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1 Welcome

Monica Dumitrascuopens the TW B workshopon behalf of Romanianinstitute of Geography.In
AroundTimisoaras one of the most inportant areas for the project: iimis plan resp.Banat plain.

Introduction round by all participants.

2  ProjectManagement

Gerhard Kuschniggelcomes the partners angresents the TW@nd the schedule for the meeting.

2.1  Projectstructure
WP 6 started in Augai 2010, will last until August 2011. Act. 6.1 should be finished by now.

Jointly agreed scenarios of water uptake for different

3 water utilizers (industry, agriculture, tourism, Zemd ongoing
households)
Joint repat about future water availability for public period ,
1 ongoing
water supply 4
Joint report about joint strategy for estimation of .
: o period
1 economic consequences of future water availability an: 5
safety changes
1 Joint report about economic congeences of future period
“availability and safety for public water supply 5
1 General methodology report about determination of period
imbalances based on different water demands 5
Joint report about estimation of emerging imbalances period
1 .
between different demands 5
1 Consolidated ACT6.4 report about relation among period
ecosystem services, water treatment and costs 5

2.2 WP®6 activities

Act. 6.1. Future water availability for public water supply
- Needed esults from WP 4 will be dekred until May 2011.

- Jointly for our common future page4otss
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Act. 6.2. Estimation of economic consequences of future water availability and safety for public
water supply

- results from WP4 and WP5 nded will be delivered till May
- discussion of methodologies
Act. 6.3. Estimation of emerging inattances between different demands
- Discussion of how this activity should be dealt with?
Act. 6.4. Environmental aspects of water prices
- will be carried out in M¥nna test area for forestry

- costs of catchment protection forest versus treatment

2.3 WP 6 prolongtion

WP6 should not be prolonged, as this could mean also a change in the application form, which is not
recommended.

3 WP 6 current status by PPs

3.1 Water supply for Vienna
Preentation is given Gerhard KuschrflgP)

Water supply for the city of Vienngildalpen area, Rax area

e 95% of water for Vienna commfrom these 2 areas. The catchment area is not the
consumption area.

¢ Daily demand: 380.000 m3/d
- 95% from Hochschwab, Rax, Schneealp# Schneeberg (karstic water)

- 5% groundwater (not innpject)

from the karstic water
- 58% (max. 217.000m? from Wienna Mountain Spring Pipelipe
- 42% (155.000m: from I. Vienna Mountain Spring Pipgline

e Total demand:
- Demand = demand in agliment area + demand in Vienna

- Demand in catchment area = households + industmgrvices + griculture
+ ecological demand

- inhabitantin catchment area: 27.003

page 5 of 48
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- no data: but in Vienna all public supply for households, industry and services is 220 l/cap/d.
This is also taken for catchment area. (5.940 m3/d)

- Additionally 17.00 m3/d for Graz from Hochschwab

- Agriculture:  no irrigation
2.200 cattle (88m3/d)

- Ecolocical demand: not determined but not possible to get a higher consens
(rivers are in very good condition)

- Sum demand in Catchment area: 17.000 + 5.940 + 88m?3 = 23.028m3/d
- If Venna needs more water, other sourceave to be found

- Demand in Vienna: only public supply is accounted
- total demand: 380.000m3/d
- internal use and losses: 10% (38.000m3/d)
- household: 130l/d (studies from DVGW, OVGW)
- inhabitants: 1,700.000
- demard household: 221.000m?/d
- demand industry, services: 159.000m?3/d; big industries have their own wells, beitasise
cheaper to have own wells, than to get the water at the fixed price in Vienna.
- Agriculture: 0 (just selfupply- own wells)
- Ecologichdemand: 0 from catchment

- Sum demand in Vienna: 380.000m3/d
- Sum demand in Catchment area: 10@+ 5.940 + 88m3 = 23.028m?3/d
- Demand = 400.000m3/d

e Supply into water network

Inhabitants and supply are coming to one figuréhe water demand is decreasing.

e Supply to Vienna and sold water: a program was started to reduce the losses.
Possible causes:
T Rehabilitation of network andebkages
T Rehabilitation of pipes in buildings
i Technical improvements of water taps
T Minimising amount of toilet water

T Cost covenig prices for drinking water and waste water ( price of waste water is
calculated based on the drinking water demand)

e WP 6 related problems:

Thedrivers in the pastoncerninghe decreasing water demarate not known so is the situation for
the future drivers.

The survey on changing climatenot availabléor Vienna, the datédas to be obtainedomewhere
else.

m lointly tfor our common future pagesoras
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Remarks:

Tahy Is there astate environmental fee for water price.

KuschnigNo, water in AT is owned by the ground owner.

3.2 Public Water Supplyn Slovenia
Presentation is given by Barbara CenCurrk(PP04)

Test areas: Ljubljana field and Mura valley.
Ljubljara field:
e Water supply (year 2009):
- 35 mio ni/year abstracted water
i 17,2 nmilyear households
i 4,8 nflyear industry
i 0,5 nilyear irrigation
i 13 nt/year water losses
- 23,0 mio m3 /year, sold water
- 325.241 consumers
- No. of house conections 48.991

- 1114 km length of drinking water pipes

¢ Difference between sold water and abstracted water (illegal water abstraction, water Josses
Pumped water: -495 412 3/year
Sold water: 373 213 m3/year
Water losses809.854 m3/year

It was rising until the beginning of 90s, then it decreasing again.

e Water use in Ljubljana field

Thereare water permitsin Ljubljandield: there is no dataon actual use, only on foresee
abstraction and foreseen maximum abstraction.

page 7 of 48
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water permits (m3/year)

P.A. 65.000
Swimming pools P.M.A 141.912
Private water supply P.A. 8.012
P.A. 135.472 P.M.A
Irrigation P.M.A 2516.573 total 66,7 mio m3
Public water supply P.M.A. 31.699.987 public 31,7 mio m3
Other uses P.A. 6.160 others 35 mio m3
P.A. 8.008.910
Water for heating P.M.A 16.300.958
P.A. 7.941.405
Water for industry P.M.A 16.009.566

Mura valley.

P.A. = forseen abstraction
F M A~ forseen maximum abstraction

Here situation is different: wells are very spread in the area.

e Mura field: 9,05 mio m3/year abstracted water; 89.359 consun@d®m3/cap/day;
includingindustryuse).

e Water supply:
Murska Sobta:

- 2,24 mio rﬁ/year abstracted water
1,08 ni/year households
2,24 milyear industry and irrigation

- 28.000 consumers

- No. of house conections 7.674

- 298 km length of drinking water pipes

e Trends of water consumption (m3 per yeaublic utitility datg.

m3/year

Ljutomer (2002
2009)

Lendava (2002009)
Murska Sobota (1999
2007)

Murska valley- total

Sold water Households Industry
-3480 -2490 -990
+9190 +18445 -9246
-135966 +2164 -138150
-130256 +18119 -148386

Water losses

-1352

+17554

no data

+16202
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e Trend s of wateconsumption(official data):

- water use in households increasing, all other decreasing

e Groundwater use Mura valley

- Water permits:

water permits (m3/year)

Private water supply P.A. 67.412
Irrigation P.A. 44.681
Public water supply P.A. 1.378.993
Other uses PA. 68.676
P.A. 2.051.804
Water for heating P.M.A. 6.346.935
P.A. 4.408.049
Water for industry P.M.A. 16.078.630

¢ Climate change predictions

P.A. —forseen abstraction
P .A - forseen maximum abstraction

P.A
total 8 mio m3
public 1,4 mio m3

others 6,6 mio m3

.. T ....... ......... . 2021_2050 ...... P ..... 2021_2050 o
[ winter summer : winter summer
|| -01t0-04°C- | +3.2t0+36°C LJ | -115t0 +58 mm:|-139 to -65 mm
MS | -02t0-03°C +3,01t0 +3,5°C MS | -28t0-25mm | -137 to +66 mm
T 2071-2100 P 2071-2100
: I wihter : summer winter summer

L | +1,110416°C | +5210+6,2°C

LJ |-76t0 +29 mm | -16310 -143 mm

MS | -35t0 +24 mm | -71 to +38 mm

MS | +10t0+16°C - | +51t0+6,1°C

- Precipitation: prediction is hard toa calculation is not so reliable.

e Scenario®f water uptake

- optimistic diminishing of water use (consumption of water for industry, agriculture and
households will diminish)

- pessimisticincrease of water use, especially because of agriculture

- moderak: stagnation of water use (consumption stay at level of the year 2010)

e Sociological aspects

- public awareness of climate change and water issues

how is public informed, media..

Jointly for our common future pagesotss
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- how public can effect on diminishing of CC impact, water Q&Q, wtare resoprotection...
- public confidence

- which public groups have the most potential for changes

A questionnare

goal: grade of awarenrss, information and activeness of individuals and groups of interest in water
protection

A phone inquiry (poll): N = 90910%

Remarks:

Tahy: h Mura valleythe service areasincreasingare there more connections?
CencutCurk:Yes, there is alsaprogram for renovation of old and also for new connections.
Bogardi:Sincethe cc estimats are shownhow this will influence the ater supply?

CencutCurk:From theseclimate estimates water balance will be dotieis rot finished yet, but
trend is thatinfiltration will be less.

Enciu:ls therea relation betweeraquifer and thermalater in Muravalley.

CencusCurk: There is no omection

3.3 Evaluation of the availability of water HU
Presentatiorpart 1is given byAgnes Tahy:

Testareas: Bukk and Nyirseg area
e Land use and water demands
Different land use in the two areas, therefore the water demand is not the same.
Bukk test area
- Territory:813km?
- Demography261021inhabitants
- Towns ;229 878 (88%)
- Villages 8% 31 143(12%)c small villages
- Population density: 321 persons/km
- Overall Demography critically declining: 2002010-6.2% (towns:6.9%, villages1.3%)
- Charateristicsof available water resources (Mffyear):
- Thelong term recharge is: 102.5
- Water demand of the ecosystems: 73 (springs and creeks)
- Transfer to other groundwater body: 24

- Abstraction by wells: 5

g
[
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- Groundwater resource: 29 Mm3/year
- Actual water use (Mn8/year):
- by sectors:
public: 2.7 (17.9 + 2.8)inc. household9.5, industn&service 5.7)
from karst springs87.5%
agriculture:0.95 (0 + 0.95)
industry- self supply3.6 (2.9 + 0.7)
services self supply4.4 (4.3 40.1)
from karst springs40%(thermal baths)
- Total water use: 32.65 (28,1 + 4.55) Mm3/year

Nyirség test area

- Territory: 2 970 krh

- Demography: 396 859 inhabitants
- Towns 18& 240 627 (61%)
- Villages 8% 156 232 (39%)
- Population densityl34 persons/krd

- OverallDemography declining 2001-2010-1.7% (towns-1.8%, villages1.4%)

- Characteristicof available water resources (MBfyear):

- The long term available recharge is: 2135

- Water demand of the ecosystems: 117

- Available water resource: 93118 Mm3/year

- Actual water use (Mr3/year):

- by sectors:
public: 23 (inc. household: 15, industry: 2, services: 6, technology + loss: 6)
irrigation: 8 (out of this 5 is illegaldraft estimation)
animal stocks: 2
drainage:35- 50 (dry - wet period)
industry- self supply: 2
services self supply: 2

- Total water use: 72Z; 87 Mnt/year

e Evaluation:

- The global use of ratio is: 0.ffroblems in dry period at sensitive locatigns

" m
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- The main "consumer" is the agricultu@he drainage i0-57%, while the irrigation
is 9- 11% of the total usé.

- The public water supply is at 282%.
- Water shortage :

due to the damage of ecosystems in dry period, the authorised irrigation is limited,
but considerable norauthorizedabstraction forirrigation.

e WP 5 results to WP 6

- Water recharge in different years on different type of soil with different type of
plantation.

e Demandusing conventional method

- There has to be another methotbecause with the conventional methaplite a bog
correctionfactor resulted

Remarks:
Enciu:lnfiltration does not mean going to the water table, only to and aroundgiaat roots

AgnesCorrect

Defining water demand in thelUtest areas of Nyirsegsecond partof presentation is given by Klara
Toth:

e Summary:

Future household water demand estimation: Nyirség

Te

Methodology¢ January 2011

T

Storylineg sociceconomic framework expert panel VKK] February 2011

T

Scenaria; qualitative and quantitative characteristics

T

Estimation of minimum, maximum and plausible

e Storyine (NE Hungary)

- ExpertPanel is working on the storylin®YIRSEGVIZ and MIVIZ Waterworks top
managers, WR3-5 and policy makers

- Future of the test areag 12+1 Questions about 4 general ForeSight scenarios:
economic growth, market policy, economic stture, growing and declining sectors,
unemployment, income, governance, social background, eqaifght to have water, equal
access)and overall demography

- Storyline is built up for WP 6 and WP 7, because it is important for planned measures
¢ also oncerning the legislative badis the future

e Scenarios Nyirseg:

m lointly tfor our common future pageizoras
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- Quialitative assumptiong further descriptive details in having impact on future water
demand plus assumptions for measures too

Vv Household

\% Industry and services
\% Agriculture

\% Ecological water deamd
Vv Losses

- QualitativeAssumptions: these factors will be used for trends assumptions
(calculations)

Hygiene, health

Life style, attitude to water
Subsidizing system, pricing policy
Technologies water efficiency
Service providersg size, management
Recastruction of pipelines

Further assumptions on relevant economic sectors

¢ Quantitative assessments
Trendsc future household water demand
- Demography
A Urban (Min, Max, Plausible)
A Rural (Min, Max, Plausible)

Baseline 2010:Total Nyirség test are@396 859 persons
Towns (18): 24627, Villages (87): 1582 persons.

Trends in last decadelTowns: - 1.8%; Villages:1.4%; Total: 1.7%. Annual average
decrease: Towns:0.18%:; Villages0.14%.

Forecast 202-P050:
Plausible: The trend of baseline ddeacontinues until 2030
Towns: {3.54%) 8 518 persons, i.e. 23209 persons.
Villages: {2.76%) 4 312 persons, i.e. 15920 persons.
Minimum: declining up 2020, Maximum: declining up 2040
Forecast 207-2100:
All ¢ stagnating at 2050 level

page 130f 48
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- Specific water consumptiort, per capita
A Urban (Min, Max, Plausible)
A Rural (Min, Max, Plausible)

Socieeconomic factors influencing HH water consumptions (from storyline): economic development,
decreasing unemployment, increasing income, sustainability ainguprinciple and equitfequal

access to waterpwards underprivileged

Both types of settlements (urban and rurdiettarget hygienicdemand will be90 |/capita/day.
Growingstandard of living and the lifestyle will lead to similar water consumptioafern.

Reasons for alternating the minimum demand indicated above:

Underprivileged 10 % of reduction is assumed in villages.

Watering of gardens in urban area needs +10 l/capita/day in average.

Climate changavill increase watering demand by&3l/capta/day

Climate changavill increase the hygienic minimum byl@ I/capita/day in the first period, and
15-30 l/capita/day in the secon(®™ period will be dryer and warmer according to Hu

calculations)
Attitude to water - water saving an@gnvironmentd consciousness

Water pricesprevent overconsumption

o Water consumption for Nyirseg test ared¢apita/day)

Towns Villages

Baseline 78 68
2021-2050

Plausible 114 92
Minimum 109 89
Maximum 120 95
2071-2100

Plausible 130 118
Minimum 121 110
Maximum 143 125

e Future household water demand (million m3)
Baseline 2010: 10.7

Minimum Maximum Plausible
2021-2050: 14. 4 15.2 14.8
2071-2100: 16.6 18.7 17.6

Remarks:

KuschnigWhatis hygienic water demand?

EUROPEAN UNION
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Toth: tis for households (showering, bathing, dishwashing, cooking, flushing toilet).
KuschnigHow do you get data on thefecast fordemographyc population until 21007

Toth: There isalso no idea in Hungarypranswer from the demogrags up to now

3.4 Socieeconomicassessment, supply vs. demand RO
Presentation is given by Bianca Mitric®P08.

3.4.1 Water supply
e Database

- The drinking water supplied to consumers through distribution networks or directly through
feed pipes from groundwater resourcepublic water supply

Tmd tfFAY Th mngE: 2F K2dzZaSK2f RSNE Ay dzNBlFy | NB
M mM&o of householders in rural area
LeuRotunda Plain  Th H n @b kgaseholders in rural area

- Self drinking water supply (own wellsho available data

¢ Drinking waterand sewerageatructure
LeuRotunda Pain: Timis Plain:

- inthe last years of the current decade, the - a relative goodtoverage with water services
settlements network connected to drinking

water supply has expanded in the rural ar - the significat discrepancy between

CAYAO2F NI adzyA OA LI f
29villages2 Yyt & Ay wmMm @At localities
supply network

- OSNNRARG2NRLF £ RA&LI NX
- therecentresearcF A St R 6Hnam. Ay GKS ySAIKO2dzNK2?2
aspect, which is umillingly hidden by the grAttlF3aSa G GKS LISN

official statistics: onl0.8% (average by
village) from total number of houselis
have water supply

Hp DATEFASAT b CAYA
vilagessh 6+ G SNJ adzLJLJX & A

the total length of drinking water network is

- No sewerage network in Lérotunda Plain yocdc 1Y OHAMANOZ To

(only 1 commune)

- The human settlements network connected
to drinking water supply continuous
SEGSyaArzy bBhrutakcghymdr@s
(19902010)

- dynamic of the length of sewerage network
M A0Sy RIYy(G 6npdm:0
motivated by the positive evolution specific
for¢ A Y A &%, IGiatand Ghiroda
communes
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3.4.2 Scenarios of water uptake for different water consumers

Approach
A. Historical water onsumption was split in four parts:
I. Population consumption (public supply)
l.a. Urban population water consumption (UPWC)
I.b. Rural population consumption (RPWC)
II. Industrial water consumption (IWC) (public supply)
[ll. Services water consumptiofSWC) (public supply)
IV. Agriculture water consumption
IV.a.Crop water demandin progress.
IV.b. Livestock water consumption

B. The models derivedllowed us to project the demand over the future, considering the
drivers, selected and validated byet history, follow the historical trend:

Driver = C(1)+C(2)*t (depending on the reasonability in some cases we assumed C(1)

= 0, that means the model is without intercept).

C. To project the maximum and minimum levelge used the models derived firstlyubthe
drivers (independent variables in the models) were modeled by functions resulted from
trend regressions run only over 2 minimum poigt®r the minimum scenario or only over 2
maximum poits ¢ for the maximum scenario.

Statistic indicators used f&scenarios:

DEMOGRAPHY WATER SUPPLY

- number of inhabitants and population - the length and dynamics of drinking water
connected to the drinking water supply networl network;

- population density - the quantity and dynamics of drinking water

- urban/rural population distributed to consumers by types of consume
- rate of natality, rate of mortality, natural (householders, industry, servicegjraeculture,
oFftlyOoS &:0 ecosystems);

- rate of emigration, rate of immigrain, - the length and dynamics of sewerage networ

migration balance
- annual rate of demographic evolution

ECONOMY CLIMATE

- number and structure of employees - annual mean temperature

- employees dynamics - annual mean precipitation

- number and structure of economic firms - maximum temperatures during the growing
- land use season

- cultivated area (structure and dynamics) - precipitation during the growing season

- agricultural farms - relative humidity

- livestock(no., structure, dynamics) - climate scenarios

- irrigations - Available water resources

- turnover - Areaunder nature conservation

Population/households:
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LeuRotunda Plain Timis Plain
- 47,174 inh.13communes, 29villagdyh H - oncXymy AYK®PT wmH O?2
counties county
- 100% rural population; - 89.8% urban pop., 10.2% rural pop.
- 1,490inh. iNnAMNNNOG G A A 6BRIinf - MnHdp AYK®P T . dOFBRI]
in Dandi CAYAO 2 NI
- 59.1inh./sgkm - 341.7 inh./sgkm
- 1990-2009 ¢ decreaseof population(- - 19902000, negative trend in urban and
21.0%)b yIF GdzNI £ | yR YA positive trend in rural
- agriculturefunction (farmingand animal - 20002009 opposite dynamics
breeding

-5.7% (urb.), +9.0% (rur.)

e Population and water consumptiq2000-2009 baseling

LeuRotunda Plain Timis Plain

- The quantity of drinkingvater distributed The quantity of drinking water distributed

increased 16 times (20€8009) decreased with 19.8% (20801 n b0 I

- Increase of the length of water supply (22.5 - population decrease

times) - setup of water use measurement
system

- increase of drinking water prices

e Population and water demanscenarios
Timis Plain
Urban area
- the number of urban inhabitants (NUI) directly influences the consumption

- OLS regression and we found coefficients (C(1); C(2)) that model the urbantiprpwiater
consumption (UPWCWHPWC = C(1)+C(2)*NUlI

- The quantity of urban drinking water distributed will increase due to papla2z y Ay ONB I a S
15% (2050); 20% (2100)

Rural area
- is directly influenced by the number of consumers

- rural population number multiplied by the water supply access coeffigehis coefficient
is determined by the ratio between the current and potenteidth of the water network

- The quantity of rural drinking water distributed will increase due to positive dynaohics
drinking water supply networkl.0% (2050); 1.6% (2100)

Leu Rotunda Plain;
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- the total water consumptionvas linkedon the number of cosumers (rural population
number multiplied by the water supply access coefficietttis coefficient is determined by
the ratio between the current and potential length of the water netwprk

- any viable correlation between real turnover of industrial and/g®s companies or
between their employees nuber and their water consumption

- ¢KS RSYFYR 2F RNRAY1AYy3 61 G§SN gAff

AYONBI asy

increase of water supply network, over 202000

- The water demand from public supply: 4ifes (in 2050); 5.2 times (in 2100)

e Economy
LeuRotunda Plain
- declining economicegior
- massive personnekductions in all
settlements(75%, 19942009)

- 19911997, the number of employees
dropped sharply (by nearly 50%)

- thepostmdppT
macro-economic stability

e Industry:
LeuRotunda Plain

- exogenous development based on a
hypertrophic industry

- small enterprises processing industry

- trend without big range over 2062009

LIS NA ZdRstary |

Timis Plain

- ¢AYAAQ t
w2Yl YAL
place)

- ¢CAYAO Dthahighlest £30O60
euro/inh.

R NJ ¢

| M F
2y2Ye -third |

o<,

trA
y S

- the Timisoara city supplying 96% of the all
workforce

- Negative trencover1991-2001 due to
industrial decline

- Positive trend, oveR00IH nny Tb
development of a viable entrepreneurial
sectors

Timis Plain

- ¢ A Y A ddtdatidlariser for the industry
and services sectors

- CAYAO2 NI-®& 2F RazA ¥ NJ
industrial production

- b G NI¥ RA brarkhes (the lighdzo
industry, textiles and footwear),

- h Y Sestadished ones (software,

telecommunication equipments, car parts,
etc.)

- ¢ A Y A 6domllplace terms of foreign
investments

e Industry water cosumption (only for Timis Plain)

AN B Talaallla
4 " \ ¥ | | ) | | y ‘
- - ¥y - W L4

/
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5SONBI&asS 2F GKS AYRAdZAGOGNRALFE &1 (3ieed O2y adzyLIWiAzy
- 19902000, - 36816 industrial employed89.2%)
- 20002009, 8164 industrial employeed 4.3%)

- correlation between industry water consumption and industry employees (NE)

- no correlations between industry water consumption and water price

¢ Industry water demand scenarios (only for Timis Plain)
- prospective estimation of the industrial production volume
- extrapolation of the trends of the specific industrial water needs

- studyofthelongi SNY SO2y2YAO &adN)IGS3IASA M SadAYlFldAazy
indicators which influence the water demand

- OLS regression and we found coefficients (C(1); C(2)) that model the industrial water
consumption (IWCIWC = C(1)+C(2)*NE

- postive dynamics of industrial employees: 13.4% (2050); 16.2% (2100)
- positive dynamics of industrial wate31.0% (2050); 32.5% (2100)

e Services- Timis Fain:

- small and middlesized enterprisest Y A YL NI Fyid O2y iNAodzi2NJ G2 (K
n /£’ conffpercial and imporexport activities

- services sector44% of the workforce

- large commercial centres

- financiatbanking network

- education (largest academic centre in Banat)

- health-care

e Services water demand scenarios
- no correlation with a driver.

- we modeled the SWC as a tref®lVC = C(1)+C(2depending on the reasonability in some
cases we assumed C(1) = 0, that means the model is without int¢rcept

- positive dynamics of water demand in servicg$:.0% (2050); 37.3% (2100)

e Agriculture (LetRdunda Plain):

- Ay GKS hftaSyAl tf I Ayiriggtioh fadliEes (491 hdutha) = Blj dzA LILISR ¢
irrigation systems

- most of them being destroyed after 1990,
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- orleft in an advanced state of degradation

- intheLeuRotundaPlaifh G ¢2 f I NBA $ a i Mk Ro&l@l§ 00 ha and
Caracal Plaig 75.700 ha).

- 20062009, only a small part of these areas was managed for irriggtitthha in 2009 from
5 N o6 dzPofeli Aystem, and 1775 ha in 2007 from Caracal Plain system)

e Crops water demanecenarios (in pogress)

- Variables structure of agriculture land

dynamics of cultivated areas

crops structure (ha)

annual mean temperature and precipitation

mean maximum temperatures during the growing season

precipitation during the growing season

relative humidity

- Qops water demands are biggerinket2 G dzy Rl t f I Ay I Of AYI{iS O2yR.
deficit and higher maximum temperatures during the growing season, aridity)

T v v T T

¢ Animal breeding water demand

- changes in the type of propertyexpansion of the private propsr of agriculture and forest
lands; excessive fragmentation of the agricultural terrain; the emergence of a huge nur
of individual- subsistence farms; inadequate agricultural practices, etc.)

LeuRotunda Timis

- only one animal breeding farm - FYAYFET ONBSRAYy3I A
foreign investors (Italian, Spanish,

- over 99%of total number of animals are
German, etc.)

scattered in the individual households
- these farms focus over 58.9% of
livestock

e Livestock water demand scenarios

- estimation of the livestock number and structure
- and the specific needs for each animal

- Evdution of the number of the animals (Ni) was modeled as a trend:
Ni = C(1)+C(2)*fdepending on the reasonability in some cases we assumed C(1) = 0, tl
means the model is without intercept)

LeuRotunda Plain Timis Plain

- stagnant dynamics of livestock water  positive dynamics of livestock water demand:
demand 26% (2050); 39% (2100)

e Ecosystems (Timis Plain
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- Total surface = 14,477.2 ha (19&the Tmd t £ I Ay & dzNF I OS

- [ FNBS ydzYoSNJ 2F KI oA Gl Gracliniaidifeyvehcésto@ween®Bih y A O A
and mountaintchemical composition of theubstrate rocks (soil, subsoil)

- 0KS FT2NBad NBaSNWBSa I RAaSHaSa osiyagRof waStésfi a = dzy :

- LISR2f 2310k

P

f NBaSNwWSa M SEOS&aaAgdS IANIT Ay3aA:

¢ Water demand from public water supply scenarios

LeuRotunda Timis
- The quantity of total water demand - The quantity of total water demand will
from public supply will increase due to increase due to: population incregse
increase of navork water supply, industry and services positive trend
SaLISOALtE& M odmxE: network water supply growtliy H m ®

(2050); 27.0% (2100)

3.5 Water Supply of essaloniki area; socio economic evaluation

Presentation is given by Maridé&feiadis

e Test area is Aravissos: 40% of drinking water supply is from there; other from Aliaketon
(water treatment), and other smaller wells.

- Costs only arise from pumpimgAravissos
- Total water production 20087.093.204 m3

e Water availabilita main water supply component)

Resourcesnatural resources (sources, riversdminnatural resourceéwells, diversions);réficial
resourceqrecycling, desalination)

Factor Present Future
1 Natural resources | Available Cllmate dependent, Land use dependent,
politically dependent
Seminatural . Climate dependent, Land use dependent,
2 Available .
resources politically dependent
3 Artificial resources | Available Water Sarcity and cost dependent

o Water consumptior(needs)(a main water supply component)

Lower limit, population growth (important immigratiorgpatial expansionof the networks life level
driven needs, lossgmaybe no investments will be done in the fre®)
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Factor Present Future
1 Lower limit ~3n7/(person.month) decrease
2 Population growth No qaturgl growth increase
Immigration
3 Spatial expansion Increasing increase
4 Life level driven needs Increasing increase
5 Losses Stable ?

e Population estimates for Thessalornl®@50¢ 2015 Increasing

e Watersupply per year for Aravissos (2010 is exceptional year)

Supply per year

60,000,000.00 -

50,000,000.00 /f\\/\

40,000,000.00 f‘J\\
30,000,000.00 —

20,000,000.00

10,000,000.00
0.00 T T T T 1

1990 1995 2000 2005 2010 2015

e Water demand

Year 2006 2007 2008 2009
Water
Production (in 90.0 88.9 89.6 90.2
millions m3)
Billed
Quantities (in 65.4 65.6 66.3 66.2
millions m3)
Losses % 27.3 26.2 26.0 26.7

* Daily demand approx.: 250.000 m?3
* Serviced population approx.: 1.100.000 inh.
* Bills (every 4 months) approx.: 5$10.000
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e \Water use

CLIENT QUANTITIES IN 2009, % OF TOTAL BILLED
Households 70.7

State authorities 3.5

Local authorities 9.5

Industries 6.8

Qil refinery 4.3

Professionals 51

Water distribution (Infrastructure/Management)
- Technical infrastructure

- Administrative/corporate infrastructure

- Pricing policy
- Privatization(if waterworks are private, thn future scenario will be profitelated)
Factor Present Future

1 | Technical Working, but old Renovation

2 | Administrative /corporate Working Reorganization

3 | Pricing policy Politically dependent Profit-related

4 | Privatization Not yet ?

e Water Supply today (EYATh company)

Water supply Sewerage:

270.000 m3average water consumption 170.000 mdaily average sewerage treatment
510.000customersconsumers 1.600 klmtotal network length

2.000 klmpipe network length 510.000customers

80 sq kimservice area
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e Focus of EYATbday

- Maintenance

- Service,

- Renovation,

- Decreasing the leaks

- Improving the existing networks

-/ 2YLI ye KAO HRRMNEGOK Gyi2NG RSNER aNRPYRK adNI G§S3e¢é

o Water prices; households

HOUSEHOLDS
SCAING OF MONTH WATER | PRICES m”

CONSUMPTION,'m 2007 | 2008 | 2009 | 2010 | 2011
0-10 039 |041 |043 |045 |047
11-30 053 |056 |059 |062 |065
31-60 062 |065 |068 |071 |074
61-120 1,06 |109 |112 |115 |118
121-180 230 |233 |236 |239 |242
>18) 4,03 | 403 |403 |403 |403
MEAN PRICEAID 0,5680 | 0,5966 | 0,6040 | - -
IRORSWCESSTE o, o0 |m |7 |0

e Pricing model
P = (6+GcQ) + (Tax)
Where:
P : Total amount of economic cost,
C : Constant cost,
G Variablecost,
G : Investment cost
No charge for natural resources costs
No environmental tax
No full compliance with EC 2000/60

Remarks:
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KuschnigWhy there aredifference between consumption and sewerage (270.00Q¥8.000)?
Vafeiadis A big amount goes trigation.
Tahys: Theprice for sewerage seems il low, is it calculated acootcasts or is it political decision?

Vafeiadis: t isa political decision, and it is the price of wateansferred to sewerage pric&ery
apartment every officehas itsown water neters.

Bogardi:ln WP4 which area you considered for the hydrologic m@del
Vafeiadis: @ly Aravissos areavas considered

Bogardi: lew can be differebetween the usage between those soas- how cana shortage in the
source of Aravissos ledicted.

Vafeiadis There was aeducton of production in this area.
Zabetoglulf amaximum usés reached and ravissos stopghere isa problem
Tahy How many users are in which levels™?

Zabetoglu: Mstarein 2" and3™ level The scaling isiherin suburbs, due to gardens etc.

3.6 Socieeconomic aspects, water supplgnd water demand in test
areas in Serbia
Presentation is given by Dusan Djuric.

e Test areas: &grade GW source, Pek river catchment, Nisava catchment Mediana test
site

¢ Introduction to socio economic issues:
- All 3 studied areas recorded economic growth across all setttiagh the year 1989.

- Shortly thereafter, a period of political and economic instability ensued, resulting in the
devastation of economic potentiata period of etremely high inflation, causing a series of
devaluations and relenominations.

- This makes assessments of ma@ond micreeconomic developments complicated. In order
to realistically represent these, financial indicators have been converted to US Dollars

- Demographic indicators reflect migration and internal displacement issues, which resulted
from political turmoil, wars in the former Yugoslavia, and associated social and economic
measures.

- Prices charged by Serbian utilities, including water supplywsastiewater disposal operators,
are far below economic levels.

- These prices do not ensure cost recovery for utilities and, in particular, do not cover
depreciation. As a result, utilities typically report losses and users, both individuals and
businesses,p&@ @OSNE 263 aoStFINBE LINAROSa FT2N GKS

- Raising water prices to economic levels in the coming years will be a significant component of
overall water demand planning.

- Pricesare far below economic levels and dot cover costs or depreciation
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Population, economic growth Nis city

¢KS SYGANB YSUNBLREAGEY | NBIF 2F phcdtm | YH K3
and villages.

LY Moy dpZ bAO KIR | LRLWAFGA2Y 2F HnyZInycT dy:
in industry. In 2009. @y 30% were employed, mostly out of industry.
l'a | NBadzZ G 2F YI22NI LREfAGAOIE S a20Alf FyR S¢

recorded a steady decline of GDP until 2001, followed by a period of slow growth. As a result
of utter economicRS @I a4 GA2y > FaaSaavySyida adzaasad GKIG
until the year 2030.

Population, economic growthVeliko Gradiste municipality
Differentsituation, scarcely populated, mainly agricultural area

¢ KS +Sf A1 2 DNJIsRokaied i noshimsterd Setidia, twithin &he Banube River
Basin.

Its surface area is 344 Knmost of which is occupied by vegetable gardens, farmland and
vineyards.

The population of this municipality is about 20,600. Some 5000 inhabitants temporarkty wo
abroad (mainly in West European countries).

Economic growth in the area is driven by agriculture, tourism, and industrial capacities for
oilseed processing. Agriculture is gminent, with maize, wheat, industrial crops, and fruit
and vegetables beingultivated on some 22,000 hectares of farmland.

58PSt 2LIVSyid LIXIlya F2NJI GKS St A12 DNIRAOGS adz
focusing on the Beli Bagrem (White Acacia) complex, which will secure new jobs for residents
of the town area of Velikel&l RA Ol S @

Planned growth is expected to increase water demand (particularly after the year 2010),

exceed aviable capacity of the "Jelgsmonice" water source, and necessitate new water
d2dzNOS& OLINAYIFNREE gAGKAY GKS FFNBI 200dzA SR ¢
their vicinity).

Population, economigrowth ¢ Belgrade

Based on the 2002 census, 165124 permanent residents live in the metropolitan area
(1,273,651 within the city core).

Being the capital city, Belgrade is prone to frequent migrations from other parts of Serbia. It
is assumed that there are a significant number of internally digplgersons also residing in
the city.

Due to its geographic location and its status as the capital city, Belgrade reports the highest
investments. As such, it is expected to be the first to reackLP89 development levels.
Interestingly, services, inaling tourism, record the highest growth rates.

Resume socioeconomic factors:

Industry growth, population growth, employment rate growth till 1989;
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- Significandecrease of all economic indicators in the period
- 19901996;
- Economic stagnation between @8-2001;

- Since 2001, slow economic growth, population decrease followed by unemployment rate
increase (except Belgrade). Largest unemployment rate in the City of Nis
(electronic&machinery industry), down 25%.

- Agriculture and services record higher GDFPease compared to industry

e Scenarios for future water supplyassumptions

- In order to make future water supply scenarios in Serbia comparable with other countries
scenarios, initial assumption is made that the economic pricing of water services ia Serbi
will be established by year 2015 (2020). Based on the experiences from other transition
countries, an increase in water prices (and technical water supplying system development) in
the first period will result in certain decrease in water demand ofdiesumers ¢stimated
10-20%), compared to present water demand.

- Concerning water demands in agriculture, it is assumed that there will be a constant increase
of irrigated areas and extreme (high or low) water requirements will be determined by
extreme cimate conditions. Irrigation development was rather slow and changeable in past
decades, as development of other branches in Serbia. However, a constant increase of
irrigated areas is noted recently. Since there is no steady agricultural production without
irrigation, it is assumed that it will not decline in the future.

e Development scenarios:

Pessimistic scenario (from the point of consumption):
Increase of population (population growth+ migration to urban centers)

Increase of water demand for drinkincgater, agriculture and other (due to CC, not intensively
dzaAy3a g GSNJ &l @Ay3d (SOKy2ft23AS4xY dzaiAy3ad KAIK gl

Moderate reduction of water losses in networks {5% until 2100)
- Moderate scenario:
Stagnation of population growth

Moderate increase iosmaller decrease of water demand for drinking water, agriculture and
20KSNJ 0RdzS G2 / /3 LINIAFE dzaS 2F ¢l GSNJ al gay3

Reduction of water losses in networks {886 until 2100)

- Optimistic scenario

Stagnation of ppulation growth

Decrease or smaller increase of water demand for drinking water, agriculture and other

Reduction of water losses in networks (~10 % until 2100)
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e Belgrade Waterworks

Year 2005 2006 2007
Total production 226.856.348 | 223.148.194 | 220.762.893
m3/yr Groundwater 138.840.522 | 131.695.575| 127.348.451
Surface water 88.015.826 91.452.619 93.414.442
2005 2006 2007
Total production (m3) 226.856.348 223.148.194 220.762.893
Internal losses (m3) 9.532.310 9.230.914 9.826.869
Internal losses (%) 4,20% 4,14% 4,45%
Total delivered (m3) 217.324.038 213.917.280 210.936.024
Billed consumption (m3) 158.283.095 151.896.227 150.166.537
Households (population) (m3) 118.656.861 116.067.411 113.913.716
Industry (m3) 39.616.234 36.513.013 36.252.821
Ratio industry: population 33,39% 31,46% 31,82%
Losses 19,30% 15,90% 19,10%
Not billed consumption 30,23% 31,93% 31,98%
2005 2006 2007
Consumers 1.432.922 1.458.716 1.482.740
Connections 129.903 134.366 141.195
Industry 23.386 24,198 25.681
2005 2006 2007
Consumers 1.432.922 1.458.716 1.482.740
Connections 129.903 134.366 141.195
Industry 23.386 24.198 25.681
Specific consumption
(I/cap/day) 2005 2006 2007
Specific consumption
(I/cap/day) 434 419 408
Specific consumption
(delivered) (I/cap/day) 416 402 390
Specific consumption
(population) (I/cap/day) 251 232 215

- Due to the low prices in Belgrade and surrounding,dhiy consumption igl08l/capita/day,
used for irrigations.

e Population growth; scenarios

- Increasing in all three scenarios (optimistic, moderate, pessimistic)
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e Number of consumers

- Increasing in all three scenarios (optimistic, moderate, pessimistic)

e Specificonsumptionrhouseholds (population) (I/cap/day)

- Decreasing in the first stage, then increasing in all three scenarios

e Leakages

- Decreasing in the first stage, then increasing in all three scenarios

e Industry
- Increasing in all three scenarios (optimistimderate, pessimistic)

e Specific consumption (I/cap/day)
- Decreasing in the first stage, then increasing in all three scenarios

e Demand (m3)

- Decreasing in the first stage, then increasing in all three scenarios

Remarks:
Tahy: Concerningdustrial growth how is theeffectiveness busage estimated.

Djuric: Industry also includes the serei (water saving technologies)ost industriesare not
connectedandhave own wellsThe €rvice sector is moramportant than industry sector.

Kuschnig: Specific camsersg how is thisdivided?

Djuric: k is all water produced (included industry and households), figures are from Belgrade
waterworks are and I&of estimations anyway.

LUNCH BREAK

4 WP 6 Methodologyproposak & outputs

4.1 Romanian proposal
Presentation igiven by Ines Grigorescu.

4.1.1 Act.6.2. Estimation of economic consequences of future water availability and
water safety for public water supply
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A Assessing vulnerability to climate variability and climate cha@eAVIER METODOLOGY

Socioeconomic vulneralhilito climate change, with an emphasis on the topic concerning the
economic activities dependent on climate sensitive resources such as agriculture, and thus water
resources

A Methodological aspects for assessing the socioeconwemiiterability of the studyegion to
climate chang

1. Consideration will be given to the effects of climate change on water resources, and
i adzoaSldzsSyidtez 2y (GKS LR {SyiA lefonodirsyaieS|j dzSy O
closely linked with climatesensitivity resourcegin our cag, water resources, water
demands respectively)

2. Consideration will be given tessdeveloped communitiesas they can be especially
vulnerable, in particular those concentrated in relatively higlk areas

Indicators:

T Sectoral concentration shares ahployment; value added, productivity but also
measures for social/welbeing conditions, such as physical infrastructure, poverty,
education, ageing etc. alloafirst estimation of exposuren a general level in the
study area

*method: hierarchical clusténg with clusters exemplifying the potential
socioeconomic exposure (sectoral) of the localities; based on the data
availability, the datasets will include: employment, value added, productivity, or
proxy indicators, such as population occupied by nati@anomy branches,
unemployment, etc.

T Sensitivity. the extent to which the economy depends on a certain climate change
exposed sector

* very low, low, average, presumably high, high qualifications for the identified
clustered.

A Assessing individual andlective vulnerabilityto water quality and supply DRASTIC INDEX
+ RISK POLLUTION INDEX

- GIS basedDRASTIC modeked to evaluate the inner vulnerability to pollution of the
LeuRotunda phreatic aquifer and to produce a map delineating the most vudreera
areas based on the possible pollution sources (Aller et al., 1987).

- Each DRASTIC parameter is assigmateqd1¢10) representing the relative potential to
contamination of the phreatic aquifer andveeigh (1¢5) according to their relative
importance h contributing to the contamination potential.
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The DRASTIC Index is calculated applying a linear combination of all the
factors according to the following equation:
DDw+ RRw+ ArAw + SrSw + TrTw + Ilw + CrCw
DRASTIC parameters and relative weight
Factor Description Relative
weight
Depth to water (m) - the depth from the ground surface to the water 5
table
net Recharge (mm/year) - the amount of water which penetrates the ground 4
surface and reaches the water table
Aquifer lithology - refers to the saturates zone material properties
Soil media - the upp st thered portion of the
unsaturated zone
Topography (slope in %) - refers to the slope of the land surface 1
Impact of vadose zone - is defined as the d zone ial 5
Hydraulic - indicates the ability of the aguifer to transmit
Conductivity {m/day) water

A GIS processin also land uses are categodzand linked to a drastic index figure.Risk
pollution index.

A Started with drastic model, added land use, added settlements connected/muiected to
water sipply network

A Nowoutput data is added from WP 3 climatic scenarios, from4ktydro geological
scenarios. For land uselue modelfor settlements demographic scenarios and clue.

Also GEPIC model is used, the model is explained.
A Model used; GEPIC modehimsusing thismodel)
Research focus
I assess crop yields in Oltenia Plain under current and future climatic conditions
Motivation:
i Oltenia Plain is a drougipirone region;

i water availability for irrigation is a prerequisite for agricultural produgfiuit the
region

Objectives
I Simulating wheat and corn yields in the study area, and

T subsequently analyzing the impacts of water irrigation on wheat and corn production
(mainly referring to crop water productivity: CWP=Yield/ET).

Expected results

T Insightson the role of efficient irrigation management on crop yields and crop water
productivity

Observations

T Currently we are working on transforming the collected data to the needed format in
order to feed the model

T In the future, we intend to extend the motlen a national level

e WATER AVAILABILITY AND SAFETY INDICATORS (OECD)

”

- Jointly for our common future pagesiotss

Prograrmens oo-lunded by the
EUROPEAN UNION



€. P SOUTHEAST
L‘ EUROPE THEMATIC WORKSHOP TW62

Transnational Cooperation Programme28.02-01.03.2011 IN TINBOARA | MINUTES CC-WaterS

- Safe water index the percentage of the population with has reasonable access to adequate
amounts of safe water (treated surface water and untreated, but uncontaminated water,
such adrom springs, sanitary wells, and protected boreholes).

- Sanitation indexg the percentage of the population with access to least adequate excreta
disposal facilities that can effectively prevent human, animal, and insect contact with
excreta.

- Health care ndex- the proportion of the population that can expect treatment for common
diseases and injuries, including essential drugs on the national list, within one hour's walk.

4.1.2 Act. 6.3Estimation of emerging imbalances between different water demands
(together with WP7)

e Relevant indicators to be found:
- water inflow dynamics rainfall, aquifer recharge etc.

- water outflow dynamics natural processes and different water consumers

4.1.3 Act. 6.4 |Bvironmental aspects of water prices
e proposed indicators:

- Indicatorsfor the perception and measurement of affordability of water services (OECD):

measuringvater charges burdens across income groyps of gross household
income). It covers piped water supply and/or wastewater charges by framing them
into percentiles of inome distribution- income classes

mean water bill/mean available incoméNUTS 5 level)

4.1.4 Economic comparison of ecosystem service versus water treatment
¢ General approach

- 1. ACost,of vxiater,treatment techrlicgl vdetaiIsAand asvsoAciatgd fovrecasted cost of th,e A o
trSFEFOYSYyuQa LINPOSRAZNBEXI RSLISYRAY3 2y UKS LINROSR
- 2.Benefits identification:
Health effects:
Reduction in diarrheal diseases incidence rates (cases reduced per year).
Reduction in the number of deaths (deaths averted parye

(The direct economic benefits of health interventions consist partly of costs averted due to
the prevention or early treatment of disease, and thus lower rates of morbidity and
mortality.)

Non health effects:

Environment benefitg time saved for thenatural purification processes/ saving on natural
resources (ground water alternatively used);
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Property value increases.

3. Monetization of benefits

Monetary savings generated by reduction in diarrheal diseases incidence;redss of
medical treatmens.

Value of a statistical life

I. Revealed preferences methodstarting point: differential between wages for two

identical jobs, except from point of view of the death risk (one has a larger associated death
riskq expressed in percents). The valueaddtatistical life is derived as the proportional
additional wage (the premium) for 100% death risk.

*Critics: the assumption of proportionality between death risk and death risk
premium is uncertain (nonlinearity).

Il. Contingent valuation method, based on surveys
*Critics: subjective answers; perception difficulties of risk percents.

Ill. Consumer market behavior methoqthe value of a statistical life (VSL) is derived from
the price of a good (e.g. option of a car) that reduces with a certairepetbe death
probability. VSL = (good price / reduction in death probability) x 100

* Critics: impossibility to distinguish between the price of the feature that minimize
the death risk and the price of other features (for example the safer good calsbenare
comfortable).

IV. Meta-analysis method; combines the results of different studies. This approach is very
difficult and often even impossible.

V. Forensic Economic Method VLS is assumed to be the loss of future income to a
household, resulted bthe death of a family member.

* Critics: assumptions made are contestable (lifetime income growth, retirement age)

VI.QALY and VSIcthese approaches make a distinction between lives of young and senior
citizens.

QALY quality-adjusted lifeyear

VSLY¥ value of a statistical lifgear

Remarks:

CencutCurk Drastic methodologythe highest gradevas given for urban areas, butgerience is
that it is very good.

GrigorescuThis is particular for each region, everyone has to choose their own iodécat

Bogardi:At this time the drastic model seems to be adequate, also Gepic model. But what about the
management actions to beroposedto waterworks in the future (e.g. in 1 year)?

GrigorescuThis is proposed modeit, is neededo apply to the speciéi needs of our region, it does
not mean that everyone should apply the same methodology.

Bogardi:How will it be able to estimate economic consequerites
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GrigorescuExternal expegwill do this relation between approach and economdmsequences

Enciu:Some additional information: scenarios from WP 3 should be included to WP 6 (e.g. people will
be pumping more in the futures.g.in Oltenia plain againghe Timis plain).

Kuschnig: fie problem is for that approach you have to have the data, for AT iitfisult to provide;
here adescriptive way is more adequate.

Tahy The DRASTH@odd is closer to WP 5 than WP 6. For Nyirseg,drastic modeis used for
Karst it is not suitableTheDPSIR modshould be keptbecause the time is lacking.

Toth: It has to be seewn the level of water service providers, how much is thendge caused by
water shortage and then let’s think about how to avoid is. This seems to be more suitable for HU.

KuschnigMay be not all water suppliers aable to collect all the ate needed fothis model. We
should present different approaches for different needs, mas@tcome for the WP 6 model. It
should be a scientific model but with practical use.

Tahy ForRO needs, it seems suitable, because sewerage problem is biggesrprtbiainclimate
change in this area.

Zabetoglu For the waterworksit is necessarjo know the exact next steps, also what déaneeded
in order to proceeddue to lack opersonnel etc in GR.

GiligorescuDrastic model already appligd Oltenia Plainwe are also dependent on WP 3 outputs.
Also for the GEPIC model, it is intendeapply it to OlteniaPlaintoo.

4.2 SocieEconomic Evaluation - Supply versus Demand -
Description of the Risk Assessment MethodolodyU
Presentation is given by Istvan Bogardi

4.2.1 Tasks of WP 6
6.1 Future water availability for public water supply. This includes

A estimation ofwater demandsunder climate change and

A determination ofwater shortagesas the difference between demands and water supply
under climate change (obtainedoim WP4 and WP5),

6.2 Estimation of economic consequences of future water availability and safety for public water
supply. This includes

A estimation of thespecific economic and other consequengasr unit of water shortage
considering both quantitative ahqualitative aspects.

A combination of water shortages and specific consequencesigkassessmenframework.
6.3 Estimation of emerging imbalances between different demands

6.4 Environmental aspects of water prices.

-> Present methodology addresesrisk assessment, that ihe calculation of water shortages
and the combination olshortages and their adverse consequences.
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->Tasks 6.3 and 6.4 are not part of risk assessment. So, they are to be cariiedloge
cooperation with WP7ecaug the results will support ilVP7to select/rank risk
management/mitigation measures for the local waterworks under the pressure of climate change.

Both are related to WP 7.

4.2.2 Assessment of Water Supply Risk under Climate Change

Due to the inherently uncedin climate change estimation (see results of WP3) and future
sociaeconomic conditions all the relevant quantities (water supply, water demand and
consequences of water shortages) are alsgertain.

o Thus, the combination of water shortages and consegesrmust accomplished in a risk
assessment framework.

o Probabilistic risk assessment commonly uses frequency based statistical information. This is
unavailable in our case.

o To this end, a noprobabilistic risk assessment can be used that is relativelylsjmpactical
and applicable with available data/information.

o The risk assessment methodology to calculate water supply risk under climate change,
considers water supply, water demand and consequences of water shortages all imprecisely
estimated.

o To thisend, all the three elements supply, demand and consequences will be represented

by aminimum, a maximum and a plausible value.

o The method is based on simplified fuzzy set mathematics. Thus, supply, demand and
consequences are represented as uncertaizZft) numbers.

4.2.3 Elements of water supply risk analysis
Water Supply Sexpressed as min, plausible and max

To obtain as result of WP4 and WP5

=

2. Water DemandD expressed as min, plausible and max

Water demands will be estimated WP6 using possibthe relevant socieeconomic storylines
and scenarios for the test area (See: WP6 SBcimomic Evaluation, Supply versus Demand:
Methodology,by K.Téth, I.Bogardi and Z.Simonffy, Jan.2011), or regression based forecasting (WP6
SocieEconomic Evaluation Supply versus Demahtéthodology, by B.Dumitrescu, Jan. 2011), or
other scientifically sound methods.

3. Water ShortageD-Scalculated as min, plausible and max
4. Consequences of Shortagiefined with loss functions L

where i represents drinking, industrial, agricultural or ecological consequences. Assuming linear
loss function represented by specific loss (Egro/unit shortage) possibly expressed also as min,
plausible and max:

Specific losses will lesstimated in WP6 using possilthe relevant socieeconomic storylines
and scenarios for the test area (See: WP6 SBcanomic Evaluation, Supply versus Demand:
Methodology,by K.T6th, I.Bogardi and Z.Simonffy, Jan.2011),

m INtly TOr our common TUture pagessof4s

EUROPEAN UNION




“ SOUTH EAST  1pEMmATIC WORKSHOP Twe2

T,ansnmEHBpeoraKEmgmmez8.02.-01.03.2011 IN TIMSOARA | MINUTES CC-WaterS

5. Water Supply Risk= 3) x L{Unit is Euro, habitaloss, etc. depending on the type of
conseguence)

OAF B5X{ X wAairno

4.2.4  Principle of methodology
1. SubtractionDemandminus supply, (z1, Z2)

1

Z(o) = ) ¢ (o)
Smallest Smallest Highest
L) = )¢ S(o)

Highest Highest Smallest

2. Multiplication Water Shortage,A (.) Unit Consequence,B
A () B=[ab, a.b]

5= _/.,L_ ___________________ 7\_\. __________________________ -

' /

/ | AN

Multiplication of two fuzzy numbers

A numerical example is given. Normalize to obtain shortage as a fuzzy number.
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What it if users are expressed in different unitEyloss of habitat, bEUR2 NE X K0 | 2¢ (2 O2Y
these differences? But this refers already to WP 7 management options, for each of them you have
to calculate the risks, and then thiswsP7 further work.

4.25 Conclusions

Assuming that the test area has a single representatid@ipwaterworks that supplies, say, four
main users: drinking, industrial, agricultural and ecological four risk elements will be obtained by the
methodology.

Then, risk elements would be represented by different units:
A Number of people facing supply shtages
A Eurolyear loss due to industrial water shortages
A Amount/year crop yield loss due to agricultural water shortages
A

Habitat loss due to ecological water shortages

C Itis necessary to represent the test area by an overall/integrated water supply risleind
called base risk.

If base risk is unacceptablisk management measures should be formulated (e.g. in 6.3 and 6.4),
andWP7 should provide a risk management framewdikselect the most appropriate measures to
cope with climate change in the test area

The methodology to obtain the overall/integrated base risk and ranking the relevant risk
management measures is under development for use in WP7

That methodology should make possible to consider test areas with more than one waterworks, each
with more than four users.

It is possible that water quality problems triggered by climate change may cause water supply risk.
Present risk assessment methodology is capable of considering the violation of water quality
standards. As a consequence, the risk managetmaethodology should also be able to integrate
and manage water quantity and quality risk.

4.3 Discussion on methodology

e There is a range between the numbgenot 2 plausible figures.

e Specific loss: is per unit shortage (EUR/m3), e.g. for industrial latssisfrom statistical
sources.

e There has a distinction to be made if affection is high or low and then accordingly measures
can be taken. E.g. number of people affected as a value, because if drastic value is high or
low, it is a difference if 10.000 pple or 2 people are affected.

e Seasonal differences: an additional dimension could be added, although not recommended.
There are only 3 parameters: water supply, water demand and the present allocation
scheme.
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e Itis not necessary to have supply #esmand;it does not have mathematical relevance.

e Suggestions for AT (demand decreases, despite increasing population): regnessjugs
attitudes towards water is changing in a positive way, regarding water saving etc.

e Suggestion for R@onsidering the watedemand for the period based on the number of
people. Assumed you have hydro geological model for the area, it can be considered.

e Concerning water demanding fecasting: historical experiencetiat forecasts have been
overestimated by 95%.

5  Discussion oiWP 6 outputs
5.1 Act. 6.1

e Jointly agreed scenarios of water uptake for different water utilizers: change of water
demand: min. max. and plausible, apply fuzzy mathematics on the scenarios for each test
areas, each partner; narrative explanation

- 3 development &narios: change of water demand
- For each case study a similar scenario

- Definition of driving forces: agriculture, industry, tourism, households, environment,
public water supply (script for optimistic, pessimistic, moderate scenarios)

- Demand of differensectors and availability

- ldentification if there is a strong or weak conflict between agriculture and other water
users

- For different time periods (2022050 and 2072100) quantitative

- HU report Supply vs. demand: Appendix 1 Tablelfiaracterizingcerarios and
estimating water demand (p. 16), usage of relevant tables

- 31st March 201%; all partners deliver input (listed on previous slide) for report: send
to biancadumitrescu78@yahoo.com

e Joint report about future water availability for public water sygy
- Conclusions
- Future water allocation among users

- 4 test areas, for each test area scenario from 4.3. and 5.2. (time problem because WP6
depends on unfinished scenarios)

- {OSYFNAR2 F2NJ I ANROdz G§dzNBEZ AYyRdza i NE = X
- Water shortage estimation for different users

- 2050 pages

- After completion of WP4 and WP5

- Friday 17th of June 2011 sendd@ncadumitrescu78@yahoo.com
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52 Act. 6.2

e Joint report about joint strategy for estimation of economic consequences of futurerwat
availability and safety changes

Consequences

- Table filled in by each partner (1st May 204énd to
biancadumitrescu78@yahoo.com)

Type of user Type of methodology

Conceptual Mathematical

Drinking water

Industrial

agricultural

Services

ecological

e Joint report about economic consequences of future water availability and safety for public
water supply

Estimation of the economic consequences (e.g. industrial)

- Estimation of the drinking water consequences (e.g. numb. Of people affected)
- Estimation of agricultural consequences (e.g. crop Yyield reduction)

- Estimation of ecological consequences (e.g. habitat loss)

- Estimation of the service consequences

- Estimation of the water quality consequences (safety consequences)

- Risk Assessment

- Combiration of shortages and consequences (listed above)

- 2050 pages

- End of July 2011 deliver to biancadumitrescu78@yahoo.com

5.3 Act.6.3

e General methodology report about determination of imbalances based on different water
demands

- Allocation Management
- Description of methodology

- how imbalances ( competition for resources) are determined
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Remark:

Which imbalances can occur based on scenarios (output from 6.1. and 6.2;
ecologically, socially, economically) in different demands

20-50 pages

Kuschnig: &geston to conrect this output with the next output

e Joint report about estimation of emerging imbalances between different demands

Connection to previous output
Formulation of possible allocation strategies for water test areas

Semiquantitative estimation on imbalansecharacterised by quantity and quality
requirement for each sector

Development in close cooperation with WP7 experts
31st of August 2011 delivered to biancadumitrescu78@yahoo.com
20-50 pages

54 Act.6.4

e Consolidated ACT6.4 report about relation among gstEsn services, water treatment and

costs

estimation of the value of ecosystem services (e.g. water protection, water retention)
Economic comparison of ecosystem services versus water treatment
WP6.3 end workshop

Exemplary study in the catchment area bétVienna water supply comparing
alternative land uses with ecological services

Comparison of water protection costs versus purification regarding agricultural
activities in Ljubljana field

20-50 pages

Deliver tobiancadumitrescu78@yahoo.coamtil 31st of August 2011

6  Water Supply Management MeasuresMiethodology

Presentation is given by Istvan Bogardi.

o WP6 results in quantifying water supply risk due to climate change.

o The main purpose dVP7is to devéop and apply a practical tool for selecting/ranking risk
reduction measures or management actions for local waterworks/water authorities under
the pressure of climate change.

o Risk management is necessary whenever the water supply risk obtained in WP6 is
inacceptable for the test area considered.
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6.1 Main parts of the methodology

The methodology will be described with the help of a realistic numerical example using the elements
of Fuzzy Decimaker according to the four main parts of the methodology:

1. Formuldion of alternative management actions

2. Definition of the structure of ranking criteria

3. Estimation of ranking criteria values for each management action
4

Ranking of the management actions according to the ranking criteria

6.2 Connection to original WP 7 tasks
7.1 Proposal of strategy change in spatial planning

7.2 Promotion of (new) legislative rules and guidelines
These two tasks correspond to the first main part of the present methodology:
A Formulation of alternative management actions
7.3 Adaptation of vater supply management system
This task involves the remaining three parts of the present methodology:
A Definition of the structure of ranking criteria
A Estimation of ranking criteria values for each management action
A Ranking of the management actionscarding to the ranking criteria
7.4. Feedback cycle

Feedback cycle assumes a hindsight analysis that is the analysis of experience gained after the
adaptation of the management system. As a consequence, this task is difficult to perform within the
time frame of the project.

Remarks:

KuschnigFeedbackecycle was meant as closure of the project, to talk on open/done issues. It is not
so much connected to WP7, but more on the administrative side.

6.3 Formulation of alternative management actions

Main types of management actions can be formulated according to main elements of water supply
risk:

e Water supply management

may includeg among others engineering interventions to enhance water resources, e.g. storage
reservoirs, or to reduce water losses framwaterworks, etc(The example alternative denoted
asd { dzLJLJX & Y [ 2dosiderdBdaaiz\iatellobses.
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e Water demand management

may include engineering interventions, e.g. recycling, ch\gnge of crops or industrial technology, or
economic actionse.g. change of water pricings K S SEI YLX S | f ( Hemwandi A S RSy
t NAOS nisidefsats datter alternativi.

e Shortage consequence management

may include changing to less water sensitive industrial technology, crop production, habitat,
species(The example denotes this alternative@s 2 Y 4 S1j dzSy OS )Y I y I ASYSy (i¢ o

C These three types of management actions should be specified for the test areas
within WP7.1Proposal of strategy change in spatial planning.

¢ Allocation change of avabiée supply among users

may be considered when the waterworks/regional water system has an authority to change

priorities among uers how to satisfy water demandsEkample may include setting higher

priorities to satisfying drinking water demands veragsicultural demands, or higher priorities

to satisfying ecological water demands, or élse.

¢KS SEFYLXS RSy2GS@at HiGAGEA2Y 18Ny HIODE | & «

Cc This type of management actions should be specified for the test areas within
WP7.2:Promotion d (new) legislative rules and guidelines.

¢ Water quality management
may include treatment plants, new agricultural practices, etc.

C This type of management actions should be specified for the test areas WMRE
and WP7.1Proposal of strategy change spatial planning(The illustrative
example does not include this type.

e Combinations of the above

may be a very promising alternative by considering possible simultaneous changes in supply,
demand, consequences and allocatiffhe example denotes thaternative asx { dzLJLJ € X
Demand/ 2y aS1jdpSy 0Sa¢ o

The illustrative example considers ttied I @h&tds ¥he water supply risk obtained in WP6. The base

risk is inacceptable; in this example one type of management actions for each above element (except
water quality) is analyzed.

CdzZl T@ 5SOAYI1SN) dzaSa (G(KS g2NR daOSyl NAR2é F2NJ k£
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6.4 Definition of the structure of the ranking criteria (Fuzzy
Decimaker)

¢ Management actions can be evaluated according to several criteria. Naturally, one
group of criteria considers water supply risk reduction for the various users. In this
example, four users are assumed: drinking, agricultural, industrial and ecological.

e However, often another group of criteria should be also considered: one related to
the realization of the actions. In this example, realization is represented by three
criteria: cost, flexibility and leg time. A management action would incur costs that
may be even prohibitive. Actions may be more or less flexible (here, flexibility
measureghe capability of change or modification). Leg time measures the time
between a decision on and full operation of an action.

e In a given situation the structure of criteria may be quite different from this example
case.
Example:

E|.. @ Walerworks
E= Realization

I] Leg time

- species?
- species]
E—] I] Industrial

.......... Facton?
EI] Agriculral
crop?

6.5 Estimation of rankim criteria values for each management action

e Ranking criteria are characterized by different units.

¢ Units of water supply (quantity) risk may involwermber of unsuppliegheople,
monetary terms, agricultural area or habitat loss as described in WP6 sapgty
risk assessment methodology.

" m
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¢ Units of water contamination risk may involve a fecal indicator, nitrate or heavy
metal concentrations, etc., or may be represented qualitatively on a scale ofBay 1
(1is thebest) from experts opinion.

e Thebasecriteria values for elements of water supply risk should be taken as
uncertainfuzzy numbers from the results of WP6.

e Given the set of management actions the corresponding criteria values for water
supply risk should be calculated according to the WP6 waleply risk assessment
methodology for each management action.

o Criteria values for the other branch of the structure of criterealization can be
either directly estimated (e.g. cost of realization) as fuzzy numbers, or

e Measuredqualitatively on a scalef say 110 (1 is the best) from experts opinion (e.g.
flexibility and leg time).

o If there is no ground of uncertainty for a given criterion in the realization branch a
GONR &L GKFG A& aOSNIIFAYyE @FftdzS Oy o685

6.6 Conclusions Fuzzy Decimaker

e The presentase: there is one waterworks facing unacceptable base water supply risk
that is to be improved managed. Given a number of alternative management
actions the software will rank the alternatives according to the defined structure of
criteria.

e A number of vaterworks is considered inragion, whichcan be represented by the
same structure of indicators. Then, a ranking of these waterworks in terms of base
water supply risk can obtained with the help of the software.

Remarks:

KuschnigRealizatiorcriteria means it says it is already realized (e.g. 1 is already realized, 10 means it
is very hard to realize).

Bogardi: Each action cdre combined with the water supplylt is task of WP7 taskthe partneisto
develop the management actions. Each test area naaselanother structuref indicators

CencurCurk For ranking, you ca n define watsupply 1 and water supply 2?

Bogardi:That ispossible. E.g. if you have veatquality problems you mightave another criteria in
the ranking. Te relative weight has tbe considered in the ranking of criteria. The safte will ask
for a figure and also some weights

Bogardi:Suggestionat the first WP 7 meeting weanpractice with the software

Tahy In HU: problem with risk of &ter contamination and the risk of a gdy shortage of water.
Considering th@umbeis of WP 6 andVP4even, we face problems with peak problems. From the
averagethere is ngoroblem, but just for the peak times.

Bogardilt is also possible to define a criteria the number of days where shexagurs.
Kuschnig: HU should describe and highlight the problems in the progress report.

Kuschnig:There still can raisproblems which are nadiscussedt the moment, like peak demands.
There as to be aystemfound for those problems. You have to foutate actions first, and then see
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it fits. If you have a tool which do@®t bring reasonable solutions or solutions only in 95% of cases,
it will not be used. This methodology can be regarded as best practice example.

7 Administrative issues

Marina Mader gzes an overview on the administrative issues

7.1 Reporting

e ERDF partnerplease fill youpartner reportand send it to your controlleAND to PRISMA &
CONTAXnNtil 15.03.2011

e IPA PP, 10%Pplease fill in the specified form and send it to Marina until 12031

e |IPA partnershould pay especially attention on writing a detailed summary of project
activities as well as outline their role in the project (IPA activity report table).

- ftAyla G2 ff F2N¥ya INB 2y GKS aLJI NIYySN &Ll

7.2 Upcoming neetings

22.-25.03.2011 Future Waters for EU Conference Budapest, HU

11.-15.04.2011 second student training course Thessaloniki, GR
16.-18.05.2011  SC4 /TW44/54 [ PW2 Ljubljana, SL
18.-21.05.2011 5th Croatian Waters Conference Opatija, HR
30.-31.05.2011 TW71 Corcula,HR
27.-28.06.2011 TW63 Wildalpen, AT

7.3 3" studenttraining course
e Will be in the last week of September, application will start in April 2011.

7.4 To Dos
e partner report until 15th of March 2011 tdlarina.Mader@ prismasolution.at

e Send outputs defined during 6.2. meeting in timebiancadumitrescu78@yahoo.com

¢ Jointly agreed scenarios of water uptake for different water utilizers (industry, agriculture,
tourism, households)314 March 2011 all partners deliver input (listed on previous slide)
for report: send to biancadumitrescu78@yahoo.com

e Compiled outputs should be sent from Biancartarina.mader@prismaolutions.at

Remarks:
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KuschnigThere isa new template for budget shifts, the LP has to confirm the budget shifts are
below the allowed level of 20%. The LP has sent a letter for each partner in each period. If you have

not received it, please let us know.
GerhardKuschnigloses the TW 6.2 meeting

Afternoon session: Excursion to Aquatiniimisoara WaterworksGiroc, Ghiroda, Remetea Mare,
Recas
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8  List of participants
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