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The PhD thesis “The geomorphological study of land degradation on Zeletin catchment” is divided into seven chapters, each with several subchapters and contains 118 pages, 143 figures (photographs, graphs and maps) and 9 tables. 

In the Introduction chapter are presented: the geographic location, the purpose of the paper, a retrospective regard of the geomorphological research as well as the methodology used in developing the the research.

The second chapter entitled General Considerations on the origin and evolution of the relief, the factors that determine the overall evolution of the landscape and contribute to land degradation on Zeletin catchment are analyzed. Then, there are listed the main features of geologic, climatic, hydrologic, biotic, pedological and anthropogenic factors from this area.

The present relief is the result of two sets of factors interaction, namely internal factors (lithologic, structural, tectonic) and external factors, physical-geographical (climatic, hydrologic, biotic) and also anthropogenic. Local geology seems relatively easy in the top but difficult to specify into the deep, either because the foundation of Bârlad Platform was not still intercepted in drilling, either because of different views on the boundaries of the platform. Geological formations revealed by modelers belong predominantly to Meotian and Chersonian in the upper and middle catchment and in the lower catchment Pontian-Dacian. In addition to these some recent formations of Quaternary age (eluvia, colluvia, colluvium, proluvia, alluvia) are added.

The present characteristics of the relief on Zeletin catchment are generally influenced by the physico-geographical factors.

Continental climate with shades of excessively is required both by the thermal framework (8-10°C) and by the rainfall (530-600 mm). The absolute thermal amplitudes above 60°C and uniformity regime of rainfall annually and monthly are as a testimony of this type of climate.

 The hydrological factor plays a major role, the studied area is mainly the work of the rivers. Zeletin multiannual average flow is relatively small (0,661 m3/s), but in exceptional circumstances, such as on 11th October, 1972, it reached 122 m3/s. The data recorded at Galbeni station among 1966 - 2011, the average turbidity was about 8.32 kg/s The annual regime however, varied greatly from a maximum of 28.9 kg/s in 1999 to only 0.14 kg/s in 1994.

The current vegetation is represented by deciduous forests (beech, hornbeam, oak) and by the foreststeppe. The forest vegetation currently occupies 10,136 ha (24% of the total area) and is more widespread in the upper and middle Zeletin catchment.

Taking into account the predominant forest vegetation existing in the past, the most common soils are forest soils. The largest areas are with Luvisols, occupying 16.805 ha, which represent over 55% of the mapped area, followed by Protisoils with 6,567 ha (22%), Anthrosoils 4,663 ha (15%), Cernisoils 1,567 ha (5%) Vertisoils 508 ha (2%) and Hydrosoils 321  ha (1%).

In the third chapter, Morphographical and morphometrical characterization of the studied region there are exposed morphographical and morphometrical characteristics of the relief on Zeletin catchment, namely the slopes exhibition , hypsometry, the slope of the drainage slope and depth.

General monoclinal structure, the NNW-SSE direction, generated by neotectonic uplifting, the predominance of sands deposits in geological and climatic conditions have led to fragmentation of the  relief in the upper and middle catchment by rapid and pronounced widening of the hydrographic network.

Altitudes decrease from north to south, as well as in all Tutova Rolling Hills area. The highest elevations are found in the northern half of the catchment, the lowest in the south. Although the average elevation of the catchment is 251 m, the amplitude has a height difference of about 500 m. The maximum altitude is on the top of Doroşanu hill (564 m) and the minimum at the confluence of Zeletin and Berheci rivers (67 m).

The average slope of the hills from the studied area is 9.9°. It can be observed in space a predominance of land with slope greater than 5 to 10º in the northern and central part of the catchment, and in the southern most common are areas with slopes with less than 5°. Vertical fragmentation of the landscape presents the highest values ​​in the upper and middle catchment and  lower in the floodplain area and  in the lower catchment.

In the fourth chapter, entitled The main types and landforms, there are described the main features of structural-lithological relief, the sculptural relief and the storage relief. 
The structural-lithological relief is poorly represented, either in the form of peaks, plateaux, developed on a combination of sands and sandstones or “Nuţasca-Ruseni andesitic cinerites” (eg: Moşia Panului Hill) or in the form of local shoulders (sides), grafted cineritic sandstones on the right side of the upper Zeletin, west of Coloneşti.

From the genetic types of relief the largest carving relief is the monoclinal structure in the form of ridges and interfluvial slopes , occupying over 85% of the studied area. The slopes of the western and eastern exhibition are predominant. Most of this type of relief is occupied by slopes (92%), while only 8% have interfluvial peaks. In most cases the slopes are reverses of cuesta or morphological asymmetries and reveal controlled structure. In this context, there are three areas of interest with distinct features, namely: 
· The upper catchment, with an area of ​​6  966 ha (16.5% of total), where Zeletin valley falls mostly into the category of the subsequent diagonal valleys (slanting), leading to the individualization of marbles relief, specific structural asymmetry of I (general exhibition cuesta front of the northeast and southwest reverse). The small valleys of the tributary rivers of the left reconsecvent highlight structural asymmetry of order II (west cuesta front and reverse with exhibition Eastern).

· The middle catchment, widely extended on 20 904 ha (49.4% of total), in which, amid the north-south orientation of the main valley, stands out primarily second order structural asymmetry (77% of the crop area is located on the right side of the catchment and only 23% on the left). Following the development of the rivers, typical reverse of Berheci Cuesta was almost completely severed the NS direction Dobrotfor regressive developments. In turn, reverse Cuesta Dobrotfor is fragmented by a series of right tributary of Zeletin with general NNW-SSE orientation (Răchitoasa, Gunoaia, Sohodol). This asymmetry is very well preserved in some reconsequent young as Pojorâta Valley of Dobrotfor catchment. Subordinate-order asymmetry emerges valleys slanting subsequent valleys of small tributaries of Zeletin right or left tributary of subsequent valleys. In this sector, with an intense fragmentation, one can be discussed as  a hilly microrelief.

· The lower catchment originally much larger, narrowed gradually moving eastward of lower Berheci and now occupies 14 418 ha (34.1% of total). In this context, although Zeletin valley goes to the same direction all the way faces ,consistent north-south asymmetry of the order II has faded and the first order tributary valleys stands.

The accumulation relief extends approximately on 6 010 ha (14.2%) of which are widely extended on plains and on river terraces. Alluvial plains extending over on 3,145 ha (7.4%) have average width of 200-300 m higher values ​​occur at the junction width or lower catchment. Accumulation aprons have a total area of ​​2440 ha, or 5.8% of the catchment area. The terraces are spread very low due to the degradation of land propensity relief.

The fifth chapter is intended/referred  to the geomorphological processes of the land degradation. The most important geomorphological processes that contribute to land degradation are specific to the whole hilly areas of Siret and Bârlad, and consist of soil erosion, deep erosion, landslides and sedimentation.

The surface erosion is widespread and is influenced by the characteristics of the topography, climate and hydrological conditions and anthropogenic interventions. The degraded soil types on agricultural land are Antrisoils erosion (15.3%) and Luvisoils (83.5%). On the Zeletin catchment, strongly weathered soils extending over 8.925 ha (29%) and the very strong and excessively eroded on 3.979 ha (13%). 
Average annual soil losses to agricultural land are estimated by the method Moţoc 14.4 t/ha/year signified differences in the three catchment areas. Higher values ​​of average annual soil loss in the upper catchment (15 t/ha/year) and medium (16.7 t/ha/year) compared with those in the lower (11.1 t/ha/year) is explained by the predominance of slopes with gradients higher and higher and middle catchment interfluves softer with weak-moderately inclined slopes in the lower catchment.

The depth erosion is found on 1297 ha (3%) with a predominance of slope gullies, often developed model "dendritic", both in number (1515) and in area (795 ha). The largest gullies reach considerable size in the tens of hectares. Although afforestation of gullies is moderate, given the predominantly sandy substrate geological and climatic conditions, which are a major source of solid material is deposited mostly in the form of cones proluvial and / or silt.

Measurements performed on ten representative valley-bottom gullies and valley-side gullies  with Garmin eTrex 30 GPS and comparing data with information on topographic plans 1: 5000, 1960 edition reveals that during the 52 years, 1960-2012, gullies expanded by over 24%, their average growth rate in the area is 332 m2/an.

Landslides are the third category, but perhaps the most important geomorphological process that contribute to land degradation. They extend over a considerable area of 17 333 hectares (40.1% of the total area of the pool) and are mostly stabilized. Spatial distribution of landslides reveals  that their higher prevalence in the upper catchment and lower in the middle and lower catchment. Most times, landslides are caused by the evolution of gullies, which reinforces the idea of Hârjoabă I. (1968). Over 95% of the area is confined on slopes with gradients greater than 5° and extend to the cuesta front and the obverse heavily-damaged.

The average rate of sedimentation in the lower catchment of Zeletin at Glăvăneşti was estimated at 2.1 cm / year for the period 1986 to 2012 and at least twice between 1963 to 1986, taking into account the climatic conditions of 1968-1973 and the lower degree of afforestation of the gullies.

The sixth chapter entitled The Use of the lands presents the main aspects of how current lands use and land use dynamics in the period 1894-2005. Current lands’ use is different. Thus, where slopes are less prevalent are arable land and pastures in the upper catchment. Forests are more common in middle and upper Zeletin catchment while in the lower catchment and Dobrotfor catchment wooded areas are poorly represented. Vineyards, more extensive before 1990, are now reduced to 1,069 ha, of which 240 ha (23%) are severely degraded. Proportion of land orchards has reduced to one third compared to the situation before 1990, and the existing ones almost two thirds are in poor condition.

The conservation of soil and water are now found in very small surfaces, the erosion of culture systems extending on over 3866 ha (9.14%) and forest plantations on 1674 ha (4% of the catchment). The PhD thesis concludes with a final chapter for conclusions. The physical-geographical conditions and socio-economy of Zeletin require an appropriate set of measures to prevent and combat soil erosion by applying a set of strict rules like forest plantations on land occupied by gullies and landslides.
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