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Abstract. Soil (ground) is for people amid social and ecoiroaetivities, natural resource
invaluable, the most precious wealth of a natiomnt this point of view, Romania has a great
wealth, especially given balanced structure plagmnthird area of forests, meadows third of hills,
orchards and vineyards and third lowland land wtiarming takes place. We live in an excessive
continental climate area, prolonged droughts armuvtlr in the last 10 years, annual average
temperatures 0.2 to 0.6 ° C and decreasing pratignit with 10 to 15 mm, to multi-annual
averages, due current decrease geosystem reveddsratendency to increasing and expanding
desertification phenomena and land degradationcespein the south and east of the country,
however the necessary impetuous clear evidencenadlly, regionally for different areas (hilly area
of lowland, mountain) land situation in Romania.eWnting soil erosion requires measures
imposed by climatic characteristics of the area smtlo-economic status, medium and long term
actions to improve the situation of soil, which dlen be combined nationwide to save and to
ensure rational use and exploitation and sustan&bid it holds Romania, regardless of land
ownership.
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INTRODUCTION

To identify risk areas for soil erosion is necegdarset limit values of tolerance
levels and set the type of soil and its charadtesisexcept that vary from region to region
and depending on the type coated surface of thik lan

Degree of soil erosion is considered acceptablkinvitertain limits, different for
different geographical areas, starting from a vaifie.4 ha to 15 ha annually. In Romania
maximum acceptable limit soil erosion process isuats-6 ha: year' (ROJANSCHI,
1997).

The limit values are values below which ecosystanesnot in equilibrium with
the risk in terms of triggering accelerated erosiod are important for understanding the
relationship between geomorphological and hydralagprocesses, is easily monitored
through process modeling (BORDMAN, 2006; BAARTMAal., 2007).

Tolerance levels they relate to environmental, engo and social, which are
determined by the degree and intensity of erosammat be sustained.

Phenomena that lead to the elimination of soililfigrtare called phenomena or
degradation processes. The report JRC (Joint Rd#se@entre) of the European
Commission "Addressing soil degradation in EU agtige: relevant Processes, Practices
and Policies”, 2009, presented at the annual ngeetinthe American Association of
Advanced Science (AAAS), are the six processesdegitadation: erosion, organic matter
decline, compaction, salinisation, contaminatiord diodiversity decline, which risk
factors should be monitored to reduce negativectffen soil fertility occurs continuously.
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Soil erosion occurs corresponding to climatic zoas, determined by geo-
climatological data (P = height monthly rainfalinm, E = potential evapotranspiration -
mm, using Thornthwaite method,= PE, water scarcity, monthly and yearly/ar= PE,
monthly and annual water surplusN = ¥ (EP), cumulative net impairment during the
year; t = monthly average temperature,?1 = monthly or annual rain height ratio of the
number of days with precipitation greater than 1 nmumcharacterize the intensity of
rainfall, even in hilly areas where climatic comalits have a high spatial variation and
greater uniformity in time (IONESCU, 1972).

MORGAN and QUINTON (2001) considered to assessittensity of erosion
following: erosive potential energy — capable oérgy to detach soil particles and later to
transport, with the most important indicator slopetentially eroded soil material depends
on the parent material, particularly its solubilitsansport capacity - dependent on the flow
velocity and erosion energy and current erosiagriewer than the potential.

To work to prevent and combat soil erosion inte@sin pouring rain with
insurance typically 10% (NICOLAU et al., 1970; DIRJ000) and are considered heavy
rain, so heavy with aggressive, to be taken intmaet rains whose core torrential 15-
minute intensity is at least 0.6 mmmin-1 (BIALI and POPOVICIU, 2006). Rainfall
intensities greater than about 1 mm mindeyond what they called the critical limit and
result in the initiation and development of erosionslopes (DIRJA, 2000).

Soil formation process is lengthy, estimates, iatiiy an average rate of between
0.05 and 0.5 mmyear" (EEA, 1999 cited by GOBIN, 2004) and soil lossvajre than 1t
- ha' yr* in some areas (JONES et al., 2003).

MATERIAL AND METHOD

Data from simulated rain were recorded using hydtem depending on soil
moisture and hydrology leakage after similar he@aigs the nucleus in the middle and at
the end, as noted generic dry soil and wet soil.

Summarized in figure 1 are shown the values obdinghe field, on the volume
of total leakage (leakage of water and soil) reedrfiilom the simulated rainfall intensity of
0.8 and 1.5 mm « mih determined in experimental plots in the areargiroving Bonida
- Gherla.

Research on drainage, erosion and infiltration wdimulated rain plots
ecologically restored area ameliorative Bontida4&hebjectives were established:

- Determine the flow of water and soil;

- Determining discharge coefficient;

- Determination of soil water infiltration;

- The speed of infiltration.

- Pursuing the factors graduations number as faliow

Factor A - rain intensity:,a intensity 0.8 mm min™; & - intensity 1.5 mnmin™.

Factor B - soil moisture for hydrology leakage, is@amto heavy rains

the nucleus in the middle and at the end: diry soil; 3 - moist soil.

Factor C - slope:;¢ 12% slope; £- 22% slope.

Factor D - control surface;d good grass (pasture moderately degraded)with
under three plantation forest (ecological recomst surface.

Hydrometers wired to produce droplets are used &asure infiltration and
resistance to soil erosion on small areas lessthan | built hydrometer staff within the
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discipline of "land improvements" of UASVM Cluj -dypoca, existing model S.C.C.C.E.S.
- Perieni, Vaslui County and after DIRJA (1998).

Water and soil runoff resulting from rainfall siratéd intensities (0.8 mmmin™
and 1.5 mm min™) were determined by the direct method of measwiaigme flow, as
determined amount of soil eroded, making it the ? t - ha'. Measurements and
determinations were made for each experimentabrtiin three repetitions. Discharge
coefficient, soil water infiltration and infiltrain rate were determined by indirect methods.
The method used in obtaining data using the dmesthod and formulas used for stage
dedicated data obtained by indirect methods wetaildd in section working methods.
Data on the results of water and soil runoff, dateing discharge coefficient, determining
soil water infiltration and infiltration rate detaimation is rendered as an average of three
repetitions performed for each determination.

RESULTSAND DISCUSSION
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Note: d1 -Moderated degraded pasture; d2 -Ecological afforested surface.
Fig. 1. Mean values of total runoffs registeredtiyh 0.8 mm- min simulated rains on
experimental plots from Baida — Gherla perimeter @nha)

In figure 1 is graphically presented mean valuemtaf runoffs (m - ha') after the
simulated rainfall intensity of 0.8 mmmin™, the values are average soil moisture status
similar heavy rains in mid-core and finally (avezadyy land soil and wet soil).

Figure 2 graphically presented eroded soil volumg-(ha") after the simulated
rainfall intensity of 0.8 mm min®, the values are average soil moisture status aimil
heavy rains in mid-core and finally (average dndiaoil and wet soil).

In figure 1 is graphically presented mean valuesaf eroded quantity (t-Ha
after the simulated rainfall intensity of 0.8 mmin®, the values are average soil moisture
status similar heavy rains in mid-core and finédlyerage dry land soil and wet soil).
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Note: d1 -Moderated degraded pasture; d2 —Ecological afforested surface.
Fig. 2. Mean values of eroded soil volumé (rha®) registered through 0.8 mm- rifirsimulated
rains on experimental plots from Baa — Gherla perimeter

Cantitate sol erodat (t.ha‘l)
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Average
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Note: d1 -Moderated degraded pasture; d2 -Ecological afforested surface.
Fig. 3. Mean values of soil eroded quantity (t)haegistered through 0.8 mm- rifirsimulated
rains on experimental plots from Bafa (Cluj) perimeter

In Table 1 are given values for infiltration rate (in™) and soil water infiltration
(I per plot) and established experimental plotshef three stationary after simulated the
rain intensity 0.8 mm « mihfor 45 minutes).
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Table 1
Water infiltration in soil and infiltration speedgistered throug simulated rains with 0.8 mm - “min

intensity on dry and wet soil, from Bgtha - Gherla plots

Total
Total | Water water Infiltration
Variant Surface type runoffs fall | infiltration speed
in soil
(I- plot™® [-min™
o > Moderated degraded pasture 85.98 275.50 6.12
? < | © ° | Ecologic afforested surf
o gic afforested surlace 76.56| 360 284.60 6.32
(o}
% - B3 Moderated degraded pasture 97.57 264.30 587
=0 Ecologic afforested surface 90.63 271.00 6.02
S‘ | 2% Moderated degraded pasture 130.28 232.00 516
NN | On .
N Ecologic afforested surface 120.02] 3g0 242.30 5.38
c O
‘g 2| = | Moderated degraded pasture 152.21 210.60 4.68
= s 0 Ecologic afforested surface 143.14 219.50 4.88

Figure 4 summarizes the values obtained are giaed bn the volume of total
leakage (leakage of water and soil) recorded froensimulated rainfall intensity of 1.5
mm « min’, determined in experimental plots in the areamgfroving Bontida - Gherla.
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Note: d1 -Moderated degraded pasture; d2 -Ecological afforested surface.
Fig. 4. Mean values of total runoffs registeredtiyh 1.5 mm-mifh simulated rains on
experimental plots from Boida - Gherla perimeter

Figure 5 graphically presented eroded soil volumg-(ha") after the simulated
rainfall intensity of 1.5 mm min®, the values are average soil moisture status aimil
heavy rains in mid-core and finally (average dndiaoil and wet soil).
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Note: d1 -Moderated degraded pasture; d2 —Ecological afforested surface.
Fig. 5. Mean values of eroded soil volumé (rha®) registered through 1.5 mm- ifirsimulated
rains on experimental plots from Bada - Gherla perimeter
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Note: d1 -Moderated degraded pasture; d2 —Ecological afforested surface.

Fig. 6. Mean values of soil eroded quantity (t)haegistered through 1.5 mm- ifirsimulated
rains on experimental plots from Bada - Gherla perimeter

Based on the above data was calculated from siaullatinfall intensity to 1.5
mm « min’, the coefficient of discharge by indirect methestsi) water infiltration (liters
per plot) and infiltration rate (I « mib) .

In Table 2 are given values for infiltration rate (in™) and soil water infiltration
(I per plot) and established experimental plotghef three stationary after simulated the
rain intensity 1.5 mm « mihfor 45 minutes).
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Water infiltration in soil and infiltration speedgistered for 7% slope side throug simulated rains

nr. 3- 4(83-841/2012

Table 2

with 1.5 mm - mift intensity on dry and wet soil, from Bata - Gherla plots

Total | Water| . \_Nate_r Infiltration

Variant Surface type runoffs fall |nfi|rl1tr:(§|i?n speed

(I plot* I-min™
é E§ Modera.lted degraded pasture 211.87 465.50 10.34
@ § Ecologic afforested surface 216.73| g75 460.40 10.28
% i B3 Moderated degraded pasture 208.37 469 .50 10.48
=0 Ecologic afforested surface 199.27 478.50 10.63
S- | 2% Moderated degraded pasture 238.49 439.4Q 9.76
g § Qo Ecologic afforested surface 250.44| g75 427.50 9.50
% 2|8 = | Moderated degraded pasture 260.41 418.40 9.30
= s o0 Ecologic afforested surface 253.58 425.00 9.44

CONCLUSIONS

The environmentally reconstructed surfaces (curbeabd over three years) was
collected total leakage volume (water and soil)do®.0111 m- ha' dry soil conditions, a
larger volume of 0.0029 tn ha' in the wet soil conditions, the average obtaineanf
plots located in stationary conditions | - Biola - Gherla.

The environmentally reconstructed surfaces (cugrewith seedlings less than
three years) were collected volume of total leak@gater and soil) lower 0.0164°mha*
dry soil conditions, a larger volume of 0.0067 mha' in the wet soil conditions, the
average obtained from plots located in stationanddions Il - Bonida - Gherla.

The total volume of leakage was determined by wegkhe mass of soil eroded
subsequently drained soil volume from simulatedfedii intensity of 0.8 mm at min™
was obtained by the ratio between the amount desoded, transformed from-gn’, in t
- ha', and soil density test plots (2.61 gi®).

Average for reconstructed surfaces ecological exygartal plots located on
the side slope 22%, is 8.28 tha

The highest values recorded on the amount of swibleel (t- ha') were
determined from plots of degraded surface of ateehstationary (denoted by d1 on
schedule), yielding an average difference of hightal - 0.80 t h&. The environmentally
reconstructed surfaces (currently with seedlings lthan three years) were collected
volume of total leakage (water and soil) lower @D0r? - ha® in average conditions of
wet soil, dry soil, compared the overall averagtinied from plots located in three bands
stationary conditions.
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