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Abstract
At first, planning the development of the separate areas of

Georgia is necessary, alongside with other factors, to consider the
opportunity to receive the needed quantity and quality of water. The
task of water distribution is formulated so: at the presence of a defi-
ciency of water in a pool from the examined river, it is necessary to
find the optimum size deficiency waters paid to consumers within a
given pool, and the optimality is understood at least the sums of eco-
nomic damages at the set size of deficiency.

A new approach to answer the question of water-distribution
should determine the tendencies in designing and creating the auto-
mated irrigation system by factors of the life of the plants providing
reception of stable high crops of agricultural crops, close to their bio-
logical potential. It is necessary to note, that research on the technical
perfection of ameliorative systems is being done continuously. In the
process of developing a science there is improvement in the design of
the system as a whole, and its separate elements. One of the major
problems for the operation of irrigation systems it is the organization
of the optimum control of distribution of deficient water resources.
Such management can be carried out as soon as the automated con-
trol systems for water distribution are created.

The production function reflects the dependence of a crop’s size
on the volume of water allocated for its irrigation, which varies from
year to year and from field to field—as it is related to soil fertility and
meteorological conditions. Besides this, even under fixed conditions
of an environment with the presence of a deficiency of water resources
for crops, essential influence renders a mode of an irrigation. Terms
and rates enamel that cause statement and decisions for the task of
optimizing the mode of irrigation with a deficiency of water resources.

280



morwyvis reJimis optimizaciis amocanis dadgena da

ganxilva

elisabed asabaSvili

saqarTvelos universiteti

saqarTvelos calkeuli raionebis da regionebis ganviTarebis

perspeqtiuli dagegmarebis mizniT aucilebelia sxva faqtorebis

gverdiT gaTvaliswinebuli iqnes wylis saWiro raodenobisa da

xarisxis miRebis SesaZleblobebi.

wylis resursebis ganawilebis amocana formulirdeba Semdegi

saxiT: gansaxilveli mdinaris auzSi wylis deficitis arsebobis

dros aucilebelia mocemul auzSi mdebare momxmareblebisaTvis

wylis miuwodeblobis optimaluri zomis moZebna, Tanac opti-

maluroba gagebul unda iyos rogorc saxalxo sameurneo danakarge-

bis jamis minimumi, mocemuli deficitis sididis pirobebSi.

wyalganawilebis sakiTxebis mimarT axali midgoma unda iyos

proeqtirebaSi tendenciebis da mcenareTa sicocxlis faqtorebis

avtomatizirebuli sarwyavi sistemebis kompleqsuri marTvis Seqmnis

ganmsazRvreli, romelic uzrunvelyofs sasoflo-sameurneo kul-

turebis maT biologiur potencialTan axlos mdgom, stabilurad

maRali mosavlianobis miRebas.

unda aRiniSnos, rom kvlevebi melioraciuli sistemebis

teqnikuri srulyofisaTvis tardeba ganuwyvetliv. mecnierebis

ganviTarebasTan erTad xorcieldeba konstruqciebis gaumjobeseba

rogorc sistemebisa mTlianobaSi, aseve maTi calkeuli elementebis.

sarwyavi sistemebis eqspluataciis erT-erT umniSvnelo-vanes

amocanas wylis resursebis ganawilebisas warmoadgens optimaluri

marTvis organizacia maTi deficitis dros. aseTi marTva SesaZloa

ganxorcieldes mxolod wyalganawilebis marTvis avtomatizirebuli

sistemebis SeqmniT.

sawarmoo funqcia, romelic asaxavs sasoflo-sameurneo kul-

turis mosavlianobis sididis damokidebulebas mis sarwyavad gamoy-

ofili wylis moculobaze, icvleba wlidan wlamde da mindvridan

mindorze, radgan is dakavSirebulia niadagis mosavlianobaze da mete-

orologiur pirobebze. garda amisa, garemos winaswar fiqsirebuli

pirobebis da wylis resursebis deficitis arsebobis drosac ki

mosavalze arsebiT gavlenas axdens morwyvis reJimi, anu morwyvis

vadebi da normebi, rac wylis resursebis deficitis dros morwyvis

reJimis optimizaciis amocanis dayenebis da gadawyvetis aucile-

blobas iwvevs.
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Considering, that the purpose of cultivating agricultural fields is
the reception of a quantity of a biomass of one or several bodies of a
plant, the description growth process – accumulation of a biomass –
is the major component of the formation of a crop. 

The process of accumulation of a biomass of an agricultural crop
is described by system residual the equations (I) with discrete time.

Thus factors entering into the equations – parameters of the
efficiency, being are known for functions of time and conditions of an

environment. Parameters of efficiency  have
sizes which are distinct from zero on the limited interval of time:

Where the moments of time and also correspond to the
beginning and end of the growth of i-that body and are defined by
means of model of development.  

The behavior of an object of management – an agricultural crop
agrocoenosis, connected with the formation of a crop—is described by
its(his) mathematical model. 

“All biological blocks of model consider dependence of process
of accumulation of a biomass of crops on factors of an environment.
Into number of these factors enter: photosynthetic the active radia-
tion Q coming on a surface of crop, average daily temperature of air in
crop t, humidity root-inhabited  a layer of ground ω, fertility of ground
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ηп, additional fertility due to application of fertilizers η”.

Formally, the task of optimizating a mode of irrigation with one
operating parameter – daily volume of the water φ submitted on the
irrigated site—can be formulated as follows:

To define the determined discrete function sat-
isfying to restrictions

So that at the decision

Systems difference, the equations (I) and models of the geo-
physical blocks, meeting entry conditions

The population mean of a biomass of econom-
ic-useful body in the end of the vegetative period was maximal,
i.e.

Here Φ – size of irrigating norm (rate), V – total vol-

ume of water which it is necessary to submit for a time interval

on an irrigated field; ω – the area of an irrigated field; j0 – the maxi-
mal daily volume of submitted water on a floor(field); - the moment
of sowing.

One of the basic features of agricultural production is that when
predicting the results of its functioning, the degree of uncertainty is
high. This uncertainty has an objective character. Such feature of a
branch demands application of specific principles and forms of plan-
ning and management.

Record of criterion of efficiency in the form of (V) assumes, that
in a problem (task) of definition of “optimum strategy all uncontrol-
lable factors have the stochastic nature”. First of all it is total radiation

, temperature of air , total evaporation , the atmos-
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pheric , precipitation modeled by discrete casual processes; in
second the turn is uncertainty of a vector  of entry conditions of a con-
dition of object of management.

The information on factors of an environment can be set doubly:
in the determined form – in the form of the realization of casual
processes and in the stochastic form – and in the form of casual
processes with the set laws of distribution. 

However, information on the weather, in any form makes it
impossible to depend on good prospects for weather to really be car-
ried out. 

In connection with that that in the entrance information the
source of significant mistakes (errors) is covered, there is a necessity
regularly, in process of receipt of the new entrance information to cor-
rect (adjust) the plan, differently in other words, realizing operational
planning of a mode of an irrigation.

Operational planning of a mode of an irrigation during the

moment of time represents the decision of a problem
(task) (III) – (V) optimization of a mode of the irrigation, meeting the
entry condition

Measurement a component of a vector during the moment of

time represents a labor-consuming problem.  As a rule, “The

accuracy of such measurement low, that forces to consider as a
casual vector with, Gaussian distribution.” To simplify the process of
measurement, in particular for its automation, it is of interest to
determine lightly measuring parameters of plants and an environ-
ment. Having connected their functional connections with phase
coordinates, so that the measured values of these parameters received
by the moment of time τ, have formulated an estimation of values of
a vector of phase coordinates  during the moment of time τ . 

Statement of and a decision about the problem of supervision,
filtration and optimization of the program of irrigation allow the con-

struction actually optimum mode of an irrigation
and dependence 

From size of irrigating norm (rate) F, and actually
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optimum mode of the irrigation corresponding(meeting) fixed

value of parameter F, to an allocated field for the period .
Sizes y and F  are the specific characteristics carried to unit of

the area of the irrigated field. Having defined (determined) a quanti-

ty of pairs their values for the moment ,  it is possible to
construct function of communication (connection) of total  gathering

of production Y from all irrigated field the area with volume of the

water submitted on a floor(field) for the period : 

Thus 

Function (VIII) represents for fixed and at absence of sources
of natural humidifying, the concave-convex curve certain in an inter-

val .
“Depending on a zone in which the agricultural crop and conse-

quently, from a degree of natural humidifying function can be 
Y = Y (V) transformed is grown up”. 

Considering, that the system, by which process of formation of a
crop is described, is dynamic, the finding of optimum control of it is
challenging enough. It becomes necessary to estimate available
approaches for its decision and to choose the most comprehensible.
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