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protecting adequately the soil from erosion in the area of Chania, Crete (C. Kosmas)

Land terracing in olive groves (nS8)
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Terraces are constructions built mainly in hilly areas to reduce water erosion losses
from cultivated erodible soils and for water conservation.

Bench terrace is the main type of terraces existing in the area of Chania. Land terracing is
mainly found in the middle and upper zone of the study area and especially in steep slopes
and in soils formed mainly in shale or conglomerates parent material. The land in which
terraces have been constructed is estimated to 7.7% of the total area of Chania. Some bench
terraces have been constructed recently in very steep slopes for cultivating the land.

Local agronomists recommend the construction of terraces as a measure for soil erosion
protection in hilly areas.

The first step for construction of bench terrace is to clear the field of trash, dead furrows are
filled in, and small ridges are levelled. The interval between terraces depends on soil
characteristics and amount of rainfall. Usually, it is not recommended space interval
narrower than 30 meters. Terrace si;stem design usually begins with a technician evaluating
the water regime of the field from observations, soil surveys, and other information. The next
decision is whether waterways should follow natural draws or be constructed on new sites.
The channel along the terrace for removing excess of runoff water is at least 30 to 45 cm
deep and the maximum allowed gradient 0.4% for most soils to avoid serious erosion. Terrace
layout begins from the highest point of the field. The vertical fall and slope gradient from the
high point to the approximate site of the top terrace, usuallr 30 to 50 m downslope
(depending on gradient), is determined with an engineering level. It is usually preferable to
begin staking a terrace at the waterway and work up to the top end. Usually some stakes
need to be reset to avoid short, sharp curves and to make field work parallel to the terrace
easier. The first layout of a terrace system seldom achieves the most satisfactory design.
Some unexpected topographical feature may show up and necessitate changing one or more
terrace lines. The final terrace positions should be identified by plough furrows or other
implement marks before construction begins. Conventional terraces can be built with
bulldozers, motor patrol graders, carryall scrapers, elevating grader terracers, mould-board
ploughs, disk tillers with 60 cm or larger disks, and with hand tools and baskets, headpans, or
other carrying devices. Terraces rarel?/ should be longer than 600 m. Terraces should not be
longer than 375 m on already gullied land. Longer terraces need to be sub-divided with an
outlet provided for each segment. Terraces must be wide enough to accommodate the
equipment that will be used in the field, generally not less than 4.5 m. The flatter these
slopes are, the easier is to farm but the more expensive they are to build. Trees are usually
planted in the upper part of the terrace. In modern terraced fields crop cultivation is fully
mechanized. In such terraced fields all farm operations should carried out as nearly as
parallel to the terrace as possible to minimize water and soil movement between terraces
and to reduce damage to the terrace ridges. The most evident effect of tillage operations,
after several years is the increase in the base width of the terrace. The best method of
maintaining the shape of the terrace cross section and counteracting erosion from the inter-
terraced area is by ploughing with a reversible mouldboard. In steep slopes is recommended
to keep the natural vegetation in the part of the steep slope for soil erosion protection.
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Size of the terrace including bench and sloping part is 35 meters. The
original slope with the natural vegetation is 64%. The bench width is 6
meters, the size of the sloping part with natural vegetation is 22
meters, and the length of the bench 145 meters. Olive trees have
been planted 2 meters from upper part of the bench.
The vertical interval (VI in meters) between two adjacent terraces can
be estimated by the formula given by the U.S. Soil Conservation
Service: VI = xS +y. Where x is rainfall factor, S is slope gradient (%),
and y is soil and cropping factor. The U.S. Soil conservation Service
recommends values for x and y 0.12-0.24, and 0.3-1.2, respectively. Original Soil Surface
The horizontal interval (HI in meters) can be calculated from the
equation: HI = (VI/S)*100.
Location: Strovles. Crete |
Date: 5/2007 b

Olive tree

interval

Horizontal interval
- Space interval

Technical knowledge required for field staff / advisors: moderate (It
needs planning of location of various strips and water outlets)
Technical knowledge required for land users: moderate (technical
supoport)

Main technical functions: reduction of slope angle, reduction of slope
length, increase / maintain water stored in soil

Secondary technical functions: stabilisation of soil (eg by tree roots
against land slides)

Author: C. Kosmas

Terrace: bench level

Spacing between structures (m): 35

Width of ditches/pits/dams (m): 6

Length of ditches/pits/dams (m): 145

Construction material (earth): Displacement of soil for constructing the
bench

Slope (which determines the spacing indicated above): 65%

Lateral gradient along the structure: 65%
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increase farmers income and reduction the off site effects

15% more water stored into the soil
75% reduction in runoff
10% increase in soil moisture

75% reduction in soil loss
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e increase of farmers income from the land exploitation in less
favourable areas
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e Land terracingis one of the soil conservation and cultivation
techniques for combating land desertification . It is a practice
applied to reduce rainfall runoff on sloping land, from
accumulating and causing serious problems of soil erosion.
Terraces, usually allow better management of soil and water,
improve access to land and facilitate farm operations.
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e Planning of land terracing Local institutes and experts to help
them
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e Disturbing natural environment and landscapes Better planning
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