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GENERAL INFORMATION 

General information about the Republic of Moldova  

The Republic of Moldova is located in the south-eastern Europe with an area of 33.8 

thousand km2 and borders in the north, east, and south with Ukraine and Romania in the west. 

The Republicôs landscape is generally hilly, gradually sloping from the north-west to 

the south-east, with altitudes varying between 5 and 429 m. 

The climate is temperate-continental. The average temperatures range between -3.5ÁC 

in January and +21.4ÁC in July. The climate distinguishes by a relatively large number of 

warm and sunny days ï 160-190 annually. The atmospheric circulation is characterized by the 

movement of cool air from the Atlantic Ocean zone eastwards and the movement of the warm 

and humid air from the Mediterranean Sea. Sometimes, an inflow of relatively cold and dry 

air intervenes from the northern latitudes. 

Moldovan waters are part of the Black Sea basin. The main rivers are Nistru and Prut 

originating in the Carpathians. The country has also direct access to the Lower Danube areas. 

The natural resources are little varied. The main value is the soil represented by 

different types of chernozem. The main mineral resources include the construction ones: 

limestone, clay, loam, sand, granite, and grit stone. 

The population of the Republic on January 1, 2007 was 3581, 1 thousand residents of 

which 48.2% men and 51.8% women. The total number of population includes 1478, 0 urban 

residents and 2103, 1 rural residents. The population density is 111.2 person/km2. 

Climate resources. The geographic position determines the radiation, thermal 

resources, the specifics of air circulation, atmospheric processes, the climate complex 

altogether. The solar irradiation has a real duration of 50-55% and varies between 2060 hours 

in the North and 2330 hours in the South. The Republic of Moldova is a sunny space during 

the warm period of the year and dull, with instable temperature, during the cold period ï 

November-March. 

The climate resources are especially determined by the atmospheric circulation created 

in baric centres at long distances from the republicôs territory. The specific peculiarities of the 

atmospheric circulation regime are mainly the anticyclones with a relatively weak activity of 

atmospheric processes, with a diversity expressed in exchange of seasonal circulations. 



The wind regime is formed under the influence of baric gradients having a direct 

reflection on the atmospheric circulation, strongly influenced by the active layer of the surface 

in the modification of wind speed, direction, and duration. Winds from the west, north, north-

west predominate with a weaker frequency from the south and south-east. 

Precipitations, especially those abundant liquid (80%), are characterized by an 

essential variability in time and space. The average temperature of 10ÁC per day-night sets in 

April. The period of active vegetation lasts 165- 195 days. The duration is influenced by the 

landscape (exposure, altitude), aquatic basins and forestation. 

The torrential rains, draughts, desertification processes, strong winds, tornadoes, hails, 

spring and autumn frosts are unfavourable phenomena frequently found on the Republicôs 

territory. 

The territory of the Republic is also exposed to some unfavourable natural processes 

and phenomena: erosion, land sliding, earthquake, etc. 

Location, general description and topography of the Ialoveni rayon 

Ialoveni Rayon is an administrative territorial unit of the Republic of Moldova with 

residence city Ialoveni. The rayon has 33 village-types of settlements. The area is 742.5 km
2
, 

population is 98000 people. 

 



 

Rayon is located in western border of Chisinau municipality. Itôs territory is elongated 

from north-west to south-east, following Botna river bank. 

In geological structure participate in generally sarmat-meotical layers of gray-green 

clay, sand, sandstome and conglomeration. Southern point of wedging out of sarmatian 

sandstone reefs is the point near Milestii Mici village. It is the one of the biggest deposit of 

sandstone which is used extensively as a construction material. 

Relief has mostly flat character. Northern part is covers southern-eastern part of Codri 

elevation with highest heights of more then 250 meters. South is situated in the limits of 

Lower Bic flatland where heights are between 50-60 meters to 177 meters (Baltati mnt.) 

Main shape figures are: Botna, Isnovat rivers valleys, wide and stretched from north-

west to south-east watersheds. Riverôs high water beds can reash the width of 4 kilometers. 

Slopes are represented by river terraces till 8-10х. In the boundaries of the rayon there are a 

lot of ravines and landslides. In the agricultural areas there are a lot of washed off soils. 

 



 

Soils are quite diverse. The north of the region in the branches of Codri highland some 

areas are covered by brown luvic typical soils. River valleys are composed of deluvial and 

alluvial typical soils. On the watersheds leached and unhumic chernozems are dominating. 

In the forests of the region, the rocky oak is dominating, in the rover valleys, there are 

inundate meadows, but watersheds are irregularly covered by ravines. 

One of the natural place of interest is a very vivid natural reserve Malcoci ï Condrita. 

It is a preferred resting place for citizens. 

 

 

 



Hydrometeorological conditions. 

By climatical conditions, Ialoveni rayon is referred ti central agroclimatical rayon, which is 

characterized by lesser humidity degree in comparison with northern agroclimatical rayon, longer 

warm period (182-193 days), and longer period of snow preservation in the elevated areas. This 

conditions lead to specialization of the agriculture ς cultivation of grain crops, gardening and wine-

growing. 

Unfortunately, There is only one meteorological station in Ialoveni rayon, so the 

temperature and rainfall information were created using an Inverse Distance Weighted (IDW) 

technique taking into account all available meteorological stations in Moldova. 

 

Location of meteorological stations in the Republic of Moldova 

 



 

Temperature distribution of the Ialoveni rayon, 

 

 

Rainfall variety is very small for the given rayon. It varies from 460 in the north-west 

to 420 in the south-east 

 

Rainfall distribution for the Ialoveni Rayon 



 

Raw temperature data 



 

Raw rainfall data 

 



Land Uses 

Total area of the Ialoveni Rayonôs land stock is 74,3 thousands ha, including: 

Water tables: 4400 lakes and reservoirs covering 1.5 thousands ha. 

Suburban areas: 8 thousands ha 

Open Areas (Pastures) 7.5 thousands ha 

Wetlands 0.1 thousands ha 

Cultivation areas 48.5 thousands ha 

Forests 8.7 thousands ha 

 

 

 

 



Soil properties and soil degradation 

 The soil is mainly composed of chernozem - about 73%, forestry soil and soil of the 

river valleys approximately 11% each, colluvial soil ï about 4%. During transition to the 

market economy, following the reforms, the breakdown of land stock between the land 

owners has changed substantially. Per types of ownership, the land stock divides as follows: 

state property ï 22,8%, public ownership of territorial administrative units ï 21,9% and 

private ownership ï 55,3%. 

The reproductive capacity of the soil fertility was seriously affected by the large 

agricultural exploitation based on intensive technologies. The economic and energy crisis, 

way of implementing reforms in agriculture along with creation of many owners deprived of 

necessary machinery and specialized knowledge, old technologies and the drastic reduction of 

fertilizers (organic and mineral), wear and tear of irrigation systems, have all led to intensified 

process of soil degradation. The soil degradation is also conditioned by erosions, ravines, 

landslides, and under floodings. 

A negative influence is also produced by the soil dehumification processes. The humus 

content in the majority of agricultural land has decreased up to 1,8-2,0%, whereas in some soil 

varieties even less than 1,8 %. These soils can be improved by use of chemical and organic 

fertilizers, the application of which has essentially decreased during past years. The 

restoration of the regenerative potential of the soil may happen when a new approach is 

applied to the agriculture, technologies are developed adequate to the natural environment, 

which may safeguard a sustainable efficiency and reduce the production costs. The soil 

degrades as a result of burning the stubblefields and other vegetable wastes. Excessive grazing 

is specific for the Republic of Moldova, which also contribute to soil degradation. 

The animal husbandry exceeds by far the established norms of animal units per 1 ha of 

pasture. Meanwhile the majority pastures have a low productivity since they are located on 

eroded lands. 

The example of classification of the soils can be found in Appendix A, but for the 

purpose of the project the following classification were used, 

  



4.Texture Particule (mm) 

<0.01 mm 

Argiloase  fin  /ʪʷʞʝʣʦʛʣʠʥʠʩʪʳʝ        >85% 

Argiloase mediu /ʩʨʝʜʥʝʛʣʠʥʠʩʪʳʝ    75-85% 

Argilo -lutoase /ʣʝʛʢʦʛʣʠʥʠʩʪʳʝ 60-75% 

Luto-argiloase /ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ   45-60% 

Lutoase  /ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ             30-45% 

Luto-nisipoase  /ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ 20-30% 

Nisipo-lutoase  /ʩʫʧʝʩʯʘʥʳʝ     10-20% 

Nisipoase /ʧʝʩʯʘʥʳʝ                            0-10% 

 

conform ĂRegulamentului cu privire la conŞinutul documentaŞiei cadastrului funciar 

generalò aprobat prin HotŁr´rea Guvernului RM nr. 24 din 11.01.1995 anexa 3, modificat 

prin HotŁr´rea Guvernului RM nr. 1261 anexa 3 din 16.11.2004. 

According AUTH methodology, percent of clay and sand matter is enough for 

calculation of indices map, so, the abovementioned classification were used, 

 



VULNERABILITY MAPS 

 

Initial GIS data. 

 

Digital elevation Model  

 

DEM is representeb by TIN surface, 

 

Height of the region deviates from rougthly 30 meters above Baltic sea level to 350 

meters. The main valley is the river Botna valley extending from north-west of the rayon to 

south-east of the rayon. 

 

 

Soil Map 

Soil map os created using scan and digitising procedure of the paper soil maps for 

every of 25 communes of the Ialoveni Rayon. Digitising the soil maps, due to complexity of 

the soil classification and uncompliancy of classification with international standards, only 



percent of clay matter attribute were populated, bacause this value is used in AUTH 

methology 

 

Meteorological dat a. 

The meteorological data represents a point layer that consists except position ony two 

attributes: mean annual temperature and total annual rainfall. 

 



Calculated data  

 

The first two data layers a created with use of point data representing meteorological 

posts and stations in the area of Republic of Moldova. The mean annual temperature and total 

rainfall value. The attitude of the stations were taken by extracting it from DEM. 

 

Rainfall data.  

Rainfall data represents a surface that is created using IDW interpolation method. 

The range of rainfall differs not much. From 460 mm/year for the north-western region 

to 460 mm/year for the south-eastern region. 

 

 

Temperature data  

For the temperature surface calculation the following process were used: 

IDW interpolation of mean annual temperature. 

Attitude extraction from DEM 

Increasing of temperature value to the same place on 0 attitude level using attitude and 

the lapse rate, stating the value of temperature decrease with attitude. 



Calculation of temperature using the value of temperature for 0 attitude level and the 

lapse rate 

So the results are the following: temperature deviates from 7.6ÁC to 9.8ÁC 

 

 

Organic matter content percent.  

Organic matter is calculated according the AUTH methodology. Using soil map clay 

percent data, 

OM% = 1.58 + 0.048ẗC 

where C: percent of clay content 



 

 

Slope 

Slope is calculated from TIN surface. Additionally all values > 10 are reduced to 10. 

 



 

Hydraulic conductivity (Ks)  

Using pedotranfer functions Hydraulic conductivity is  calculated from soil texture 

 

Ks=303.84 exp(-0.144 * C) (Dane and Pucket, 1994) 

where C: percent of clay content 

 

  



Potential evapotranspireation  

Potential evapotranspiration is determined using Thornthwaite method. 

Only one value has been used for the study area, according to AUTH methodology. 

 

Where 

PET is the estimated potential evapotranspiration (cm/month) 

Ta is the average daily temperature (degrees Celsius; if this is negative, use 0) of 

the month being calculated 

N is the number of days in the month being calculated 

L is the average day length (hours) of the month being calculated 

 

 

  is a heat index which depends on the 12 monthly mean 

temperatures Tai. 

 

Table 1. Annual total precipitation and potential evapotranspiration of the study area 



Months Precipitation 

Potential 

Evapotranspiration 

   Jan 24 35 

Feb 25 40 

Mar 25 46 

Apr 33 53 

May 44 59 

Jun 66 62 

Jul 58 61 

Aug 44 56 

Sept 31 50 

Oct 31 43 

Nov 35 37 

Dec 27 34 

SUM 443 576 

The calculations shows that  annual precipitation deficit equals 133m 

 

Irrigation  

The irrigation is not applied in the model, because there is no reliable official 

information in the Republic of Moldova to adopt it in the model available  

 

Depth of groundwater  

Depth of ground water is not applied in the model, because the data for the study area 

has never been collected. 

 



INDICES MAPS 

LOSW-P 

LOSW-P index is the annual losses due to deep percolation beneath the root zone of 

the 30 cm (mm year
-1
). It is calculated using following formula: 

 

 

 

where 

Ks: is hydraulic conductivity (mm day-1), 

S: is the surface slope (%), 

PCP: is the precipitation (mm year-1), 

PE: is the potential evapotranspiration (mm year-1), 

IR: is the irrigation applied by the model (mm year-1), 

 



 

 

LOSW-R 

LOSW-R index is the annual losses due to surface runoff (mm year
-1
). It is calculated 

using following formula: 

 

 

where 

Ks: is hydraulic conductivity (mm day-1), 

S: is the surface slope (%), 

PCP: is the precipitation (mm year-1), 

PE: is the potential evapotranspiration (mm year-1), 

IR: is the irrigation applied by the model (mm year-1), 



 

 

 

 

LOSN-PN: 

LOSN-PN index is the annual nitrogen losses due to deep percolation beneath the root 

zone of the 30 cm (kg ha-1year-1). It is calculated using following formula: 

 

 

 

where 

Ks: is hydraulic conductivity (mm day-1), 

S: is the surface slope (%), 










