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

Land terracing in olive groves (I'peuus)
AvaBaBpotl Greek

OINMNCAHUE

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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noBbILLeHVe NPON3BOACTBA
CHIDKeHVe Unu NpejoTepalleHe Aerpajaumnm 3emenb,
BOCCTaHOB/IEHME HapyLUeHHbIX 3eMeb

COXpaHeHVe 3KocncTem

3alumTa 6baccenHOB pek (NPUBOAOPA3AeNbHON YacTu/ HUXHEro
TeUeHVs) - B COYeTaHUM C APYrUMU TexXHONorsmMm
coXpaHeHve/ NoBblLLeHVe bropa3Hoobpasns

CHWKEHMe pucKa CTUXUIMHBIX 6eCTBUIA

ajantaums K USMEHeHUIo KAnMMaTa / 3KCTpeMasbHbIM MOroAHbIM
ABNEHVAM U VX NOCNeACTBUAM

CMArYeHne NoCNeACTBUN U3MeHeHUs kKavmaTa

co3faHuve 61aronpuATHBIX SKOHOMUYECKINX YCIOBUM

co3aHne 6naronpuaTHbIX COLManbHbIX YCOBUIA

Lienb, cBA3aHHasnA ¢ gerpajaumeii 3emenb
npeAoTBpaLleHvie gerpasaumm semenb

CHVXeHWe ZerpajaLumnm 3eMesb

BOCCTaHOBNEHWe/ peabunutaums HapyLLIeHHbIX 3eMenb
ajantauus K gerpajauvn 3emMenb

He NpYIMeHVMOo

Kateropusa Y31
e MEPONPUATUA MO BAro3agepXaHM 1N CHXXEHUKO 3PO3UK NOYB Ha
CK/TOHaX

MaxoTHble yrofbs 1 NaaHTauumn
g ® [lpeBecHble 1 KyCTapHUKOBbIE KyNbTypbl: ONBKN
ﬁ Yucno ypoxaes 3a rog: 2
BoaocHabxeHue
6orapHble 3eMan
coyeTaHMe 6orapHbIX 1 opoLlaeMblX 3emMenb
MosiHoe opoLUueHve

Tvin gerpagauum, Ha 60pb6y € KOTOPbLIM Hanpae/eHa

"“fffd"dg BOAHasA 3po3Us NoYB - BOn: NnoBepXHOCTHAaA 3p03Ma/CMbIB
7 BEPXHVX NOYBEHHbIX FOPU3OHTOB

Aerpagauus BOAHbIX pecypcoB - Ba: noyuseHHas 3acyxa

Meponpusatus Y31

= - N1: TeppacupoBaHune
ey NH)XeHepHble MeponpuaTuns
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TEXHWYECKUI PUCYHOK

TexHnyeckme xapakTepucTnkn

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, Sis slope gradient (%),
andy 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.
The horizontal interval (HI in meters) can be calculated from the
equation: HI = (VI/S)*100.

Location: Strovles. Crete

Date: 5/2007

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)

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%

SANYCK U TEKYLLLEEE OBC/YXXUBAHWE: MEPOTMPUATINA, HEOEXOAWNMbIE PECYPCbI 1 SATPATHI

MopacueT BNOXEHWI 1 3aTpaT

e [lojCUMTaHHbIE 3aTpaThl:

e [leHeXHble efNHWLIbI, UCMOb30BaHHbIE A1 MoACYeTa 3aTpaT:
Euro

e O6MeHHbIN Kypc (kK gonnapy CLUA): 1 USD = 1.39 Euro

o CpeAHuWIi pa3mep AHEBHOMO 3apaboTka AN HAHATbIX
pa6oTHukoBs: 80.00

MepOI'IpI/IﬂTVIﬂ, HEOGXOAVIMI:IE ANA Havana peanvsaygmu

Olive tree

Original Soil Surface

Vertical
interval

Horizontal interval
Space interval

Author: C. Kosmas

Hanbonee 3HauMMble paKTOpbl, BAVSAIOLLME HA CTOUMOCTb

3arpart
Slope angle, soil depth, parent material

1. Shaping the land using a bulldoze and constructing terraces, cost 1950 euro/ha (Cpoku/ NOBTOPSieMOCTb NPOBEeAEHMs: once)
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CTOUMOCTb BNIOXEHWI 1 3aTpaT Nno 3anycky

O6Lwas
3aTpaThbl Ha
CTOMMOCTb | % 3aTpaT, onJlayeHHbIX
OnuwuTe 3aTpaThbl EaviHnua KonnuectBo eanHuLYy
Ha eAnHULY |3emnenonb3oBaTensamu
(Euro)
(Euro)
O6opyaoBaHue
machine use ha 1,0 1950,0 1950,0
0612 CTOMMOCTb 3anycka TexHosiormm 1'950.0
ObLyme 3aTpaTbl Ha co3janHve TexHonorm B gosnapax CLLA 1'402.88

TekyLuee o6cny>KBaHve

1. clearing waterways, and checking terraces for collapse, cost 60 euro/ha (Cpoku/ NoBTOpsieMOCTb NMPOBeZAeHWs: once per year)

CTOMMOCTb BJIOXKEHWIA 1 3artpart no skcnjayartaymu

O6Lwas
3aTpaTtbl Ha
CTOUMOCTb |% 3aTpaT, onjlav4eHHbIX
OnuvwunTe 3aTpaThbl EauHuua Konnuecreo eanHuLy
Ha eAUHULY |3em/enonb3oBaTeNiMm
(Euro)
(Euro)
0O6opypoBaHue
machine use ha 1,0 | 60,0 60,0
06Luasa CTOMMOCTb nogAep)kaHma TexHoormm 60.0
ObLuyme 3aTpaTbl Ha nojaepxarvie TexHonorvm B 4osaapax CLLA 43.17

MNMPPOAHBLIE YC/TOBINA

CpegHerooBo€e KOJINYECTBO

ocagkoB
<250 mm
251-500 mm

501-750 mm
751-1000 mm
1001-1500 mMm
1501-2000 MM
2001-3000 mm
3001-4000 mm
> 4000 mm

CKknioH
rnonorune (0-2%)
nokatble (3-5%)
nokaTto-kpyTble (6-10%)
KpyTble (11-15%)
o4eHb KpyTble (16-30%)
ype3BblYaliHO KpyTble (31-
60%)
o6pbIBUCTBIE (>60%)

MoLlHOCTb NoYB
noBepxHOCcTHble (0-20 cm)
Herny6okue (21-50 cm)

ymepeHHo rny6okue (51-80
cm)
rny6okue (81-120 cm)
o4YeHb rnybokue (> 120 cm)

YpoBeHb rpyHTOBbLIX BOJ,
Ha MoOBepPXHOCTU
<5M™m
5-50 m

>50m

BugoBoe pa3Hoob6pasue
BblCOKOE

cpefHAadA

HM3KOe
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ArpoknmmaTunyeckas 30Ha
B/a>XHad

YMepeHHO-BaxHas

nonysacywnmBas
3acywnmean

Popmbl penbeda

nnaTo/ paBHWHbI
rpe6Hmn xpebToB/X0NMOB
CKNOHbI rop

CKNOHbI XO/IMOB
MOZHOXbS

AHVILLA AONUH

IpaHynomeTpuyeckuii coctaB
(BepxHero ropnsoHTa)
rpy6blii KPYNMHO3e PHUCTbIIA/
NErkui (necyaHslin)
cpegHue Gpakumm
(CYrMUHWCTBIR, cynecyaHblit)
TOHKOAMCNEPCHBIV/ TSXENbIN
(FMUHWCTbIN)

AOCTynHOCTb NOBEPXHOCTHbIX
BOJ,

136bITOK
xopotuas

cpeAHsis

HeJ0CTaTOuUHbI/ OTCYTCTBYHOT

PasHoo6pasue
MecToo6uTaHuin

BbICOKOE
cpeAHss

JononHutenbHble XapaKTepucTtukn KnmmMmarta

670 mm, 6 months dry period

Thermal climate class: tropics, temperate

BbicoTa Hag ypoBHeM Mops
0-100 M Hag ypoBHeM Mops
101-500 M H.y.Mm.
501-1000 M H.y.Mm.
1001-1500 M H.y.Mm.
1501-2000 M H.y.m.
2001-2500 M H.y.Mm.
2501-3000 M H.y.Mm.
3001-4000 M H.y.Mm.
>4 TbIC. M H.Y.M.

IpaHynomMeTpuyeckunin cocTas

(Ha rny6uHe 6onee 20 cm)
rpy6blil KPYNHO3€ PHUCTbINA/
NErkui (necyaHblin)
cpeAHvie dpakumm
(CYrIMHUCTBIN, cynecyaHblin)
TOHKOAWCNEPCHBIA/ TAXENbIN
(FAVIHNCT bIA)

KauectBo Bogbl (6e3

06paboTkm)
nuTbeBas BOAa XopoLuero
KauecTBa
NUTbeBas BOAA MI0X0ro
KayecTBa (HeobxoaMma
obpaboTka)
UCKNOUNTENBHO ANS
CeNbCKOXO35NCTBEHHOMO
MCMO/Ib30BaHVA (OpoLLeHue)
HenpurogHas ans
NCMONb30BaHNA
KayecTBo BOAbI OTHOCUTCS K:

Land terracing in olive groves

TexHoNorms npUMeHseTcsa B
B YC/I0BUSAX BbIMYKNOro
penbeda
B CUTyaLIsiX BOTHYTOro
penbeda
He nMeeT 3HauYeHns

Copiep>kaHne opraHMN4ecKoro

BellecTBa B BEPXHEM

NoYBeHHOM ropuU3oHTe
BblcoKoe (> 3%)

cpepHee (1-3%)
Hu3koe (< 1%)

SBNAeTCA 11 CONEHOCTb BOAbI
npo6nemoii?
[Ja

HeTt

MoBToO pAeMoCTb 3aTon1IeHnA

Ja
HeTt

3/6



HWM3Koe

XAPAKTEPUCTWKA 3EMJIENMO/Ib30BATENEN, MPUMEHSIOLLMX TEXHOIOTUHO

PbIHOYHas opueHTaums
HaTypa/sbHOe X03A1CTBO
(camoobecneyeHve)

CMeLUaHHbIV (HaTypanbHbIl /

KOMMepYeCKuii)
TOBapHoe/ pblHOYHOE
X03ACTBO

Océanbivi N KOYeBOI
Océanblin
Monyko4eBoi
KoueBol

Mnowaab, ncnonb3yemas

[,O0MOXO03SACTBOM
<0,5ra
0,5-1ra
1-2ra

2-5ra
5-15ra

15-50 ra
50-100 ra
100-500 ra
500-1000 ra
1000-10000 ra
> 10000 ra

[oxoabl 3 Apyrmnx

NCTOYHUKOB

< 10% BCcex A0X0A0B
10-50% BCex AOX0A0B
> 50% BCcex AOXOA0B

MHuavsugyanbHoe nnm

KOJI/IEKTUBHOE XO35CTBO

yacTHoe/ joMOBNajeHve
rpynna/ obLimHa
KoonepaTtune
MCrosib3ytoLllee HaeMHbIX
pPabOTHMKOB (KOMMaHWS,
rocyfapcrso)

Macwtab

Mesnikoe
cpeaHero pasmepa
KpyrnHoe

JocTyn K 6a30BbIM yC1yram 1 MHGpacTpykType

TEXHMYECKME KOHCYMbTaLmm
PbIHKM

TPaHCMOPT 1 AOPOXHAsA CeTb
drHaHcoBbIE yCyrn

v

nnoxow xopouuas
nnoxont ¥ xopolLuas
nnoxow 4 xopotuas
nnoxoii | ¥ [ xopouuasn

OTHOCUTENbHBIA YPOBEHb

AocTaTtka
OYeHb MNOXOM
NAOXoW
cpeaHuii
obecrneyeHHbI

BeCbMa obecneyeHHbIN

Mon
KEHLLMHbI
MY>UVHbI

Co6CTBEHHOCTb Ha 3eMJ1t0

rocygapcrseHHasa
YaCTHOW KOMMaHun

06LLMHHasA/ nocekosas

KONnekKTmMBHada

MHAVBYAYyanbHasa, He

opopmieHHasn B
COBCTBEHHOCTb
NHAVBUAYaNbHas,
opopmneHHas B
COBCTBEHHOCTb

YpoBeHb MexaHusauumn
PY4HO Tpya

TArnoBasa cuna

MeXaHN3npoBaHoO/ ecTb
aBTOTpPaHCNopT

Bospacrt
netn
MOJI0A,EXb
cpeAHWIi Bo3pacT
MOXWI0WA

MNpaBa Ha 3emnenonb3oBaHme
HeorpaHnyeHHoe
(HeKoHTpoOINpyemMoe)
06LLUMHHOE (KOHTpONIMpyemMoe)
apeHga

VHAMBWAYaIbHOE

MNpaBa Ha BOA0OBOJIb30BaHWe
HeorpaHuyeHHoe
(HeKoHTpoOINpyemMoe)

06LLHHOe (KOHTpoNVpyemoe)
apeHga

VHAVBUAYaNbHOE

BJIMAHNE

CoumanbHO-3KOHOMMUYECKOe BO3eicTBme

MpOAYKTVBHOCTb

CeNbCKOXO3AMCTBEHHBIX KyNbTyp

pa3Hoo6pasye NpoAyKLMN
yrnpasneHvie 3eMasgMn

[l0XO/bl X0351iCTBa

CHU3UA. v

CHU3UA. 14
YCNOXHUNOCh v

CHU3WA. v

CoumanbHoe 1 KylibTypHOe Bo3JelicTBue

KyNbTYypHblE€ BO3MOXHOCTU
(BYXOBHble, PeNunriosHble,
scTeTNYECKME U T.A.)

BO3MOXXHOCTM OTAbIXa U pekpeaunmn

cmMAryeHue KOHd)/'I NKTOB

contribution to human well-being

SKonornyeckoe Bo3enicreme

KONn4yecTBO BOAbI

NoBePXHOCTHbI 4 cTOK

B/1a>KHOCTb MNo4B

yTpaTta rnous
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CHU3UA. 4
CHU3UA. 14
YXYALINAN. v

decreased (4

CHU3WA. v
yBenuuun.

CHU3UA. v
yBeANUNA. v

yBenun4yun.

Konnuectso go npumeHeHus Y3 : 1200 kg/ha

Konunuectso nocne npumeHeHns Y3M: 1500 kg/ha

yBenun4yun.

ynpocTnnoch

Konunuyectso Ao npumeHeHwst Y3MM: 120 euro/ha

Konunuectso nocne npumeHeHus Y3M: 80 euro/ha

yBenunyun.

Konnuectso g0 npumeHeHus Y3 : 3600 euro/ha

Konunuectso nocne npumeHeHvst Y3M: 4500 euro/ha

yAYYLIWA.

ynyyLwmn.
ynyyLwn.

increased

increase farmers income and reduction the off site effects

yBenunyun.

15% more water stored into the soil

CHU3WA.

75% reduction in runoff

ysenn4un.

10% increase in soil moisture

CHU3WA.

75% reduction in soil loss
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BnuvsaHme 3a npeaenamu TeppuUTOPUN NPUMEHEHNs
3aTonieHne y4acTKoB HIDKe Mo
TeYeHUo (HexenaTenbHoe)

AHAJTNS 2PPEKTBHOCTN 3ATPAT

Hackonbko nony4vaemblivi pe3ynbTaT COMOCTaBUM C NepBOHaYaabHbIMU BIOXKEHUSAMU
S¢pdeKTMBHOCTL 3aTpaT B
KpaTKOCPOYHOI NepcnekTvBe
S¢dekTMBHOCTL 3aTpaT B

[ ONFOCPOYHOI NepcrekTuBe

yBENNUUA. ¥ cokpaTun.

KpaliHe oTpuual néHo O4YeHb MNO3UTUBHOE

KpaﬁHe oTpuual NEHO v O4YeHb MoO3UTVBHOE

Hackonbko nonyqaeMbn‘/'l pe3ynbTaTt CoONnoCTaBUM C 3aTpaTaMUu Ha TeEXHNYEeCKoe 06CJ1y)KI/IBaHI/Ie
S¢pPeKTMBHOCTbL 3aTpaT B
KPaTKOCPOUYHOV nepcrnekTvse
S¢pdekTMBHOCTL 3aTpaT B
JLONTOCPOYHOLI NepcnekTnBe

VN3MEHEHWE KJTMMATA

3KCTp6MaJ'IbeIe AB/1eHUA, CBA3aHHble C USMeHeHUeM KnnmMmaTta (CTI/IXI/II7IHI:;IE Gep,CTBVIﬂ)

KpaliHe oTpuual  fkHO v O4YeHb MO3UTUBHOE

KpaﬁHe oTpuual NnEHO v O4YeHb NO3UTNBHOE

MeCTHbIE MBHEBbBIE A0XAMN oyeHb naoxo | ¥ 0YeHb XOpOoLLO
BHEAPEHWE N AOATTALAA
[lons 3emnenonb3oBaTteneit (B MpoLeHTax), MPUMeHSIIOLLIX Cpeav npumeHsitoLmx TeXHOI0r o 3eMJ1enosib3oBaTtesnei,
TexHonoruto KaKoBa A0S N1L, NPUMeHSsoLMX eé No CO6CTBEHHON
OTAeNbHble Cydan/ sKcneprMeHT MHUUMaTMBe, T.e. 6e3 KaKoro-1mMbo MaTepuanbHOro
- 0,
111 gé’o/ CTUMYNNPOBAaHUA CO CTOPOHbLI?
= 0
0-10%
> 50% 11-50%
51-90%
91-100%

Bbina nu TexHonorusa Y3MN moanéeurumpoBaHa B HeaaBHee

BpeMs C Lie1bio aganTtauym K MeHSIIOLLMMCA YCT0BUSIM Ccpefibl?
Ja
Hert

K KakvM VIMEHHO U3MEeHALLMMCSA YCU10BUAM cpefbl?
M3MeHeHUs KarmaTa/ 3KCTpeManbHble NorogHble ABneHnA
n3mMeHqamLimeca yCﬂOBI/Iﬂ prHKa

[OCTYMHOCTb paboyeit cuabl (Hanpymep, 13-3a MUrpaLum
HaceneHwvs)

SAKJTKOYUTENIBHBIE MOJIOXEHWA N N3BJIEHEHHBIE YPOKIN

CynbHble CTOPOHbLI: MO MHEHUI0 3eMJ/ienonib3oBaTenel Cnabble CTOPOHbLI/ HefoCTaTKN/ PUCKA: NO MHEHUIO
e increase of farmers income from the land exploitation in less 3eM1enosnb3oBaTeneiBO3MOXKHbIe nyTwv NpeoAoneHuns
favourable areas e Planning of land terracing Local institutes and experts to help
CunbHbIe CTOPOHbI: MO MHEHWIO COCTaBUTENS UNn them
OTBETCTBEHHbIX CreLmanmncTos Cnabble CTOpOHbI/ HeAoCTaTKW/ PUCKM: MO MHEHUIO COCTaBUTeNS
e Land terracingis one of the soil conservation and cultivation W OTBETCTBEHHbIX CMELManCTOBBO3MOXKHbIE NYTH
techniques for combating land desertification . It is a practice npeooneHys
applied to reduce rainfall runoff on sloping land, from e Disturbing natural environment and landscapes Better planning

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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CocrtaBuTtenb Editors PeLeH3eHT
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OTBeTCTBEHHble cneumanucTbl
Costas Kosmas - Cneypannct no Y3Il
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MonHoe onucaHuve B 6ase gaHHbIX BOKAT
https://qcat.wocat.net/ru/wocat/technologies/view/technologies_1512/

CBsi3aHHble gaHHble no Y311
Approaches: Sustainable development of olive groves Il https://qcat.wocat.net/ru/wocat/approaches/view/approaches_2430/
[lokyMeHTMpOoBaHMe OCyLLEeCTBAN0Ch NPU yHacTumn

OpraHusauus
e H/N

MpoekT
e H/n

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0
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