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Introductlon

_.OWater '|s an' |nd|spensable ngresient for iie

" OAvallablllty of water changes in'time and
Space.

:>Quant|ty

2 Quality

®Arid regions require particularly careful water

management 'strategies

@ he sufficient supply ol waterimayhecome
even moreproplematic in the foreseeanie
future

S ENhancedidrougntsiin:and reglons as alresultiof
climateichange
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(c) Center for Environmental
Systems Research,
University of Kassel,
June 2001 - WaterGAP 2.1C

Jjuc! U C IVIAA Flo
Institute for Meteorology,
Hamburg, Germany and the
HadCM3 of the Hadley
Centre, Bracknell, UK) and
presented for 2020 and 2070
relative to present discharge
values (after Lehner et al.,
2001); as can be seen,
Mediterranean islands are
particularly susceptible to
droughts
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Detir

€ Sensitivity

=R STV SRS g a0 nien A systam is aifzctzd, 2ithar
adversely or'beneficiallysbyawalergsSoaroiyasitmull
€ Adaptation

< adjustmentin naturaliorshumeanSyS{eNSINNESHLIEENG IR OIURIT]
expected watersscatCityStmul oG e el EOISIWHICINTI DU BIALES
harm or, exploitsibenelicial oppOIUNIHESS

€ Vulnerability

< the degreetowhichraisysiemisiSuseentibleNoNoInNableNoICONE:
with, adverse effectsiofiwatersearcitysvulneraviityasiaituncliion
of the character; magnitudesand fratelofiwatersscarcityaiownich'a
system IS exposed;iisisensitivity;andits:adaptiveicapacity.

€& Adaptability/adaptive:capacity.

< depicts the ability/or-potential'ofia'system to adjustitrough
changes in/its characteristics or:benhaviour to water:scarcity, to
moderate potential damages, to take advantage of opportunities,
or to cope with the conseguences ofiwater scarcity
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Vulnerability tonVatermsEalgsiiy;

& \Water scarcity depiciSianiimpal 2N CEXEIWEEN
VEUEIIYAO T (F2n20:2012) waizer resourcas and watar
elElleRiofeliif2 2Nt Us2s (and also ambracas waiar
sPEURYAES 0Zeis) I 2l r22dy waiasr daficient ragions of
the worla

L ANVEWEESIESS]SSerl023 orassuras on Weiar r2asoureas

eIUE T e e ity resuliineg in in2 inaoility o meaeai
human and envirenmentalfneeasiancgeneraing
conflicts and negativellmpacis

& Both terms are often usedisynonymously,

& Before considering vulnerabilities on the five islands
under, consideration, we will'look at some important

facts




afelny; CVorLs

E Demand
H Supply

Million Cubic Meter of Watel

1996 1997 1998 1999 2000 2001

Year

Relation between supply by the Government Water Works and the

demand for water on Cyprus (lacovidis, pers. comm.)




Precipitation: InterFanipuRinyea
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Precipitation: Seasehnalinanasiiiny

B average monthly precipitation over a year

| |Oaverage monthly precipitation: April -
140
September o
E average monthly precipitation: October - March

average monthly precipitation [mm/month]

Majorca Corsica Sicily Crete Cyprus

Mean monthly precipitation on a yearly and a seasonal
base




Water Con

Projected future water demand for the

major water consumers on Cyprus (with

SN OO

the assumption of constant demands o
for agriculture) (lacovidis, pers. comm.) «,E
-
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Present water consumptions for the major consumers on the islands, :
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Water Consuimpuoiany,

O Water consumption, agriculture

100,0%

r

Contribution of agriculture to economy (GDP)
M Contribution of agriculture to employment
B Water consumption, domestic and tourism

90,0%

Contribution of services/tourism to economy (GDP)
B Contribution of services/tourism to employment

-
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b

services/private
households in
comparison to the
contribution of
agriculture and
services/tourism to the
GDP and the
employment on the
Islands




Sensitivity/NVulReraniiiyaeRvaLs
SCAlCILY,

L AR 0) (Sl 2 uosad to varying amounis of
gdialEionEd rasuliant watar availaoility

€ Reduced/waterravaiabilityavill i e NN e BIRVEIEl]

el 2SS e niilcant sansitivity to water scarcity
ooy 9 - | D(_‘Szl[ll]:iltl()l]_.l'l_lt’ﬁ()lll[l()n
ole dependenceionprecipilalib SN ] t-gfl]}{épQ_.!ll[lc?ghtm,mgc

mechanism SaNsItivity 2nnancad
=Xtz (@©2) 2Xoloitation of 2xisting resarvoirs
< alternative SoUNCESIOTWALEISURPIVAGE! alinatie
€ Vulnerability/offeECONOMIC perf0|l nance and
employmentonthelisiandsito ennancenwe S b

- — e ¥ g
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< Moderate to low/In'agriculiure
« Remaining relatively high water: availgbiliiy;
« Reasonable autonomous adaptatiofi
« Minimal effect for GDP and employmeljls
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Sensitivity/NVulReraniiiyaeavasl
SCalCIny

L AV S 0l of 2conomic nariormancea and
Sylaloyinanton in islkands io 2nnancad waiar
scarcity

< SignificantiimpacisSi oo UTisIn
o Eurther-reductioninwatergsy
o Limited auionomousiadapiation

o Sizeable eliecisioiireduced iourisimioneconomic
periormanceandiresuliantireduciionsonthelaborimarkel
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Sensitivity/AulneraniliyauRVvaiE!
NCILY;

Vulnerahility of Economic Sectors to

Enhanced Water Scarcity

& = contribution < 5%

@

Agriculture Industry Services/Tourism

GDP  Employment | GDP  Employment | GDR  Employment
Wiajorca S S S S ® ®
Gorsica S S S S e ®
Sklly e | | | e ®
Crete & & ) A & S
Cyprus S ® S e ® ®

= contribution > 5%




AdaptationfiVieasuies
L AV E Y =1 (2X00sura, sansitivity, adaotability)

) LES IRl oS U2 and sensitivities are relatively
Sl [RERVI 201l = in2 invact of changas in watar
availability/notito/BECOMP ansatad Dy planned adantation

sCElS RIS ra0ility r2quiras 2ffective adaotation
strategies

L ANl o e gseisdimansions nzad o n2 considarad:
=X VA UEnvinmantal dimansion
=X=uo) (o nlie=li2ennie:l dimnansior
< Social/regulatory/political aImension
& Aspects will'haveitorbeiconsideredholistically
interdisciplinarity
& Views of stakeholders will be essential’ > stakeholder

Involvement




Physical/
environmental
dime

Adaptive
strategies in
water
management

Economical/
technical
dimension
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Advantages of an A
Involvement

PrOVIdlng an opportunity for stakeholders to gain
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€ Reduce water,consumpiion

< Water pricing; guoias

=R SiivES EUosdis2vEtar saving not consumntion)
€ Change water allocation

=AMV aaifie=Al iy rgatzd quota syst2ims that ancouraga watar
savings inwatersintensiveSecio1s;

¥ Reduce losses

=R S lnliEuSossoivEuSrio s2a and (if nossinla) tha [oss of watar

through'sub-seagroundwaleroIsehalge r
< Lower evaporation; e:gsithrovghicoversion Openesenvolrs

< Reduce losses andicontamination ofiiwaterdinidisiribution networks
(e.g., on Cyprus: annually/ 40/Mm#'=15%oiitoialldemand}; 238% oiioial
domestic demand; In'Paphos: 30%)

€ Increase utilisation ofiadditional water, resources
< Waste water recycling
< Rainwater harvesting

< Utilisation of brackish water B
S Use of water of lower quality for artificial recharge *, M ED ls :




Adaptation OptienSHECHNLIIEA

L 2SI o) gisi=a o rsS\itn Nign 2conomic notzntial and small
WEHSE IS S (Wiinout n2glaciing in2 nz2ads of the mora
water intensive seciorsi)

L O ElefStjgeulitiezl orzcticas (quantity, quality of water)
L A= glhEu/(iig St osidias for waiar oricas

€ Encourage changesiniculiivalet IO pER OGN ESSBVATET]
Intensive Species

€ Promote cultivationfoiicropsinaithaveamighipoiential lorn
the domestic anditnelorergnimarkeidelimmatewasiing
products and/ water)

€ Provide assisiancein capacity/building ofifarmers and for
Investmentsiinimogdern irrigation technology

® Provide economic incentives for rational water, use in all

sectors
S MED|SE




AdaptationOpuonSHaELIIGEE

L ARV [[SE\VE S ESS eaun oaign (Water usa, ownarsnio,
conflicts); capacity/bullcing

L ARG [Nl Sa iz d Waiar inrougn ina imolamantation
of a more completeimoniternESyYSiEN

L Al XS0 (et of 2xistineg rulas and ragulations
€ Simplify/enhanceelfiCien

& Transfer of powertornegionalfandiocalid ECISIONNMaKers
& Encourage stakeholder-controllediwaterrmanagement

& Ensure/improve adeguate factual basis for political
decision making

MV ED IS




Conclusions

®Water scarcity is and will continue to be a
problem on Mediterranean islands

O Sensitivity and vulnerability to water
scarcity differs between islands and
betweein major economic sectors

QVuhrnelrab 1ty may be reduced thmugh




Information on MEDIS.can be found at:
http://www.uni-muenster.de/Umweltforschung/medis/index.html




