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CS: Waterr etentionin  Ancient Olympia, Elia, Greece

I. Basic Information

Application 1D
(Country_Numeric, e.g.: Greg

ApplicationName
(provide a short name)

Water retention managentlediroader area of Ancient Olympi
Greece

Application Location

Country: Country 2:

(select from lis In case of transbou

Annex 1) applications

NUTS2 Codgselect from lig EL23

Annex 1)

River Basin District Codsele{ GRO1

from list in Annex 1)

WFD Water Body Codesele{ GROP9R000215044H (Alph

from list in Annex 1) Water Body)

Description The study area is locat&dcien
(free text, short description Olympia, Elia, Peloponnese, Gre
location)

Application Site Coordinates | Latitude: Longitude:

(in ETRS89 or WGS84 |37, 3835085 (d21,378061 (k)

coordinate system)

Target Sector(s) Primary: Forest

ImplementedNWRM(S) Measure #1.: Afforestation of mountain areas (F2)

Applicationshort description

The maaes include the temporary installation of structures
available timber in order to increase water retention. The
timber structures has been fixed parallel to the contours of the
to retain watelney were constructed from the cutting trunks of
Pine (Pinus helepensis) and Cypress (Supressus semprerv
secured on wooden stakes without any metal supports. This
was selected to avoid major |aedseafenimnd to preserve the
balance of the ecosystem. Their distances were determin
characteristics and also to topographsedadrolatyical condition
site they secure. dhegydéweors
or double in high logs according to the gradient of the slopes.
Additionally, the occurrence of soil erosion and overland flow
flooding problems. These measures retained a total of 7.&nd
the total soil material that was retained is estimated about 2
The flood events mainly affected the archaeological sites ¢
areas.
An additional intervention refers to targeted planting of forests
that an help stabilize hill slopes, thereby reduce erosion and p
greater water retention in the mountain areas. Afforestation
impact on the hydrograph by reducing peak flows and enablin
base flows.eTpotential for water retention must be balancs
increased ET and pollutant trapping that may be associated w
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II. Policy context and design targets
Brief  description of th| The specific interventions akiingt tteec environmental impaci

problem to be tackled

significant wildfires of the study area in 2007. The principal

includes reduction of soil erosion and flood management. T
include burned trees harvesting and restonatieneaasitoms vege
and on the tree crops.

What were the primary | Primary targe fiood control and flood risk mitigation
secondary targets wh #1:
designing this application? Mass stabilisation and control of erosion rates
Secondary Biodiversity and gene-pool conservation in riparian
target #1: areas
Remarks The primary targets when designing this ap|
soil erosion management, flood control ar
mitigation in the context of restoring theafiea
Which  specific types ( Pressure #1: | Floods Directive | Other press
pressres did you aim indetified pressure contributing to flog
mitigating? /flood risk
WFD indentified pressure | Other hydromorphol
alterations
Remarks
Which specific types of adve| Impact #1: Floods Directive | Other Envinorenta
impacts did you aim indetified impact impacts
s
mitigating WFD indentified impact | Altered habitats du
hydrological changes
Remarks
Which EU requirements al Requirement | Floods Directive- | Flood risk manage
EU Directiveswere aimed ¢ #1: mitigating Flood Risk and flood impjq
being addressed? mitigation
WED-mitigation of | Mitigation o ¢
significant pressure hydromorph0|09|cal
alterations  e.g.
erosion
Remarks

Which national and/or region

Law 3199/2003 &Presideridatree (P.M®.51/2007 (protection

policy  challenges  and/{ water resources)
requirements aimed to | Fire protection laws (Law 998/1979, P.D. 86/69, 26]
addressed? 3013/2002, 3208/2003, 3511/2006 (protection of forest
reorganization of fire department &upgnadesion). In terms o
policies these laws (esp. 3208/2003) are addressing the prg
ecosystem including water resources.
III. Site characteristics

Dominant Land Use type(s)

Dominant land use 313

Select from the -dvom me|

Secondary land use 211

with the CORINE LWpes ar

Other important land use

codes.

The land use has changed from forests and other wooded lan

Climae zone

warm temperate moist
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Soil type Luvisols

Average Slope very steep (>60%)
Mean Annual Rainfall 300 - 900 mm
Mean Annual Runoff 600 - 750 mm

Average Runoff coefficie(or

% imperviousness on site)

The measures to psellarbsion and flood events have positive
reduction of runoff and the increase of vegetation in the burne

Characterizetn of  water
quality status (prior to th
implementation of th
NWRMs)

Prior to the N8\&nd after the wildfires the water quality was p
groundwater quality, due to decreased water retention, the
infiltrate the soil and did not enrich the aquifers. As far as
concerned, the wildfires have deteriorated the vegetation qua
water runoff was decreased.

Please link to the WFD water quality parameters (nutrient
pollution; chemical pollution, Cu, Zn; saline pollutidhicakies
elevated temperatures; E.coli, Fecal coliforms, etc.)

Comment on any specific s
characteristic that influeng
the effectiveness of the appl

NWRM(s) in a positive ¢

negative way

IV.

Design & implementation parameters

Project scale

Medium (eg. public park, n¢
development district)

It is a medium scale project as
the 4 hills around the Ancient O

The installation / construction
was planned between 11/20(
02/2008.

Date of

installation/construction

Time frame , .| The designed lifespanapplibatic
E;pggtt;gca;\)/f rt?]%e ;'feﬁ’g:tfi% | NWRM is 4 years as after this
eXp y PP the vegetation itself will take
in years . :

erosion and flood risk.
Name of responsibleoray Role, responsibilities
stakeholder
1. Hellenic Ministry of Culturs -
Beneficiary
Sports
Responsible  authority 2.Z0 Ephor at e |Responsible for monitoring t

other stakeholders involved

Classical Antiquities. work progress

3. Institute of Mediterranea

Forest Ecosysste Scientific responsible

4. Forest Products Technolog

National Agricultural Res| Scientific responsible
Foundation (NAGREF)
5

The application was initiat|
and financed by

The application was initiated by the Institute of Meuitdrone
Ecosystems and Forest Products Technology of the Nati
Research Foundation (NAGREF) and funded by donations
Public Benefit Foundation.
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What were specific principl
that were followed in th
design of this apphtion?

The specific principles thdlowe ifothe design of this applicat]

aesthetic benefit, functionality, integrative planning, impact @
& acceptability, etc.

Number of hetares treated by tf 49 5

NWRM(S). '

Area (ha)

49.5 ha are the area affected by the fires and restored. In
Hill, International Olympic Acadlefone A, International Oly
Acadend/Zone B, Zouni Hill, Kolosaka Hill.

In these aread80% of the vegetation has been burned.

Design capacity

The temporary structures utilizing locally available timber ha
reduce the hill slopes thus attenuate the surface runoff as w
volume. This measure enables thaararesstid, water absorpt
infiltration. Additionally, it creaiteble sites naturalegeneratior
technicatfforestatiofithe burreéa

The maximum volume of runoff water that can be retained ha
as this wad odginally a water retention application but the reg
surrounding of the archaeological site

Reference to existir

engineering standar(

Reference URL
Nor! Non availah
1. available | . .
) - | information
informatio

guidelines and manuals t

have ben used during tt
design phase

GIENERIEN

Main factors and/o
constraints that influenced t
selection and design offet
NWRM(s) in this application’]

Thefactors thatluence the selection and design of the NWRM ¢
vegetatiariimate amgkology of the area. Twlogyr of the area
slopes), increases surface runoff, leading &mdsorcezaskmh ris
landslides as well as increased flood events. To address this
had to be implemanbedssloping andinerable positiims vegetat
(after the fires) has eliminated and a laybiopihelsdibs been cre
by he combustiborganic mathéclincreasasrfacenofandflood risk
The local climate, with an annual precipitation of over 1,80
intense events, also tends to increase the intensity of flood ev
The soils of the study area arel@ise amgrrodibkbus vulnerabl
the rainfall.

A high challenge feerhgorasynalstructuresthe hydraulicdercut
Impramng theondition efistingpinwatelrainage system e.g. oneml

rainwatedrainage system to avoid filling the road network wi
and increasing the flaod risk
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V. Biophysical impacts
Impact Impact description (Text, approx. 200 words) Impact guantification
category (specifying units)
(short name) Parameter | % change
value; units | parameter val

Select from th¢

as compared

drop-down the state pri
menu below: to the
i implementatio
of the
NWRM(s)
Runoff The installation temporary structures utilizing

attenation /
control

available timber have been designed to reduc
thus control the surface runoff. This measurg
velocity of water volume leading to decreasan
frequency of floods. Also the timber structures
longer period enabling the infiltration/percolatior,
of aquifers.

Peak flow rat

The peak flow rate is reduced due to the obstag
structureéBhismeasures reduces the velocity of

reduction resulting in the decrease of floods intensity.
These measures have an impact on the in
groundwater level due to the increased infiltrat

Impact on| and recharge thadchieved through the slowing

groundwater | water velocity. Also vegstaterded in eliminat

hydropholayethat was createthe sadlfter the fir
ancenables the water absorption towards the ag

Impact on soi

These measures have a direct impact on soil
temporary timber structures enable to retain wg

The rating for hydrseeding
was 60% “exce

moisture ang period and inhibit the volume of runoff. Addition| The rating for the log erosiq

soil sbrage| afforestatismcceeds in eliminating the hyayegtettl b ar r i er s was

capacity was creafadthe sdlfter the fires and thus incre{“ good” i n 7
storage capacity. measurements.

Restoring

hydraulic

connection

Water quality

Improvements
These measures have an impact on the ecolog

WFD . o :

Ecological water bodies of the specmc_ river bas_ln as th

Status ant quality of the su_rface water (mmomIWy stand

objectives due to vegetation) and the quality and qua

groundwater (increased soil infiltration)

Reducing floog

These measures reduce the flood risks as the
function as a water refa@mesiows downvéiecity

”S.ks . (Flood: water voluthas the surfac®ff resulting in the deg
Directive) , .
floods frequency and intensity.
Mitigation  of
other

biophysical
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impacts in
relation to
other EU
Directives (e.d
Habitats,
UWWT, etc.)

These measures have a direct impact on the o\
as afforestation of the sreeeeds in eliminati
hydropholayethat was createthe sadfter the fif The total estimated soil n
and thus increase soil storage capacity. The dif w/30 haor retention of a tota
theporosity of the soil to decrease, thus the r, mm dertile soil

positive impact on the soil infiltratiodsapihetgoil
improved due to the increase of the moisture.

Soll Quality
Improvements

Other

VI. Socio-Economic Information

The direct benefits include the reduction of the

improvement of the-amieronment as well as the

What are the benefits andmenefis of | restoration of the affected area.

NWRMs in this application? Additional indirechdfitgs of the measures in this &
include the increase of groundwater quantity of th
order to be used for different uses as well as for ecos

In terms of breakdowr
cost for the log barriers

Total A0 assessed in the pr
information.
The irrigation sysfer th
Capital: Val ue [four hills
VAT.
The cost for F
Financial cost Land 500 000
inancial costs _ . :
sgﬂ;f't'on £ Lo 20, overpriced value of

properties around
archeological site.

The opei@tal cost
irrigation as well as
pruning and fertil
application was not asse

Operational: |Val ue

Maintenance; Val u e

Other: Val ue
Was financial compensation required: Yes
Tot al amount of money p

Compensation schdmaaftinancial compamsatere foB
beneficiaffietds with a total area of 10 hectares each.
Comments / Remarks: cost per hectare for this high
was about 20400, 000 a; t hus
compensations was about

Were financial compsations requireg
What amount?
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Economic costs

Actual income [dhs: actual income loss for thetatimhed
the measures was not assessed in the relevant st
income loss is related to the limited agricultural activ

Additional cost§he additional cost that stem f
implementation of the measure is related torshank
woodthade check dams as well as the jute geotextile
the hydseeding technique.

Other opportunity édststhe cost of the plants that we
the afforestation of the area is included in the econol

Which link can be made to the ecosysy
services approach?

Hint: The actual benefits of improving

water storage capacity are essentially
improved provision of some of the foll
ecosystem goods and services:

Freshwater firinking.

Water provision to deliver water se
the economy both for drinking and
drinking purposes.

Water security (reliability of supply
resilience to drought).

Health security (control of waterbof
diseases).

Flood security andqtian.

Storm surge protection.

Biomass production.

Amenities (associated to habitat pr
fish and plants, tourism, recreation
others.

Benefits of improved coastal water
and ecological status for a sustaing
commercial productshrellfish with

human health and welfare values.

The actual benefits of improving nature's water stora

essentially linked to an improved provision of some ¢

ecosystem goods and services:

- Water provision to deliveewatesgo the economy |
drinking and Ainmking purposes.

- Water security (reliability of supply and resilience

- Flood security and protection.

- Storm surge protection.

- Amenities (associated to habitat protection): fish 4
tourism, recreation, and others.
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Monitoring & maintenance requirements

Monitoring requaments

A permanent automatic meteomimgtoaing statior
necessary to be installed, in order to predict of the
wildfire risk in the area as well as to inform the poig
for the plant development.

Maintenance requirements

The maintenance requirements include the plants ir
and pruning as well dertiliaer application. The inten
the frequency of the maistetnaties are related to the
the plant and the meteorological conditions in the s
local authoritiesespansible for the maintenance.

Wha are the administrative costs?

The expenses linked to maintenance are ¢ gseesd
studies, however it is estimated that the responsiblé
adequately cover them from their internal budgets.
cost for monitoring ideredsrelevantly affordable.

VIII. Performance metrics and assessment criteria

Which assessment methods and prag
are used for asssing the biophysic
impacts?

The performance of the interventions was evaluate(
the use of qualitative critena a scaleof four grades
"excellent";good","moderate’and"poor".

Which methods are used to assess
benefits and cosfffectiveness (¢
measures?

The performance of the interventions was evaluate(
the use of qualitative critena a scalef four grades

"excellent";good","moderate’and"poor".

How costeffective are NWRM
compared to "traditional / structure
measures?

The evaluation of the installation of the timber struc
was excellent or good in a percentage of 70%.

The evaluatn of hydreseeding was excellent a
percentage of 60%. For the -gextile (jude) th
evaluation was good or moderate at a percentage ¢
due to the difficulty of the steep slopes.
As far as the vegetation interventions are concerne
estimagd that the effectiveness was good or excelle
percentage of 70%.

The traditional /structural measures would include
construction of reservoirs or water retaining install
(e.g. small dams), as well as soil retention measure;
interventions would apparently need more expe
materials (e.g. concrete) and would have a greater
on the environment.

Thus the NWRM measures seem to be more
effective compared to the traditional/structural meast

How do (if applicable) spkci basin
characteristics influent® effectivenes
of measures?

As water is retaindaetgitound for longer period, water
and infiltration were increased with a positive i
groundwater and the aquifers of the specific basin.

What is the standard time delay
measurng the effects of the measures’

The standard time delay for measuring the effects-2f
years as by then the natural environment has starte
After 45 years the ecosystem dstexpedtdly restored g
retention is conducted naturally by the improved proj
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IX. Main risks, implications, enabling factors and preconditions

What were themain implementatiol the measures as the risks were associatedk vaittu

barriers?

Generally there were not significant delays in the in

landslides. The main implementation barriers \
constraints such as the high slopes.

What were the nraienabling and succe

The main enabling and success factors was the p
decision makers, the willing stakeholders and the

I)
factors" perception and the existing expert knowledge and to
The main funding sources were donations by the
Benefit Foundation as wellEasfinyds: Rural develoj
Financing funds (Agrltawral Development Programme)

The tota¢éxpenses linked to the measure installati
2.762.500 .

Flexibility & Adaptability

The current implementation is flexible and atiaptik
baseline conditions as the log barriers can be easily
vegetation is adequately restored.oTioe adaptatior|
limited.

Transferability

A similar application can be proposed, assessed
respective wildfires that occur in steep hills that re
surface runoff. The necessary preconditions are the
and the spibperties and characteristics.

X. Lessons learned

Key lessons

The measures are based on changing the morphology of th
soil composition. Tthas|ength of the slopes was shortenec
roughness and the soil infiltratwereateseased, the surface
sentiments were delayed ahdrthdigeds increased.
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XII. Photos Gallery

Picture 1: Kronios Hill after the implementation of the measures, Continuous Lines (B

ourletsikas Athanasios, 2014)


http://www.nagref.gr/journals/publications/arxaia_olympia.pdf
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Picture 2: Olympic Academy Hill after the implementation of t

he measures, Empty Space Lines, ( Bourletsikas

s ';’. [ N V 5 ' -‘-1b v

Picture 3: Detail of the tiber structures (26 -11-2007) (Lyrintzis Georgios, 201)



