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Abstract

The theme of the article is of theoretic and didaatature,
providing the systematization of agro-climatic paweters and coefficients,
necessary for the explanation and evaluation ofdrmight phenomenon,
within a precise geographic region. Through intdéraes and consequences
on a social level, economical and political, theodght phenomenon
represents an environmental problem, which impéieralyses on a global
scale, regional, national and local, with the puspoof establishing some
specific measures of prevention and control. Tleegf the correct
employment of climatic data (elements, parametensl @oefficients)
represents an effective way of approaching the migdion, management,
analysis and contrasting of elaborated studies Whiave as a subject the
characterization and detection of the aridity andfsought phenomenon.
The article is based on professional literaturetimg as an inventory of the
main agro-climatic parameters and coefficientsisgitl in the assessment of
the drought phenomenon, on a national and inteameati scale.
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1. Introduction

The droughtis a complex phenomenon, characterized by the
insufficiency or total absence of precipitatiorssge values of the saturation
deficit and extreme temperatures, with a time cagerof between a few
days up to several weeks or even months. The dtasdinstly manifested
in the air, also known as an atmospheric drougid,ifthis event holds on
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for a long time, reducing the water reserves ingbi¢ the edaphic drought
occurs.

The atmospheric or meteorological droughdepicted through time
periods without precipitations, high air temperatuand excessive values of
evapotranspiration, usually developing after tensegcutive days without
precipitations.

The edaphic droughtarises when the pedological cover cannot
supply the necessary amount of water for the plantsconsequently they
start fading.

The mixeddrought represents the association of the two types of
drought, delivering the agricultural drought, sinteetermines the partial
or total compromise of the harvest.

Within the Romanian territory, the droughts, in thajority of cases,
are owed to the anticyclones formed in the arafigians, bringing air
masses with relatively low temperatures and a scaantent of water
vapours (cca 5 mg/m3). Advancing southward, thdicarair is rapidly
heated, and consequently the relative humidity sirapd the saturation
deficit rises considerably. Aside from the dynama¢mosphere the
characteristics of the active surface have to kentanto consideration, like
the orographic barrier role of Carpathian Mountaitisus the drought
phenomenon even though can occur all year round ahdver the
agricultural regions of the country, it cannot arisimultaneously
throughout the country and with the same intensity.

The drought period, after the Hellman’s definitiesmthe period of at
least 10 days within the warm season (April — Seper) of the agricultural
year, in which the precipitation quantity does exteed> 0,1 mm/day.

Due to the complexity, the drought can be studiatbugh various
perspectives such as: meteorological, economigaliofogical, ecological,
agro-climatologic and agricultural.

The article approaches the drought through an elgratologic
perspective, in order to realize an inventory o tmajor agro-climatic
parameters and coefficients, employed in the etialueof the drought
phenomenon.

The agro-climatologyhighlights the drought impact on agriculture,
analyzing the climatic factors which condition themand of an agricultural
system or biotope for reaching the optimal biolagjroductivity.

2. Materials and methods
In the process of preparing this material a seokegrofessional
literature was consulted. The drought event is istudhrough different
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methods, of which we remind the spatial and tempanalysis of agro-
climatic parameters, the agro-climatic coefficieimgplementation, and the
graphic production of climatic-data.

3. Results and discussions

In the development of a study on aridity and/orudiftt events
several criteria of identification and classificatiare employed, namely:

- the analysis of precipitation fluctuations in tinmgervals correlated
with the primary phonologic phases of the harvest the plats request
in regards to water,

- the frequency of scarce pluviometric (arid) peri@isl dry intervals,
after the Hellman criteria;

- droughty months and years — extreme and/or exaegtaases;

- the spatial and temporal repartition, intensity ahdation of agro-
climatic parameters;

- agro-climatic coefficients.

From the above principles we will focus on the I&gb, due to our
wish of producing an inventory of primary paramstand coefficients
agro-climatic used in the evaluation of droughtrdse

The agro-climatic parameters utilised in the drougissessment
define conditions or atmospheric phenomena whiclaragdterise the
weather within a time frame.

The agro-climatic parameters which define exempdifd identify
the development of singular and/or complex agngalt drought events
are:

- air temperatureby means of diurnal, monthly, annual and multiaainu
averages; diurnal, monthly, annual and multiannuaiaxima and
minima, and cumulative temperature;

- soil temperaturghrough diurnal medium at surface and at dept@bof
10, 20, 40, 60, 80 and 100 cm;

- atmospheric precipitationby means of monthly and multiannual
average quantities; variability of monthly and aanuuantities;
frequency of different monthly and annual amountsaximum
qguantities fallen in 24, 48 and 72 hours; numbieramny days and
optimal and critical limits of precipitation amosnbn characteristic
intervals specific for crops;

- parameters of thermal stresghich define the ,broil” phenomenas
intensity of generatioby unities of ,broil” ".Tmax>32 °C) > 15 °C for
VI month; > 20 °C for the VII and VIIl months; > 7C for the time VI
— VIl frame;
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- parameters of thermal stresghich identify the ,broil” events aspan
of generation by number of broil days month/ agricultural
interval/season or agricultural year —medium antteexe values of
production; number of consecutive broil days/3 asimm threshold and
> 5 days consecutive, enduring ,broil”;

- parameters of atmospheric strésg means of relative humidity of air <
30 — 40 % / month, V — VIII period;

- parameters of hydro stressy precipitations < 50 mm, IX — X; < 150
mm, XI — Il and VI — VIII; < 450 mm, IX — VIII; sd water reserve
(m3/ha), in values of < 50 in the soil layer 06-@n and < 100 in the
soil layer 0 — 100 cm, close to the scorching doieifit, serving as
extreme edaphic drought.

The identification, recognition and spatial and pemal examination
of these agro-climatic parameters employed in thmught assessment,
allow through correlation with the covering of gribwand development
processes of plants, the appointment of favoutgldiegree from an agro-
climatologic standpoint of farming surfaces for iagitural breeds and
species with different degrees of resistance toatmurrence of drought
events.

The agro-climatic coefficients engaged in the didugvaluation
provide information on the risk degree, intensftgquency, duration and
probability of generating disruptive factors, andoafor establishing the
vulnerability extent of harvested terrains and thmatial — temporal
repartition of hazard events.

The evaluation of climatic coefficients is attainetith the aid of
several simple mathematic formulas, the majoritghhghting different
rapports between two climatic elements, the mospomant being
temperature and precipitations. In order to cateulthe agro-climatic
drought coefficients a correlation must be madé wie requests in regards
to vegetation conditions of plants on specific @saand inter-phases and
the active season in its ensemble.

The primary agro-climatic coefficients used in thdrought
assessment both on a national and internationid aoe

— the soil humidity coefficier®. T. Seleaninov [11]: k = 0.6 Srl1 +

Sr2/St°, whereSrl is the precipitation quantity outside of the
vegetation periodSr2 is the precipitation amount during the
vegetation period, whil&t’ is the sum of active temperatures
10 °C within the vegetation period;

— the humidity coefficienf2]: lu = aq + Q/ETP, whera is the

proportionality coefficient which differs throughibthe year
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from O to 0.6,q is the sum of precipitations from the XI — Il
months, Q is the sum of additional precipitations month by
month, whilstETPis the potential evapo-transpiration;

— the rain factor Lang[9] represents the rapport between the
annual precipitations medium and the sum of mondivigrages
of positive temperatures (> 0 °C)/12, in order ltain a positive
and finite value of the rapport;

— the aridity coefficient De Martonn]: la = P/(T+10), wher®
is the average annual amount of precipitation (nwhjje T is
the medium annual temperature (°C). It derives froodifying
the rain factor Lang, so that at negative tempesatuhe
coefficient will not take negative values [11].i# calculated
annual, monthly and during the vegetation season.

— aridity coefficient Thornthwaitgl1]: ITh = P/ETP, wher® is
the precipitation amount, whileETP is the potential
evapotranspiration. It is used as such, oraat®iumectation
coefficientstated in percents after the 100P/ETP formula and
dubbed moisture coefficient ,Thorn-thwaite” or humidity
coefficient

— the humidity coefficienfl0] Rz Rz = 2/RR, wherez is the
number of days with precipitations 0.1 mm within the
considered time frame, whil®&R is the monthly amount of
precipitations (mm). It is employed within the #1X monthly
period;

— hydrothermal coefficienf9]: Iht = T- P/100-k1 -k2 whereT is
the annual average temperatuRejs the quantity of medium
annual precipitations, whilekl and k2 are correction
coefficients. For Romania the values are betweémad 9;

— Palmer coefficienfl10] is a function assigned by the differences
accumulated between the precipitation provisionsHasice and
evapotranspiration requirements for the purposéocasting
the scarce and/or humid periods;

— stress coefficient day/grad (SDI))0]: SDD =Y (Tc — Ta)
whereTc is the temperature of vegetation layer, wHikis the
air temperature. It is an indicator of the wated dnought strain;

— pluviometric coefficienfll1]: IA = (N + 2P)/(N + 2S) wher&l
is the number of normal month®, is the number of rainy
months, andis the number of arid months;

— accessible humidity coefficiefMAIl) [10] is the rapport of
certain precipitations and potential evapo-trarajmn. A 50 %
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probability is the optimal value for each advancemand
development study of crop fields;

— soil humidity coefficien{SMI) [11] is the rapport of accessible
water at the capacity of available water from tletrzone
directly reported to the potential evapo-transpraduring the
period of high request of water by agriculturalni$a— critical
period;

— soil balance equatiofil0]: R — Q — U — E AW =0, whereR is
precipitation amount or irrigationsQ is dischargeU is the
drainage depth beyond the root zonE, is potential
evapotranspiration, whilsAW is the chage in the soil water
reserve. The potential evapotranspiration is datexdhwith the
aid of Thornthwaite formula or through Pennman rodtht can
be calculated on a daily, decadal, monthly and alybasis.

The outcome of applying the comparative analysish@se agro-
climatic coefficients of drought events assessmséoivs that actually they
define the major environmental factors, appointthg degree of agro-
climatologic favourability of agricultural yearsrfeach and every crop
field.

Instead of conclusions

Agro-climatic parameters and indices are used dieroto define the
potential climate of the agricultural areas of iata#, spatial-temporal areas
of dryness or wetting, the depiction of years oase® periods etc. The
theme of the article is one of teaching nature bydts very nature of
teaching approach must be comprehensive and systerepresenting a
significant requirement to achieve a quality preces

Knowledge, selection and correct use of agro-clienparameters
and indices is the first step in describing andessisg the drought
phenomenon, with a precise geographical locatibbth@ more so as in our
country, of the approximately 14.7 million ha agitaral land, soils are
affected by the drought over long periods and coutsee years over an
area of about 7 million hectares of agriculturaaaf48% of the total) or
excess moisture in rainy years (about 4 million ha)

The effects of droughts are immediate in the vdgetacarpet, and
affected vegetation reduces the protection schanterins of the erosion of
[6], and as a result the proposed inventory pravitte theoretical nature
absolutely necessary in a future case study, wkabgect is the detailed
analysis of the drought phenomenon.
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