, according
to the Meteorological Service of the
Republic of Moldova, 2017 (mm)

The average sugar beet harvest was around
320 q/ha, being 20 q/ha higher than the average
fruit of the last 10 years.
In the Republic of Moldova, the year 2018 was
characterized by a high thermal regime and
with the annual amount of precipitation within
the norm limits. The average annual air
temperature in the territory was 9.8 and 11.7°С
(Figure 12), exceeding the climatic norm by
1.2-2.1°С (Figure 13) and is reported on
average once in 10-15 years for the multiannual
period, and in the last decade - on average once
in 2 years.

Figure 9. Annual amount of precipitation,
according to the Meteorological Service of the Republic
of Moldova, 2017 (mm)

Figure 10. The ratio to the norm of the amount of annual
precipitation, according to the Meteorological Service of
the Republic of Moldova, 2017 (%)

However, the rainfall during the year fell
unevenly. Particularly many precipitations were
reported in April (Figure 11), when their monthly amount on 60% of the territory constituted
85-128 mm (230-350% of the monthly norm),
which in April is reported for the first time in
the entire multiannual measurement period.

Figure 12. Average annual air temperature at the
Meteorological Service of the Republic of Moldova,
2018 (0C)
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According to the data of the Meteorological
Service (observation period 125 years) the
average annual air temperature constituted

11.2°С (by 1.7°С higher than the norm) and
was placed on the 4th place in the number of
years with average annual temperatures high
(Figure 14).

Figure 16. The ratio to the norm of the amount of annual
precipitation, according to the Meteorological Service of
the Republic of Moldova, 2018 (%)

Figure 13. The deviation from the norm of the average
annual air temperature at the Meteorological Service of
the Republic of Moldova, 2018 (0C)

But the rainfall during the year fell unevenly.
Particularly many precipitations compared to
the norm were reported in March (Figure 17),
when their monthly amount constituted in the
bottom 60-120 mm (200-420% of the monthly
norm), which on 65% of the territory was
reports on average once in 20-30 years.

Figure 14. The range of years with high average annual
temperatures, according to the Meteorological Service of
the Republic of Moldova, 2018 (0C)

The absolute maximum air temperature per
year reached 37ºС (August, the Meteorological
Service).

Figure 17. Monthly precipitation, according to the
Meteorological Service of the Republic of Moldova,
2018 (mm)

Significant precipitation deficit was reported in
April, when their monthly amount on 80% of
the territory of the country did not exceed 15 mm (5-15% of the monthly norm), isolated
precipitations did not fall. The amount of
precipitation during the April-May period
constituted 10-50 mm in the territory (10-55%
of the norm), which is reported on average
every 10-30 years. Significant precipitation
deficit was also maintained in August and
October - their amount in these months did not
exceed 1-20 mm (2-40% of the monthly norm).
During the vegetation period on 70% of the

Figure 15. Annual amount of precipitation,
according to the Meteorological Service of the Republic
of Moldova, 2018 (mm)
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territory the Republic fell 275-460 mm of
precipitation (75-110% of the norm), in the rest
of the territory, mainly in the southern districts
- 175-255 mm (50-65% of the norm). In 2018,
the average harvest of autumn wheat
constituted in the circus republic 31 q/ha, being
close to the average fruit harvested in the last
10 years and 8 q/ha lower than last year's
harvest; maize - 55 q/ha, being 20 q/ha higher
than the average fruit of last year and the fruit
of the last 10 years, sunflower - 22 q/ha, being
6 q/ha higher than the average fruit from the
last 10 years. The average harvest of sugar beet
was around 400 q/ha, being 90 q/ha higher than
the average fruit of the last 10 years.
The winter season 2018-2019 in the Republic
of Moldova was hot and with precipitation
(Figures 18 and 20). The beginning of the
meteorological winter (stable passage of the
average daily air temperature through 0ºС) was
reported on the territory on November 17-22,
being 10-20 days earlier than usual, and its end
- on January 28-29, with a month earlier than
average multi-year data. The average air
temperature for the season constituted in the
territory -1.3 and 0.4ºС, being 1.3-2.0ºС higher
than the norm and is reported on average once
in 3-5 years.

17ºС (February, Meteorological Service from
Balti, Falesti, Corneşti, Tiraspol, Ceadâr-Lunga
cities).

Figure 19. The deviation from the norm of the average
air temperature for the winter season, according to the
Meteorological Service of the Republic of Moldova,
2019 (0C)

Figure 20. The range of years with high average annual
temperatures, according to the Meteorological Service of
the Republic of Moldova, 2019 (0C)

Figure 18. Average air temperature for the winter season,
according to the Meteorological Service of the Republic
of Moldova, 2019 (0C)

The absolute minimum of the air temperature
constituted on the territory -17ºС (December,
Weather Service in Tiraspol, January in
Bravicea city). The absolute maximum reached

Figure 21. The amount of precipitation for the winter
season, according to the Meteorological Service of the
Republic of Moldova, 2019 (mm)
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The amount of precipitation during the season
(Figures 21 and 22) constituted in the territory
in the bottom 80-165 mm (80-160% of the
norm). Only in some southern districts fell 6570 mm (70% of the norm).
Particularly many precipitations fell in January,
when their monthly amount amounted to 50-85
mm (150-300% of the monthly norm).

about 18-20 q/ha (the average fruit for the last
10 years of constituted 17 q/ha); a maize fruit
for grains of about 35-40 q/ha (the average fruit
for the last 10 years constituted 34 q/ha); a fruit
of the sugar beet of about 320-350 q/ha (the
average fruit for the last 10 years constituted
310 q/ha); an autumn wheat fruit of about 2831 q/ha (the average fruit for the last 10 years
constituted 29 q/ha).
From a meteorological point of view, the
beginning of the winter season of 2020 in the
Republic of Moldova is considered the stable
passage of the average daily air temperature by
0 ºC in the direction of its decrease, which is
reported on average between November 28
(Briceni city) - December 13 (Cahul city).
However, depending on the particularities of
the synoptic processes, in some years the date
of winter establishment can deviate essentially
from the average date. There are years when
there is no stable passage of air temperature
through 0ºC in the direction of its decrease, this
phenomenon being observed in the north of the
country on average once in 10 years, and in the
rest of the territory - on average once in 4
years. The earliest winter for the entire period
of instrumental observations over most of the
territory was established on November 9, 1988.
The average duration of the winter season
ranges from 80 days in the south to 100 days in
the north.
The average monthly air temperature in the
territory of the Republic of Moldova varies
between -1ºC in the south of the country and
-3ºC in its north. The coldest for the entire
observation period was February 1929 - the
average monthly air temperature ranged from 12.2ºC to -13.7ºC. The hottest was February of
2002 and 2016 - the average monthly air
temperature ranged from 3.5ºC to 5.5ºC.
Average daily air temperature values during the
month range from -21 to -26ºC (1954, 2012),
10 and 14ºC (1990, 2016). The absolute
minimum of the air temperature in February
was -32.1ºC (Balti city, February 20, 1954),
and the absolute maximum reached 23.3ºC
(Tiraspol, February 26, 1990).
The amount of rainfall in February on the
territory of the country is on average 2340 mm, and the number of days with
precipitation ranges from 10 to 14 days. The
largest amount of monthly precipitation for the

Figure 22. The ratio to the norm of the amount of annual
precipitation, according to the Meteorological Service of
the Republic of Moldova, 2019 (%)

Figure 23. Monthly precipitation, according to the
Meteorological Service of the Republic of Moldova,
2019 (mm)

The absolute minimum was on the territory 23ºС (in January in Bravicea city, in February
in Soroca city), which during the winter is
recorded on average once in 3 years. The
annual amount of fallen precipitation
constituted in the territory 400-650 mm, or 80120% of the norm (Figures 15 and 16).
As a result of the agrometeorological
investigations carried out regarding the current
situation and the evolution of the
meteorological conditions for the later
phenomena of the sunflower, the State
Hydrometeorological Service forecasts for the
year 2019 on average for the country a fruit of
102

entire period of observations reached in the
territory the value of 139 mm (Vulcanesti
village, 1969), and the daily one - 70 mm
(Goian village, 1999). Precipitation falls mainly
in the form of snow. The average decadal
thickness of the snow layer in February varies
between 3 and 11 cm. The maximum thickness
of the snow layer on the meteorological
platforms reached 71 cm in some days
(February 28, 1973, Briceni city). In February,
the following phenomena are possible: fog (on
average 2-7 days), deposits of chicory and pole
(2-6 days), icicles (about 10 days) and viscous
(1-2 days). Of the weather phenomena most
frequent are observed abundant snowfall, being
possible on average once in 5 years. Strong
pole and cap depositions are possible on
average every 7 years, and strong wind and
blizzard - on average every 10 years. Lowering
the air temperature to -25ºС and below can be
reported on average once in 10-30 years in the
northern half of the country and once in 40-60
years - in the south.

undergone a good tempering, are able to
withstand decreases in soil temperature to the
depth of the twinning knot up to -16 and -18ºC.
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CONCLUSIONS
In mild winter years for winter crops are in
danger, which is observed relatively frequently.
The most dangerous are the hot winds with
average daily temperatures of 5°C and above.
During them, the vegetation of autumn and
apple orchards is resumed, so their subsequent
injury is possible due to the sudden drop in
temperature. Such monks are observed almost
every year. In the northern districts the number
of days with hot winds is not high: in 50-70%
of the years - less than 5 days per season and
only in 10% of the years they last more than
11-20 days. In the rest of the country, the
number of days with hot winds increases up to
5-10 (in 35-50% of years). Warm winds longer
than 11-20 days occur in 25-30% of years.
The wintering of autumn sowing largely
depends on the weather conditions of the
autumn-winter period, the resistance of the
sowing to the low temperatures and other
unfavorable conditions. The well-rooted and
well-rooted plants of autumn, which have
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