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Abstract
In the last 50 years, at global level, the industry, agriculture, transport infrastructure and services have gone through a
long process of transformation, both of intensive as well as extensive nature. The mutations occurred due to the
demographic duplication and also social structure changing, this fast development was supported by the research and
technological progress. Of course, the other side of the picture is the massive pollution, with serious consequences for
the environment and in chain negative effects, at planetary level.
If at first these phenomena had not a major interest for the scientific community, today they represent an area of major
interest for the quantitative research, sometimes being a matter of interdisciplinary dispute, but often a factor of
synergy, political, legal, technical and of course scientific.
In this article we summarize the main national and international policies to adapt to the effects of climate changes and
to reduce their impact on the agriculture and environment, through presenting the main legislative measures and the
existing operational plans, formulated according the research results in this area.
At the same time, this paper addresses to the agriculture specialists and officials from the administrative sphere, in
order to identify and reduce the effects of this phenomenon over the agriculture and environment.
Key words:climate changes, global warming, environment, agriculture, adaptation policies.

respectively of energy consumption, but also to
the structural changes in the transition period.
However, the effects of climate changes are
manifested more and more visible. Therefore,
in agriculture must be granted more attention to
the implementation of adaptation measures,
which should reduce the negative effects of
climate changes in this activity field.
Given the continuous change of environmental
factors by the development of the phenomena
of global warming, decreasing of rainfalls and
soil erosion, as well as of the social factors by
the population increasing and automatically
the demand for food and drinking and industrial
use water, the agriculture and the related
industries must to be adapted by competitive
techniques and technologies in order to provide
the primary productions necessary for an
economic and social progress (National
Meteorological Administration [ANM], 2008).

INTRODUCTION
The climate changes represent a topicality: the
temperatures are rising, rainfall patterns are
changing, glaciers are melting, and the average
global level of the seas rise. We expect these
changes shall continue, and the extreme
weather conditions that lead to risks such as
floods and dryness will become more frequent
and their intensity will increase. The negative
impact over the nature, economy and human
health varies in Europe depending by region
and territory, as well as by the affected
economic sector (European Environment
Agency [EEA], 2014).
The agricultural sector contributes with about
10% to the total anthropogenic emissions of
greenhouse gases in EU-27 (EEA, 2010). In
Romania, the trends of these emissions are
decreasing at national level. This evolution is
due to the decrease of economic activities and
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MATERIALS AND METHODS
By this study we proposed to make a summary
presentation of the main international and
national policies for the adaptation to the
effects of climate changes and for the reducing
their impact over the agriculture and
environment, by presenting the main legislative
measures and the existing operational plans,
formulated based on the research results in this
area.
In this respect in order to accomplish the study
we used the following methods:
- the historical method, in order to identify
chronologically the concepts, the occurred,
environment issues, the measures to be
taken and the jurisprudence related to the
studied issues,
- the argumentative method in order to prove
scientifically the effects of dryness and
global warming phenomena over the
agriculture and population;
- the comparative method by consultation of
specialty bibliographic sources, from
libraries and published by international
electronic platforms, necessary to research
the origin of the problem, the phenomenon
evolution, the effects caused, the risks and
solutions to improve the situations.
RESULTS AND DISCUSSIONS
1. Political and legal bases of the concepts of
environment and climate changes
At the World Conference regarding the
environment in Stockholm, 5-16 of June 1972,
organized by UNO, was enounced and
recognized, in the principle no. 1, the
indispensable
relation
between
man,
respectively human rights and protection of
environment: „the man has a fundamental right
to freedom, equality and satisfactory living
conditions, into an environment where the
quality allows him to live in dignity and
welfare”, but also a „solemn obligation to
protect and improve the environment for the
present and future generations”.
Once with the Treaty of Rome, by the Single
European Act from 1986, the environment
protection is the subject of Title VII, art. 130
R,S,T of the Treaty, and art. 130 R states the
objectives of community policy regarding the
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environment,
respectively
preservation,
protection and improvement of environment
quality.
The term of sustainable development, often
used, has found its dedication in 1987, in the
Brundtl and Report of the World Commission
of UN regarding the environment and the
development, entitled „Our Common Future”,
and later in the Declaration of Rio de Janeiro
from 14 of June 1992, which proclaimed the
necessity to encourage a development that
meets the „needs of the present without
compromising the capacity of the next
generations to meet their own needs”.
At the level of the primary community law, the
Treaty of Maastricht from 7 of February 1992
marks a new stage in the recognition of
environment issues (Van Lang, 2011), a
strengthened legal frame by the Treaty of
Amsterdam from 2 of October 1997. Moreover,
in community law, the concept of sustainable
development was regulated for the first time by
the Treaty of Amsterdam from 2 of October
1997, in the recital 7. In the Treaty is
mentioned that the development of economic
activities must be harmonious, balanced and
sustainable. In this regard, we understand that
the sustainable development has the function of
link between environment and economic
objectives, which must be adapted to a high
level of protection and improvement of the
environment quality, according to art. 2 of the
Treaty.
As stated Raphaël (2010) in the study Droit de
l ̗environnement,
the
international
law
developed the concepts of environment
protection, but many of these answering to the
„concepts and principles often related only to
the search of a new international economic
order, focused on development”. In the opinion
of the International Court of Justice, the
environment is not an abstraction, but „the
space where human beings live and on which
depends the quality of their life and health,
including for the next generations”, in other
words, an intermediary between nature and
quality of life (Guillot, 2010).
In return, other authors highlight the
incompatibility between the concepts of
economic development, focusing primarily on
achieving revenue and „consumerism” and the
concept of „sustainable development”. In their

the population (Newspaper: Evenimentul Zilei,
2009)1.
According to the statistics, Romania has faced
in the last 10 years with a series of extreme
weather phenomena: in 2005, historical floods
on the inland rivers, in 2006 historical floods in
the Danube Basin, in 2007 the worst dryness of
the last 60 years.
In the last decades, at national level, the areas
affected by dryness have expanded, the most
exposed being those in the South and SouthEast of the country. The extreme weather hydrological phenomena have as effect massive
economic losses, as well as human life losses,
and the global climate models show an increase
in their intensity and frequency.
The approaches of these phenomena must be
considered both on global perspective, as well
as national and regional (IPPC, 2013). A
special attention should be paid to the regions
exposed to increased risks, such as Bărăgan
Plain, for which there is already researches
conducted by specialists in soil science,
climatology and agronomy, highlighting the
consequences of global warming for the
manifestation of dryness phenomena, aridity,
degradation - desertification.

opinion, the economic development is not
possible without the use of renewable resources
(for example: exploitation of forests and soil,
sea fishing). In consequence, the concept of
sustainable development will remain more „an
incantatory
application
field,
than
a
programmatic one” (Kiss and Beurier, 2004).
On the other hand, the critics remarks aims on
non-conciliation of development concerns in
relation with the environmental protection, seen
as a disinterested protection of species, of
fauna, of biodiversity, with the subordination of
environment, economic and commercial
policies (Cans, 2003; Pallemaert, 1995;
Maljean-Dubois, 2002). Thus, it cannot be
denied
the
political
and
ideological
implications over the new era of understanding
the environment related to the actual
development of mankind.
At European level have been already
ascertained these realities once with the ending
of the fifth community program of action for
the environment on December 31, 2000,
entitled „For a sustainable development”. As a
result, in 2002, by the Decision 1600/2002/CE
of the European Parliament and of the Council
was established a new community program of
action, which aims both the preventing of
negative environment effects, due to social
factors and to industrialization, as well as the
enhancement and continuous improvement
based on legislative principles and awareness
of the population.

2.1. Estimations of climate changes at global,
national and regional level
Based on the findings and research conducted
worldwide, the experts in the field have
elaborated different scenarios regarding the
global warming phenomena and its effects.
The reporting and forecasting of emissions of
greenhouse gases is a requirement provided
both by the implementation of Frame Convention of United Nations Organization on
the Climate Changes, as well as by the
European policy on climate changes,
respectively Decision no. 280/2004/CE.
Within the 5th National Communication of
Romania (National Agency for Environment
Protection [ANPM], 2009), are presented
scenarios for the period 2001-2030, regarding
the climate changes in Romania, performed by
applying two methods of

2. Assessments of climate changes and their
influence over the performance of
agriculture. The Case of Romania
The forecasts regarding the expected effects of
global warming are catastrophic. According to
the experts, if the average global temperature
will grow with more than 20C, there are
possible dramatic decreases of food production,
even wars for basic resources, especially for
water, worldwide spread of diseases such as
malaria and melting of glaciers which will
determine an increased level of the Planetary
Ocean and flooding of many coastal areas
inhabited, and implicitly, massive migrations of

1
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The Newspaper Evenimentul Zilei, 10 March 2009 –
„Războiul pentru resurse, noua ameninĠare mondială”,
Available online at:
http://www.evz.ro/razboiul-pentru-resurse-noua-amenintaremondiala-842816.html

Figure 1. Long-term Climate Change: Projections
Source: Picture prepared by the author getting from IPCC website: http://www.ipcc.ch/report/ar5/syr/
Climate Change 2013: The Physical Science Basis (IPCC, 2014)

downscaling,
dynamic
and
static,
recommended by the Intergovernmental Board
for Climate Changes (IPCC)2 1960-1990.
The results of static modeling outlines:
- the increase of the average air temperature
with 0.7-1.10C (Figure 1);
- significant decreases of the average quantity
of rainfalls in the months of December February, while in the period October - June
there will be an increase of rainfalls.
The results of dynamic modeling shows:
- the increase of average temperature in the
Eastern Romania;
- except for Carpathians, the air temperature
will decrease by 1.50C in winter, and in the
summer will increase by 0.20C;
- in the spring is expected that the temperature
will rise by 1.80C, as well as in autumn;
- in the Western part of the country is
expected an increased of rainfalls during
summer;
- increase of rainfall’s quantity in autumn;
- decrease of rainfalls during winter.

The climate changes will alter rainfalls,
evaporation, leakage and storage of the
moisture in the soil. The consequences will be
felt on most crops, especially corn, soybeans
and wheat. The increase of evaporation from
soil and the accelerated transpiration of plants
leads to the need of development the crops,
respectively the varieties with a greater
tolerance to dryness (Figure 2).
However, once with the increasing of
temperatures, the need for irrigation increases
proportionally.
The thermal stress (sever heat), which occurs
during dry and hot years, in conjunction with
the lack of water for plants, lead to the creation
of some unfavorable conditions for the winter
wheat and implicitly to a reducing the quantity
and the quality of the crop, as show also the
statistics for 2003 and 2007 ([ANPM], 2009).
Thus, due to more frequent dryness, the crops
of cereals and other crops could decrease in the
southern and south-eastern Romania. Although
the losses could be partially offset by the
benefic effects of carbon dioxide, however the
water requirement, the presence of pests,
diseases and the loss of agricultural land by
desertification lead to the threatening of crops
productivity.
Concerning the impact of climate changes over
the agriculture in our country, especially the
decrease of rainfalls during summer, the results

2

These methods are applied also for some global models
(AOGCM - The ocean-atmosphere general circulation
model), regional (RegCM - Regional climatic model)
and in the case of scenario A1B, of IPCC.
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a concept for organizing the information about
the environment state (IPU, CASA and IÖW
for the European Commission, 2005). Now this
concept is applied on large international scale,
especially for organizing the indicator’s
systems for environment and durable
development.
This concept has the following significances:
- render an analytical frame developed by the
European Environment Agency (EEA,
1999) for describing and knowledge the
connections between the economic relations
and the environment;
- avail the possibility to an integrated analysis
of the environment within the different
economic activities;
- represent a conceptual model, designated on
the one side for the capitation of key-factors
involved in the relationship between
agriculture and the environment, and on
other side for the reflecting of the complex
chain of causes and effects between these
factors;
- constitutes a simplified schema and well
understanding (many of the relations
between the agricultural systems and those
of the environment are not well understood
or are difficult to be present in a simple
frame).

of climate scenarios show a decrease of water
resources between 10-30%.
2.2. Environment factors that have influence
over the agricultural performances
It exists many studies that classify the
environment factors which affects the
performance of agricultural cultures and their
compatibility with the areal. Thus, factors
which affects the performance of agricultural
cultures can be classified: abiotics, biotics and
a complex of economical, political, socialcultural factors (Table 1).
Other studies show that factors for main risks
and their negative effects on the agricultural
crops at regional or national level are: the
pedological dryness, floods, intense heat, frost
and freeze during long time (Podani et al.,
1998; Berbecel et al., 1970).
On the other side the knowledge of the climatic
and pedological factors for a culture type shall
become the first important step for the
identification of the potential new culture types
within a culture field.
The Environment European Agency has
developed a series of indicators ordered into a
logical structure through the concept DPSIR
(Motive force - Pressure - State - Impact Respond). According Simota (2013), DPSIR is

Table 1. Factors which care affects the performance of agricultural cultures and their compatibility
Abiotic
(climate + soils)

Biotic
(pathogens + parasites +
beneficial organisms +
genetic variation)

Climate
Soil
Beneficial and harmful
Annual precipitation
Texture
organisms such as insects,
Growing days
Drainage
fungi and bacteria.
Daily air temperatures
pH
Genetic variation within a
Winter minimum
crop.
temperature
Solar intensity
Depth
Light duration
Cation Exchange Capacity
Daily precipitation
Fertility
Soil temperature
Organic matter
Source: Table prepared by the author getting from Bowen and Hollinger

The concept is based on inter-active relations
cause-effect between the components of the

Economic
(market + political
+cultural)
Supply, demand, seed
supply laws, government
policy and social
acceptance.

social, economic and environment that are the
following:
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- the impact on the population, the economy,
on the ecosystems (raw, eutrophication
etc.);
- the society response (protection of the
hydrographic basins, management of
nutrients

- the driving forces of environment’s changes
(for example
agricultural production,
population growth etc.);
- the pressures on the environment (e.g.
emissions, nutrients losses toward the
ground water);
- environment’ s state (for example, well,
river, lakes water quality, resulted from
analyses);

Figure 2. Annual Mean Water cycle change (RCP4,5: 2016-2035)
Source: Picture prepared by the author getting from IPCC website: http://www.ipcc.ch/report/ar5/syr/
Climate Change 2013: The Physical Science Basis (IPCC, 2014)

3. Politics concerning the effects of climate
changes in Romania
According the Protocol from Kyoto, ratified by
the Law no. 3/2001, Romania has engaged
itself the reduce the gases emissions with
greenhouse effect with 8 percent in the period
2008-2012, as reference level being the
emission’s level from 1989. The total gases
emissions with greenhouse effect (excluding
the contribution of the domain Land using,

27

change of Land using and Forestry - LULUCF)
decreased until 2010 with 57.56%, compared to
the emission’s level from 1989, (ANPM,
2013).
According to the general objectives of the
European
Commission,
targeting
the
environmental priorities for controlling climate
change, improve the environment, the human
health and quality of the life, responsible
management of the natural resources and waste,

Romania sustained financial and proved the
European politics for environment through the
Emergency Ordinance no. 59/2007. These
compulsory obligations assigned through the
Accession Treaty have as general objectives the
ensuring the compatibility of the national
legislation with the community.
These compulsory obligations assigned through
the Accession Treaty, having as general
objectives the ensuring the compatibility of the
national legislation with the community acquits
for environment.
Thus it was constituted the environment, the
Environment Fund in order to be financed
many national programs. This Fund has as
general objective the financial sustaining of the
beneficiaries for some environment programs,
respectively
the
local
administration
authorities, city halls and district councils,
natural and legal persons. All these were
prepared initially for a 3 years period 20072010, with extension possibility (currently in
operation). As answer to the „Green book Adjustment to the effect of climatic changes in
Europe - options for EU action UE” (European
Commission [CE], 2007), the Ministry of
Environment and Forests has prepared in 2008
the Guide about the adjustment to the climate
changes effects.
It must be underlined that Romania has also
prepared the National Strategy about the
climate changes for the period 2013-2020. The
IInd part of this strategy is devoted to the
adjustment measures for the climate changes
effects, but our opinion is that this has a more
theoretical abstract character We believe that
the concrete elements are missing, such as
those related to prioritization of the actions, the
risks assessment method, the setting out of the
action plan and identifying the afferent budget
and the financing sources. These additions are
expected through the project OPERA-CLIMA,3
which has as main objective the upgrading and
the improvement of the existent Strategy.

management of waters and risks management
in cases of disasters, but about the planning of
adaptation to rural development or territorial
arrangement, the put in practice of the theories
is very limited.
The measures of adaptation of the agricultural
production to the climate changes shall include:
- raising the cultures resistance to heat and
variable rainfalls;
- reducing of soil erosion, of the humus
quantity in soil, as well as the nitrogen
losses;
- improving the capacity of water retaining in
soil through : i) addition of plant residues
and manure to arable crops : ii) adding
diversity through culture rotation (Smith and
Olesen, 2010);
- raising the organic carbon stock by non
cultivation or reduced cultivation;
- soil carbon sequestration in an arable
irrigation system, aiming the lowering
energy consumption, that also can reduce
the availability of water for hydro-energy
(not clear);
- development of biopower production from
energetic crops and agricultural residues
- agricultural mechanization and development
activities in macro system, which can lead to
controlled release of large amounts of
carbon and nitrogen in organic soils
(Rosenzweig and Tubiell Tubiello, 2007).
As example, according to the studies
conducted by Fender (2006), King and Balogh
(2006) and by most researchers in the domain
of agricultural plants , meadows, forests, grass
and ornamental plants offers a wide range of
benefits both improving the value of
environment and mitigation of its polluting
factors. Among their actions shall be specified:
- release oxygen and absorb the carbon
dioxide (Loisel, 2009);
- improves the erosion of soil phenomena;
- purify and treats wastewaters and facilitate
their re-introduction into the system;
- reduce and prevent dust formation;
- became a natural barrier against fire and
diminish the risk of those propagation;
- prevent heat dissipation by thermal
insulation of the buildings, keeping them
cooler in summer and warmer in winter
(Shashua-Bar et al., 2009);

4. Practical adaptation of the politics
concerning the climatic changes for the
agricultural domain
At European Union level exists politics or
integrated adapted plans, for domains such
3

Project ruled by the Ministry of Environment, Waters
and Forest, with aid of Wolrd Bank.
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The causes of this increase are multiple, but
they can be classified into two groups: natural
and anthropogenic. Natural causes consist of a
certain cyclical developments on Earth Globe,
with effects in solar radiation and volcanic
activity. Anthropogenic causes are designed to
accelerate natural causes and consist of
pollutant emissions of carbon dioxide (CO2),
methane (CH4) and nitrogen oxides (N2O).
Today, on national level, this is estimated that
the tendency of desertification in Romania is
manifest over an area of 3,000,000 ha, from
which 2.8 million ha is arable land, especially
in Dobrogea, South East Muntenia and
Moldavia. But the area affected by drought is
the larger, covering much of the arable land,
and areas affected by soil degradation that
occupy about half of Romanian territory
I believe that the soil degradation, the drought
and the desertification are concepts difficult to
separate due to the interdependence between
them and the consequences on short-term and /
or long term. For these reasons, in the near
future, the goal of the soil science research will
be to identify, classifying and research on the
phenomena of soil degradation - aridity desertification, establishing a database for
monitoring these processes and establish the
necessary measures to stop them, namely:
- the analysis the factors that accelerate the
soil degradation and the desertification;
- presentation of the natural frame and the
evaluation of the soil properties that favors
its degradation;
- to set up the vulnerability of soil by droughtaridity-desertification.
I also consider necessary the design and
operation of performance irrigation systems,
increased irrigation efficiency, capable of
providing the difference water requirements of
the cultivated plants.
Romania is traditionally preponderant an
agricultural country through its surface relief,
soil and climate, and the agriculture is one of
the main contributors to the formation,
development and strengthening of Gross
Domestic Product. Taking into account the
current economic and technical conditions,
respectively the mechanization capabilities, the
chemical treatment, the crops irrigation and
liquidness, the climate parameters are the main

- provide a natural, comfortable, cool, safe
wild habitat for recreation and leisure
activities (Lafortezza et al., 2009);
- award higher aesthetics features of the
landscaped urban, suburban and rural areas
(Negrea and Zlati, 2010);
- contributes to the raising of economic value
of the residential landscaped areas (Gaoa
and Asamib, 2007; Seong-Hoon et al.,
2008);
- provide general prerequisites for an organic
development of society, improve the quality
of life (Lo and Jim, 2010), through the
improving of the residential environment
(residential) and business (Schipperijn et al.,
2010);
- creates prerequisites for a good general state
of physical health (Hillsdon et al., 2006) and
mental of the individual (Taylor et al.,
2007).
The performing the adaptation policies into
practice have to face to a variety of physical,
social, technological, political or economic
barriers. The practice reality of translating these
objectives into life run over the national
legislation about land estate that allowed and
allows the forests cutting or of the protective
skirts by the owners, without having a vision
of long-term about the harmful effects due to
deforestation or massive write-downs.
One of the most important aspects is the high
cost of the necessary adaptation measures in
several areas, such as energy, defense,
manufacturing or agriculture, costs which may
vary depending on different scenarios and their
respective assessments.
CONCLUSIONS
Climate changes are of particular importance
for the present and future generations.
Investigation in the past 50 years has proven
without a doubt the existence of global
warming phenomenon. And the conclusions
depending on the scenario, are gloomy or even
catastrophic. Most optimistic scenarios predict
an increase of the global average temperature at
the end of the XXI century, compared with the
period 1980-1990, with 1.8-40C.
Other scenarios, more pessimistic give a
possible increase of the global average
temperature even with 5.80C.
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factors influencing the quantity and quality of
agricultural production (Dincă et al., 2012).
For this reason, these must be carefully
selected, analyzed, quantified, estimated and
interpreted as use their as a tool to improve the
production and the optimization of production
costs (Sandu et al., 2010; Stoica et al., 2012).
Since 2007, through the adoption and
implementation
of
European
policies
established
under
the
Community
environmental policies, in Romania have
increased the efforts on the national level, both
administratively and economically and socially
concerning the programming activities,
regulation and enforcement them in order to
prevent and reducing the effects of climate
change, through monitoring and a quality and
quantity control of the polluting factors.
The main proposed objectives of the national
strategies and programs are the following:
- The National Strategy about the Climate
Changes 2013 - 2020 (MMSC, 2013);
- The
National
Program
for
Rural
development of Romania for the period
2014-2020 (MADR, 2014);
- The Strategy for the development of the
agricultural - food sector on medium term
and large horizon 2020-2030 (MADR,
2014).
That contribute to the performing of the
objectives internal and external of the EU in the
area of sustainable development by:
encouraging actions to reducing and adaptation
to the climate changes.
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