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The Project ClimateWaterhitp://www.climatewater.ongs a 7' Framework Programme project of
the Co-ordination and Support actions (supportiggg¢ of 3 years duration (01 November 2008 —
31 October 2011). This summary report correspondse achievements of the first 18 month of
the project.

The Project is co-ordinated by VITUKI (P1, H) atiet Co-ordinator is Prof. Dr. Géza Jolankai.
The 10 partners are: P2 UNIDEB (H); P3 CNR-IRSA B} (USF, D); P5 GeoEcoMar (Ro); P6
Geonardo (H); P7 UVIEN (A); P8 UNILEI (UK); P9 SHM(8K); P10 SOGREAH (F) and P11
MRA (Malta).

The Project ClimateWater'sbjectives are the analysis and synthesis data and
information on the likely (known, assumed, expectaddelled, forecasted, predicted, estimated)
water-related impactsf the changes of the climaté/P2) with special regard to their risk and to
the urgency of preparation to combat these chaagédgheir impacts. The Project will identify all
adaptation strategieSMP3) that are, and could be, developed in Europe (dsal globally) for
handling (preventing, eliminating, combating, natiigg) the impacts of global climate changes on
water resources and aquatic ecosystems, includliragjrer water-related issues of the society and
nature._Research nee@&/P4) in the field of ‘climate impact on the water oychnd water users’
will be identified. The most important output oktproject will be the identification of gad/P5)
that would hinder the implementation of the EU watelicy in combating climate impacts on
water.

By the mid-term of the project we have compleWw® 2 — Analysis and synthesis of water-
related climate change impacts -by reviewing several hundred project documentskbppapers

& web sites. Consequently in this report it is possible to refer to individual literature itemsdan
the reader is kindly requested to consult the wepgihere the full list of all reviewed documersds i
found by their Work Package and their sub-headargstopics. For the same reason only some of
the most critical impacts revealed by this profot be mentioned in this summary report.

One of themajor water-related impacts is flooding.It has close relationships to its cause — the
unprecedented rainfalls and rainstorms and thepacts that include loss of human life, extreme
health risk and the risk of epidemics; mud avalasdmnd land slides, loss of properties, devastation
of natural treasures and serious water qualityribetgion by the so-caused extreme pollutant loads.
We found that the extremity and frequency of floads very likely to be increasing, as a result of
devastating flooding of the valleys of smaller ains and creeks, where floods had not been
previously experienced. Here it should be streskatiat thetime of writing this report nearly
the whole of Europe has been recently subjected tthe most devastating floods ever
experienced causing loss of life and serious health riskucet by the highest recorded rainfall
events, themselves of very high intensity at mategs

Another major impact area is drought and water scarcity the severity of which is also
likely to be increasing over roughly the southemif fof Europe, with special concern to the
Mediterranean (also in some areas where floods exwbss water are also causing severe
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problems). Drought and water shortage result ireeVosses to agriculture and in the over-
exploitation of groundwater resources. This latteght add to the severity of saltwater intrusion
that stems from sea level rise.

Water supply will be seriouslyhandicapped in many regions by the shortage daseiwaters
and the depletion of groundwaters, exacerbatedliimate change-induced increased pollution of
both. The forecasted limitations in the availapiltf clean and fresh water could result in
difficulties in achieving the goal of improved safecess to drinking water, with conflicts between
different users. All the expected modificationstlod climate will also have a direct effect on both
groundwater quality and quantity.

Water quality will deteriorate as a consequence of temperatses decreased flow (lower
dilution rate) and higher runoff-induced nutrieotdls. These factors will affect the rates of all
chemical and ecological processes, resulting irelacated eutrophication, decreased oxygen
content and the increase of pollutant concentrati@eterioration in terms of priority pollutants
(e.g. heavy metals) and also pathogens are expedteflash floods and storm runoff events. This,
in turn may result in serious health risks (e.g.oagibathers of natural water bodies). A very
serious health riskis associated with the overflow of combined sewassa result of intensive
rainstorms of increasing intensity.

Indirect impacts on drought: Apart from the direct impact of climate change oatav
resources (and hydrology), we were dealing with iiieny indirect impacts, here only major
impacts; a) Environmental impacts of damages toafldauna, biodiversity and to nature
conservation areas; wind and water erosion of ,salduced soil quality: b) Economic impacts of
drought; losses to agricultural producers, losses to cnogh lavestock, fisheries and to timber
production; loss to the recreation and tourism stidu c) Social impacts of droughtcluding
health effects - increased conflicts of water useduced quality of life (increased poverty), logs
cultural sites; recognition of institutional restrig on water use.

Impacts on agriculture: The most evident negative impacts of climate geaon agriculture
coming out of the review are changes in water dehaard availability along with a growing risk of
drought, changes in length of the growing seassif, of zones, changes in crop yields, increase in
the magnitude of several types of soil degradatabranges in agricultural diseases and loss of
arable lands due to — among others — salinizatoised by sea water intrusion and increased use of
irrigation. The frequencies of drought may becomgutar; not only in semi-arid countries. As a
causal chain drought leads to further negativecteffen agriculture, such as loss of crops and
animal stock, loss of arable land and desertificatiwhich already affects several countries.

Major water-related/dependent industries, such as avigation, hydropower and nuclear
power generation, will be strongly impacted. Mdmpacts of navigation includew water levels
that will reduce loading capacity of freighters aaftect transport prices. Low flows will increase
the number and severity of fords and the sevefitiyottlenecks (narrows). This might lead to the
need for replacing complete fleets by smaller Vessecreasing level and frequency of high floods
also impacts navigation over much of the inlandemaays of Europe. Increased costs of routine
infrastructure maintenance (e.g. dredging) andwahare expected. In marine navigation, sea level
rise can cause coastal erosion, degradation ofspoittures, incidents of over-topping and flooding
of lowlands._Impacts on hydropower generationlude a forecasted 6% decrease in utilisable
capacity. Power transmission lines, offshore dwjlirigs and pipelines, might be damaged by
flooding and by more intense storm events (the &dylexico catastrophe happened at the time of
writing this report). Capacity increase of the Ey#ltopower industry might be possible in the part
of Northern Europe “becoming wetter” . Nuclear poweneratiormight be seriously impacted by
rising water temperatures of cooling water for skegtions. It has been estimated that about the half
of the water intake in Europe is due to industwater demand. Thus, in drying parts of Europe all
strongly water-dependent industries might be &tairsd subject to economic losses.
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Impacts on landuse planning and on water managemenas its major framework, will be
facing serious impacts of both higher floods anoudht and water shortage/scarcity (considering
also land-slides and mud-avalanches). The majoa@ins in general terms that the methods and
scope of the land-use planning need to be chatggedit a better and more efficient planning of
adaptation measures (within RBMP).

Impacts on nature and within nature the aquatic ecsystemswill be severe, as both too
much (flooding) and too little water might causeese degradation. Depletion of oxygen, increase
of pollutant concentrations, excess pollutant aattient loads of high floods and runoff-washoff
waters all cause problems, which span from fishtkibugh various phases of planktonic and
macrophyte eutrophication until poisoning by a ¢argariety of organic and inorganic
micropollutants that stem from increasing runoffoni urban land and industrial “brown-field”
sites. These are mostly existing anthropogeni@stgpthat might increase with climate change.

Terrestrial ecosystemswill also become heavily impacted by both too muatd too little
water and by the shifting of temperature zonesglabal scale the evapotranspiration from forests
is responsible for the majority of the world’s fn@gter budge Therefore climate change impact
on forests and other terrestrial ecosystems coelth® main driver of all water related problems
Changes in the form and amount of precipitatioang@lwith associated water availability within a
forest ecosystem, may directly affect bird, ampmbiand reptile communities by concentrating
populations and increasing their vulnerability togsites and pathogens, as well as intra- and inter
specific competitionWith increasing temperatures and potential reduostio soil moisture, trees
could become increasingly heat- and moisture-sttesaaking them more susceptible to fire.

Terrestrial/aquatic ecotones aresubject to severe impact of climate change, mdstbause of
induced shifting of the edge-community zones. Idtarater ecotones, edge community habitats of
floodplain and lake-shore ecosystems, will be sigftvith severe response of their flora and fauna
and with unwanted exposure to invasive non-endepecies. For coastal ecotones sea level rise is
seen as the major future impact. It will alter habconditions for present flora and fauna and open
a “Pandora’s box” of migrating, alien and invassgecies.

In WP3, Analysis and synthesis of methodologies of aptation measures,only some topics
have been covered by several documents, as thispagkage is currently underway. Nevertheless,
some very important strategies have already beentifted. They concern firstly strategies to
combat theextreme hydrological consequences of climate changi#oods and drought. The
recentlyincreasing number, and severity, of floods in Eerepth their devastating consequences
has forced both experts and authorities to takeessacy measures. In this area they are
concentrated mainly at structural measures (floodteption constructions, reservoirs, etc.);
improving predictions and flood warnings; enlargimgernational cooperation on transnational
rivers; improving information access and flood eatian for the public. A fairly new concern is the
extreme flooding of small streams and even of @eakd rivulets in river basin headwaters.
Adaptation techniques of this type must substdptiabconsider hydrological and water
management strategies of mountains and hills alith those of woodland and rangeland
management strategies. Strategiefight storm-induced sea surges and rising sea watdevel
have also been reviewed, spanning from technicaknres to detailed evacuation plans.

The second strategy is adaptation directed towiamtsasing frequency and extaftdroughts
in many areas in Europe, leading to shortness wifces of water — affecting practically all aspects
of human activities — most directlyn agriculture, but also on society (househgldsdustry,
hydropower generation fisheries, recreation and tourism, nature corst®m. The adaptation
strategy in this area is divided in two basic catesgp: 1) efforts talecrease water consumption
by both technical measures, pricing policy and ¢hycation to reduce water consumption by people
and companies; 2) Measures within water supplyuoielall kinds of storage, through “ecosystem
services” with better soil management and otheamsesuch as as expansion of rainwater
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harvesting and increased storage capacity by Ingildéservoirs (underground or covered reservoirs
in areas of extremely high evaporation). Strateggegewed for adaptingavigation to the impacts
of climate change also cover a wide range, fronuitéing infrastructures through changing fleets
up to full river canalisation. Options reviewed fdwilding of adaptive capacities offer
considerable chances for the EU’s societies toawgrater management.

The revealedstrategies to combat climate change-induced waterofiution pointed to the
rising importance of the control of non-point sagaf pollution, which would be (are already)
considerably increased by the extreme precipitatimoff events expected.

The work onWP 4, Identification of Research Needdias begun. Its main objective is to identify
the research needed to fill the gap in the wateted policies of the EU to ensure the
implementation of strategies to adapt to climaterge. In this context the results are (will be)
included in WP5 discussed below. Some of the nedsvant sub WPs are WP 4.2: Ecohydrological
water and ecosystem management stratemmelsSWP 4.3: Research into climate change-induced
causes of pollutiorMajor findings so far are discussed under WP5 belW& have also recognized
that there will be a need fetrengthening researchalso beyond the need for identifying gaps in
water-related policies. Thigspecially concerns floods and the related impactsf mud-
avalanches, land-slidesetc, especially in the light of tHeuropean- (and world-) wide series of
hydrological catastrophes of May-June 2010New research themes introduced are: WP 4.10
Research need in navigation and hydropower; WP Rddearch need in flood forecasting and
defenceand WP 4.12 Research need in water management.

The bulk of the work foWP5, Identifying and Bridging gaps in Water-related European
Policies is also just starting. Nevertheless some impbdaps have already been identified during
the processing of Project and literature documeaitsultaneously for all work packages. For
indications only, the following most important orees:

1) To cope with the ever-increasing impacts of dhauwater pollution and flooding, an
enforceable legal EU-wide requlation of the equital use of the quantity and quality of water
resourceswill be needed. Specifically, an “obligatory reledtow” towards downstream countries
of the river basins in concern, and the “Pollutay4® principle for the quality assurance must be
specified in scientific and legal-administrativenforceable terms! This means the complete
reworking of all existing relevant EU-wide agreensgrconventions and regulations on the use of
water resources (which always contain an annexatnbte to ensure escaping from the assurance
and implementation of these basic obligations).

2) As climate change-induced non-point source (difse) pollution loadsseem to be a
major impact on water resources, serious gaps dd\Akd many relevant (agricultural, ecological)
directives in dealing with NPS pollution must bemehated.

3) A major weakness of Integrated Water Resourcesadgement (IWRM), which is a
major recommended tool of river basin managemeartrphg (RBMP), is the lack of integration of
water quantity, with water quality and the statettid agquatic ecosystenn coping with climate
change impacts this integration must be ensuraédlyaping the Water Framework Directive.

4) There is a series of strategies identified bynynprojects that are aimed at jointly
applying quantity (flood) control, drought managemgsustainable agriculture and water supply)
and pollution control with special regard to clieahange induced diffuse pollution. The river
basin wide planning of these strategies can beideresl as one of the major objectives of this
project and of adapting to climate change. Thesdegiies together can be called (see references)
ecohydrological tools for planning strategieghat will have to be included in RBMP, itself the
major tool of WFD. We strongly feel from our reviewo date that this tool is missing.
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1. Project objectives for the period

The overall objective of the Climate Water project is to study Europeard international
adaptation measures and strategieselated toclimate change impactsand how these are taken
into account inwater policies The project willformulate a coherent framework for adaptation
strategies of climate change impacts on water ressuwater cycling and water uses of society and
nature, with special regard to those that watercpdias to take into account when considering
climate change impacts.

The project willbring together scientific and policy experiences on the existamgl/or missing
links between climate change and water managenmenival help to -

> identify research needdor climate change impacts on water cycle anduess,

» develop and apply methodologiefor adaptation measures to climate change,

> develop scenario®f water demand and to potential implementationvater policies.

To meet the above-outlingatoject conceptand goals4 specific scientific objectiveshave been
identified:

Objective 1  Analysis and synthesis of water-relateimpacts

Objective 2  Analysis and synthesis of methodologief adaptation measures
Objective 3 Identification of research needs

Objective 4 Identifying and bridging gaps in waterrelated European policies

The Project Climate Water focuses on studying thalable (known, proved, planned or even
hypothetically perceived) national and internatipiauropean and globagdaptation measures
and strategies which offer solutions forlleviating and counteracting climate change impast

on the hydrological cycle, on water resources,henwater use-related activities of societies and on
the life of living things and the properties of mat objects. To this end, the project will inityal
review, synthesiseindanalysethe water-related impacts on society and nature.

In addition to compiling a comprehensive “suppagticollection of available adaptation measures
and strategies, the project particularly aims entdy how climate change adaptation strategies are
incorporated intd&=uropean Water Policies(in particular the WFD), and to what extent theg a
capable of responding to the identified needs. &wlosntly, the missing links among European
Water Policies will be highlighted amublicy recommendationswill be formulated with the aim of
bridging the gaps.

In this period all four objectives were being metto various deqgree of completeness,
proportionally to the time sperdince they form also the major work package$olé®ws:

WP2 ANALYSIS AND SYNTHESIS OF WATER RELATED |MPACTS.

WP3 ANALYSIS AND SYNTHESIS OF METHODOLOGIES OF ADAPTATION MEASURES
WP4 | DENTIFICATION OF RESEARCH NEEDS

WPS5 IDENTIFYING AND BRIDGING GAPS INWATER RELATED EUROPEAN POLICIES

The reports of these four work packages are coedain the following chapter and indicate the
state of progress at the middle of the project tap&n. There is also a report on WP 6
“Dissemination of knowledge” that describes theevaht activities of the project partners in
conferences, their publications and other meamstefpreting the results of the project.
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2. Work progress and achievements during the period

Foreword and paying of tributes

At the time of writing this report a large part Birope is facingisks and dangers of the most
catastrophic and devastating floods ever recordedFlood outflows, through large and many
dike-ruptures (flood levee breaches) have inundatederous villages, towns and cities over the
whole of Middle Europe (from Serbia through Hungaiovakia to Poland and beyond; also many
cities of the Mediterranean) and were fought byufamds or several tens of thousands of people
over the dikes and in rescue teams. Human lives Yost, agriculture devastated, ecosystems and
natural treasures seriously damaged. Populatecéplaere flooded by sewage, causing serious
health risks, and the danger of epidemics wasfatsed.

Firstly the Co-ordinator (with the support of theorSortium) wishes to pay tribute to those

presently fighting the floods and to those wholakping (an unbelievably high number of people)

those who lost all the possessions gained durieig whole life.

Next however we, the Consortium believe that threserd-breaking, repeated, rainstorms and the
associated flash-floods, mud avalanches, landsétiesare providing evidence that we are working
on a very important project, in trying to defineapthtion options and the policy improvement that
could serve the adaptations strategies.

And beyond this evidence, many of the scientistthisf consortium believe that these presently-
experienced events are rather heavier than thosedsted and could — in certain items —

contradict earlier predictions. Consequently wergdty believe that the determination of research
need will be an even more important part of thigjgut and should go beyond the determination of
research needed to overcome policy gaps and foousetie research and monitoring need for
providing better predictions.

Bodva River Flood, Hungary French Riviera Flood
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3.1 Work Package 2.Analysis and synthesis of water related climate cimge
impacts

Preface
By the time this report was compiled, the work witP 2 has been completed report on its
activities has been compiled by the WP-leader BartiR3- CNR-IRSA, Italy) on the basis of the
contributions of all other partners. These lattartdbutions formed a hierarchy as shown below:
Level 1: Contributions from the processing of #ngdocuments such as project reports etc.
Level 2: Thematic focus documents (processing lemel contributions for topics within sub-
WPs; such as floods, water supply etc — shown beldhwe condensed report);
Level 3: Task-leader report, processing themataudoreports falling into a task (2 decimal
sub-WPs);
Level 4: Sub-WP report, processing all former ledetuments for the two sub-WPs (2.1
Impacts on Society and Economy; 2.2 Impacts on fgatu
All these documents (of several hundred pages)beaseen and/or downloaded on the Members
Area of the homepage (www.climatewater.org) to whProject Partners and EU officials (as
ordered/allowed by the Programme Officer (PO)) fmaye access.

The WP 2 report by Partner 3 CNR-IRSA was the firstscientific deliverable of the projectand
was uploaded as such to the reporting EU websitle &li the literature references utilized for this
work. These references are contained in 20 pagesni@re references are included in the thematic
foci). An important decision of the Co-ordinator stemmed from the very high number of
references, namelyot to refer within the text to any of the documens$ processed in order to
avoid non-readability of this report. In this decision another two facts played a role:
* In many of our major findings, presented below icandensed manner, more than one
(sometimes a dozen or more) references playecka rol
» Each reference and the corresponding findings eaiddntified by readers who consult the
lower level reports, which also include the refesn
In the condensed WP report below, the full WP2 reptade by Partner 3 CNR-IRSA was utilized
to a large extent, modified and/or expanded, byctierdinator taking the inputs of other partners
also into consideration.

WP2.1 Water management and other water-related impets on the society and the economy
(P8, UNILEI)

Topic 2.1.1: Direct impacts on the life and healthof the population and the wealth of the
nations (P1, VITUKI)

Floods and excess water

Annual runoff will increase in the Atlantic and tlern Europe and decrease in the
Mediterranean, Central and Eastern Europe. It &lipted that the winter flow of central and
eastern European rivers will increase, whilst teammer flows will decrease.

The winter flood risk in northern Europe will inage by 2020, whilst the risk of flash floods
will increase throughout Europe and risk of snowtrflebds will shift from spring to winter.

It is not only the magnitude but frequency, timisgatial extent and temporal duration of the
floods that is also likely to change.

Sea level rise could have a variety of impacts oastal areas in Europe including flooding,
land loss, salinization of groundwater and desipactof built infrastructure and buildings,

10
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wetlands. Flooding from wind-driven storms will ¢mue to be more significant; the extreme
events of storm surges with high tides will becdess frequent but more significant.

Flood-risk is projected to increase over most ofdpe, with special danger to human life and
property, including a serious health risk stemmfirogn the overflow of raw sewage, dead animal
carcases and similar issues.

Excess water inundations will become more sevetk thie growing quantity and intensity of
rainstorms. The number and severity of land slided mud-avalanches also increase with the
increasing frequency and intensity of rainstornal{lare proven by events over much of Europe at
the time by writing this report).

Water supply

It is well known that climate change has alreadysea considerable changes in water supply which
will increase throughout almost all of Europe (FeyjuVP2/1).
L e e
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Figure WP2/1. Change in average seasonal watdabil#y - summer (IPCM4, A2 scenario, 2050s)

To synthesize the likely impacts of Climate Changewater supply is not an easy task, mainly
because of the great number of indirect impactsatadifficult to detect. An attempt in this sense
is presented below:-

Higher annual runoff will be caused by increasegtimitation in the high latitudes.

In contrast, some lower latitude basins may expeadarge reductions in runoff and increased
water shortages as a result of a combination oéased evaporation and decreased precipitation.

The forecasted limitations in the availability ¢é&n and fresh water could result in difficulties
in achieving the goal of improved safe access tokidrg water, with conflicts among different
users.

All the expected modifications of climate will alémve a direct effect on both groundwater
quality and quantity.

Melting ice and the thermal expansion of oceanstlaekey driving factors of sea level rise.
Such rising sea levels will also lead to salt watentamination of groundwater supplies,
threatening the quality and quantity of freshwatecess to large percentages of the population, in
addition to exposing coastlines to greater erosimh flooding pressures where the majority of the
human population lives.

11



FIRST PERIODIC REPORT — CLIMATE WATER 211864

Water quality

Temperature rise, decreased flow (lower diluticee)and higher runoff-induced nutrient loads
will affect the rates of all chemical and ecologjipeocesses, resulting in accelerated eutrophicatio
and decreased oxygen content with the increaselftgnt concentrations.

Deterioration in terms of priority pollutants (elgeavy metals) and also pathogens are expected
with flash-floods and storm-runoff. This, in turnagnresult in serious health risks (mainly among
bathers of inland water bodies).

A very serious health risk is associated with the overflow of combined sewetkwing
intensive rainstorms of increasing intensity (okewvfof the streets of populated places by untreated
sewage water is experienced in many towns overge lpart of Europe at the time of writing this
report).

Intensified precipitation-runoff events, includingry rapid snowmelts, will shift the total load
of many (if not most) of the polluting substancesvdards diffuse or non-point sources, thus
changing the need for altered river basin managesteategies (which still focus mostly on point
source treatment).

Longer growing seasons, higher risk of algal blooarsd increased growth of toxic
cyanobacteria are expectable.

Deterioration of groundwater quality is expectede dio altered precipitation and runoff
conditions. Decreasing of aquifer recharge is etquein southern regions of Europe, with the
lowering of the groundwater volumes and increagofutant concentrations. Extreme weather
events can readily mobilize contaminants that feeeimulated on hardened surfaces.

Coastal regions will, under drought conditions fesufrom saltwater intrusions into freshwater
bodies or coastal aquifers and, as a consequemee,significant water quality deterioration and
risks to water supply.

Drought and water scarcity (P9, SHMU)

Drought is well known over a large part of Middte $Southern Europe, even in places where
floods and excess water also causes problems wvithisame year, but climate change can greatly
aggravate these problems beyond the level of mah#g.

Drought in itself represents a direct impact ofn@lie Change on water resources (and
hydrology); in addition, it can be also responsitdeindirect impacts. The environmental impacts
of drought include:

- Damage to animal species (reduction and degadafi fish and wildlife habitat; lack of
food and drinking water; greater mortality due twreased contact with agricultural
producers, as animals seek food from farms anduged are less tolerant of the
intrusion; disease; increased vulnerability to ptexh; migration and concentration;
increased stress to endangered species; lossdivédisity)

- Damage to plant communities (loss of biodiversibgs of trees from urban landscapes,
shelterbelts, wooded conservation areas).

- Increased number and severity of fires.

- Wind and water erosion of soils, reduced soilligya

- Air quality effects (dust, pollutants).

- Visual and landscape quality (e.g.. dust, vegetatover)

The economic impacts of drought include:

- Losses to agricultural producers (annual ancerpgal crop losses; damage to crop

quality; income loss for farmers due to reducedpcyields; reduced productivity of

cropland; insect infestation; plant disease; widldamage to crops; increased irrigation
costs; cost of new or supplemental water resouggeldpment)

12
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- Losses to livestock producers (reduced produgtiof rangeland; reduced milk
production; forced reduction of foundation stogkyitation of public lands to grazing; high
cost of water for livestock; cost of new or suppéertal water resource development; high
livestock mortality rates; disruption of reprodacti cycles; decreased stock weights;
increased predation; range fires)
- Loss from timber production (wild land fires; ¢ralisease; insect infestation; impaired
productivity of forest land; direct loss of treespecially young ones)
- Loss from fishery production (damage to fish katbiloss of fish and other aquatic
organism due to decreased flows)
- Loss for recreation and tourism industries (lmssanufactures and sellers of recreational
equipment; losses related to curtailed activitiegg @unting and fishing, bird watching,
boating)

The social impacts of drought include:
- Health effects (mental and physical stress, arxiety, depression, loss of security,
domestic violence; health-related low-flow probleragy. cross-connection contamination,
diminished sewage flows, increased pollutant cotmegons, reduced fire fighting
capability, etc.; reductions in nutrition, e.g. ligost food limitations, stress-related dietary
deficiencies; loss of human life; public safety nfroforest and range fires; increased
respiratory ailments; increased disease causedldifeiconcentrations)
- Increased conflicts (water user conflicts; poati conflicts; management conflicts; other
social conflicts, e.g. scientific, media-based)
- Reduced quality of life (increased poverty in geh, population migrations; loss of
aesthetic values; reduction or modification of eational activities)
- Disruption of cultural belief systems (e.g., gghus and scientific views of natural hazards)
- Re-evaluation of social values (e.qg., prioritieseds, rights)
- Public dissatisfaction with government drouglsp@nse
- Perceptions of inequity in relief, possibly reldtto socioeconomic status, ethnicity, age,
gender, seniority
- Loss of cultural sites
- Increased data/information needs, coordinatiotiggemination activities
- Recognition of institutional restraints on watise

Topic 2.1.2 Indirect impacts on the society througidirect impacts on economic activitiegP9,
SHMU)

Water management

Water management can be defined either as a suadmoinistrative-policy making/enforcing
activities of the state (and/or EU) administratwith the inclusion of all rules and regulationsdan
in this case the climate change impact is that tmexgt find new rules/policies — and should
probably restructure their organisation to suit daaptation strategies needed. Although this is a
very important “impact” but this is also the mamjective of WP5 and will be dealt with there!
On the other hand, water management is an “umbredlme” of all technical water-related
engineering activities (e.g. flood control, watepply, irrigation, navigation, hydropower), which
latter have their own specified “box” among theitsp Nevertheless some important aspects of
“Water management” are as follows:-

As a consequence of Climate Change, water manademikmave to change in a way that
becomes able to cope with changes in water quesind water quality.

Water management will also assume an increasingrtiaipce because of the shift of the total
load of many polluting substances towards diffum&ses, instead of the point-sources of treatment
plants.
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A need is forecasted for reconsidering water mamage in terms of widening and deepening
approaches for allocating water on a catchmentshasipecially of international river basins,
through openly agreed and fairly conducted proaesgiurhis procedure should (must) end up with
enforceable legal EU-wide requlationof the equitable use of the quantity and qualityvater
resources. Specifically, there should be “obligat@ease flow” towards downstream countries of
the river basins in concern, and the “Polluter Paymciple for quality assurance must be specified
in scientific and legal-administrativenforceable terms! Otherwise, when this is not done, there
will be many countries of international river basiriorced to be satisfied with less volume and
highly polluted water!!.

With this aim it is imperative that communicatioxists between the managers of river basins
and scientists, allowing the application of scignnowledge to water management itself.

Integrated Water Resources Management (IWRM) amdtegfic Environmental Assessment
(SEA) could be efficient tools of “climate proofihgf the techniques can overcome the serious
lack of integrating water quantity, water qualitpdathe state of the aquatic ecosystem in the
management procedure

Agriculture (P2 UNIDEB)

As often asserted, agriculture not only represemis of the most significant source of diffuse
pollution in many areas of the Planet, but mayumm, be impacted by other impact sources such as
Climate Change. For example, on one hand one eobijgest pressures on water resources is
agriculture and irrigation practices because agtioel accounts for approximately 30% of total
water abstraction and about 55% of water use iroairOn the other hand water scarcity as a
direct impact of Climate Change is expected tote af the biggest pressure on agriculture.

Climate Change will impact agriculture in a numbéways. The main negative impacts of climate
change on agriculture are changes in water demadda®ailability, along with growing risk of
drought, changes in length of growing season, shifiones, changes in crop yields, increase in the
magnitude of several types of soil degradationngka in agricultural diseases and loss of arable
lands due to — among others — salinization causedel water intrusion and increased use of
irrigation. The frequencies of drought may becosgutar and not only in semi-arid countries. As a
causal chain, drought leads to further negativectffon agriculture like loss of crops and livektoc
loss of arable land and desertification, whichadieaffects several countries.

A T
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Source: ftp://ftp.fao.org/agl/aglw/aquastat/GMIAM@wres. pdf

Because of inevitable regional differences foundhim assessed impacts, results of case studies in
every topic will be important in the further prode®gs of this project. Also, differences between
predicted and experienced impacts should be takienconsideration in the WPs following this

14



FIRST PERIODIC REPORT — CLIMATE WATER 211864

one. Several documents define the research needsefier monitoring of experienced impacts,
including downscaling and for improving predictions

Navigation (P10, SOGREAH)

Maritime navigation (polar/non-polar) is primarily dependent on fastaffected by climate change
like:

- increase of the global mean sea level,

- changes in wind conditions,

- evolution of wave action,

- evolution of tidal propagation and range,

- changes of the ocean circulations and coastal dydemics,

- changes of the coastal and estuarine morphology,

- changes to the frequency, spatial and temporabchkanstics as well as the force of storm

events (like hurricanes, tornados and surges),

- changes in the sea chemistry (e.g. salinity, pHtamperature),

- relocation of environmentally protected areas,

- changes in ice conditions,
Sea level rise and enhanced wave action can caastat erosion, degradation of port structures,
incidents of overtopping and lowlands flooding.

Inland navigation is primarily influenced by specific changes resgjtfrom climate change, of the
hydrological characteristics in each river badke!li
- decrease or increase of the water supply in thegable river sections/waterways (e.g.
effects of the changes to snowmelt dominated baaswell as precipitation),
- increase of more extreme hydrological conditionghwmore intense and long lasting high
waters (floods) and low waters (droughts),
- changes of river morphology,
- changes in the efficiency of existing waterwayasfructure,
- increase of water temperature.
Low water levels reduce loading capacity and affiestisport prices.
Increase in frequency of floods and storm surgesdcemporarily disrupt transport.
Increased variability in climate conditions is liké¢o lead to more unstable navigation conditions
on European waters and to increased costs of mutfrastructure maintenance (e.g. dredging) and
renewal.

Hydropower and nuclear power generat{ifd0, SOGREAH)

In general, the greatest vulnerability to climatéhe hydropower industry for both planners and
operators is to drought, or any event which woullcedten ensuring a long-term water supply.
Southern European countries, where a diminutiorarmiual precipitation is expected, will be
particularly impacted.

Global figures on the evolution of the hydropowetemtial predict by 2070, under a moderate
scenario (A1B), that this potential will diminisly 6% at the European scale.

According to climatic predictions there should beavier precipitations in the future in North
Europe and North America as a result of Climate gkea Nevertheless seasonal shifts will
certainly occur and a wider variability of the céte is probable with accentuation of extremes.
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Thus not only Southern countries will have to fampacts of precipitation changes, but Northern
countries too, although in a quite different anflesovay. In areas with increased precipitation and
runoff, dam safety may become a problem due to rimegeient and intensive flooding events.

For the Alpine region, predicted changes in préafjmn rates and temperature will result in
enhanced snowmelt and permafrost thaw. Consequamiyff will increase in late winter and
spring. On the other hand the summer season wilWater and therefore runoff will decrease.

Some documents predict that thermal/nuclear povesieration plants might be affected by
increases in water temperature and by water sgadtie to their reliance on large volumes of water
for cooling. The discharge of cooling water mayrbstricted if limit values for temperature are
exceeded, which may force plant operators to wonleduced capacity or even temporarily close
plants, with potentially serious consequences fargy supply. In regions with increasing water
scarcity, the use of water for cooling may gengredinflict with other water uses.

Furthermore, energy supply infrastructure, in jgatéir transmission grids, might be endangered
and damaged by flooding events and avalanchessniasion networks could be affected by
melting of permafrost soils.

Industrial production
It has been estimated that about the half of thematake in Europe is due to industrial water
demand. Due to increased temperature, the densarddling water is at risk

Whilst hydropower and thermal plants are fully degemnt on the quantity of water for power
production, the situation is totally different fordustries which use water within their processes.
Improvements may considerably save water; a movkisndirection has recently been observed in
Northern Europe.

In the big cities of Northern Europe, water deméaad diminished in recent years, not only in
terms of per capita consumption, but also of totelsumption. This decrease occurred for multiple
reasons including more environmentally friendly débur by consumers, development of
technology with lower water demand and increasesd obwater, which has provoked efforts by
consumers, particularly big consumers/industryethuce their consumption.

Thus, climate change will certainly have an impatindustries due to water scarcity, however
industries other than power production have theaciép to adapt to a diminution of water
availability.

Tourism (P11 MRA)
In Europe, climate change impacts on tourism cahdik positive and negative, depending on
the characteristics of the region.
The main impacts of climate change on tourism @noategorised under two main themes:
1. Impacts on the environments sustaining touristvécts
Europe is generally divided into four main envir@mts: the Mediterranean region, middle
Europe, mountainous areas and Arctic regions. The rnmpacts in the Mediterranean
region are related to increasing temperatures iseg in the sea level, making the general
climate less appealing. Sea level rise will leath®loss of beaches and lowlands. Changes
in water availability will make it more difficultor these regions to sustain the water demand
of tourism activities. This problem is further cooymded since the demand for water supply
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is highest when it is least available. In mountamareas increasing temperatures will result
in a shorter snow season and a general arealtrefré®e locations adequate for skiing and
winter sports.

Temperature rises in middle Europe are likely tokenthis region more appealing as a
tourism destination since milder climates will makelerexploited areas, such as freshwater
lakes, more attractive. Similarly, Arctic regionee dikely to experience an increase in
tourism; however most of these areas are unpreparesh increase in tourist flows and this
can have adverse environmental impacts.

2. Impacts on tourist flows
Climate change is likely to reduce the north-souathrist flow during the peak summer
season due to more torrid climates in the soutlegions and milder climates in the
northern countries. This scenario is likely to ease tourist flow within the northern
countries, but could also lead to a reversal ofritseh-south flow to a south-north flow. In
the southern Mediterranean regions, temperatunease is likely to redistribute tourist
flows, leading to an increase in tourist activitythe shoulder months.

Land use planning £8 UNILEI)

The topic is closely related to the overall therhen@ater management”. There is, in fact, growing
recognition that climate change will increase tkelihood of flooding in some areas and water
shortages in other areas, and that land use plgumeieds to respond to this. Unfortunately, it often
happens that concerns other than flood preventiotggtion and water supply/conservation are
given priority, with economic growth and job/hougiavailability, for instance, being seen more
important than environmental concerns with consetjaleapproval of land use development
proposals.

Landuse planning (within River Basin ManagemennRilag) should be one of the major strategies
in adapting to climate change impacts on floodsught, and water pollution control (see below).

WP 2.2 Water-related impacts on nature, the terrestal and aquatic ecosystem (P7, UVIEN)

Topic 2.2.1 Impacts on aquatic ecosystems

The large number of papers on Climate Change impgsg been synthesized in the form of tables.
To draw these tables, the WFD eco-regions wergmagito their biomes as defined by Olson et al.,
2001 (Fig WP 2/2).

Afterwards, with reference to each of these biombs, WFD-quality elements (biological
elements, hydro-morphological, chemical and phystwemical elements supporting the biological
elements), were considered. Successively, litezatelated to each of these WFD-quality elements
was selected and certain contents were categorideds increase,¥ = decrease and R =
replacement, as the example in Table WP 2/1
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Table WP2/1. Climate change impacts on biologicadlity elements (WFD) in the Mediterranean
Forests Biome.

Topic 2.2.2 Impacts on terrestrial ecosystem@1,VITUKI)

At global scale, evapotranspiration from forestseisponsible for the majority of the world’s
freshwater budget. Therefore climate change impacforests and other terrestrial ecosystems
could be the main driver of all water-related pesbs. CC, together with changes in the
atmospheric composition and in land use disturlfuhetioning of terrestrial ecosystems.

Increased temperature and earlier snowmelt wolddlylienhance summer drought stress,
especially if summer precipitation is also reduced.

Weather events of the near past have already dahtagenatural environment. Climate change
will have an impact on the growth and yield of f&ige which in turn will affect the composition of
tree species and the generation rates of orgartiema

It has also been reported that a relatively smad m temperature and a small decrease in
precipitation can induce changes that have an impac the particularly sensitive forest
biocoenosis.

Changes in the form and amount of precipitatioonglwith associated water availability within
a forest ecosystem, may directly affect bird, arbgm, and reptile communities by concentrating
populations and increasing their vulnerability Brgsites and pathogens, as well as intra- and inter
specific competition.

With increasing temperatures and potential reduastin soil moisture, trees could become
increasingly heat- and moisture-stressed, makiamtmore susceptible to fire. This is already one
of the major problems of forests all over Southeanope.

We have very little knowledge on the response afyrspecies/ communities to elevated
CGQO; level in the air, on evapotranspiration, and offtersiological features.

19



FIRST PERIODIC REPORT — CLIMATE WATER 211864

Topic 2.2.3 Impacts on terrestrial-aquatic ecotones

Ecotones are characterised by specific physical dmamical characteristics, as well as by the
occurrence of unique plant and animal communitigls their associated biological processes.
Though ecological changes in response to Climatn@d will occur everywhere, the signals will
be detectable first in ecotones.

Rising temperatures will support fast-developingect and amphibian species, but the timing of
life cycles could be disrupted. Amphibian and frsproduction fails more often in dry years and
consequently organisms with poor dispersal alslibecome extinct. Ground-nesting birds may be
lost during floods.

For coastal ecotones the sea level rise is sedineasmajor upcoming impact. It alters habitat
conditions for present flora and fauna and opeRa@dora’s box of migrating, alien and invasive
species

Conclusions for WP 2 6f WP leader P3 CNR-IRSA, changed slightly by tleedgdinator)

The main conclusions which result from WP2 are riggbbelow; some of these refer to the
impacts of Climate Change on water resources aher®tto the uncertainty inherent within the
tools used to forecast these impacts.

There is an overall consensus that climate change dnd will affect water system dynamics
through temperature changes, changes in precitgiatterns (e.g. more rainstorms) increase of
evaporation (extended droughts) and decrease ef stirage in snow packs, glaciers and the polar
ice caps.

Water resources have strong sensitivity to even pewmatively small changes in climatic
characteristics for many regions of the world. T$eems particularly true for the arid zones of the
globe that already have difficulties with water plypand experience conflicts between different
water users. Under all physiographic conditionsewatsources will be more sensitive to changes
in precipitation than to air temperature.

The main adverse effects on water supply cause@linyate Change will occur in arid and
semi-arid areas. Nevertheless, seasonal disruptimint also occur in the water supplies of
mountainous areas where, mainly because of inateseperature, the amount and duration of
snow cover can be reduced. In particular, snow paacis are expected to form later in the winter,
accumulate in smaller quantities and melt earlleading to reduced summer flows. As a
consequence, glaciers are expected to continusatetg, and many small glaciers might disappear
entirely. The Alps are predicted to be particulaviyinerable to this consequence of Climate
Change.

Predictions about hydrology are difficult in Europewever, because anthropogenic factors
such as changes in land-use patterns, drainagetioosdof rivers and an increasing proportion of
impermeable areas, strongly influence the hydrokligtycle, mixing up their effects with those of
Climate Change.

Nevertheless, it is very likely that in many arg¢lasoughout Europe, precipitation will occur
more frequently (as experienced during the writofgthis report in the entire middle-eastern
Europe) as high-intensity rainfall events, causimgeased runoff and erosion, mud-avalanches,
land-slides, more sediments and chemical runotbddransported into streams and groundwater
systems, impairing water quality. It is forecastedt water quality will be further impaired if
decreases in water volumes and stream flows causemts and contaminants to become more
concentrated.

The health risk of the human population is beingnaitically increased by heavier than ever
rainstorms that result in overflow of combined sewvento the streets of populated areas. Mud
avalanches and land-slides associated with thesedbreaking rainfalls may create catastrophic
situations for downstream areas. A special assatiask is the failure of valley dams of reservpirs
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the spillways of which were not designed for fldkied runoff conditions experienced in our era
(and forecasted for the future).

The year-by-year, newly record-breaking floods dérge part of Europe, is one of the largest
(or the largest) water-related impacts of Climakai@e. Loss of human life, high risk of epidemics
and catastrophic devastation of agriculture andystems are the consequences of dike-breaches
and flooding of populated and other areas. Polutod land, soil, surface and ground-water
resources by nearly all contaminants found in ahraent is the evident consequence of flooding-
inundating of large areas through levee-failures.

Water demand is likely to increase in some cousithecause of increasing irrigation,
population growth and increased use of domestidiaappes. With decreased water availability,
because of climate change, then an imbalance piysapd demand is likely.

It is forecasted that, in the next decades, agdticalwill remain the largest water consumer in
the Mediterranean countries, with warmer and dgeswing seasons resulting from Climate
Change, creating more irrigation demand. Abstracfior the electricity sector is projected to
decrease dramatically over the next 30 years asudtrof continuing substitution of once-through
cooling by less water-intensive cooling tower syseindustrial water use is likely to stabilise or
even decrease; in Eastern Europe, urban waterysaggy grow significantly.

In a worst-case scenario, decrease of water avéitab expected to be particularly severe in
the Mediterranean regions and will be also resfbador damage to animal species (reduction,
degradation of fish and wildlife habitat, lack oéefl and drinking water, migration and
concentration, increased stress to endangeredespeand to plant communities (loss of trees,
increased number and severity of fires), with gigant loss of biodiversity.

There is general agreement that, to cope with itspat such a variety, magnitude and
geographical extension, there has to be managepiantiing and political measures implemented
before structural interventions. Only water reseurtanagers in fact, can respond to the combined
effect of Climate Change, of population growth (amhsequently of changes in demand) and of
changes in technology, in economic, social andslative conditions.

With this in mind, the need is reinforced, for resmlering water management in terms of
widening and deepening inclusive approaches facating water on a catchment basis, through
openly-agreed and fairly-conducted procedures. dhagproaches take into consideration all
classes of users, including the natural world. @&si it has to be considered that, mainly where
integrated water management systems exist, imprava@shgement may also protect water users
from the effects of Climate Change at minimal cosIbe integration of water management efforts
at basin scale should also include the integratibthe water quantity, quality and ecological
aspects of water resources.

Considering the transboundary extension of mangn&k Change impacts, it is suggested that
integrating Climate Change into foreign policieslicogreatly enhance the ability and willingness
of nations and of the international community toetnthe challenge of minimising the impact of
Climate Change upon their citizens.
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3.2 WP3 Analysis and synthesis of methodologies aflaptation measures(P9,

SHMU)

Preface

By the time of writing this report the work with W&has entered the first phase when only some
topics have been covered by several documentsibiegcadaptation measures applied or proposed
for identified Climate Change impacts.

As opposed to the practice of not referring torditeres in WP2 (due to the very high number of

references, which are included in the full repdr?\P2), here in WP3 and (also in WP4) we refer

in some items to literature what is addition ta ihaluded in the WP2 report.

WP 3.1 Adaptation strategies aimed at the water deamd side(P11, MRA)
This larger group of adaptation strategies includiksadaptation activities that can reduce the
excessive and unnecessary uses of water, thusimgduater demands.

People and society

In the municipal sector two main areas of actiomeml at managing water demand can be
identified, namely

() the reduction of losses in the water distribatsystem - system demand; and

(i) the management of inefficient uses by the coners - consumptive demand.

Consequently adaptation activities involve botheclirand regulatory actions. The term ‘direct
actions’ is used to describe a number of measuresiving direct interventions such as leak
detection and repair in the distribution systemnitwsing and management of water distribution
pressure and technical solutions such as fittingmefficient appliances at the point of use. @ t
other hand, regulatory actions are legislative Bschl instruments (incentives and disincentives)
aimed to adjust, limit or stop water uses or usdgne are utilizing the resource inefficiently and
thus contributing to the degradation of the natuwesmlource base. The underlying aim of such
instruments should be to give the priority to tiwionment and water uses that have the highest
social and economic value.

It is important to stress that the implementatidrsach actions should be complemented with a
robust public information and education campaigngiider to ensure a wide-acceptability of the
measures.

The impact of such measures can be quite dranaatiis, demonstrated by a practical example from
Malta, where the implementation of a leakage radocprogramme in the public distribution
network since 1994, resulted in vastly reducingdberall municipal water demand; this in spite of
a rising per capita water demand generated by@aeasing standard of living.
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Agriculture (P2 UNIDEB)
The main groups of adaptation methods are:
Adaptation with croppingyhich includes:

* Adjusting sowing dates and crop rotation to temipeesand rainfall patterns;

» Use of crop varieties, which are better suitedew mweather conditions;

» Developing varieties more tolerant to heat and nsttess

Adaptation by drought management, which includes:

» Decision-making tools, like climate forecasting amirmation sources;

» Appropriate tillage technologies;

* Reuse of irrigation water and other waste waternsh(ar without utilising wetlands for
storage and cleanup); (Remark of the Co-ordinadrequently suggested technique, which
is against the basic nature- and wetland conservatiles and agreements, especially in the
case of waste water cleanup)

Inefficiencies must be identified and addresse@s€hnclude:

» Open reservoirs and channels which are vulnerablater losses due to evaporation,

* The use of inefficient irrigation systems such @sdw irrigation whenever other forms of
hi-tech solutions can be used;

» Improperly managed and un-maintained irrigationeys, resulting in excessive leakages
and spillages of water;

* The cultivation of water inefficient crops whichalis to reduced productivity for the water
used,;

» lrrigation plans will need to be based on carefahping and thorough assessments of their
impacts.

Policy options are: Synergies need to be develdypddeen Water, Agricultural and Development
Policies. In this scenario, water utilization b thgricultural sector will be assessed and itsiefit
use promoted. Initial measures have already béem thhrough a number of Voluntary Codes in the
National Codes of Good Agricultural Practice of Mman States. Further measures however are
needed in the short term to incentives the apphcadf the measures outlined in these codes.
Economic instruments should also gradually be duoed in order to disincentives wasteful
practices. Development policies should also gueatenérs towards the construction of covered,
underground reservoirs (in areas with high lossesvaporation).

The maximization of crop-yield efficiency throudtetuse of hi-tech irrigation systems should also
be promoted. Fiscal incentives can be introducedinvRural Development Programmes.

Studies on ‘alternative cropping’ to determine ¥rability of current agricultural practices and ithe
impact on water resources management should beedtaout. These should lead to the
identification of the most suitable crops in thedbsituation.
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Industries:
There is a scope for increased water demand marmagemmcluding lower production costs,
increased competitiveness, lower environmentalpidat (emissions).

WP 3.2 Adaptation strategies aimed at the water sygy side (P9, SHMU)

There is a need for a more integrated interdigtdpli approach to adaptation and mitigation, water
supply and demand.

People and society

The top priority for adaptation in the water sechbould be to reduce the vulnerabilities of people
and societies to shifts in hydro-meteorologicahti® increased climate variability, and extreme
events. A second priority should be to protect sesdore ecosystems that provide critical land and
water resources and services. A third should hdose the gap between water supply and demand
by enhancing actions which reduce demand.

The following are examples of adaptation optionat tincrease the resilience of people and
ecosystems by improving access to water and e@msystrvices in order to establish and maintain
sustainable environments and livelihoods:

Increasing water supply and ecosystem services:

» Expansion of rainwater harvesting to improve fiedincultivation and groundwater recharge

» Adoption of water transfer schemes

 Restoration of aquatic habitats and ecosystemcssr

* Increased storage capacity by building reservoirs

Decreasing water demand and increasing use eftigien

* Removal of invasive non-native vegetation froparian areas

» Improvement of water-use efficiency by water &@ing

» Spread of drought-resistant crops

* Improved management of irrigated agriculture,,echanging the cropping calendar, crop mix,
irrigation method and repair and maintenance @jatron infrastructure

» Expanded use of economic incentives to encourager conservation

* Improvement of urban water and sanitation infragtire
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5. NRDC (2010), Climate change and water ResolMaasgement: Adaptation strategies for protectingpReand
Environment. Available from

http://www.nrdc.org/water/files/waterandclimate.pdf

6. IWMI (2009), Flexible Water Storage Options atthptation to Climate change, Issue 31/2009. Abkelrom
http://isivivane.com/kmafrica/files/FlexibleWateoBageOptions.pdf

7. Federal Ministry for the Environment, Nature ervation and Nuclear Safety (2007), Conclusioosfr
International Symposium: Climate change and thepesn water Dimension. Available from
http://www.climate-water-adaptation-berlin2007.al@¢zuments/conclusions.pdf

8. Water Scarcity and Droughts Expert Network, Droughhagement plan report, Including Agricultural,
Drought Indicators and Climate Change Aspects, feso Communities, 2007
9. Jos Timmerman et al. UNECE, Guidance on Water attapfation to Climate Change, 2009. Available from

24



FIRST PERIODIC REPORT — CLIMATE WATER 211864
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Agriculture

Co-ordinator’s remarKThis text below is important but does not reéilly to the definition of DowW
for WP 3.2 Agriculture (Adaptation strategies aimatdthe water supply si@te“This group of
strategies are focussed at the provision of variomsans of irrigation water (from surface
reservoirs to deep confined ground waters, payiriterdion to the limitations relating to
gualitative, quantitative and ecological aspectsl éime renewing rates of these resources). Fighting
of droughts and water scarcity belongs also to ttasegory’ Should be restructured in the final
report.

There is a need for a more integrated interdiswpyi approach to adaptation and mitigation of
water supply and demand.

Future projected trends in European agriculturéugee northward movement of crop suitability
zones and increasing crop productivity in Northéfarope, but declining productivity and
suitability in Southern Europe. This may be acconmpd by a widening of water resource
differences between the North and South, and aease in extreme rainfall events and droughts.
Adaptation measures in agriculture include follogvigroups: prevention measures, measures to
improve resilience, preparation measures, respoessures, recovery measures, cross compliance,
rural development, water pricing, control and maornitg, water saving irrigation.

Important measures are:

- Change of sowing dates and cultivars of cropgptamize availability of water

- Continuing development of crop cultivars and cropnagement to optimize use of naturally
occurring water

- Development of risk maps as adaptation strategy

- Minimum tillage offer opportunities for soil wateetention

The Common Agriculture Policy (CAP) and the WatearRework Directive (WFD) are dealing
with the protection of waters. Synergies betweeth lpmlicies should be strengthened. The main
areas are:

CAP: cross compliance, agro-environmental schemeal, development, diversification;

WEFD: protection of waters by nutrients, pesticidester protection zones, water saving methods,
water pricing, monitoring and assessment.

Guidance provided by the UN Economic CommissionHarope will be tested on several pilot
projects in countries of Balkan, Eastern Europejdaaus and Central Asia.

Nature conservation
Text of P8 UNILEI
There are many management options and objectivesistence for nature conservation; however,
it is apparent that different adaptation strategvdsbe required for different situations. Frometh
literature reviewed so far, the main adaptation susss in the area of nature conservation were
identified as follows:
» The preservation and expansion of existing forestsg,; increase tree species diversity with
dryness-tolerant endemic species where declinestar availability are predictéd
» The prevention of habitat fragmentation and dectirgene-pools
» Minimise extinction of species by giving opportuest for adaptation (e.g. phenotypic
plasticity, adaptive evolution or migration to slile sites)
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The improvement of forest management techniquesoroter to better utilise water
resources’.

Avoidance of forest and wild-land fires

Rejoining of agricultural production and forestry

Wild game management

Protection of species through adequate provisigiratected areas and policy

VVVY V¥V
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[1] Malmsheimer, R.W., Heffernan, P., Brink, S.a@dall, D, Deneke, F., Galik, C., Gee, E., Helm#\.,JMcClure,
N., Mortimer, M., Ruddell, S., Smith, M. and Stetydr. (2008). Forest Management Solutions for Miiigg Climate
Change in the United Statekaurnal of Forestry April/May. Available at:
http://www.safnet.org/publications/jof/jof cctf.pdf

[2] Noss, R.F. (2001). Beyond Kyoto: Forest Managetin a Time of Rapid Climate Chan@&onservation Biology
15(3) pp.578-590

[3] Lang I. and Jolankai G. (2009): The VAHAVA RepdGlobal Climate Changes, Impacts and Respomses i
Hungary (English language condensed summariedexted chapters of the VAHAVA report, a specialsien of the
English booklet in edition, made for the Climate&farojectOriginal reference: Lang I., Csete L., Jolankai M.
(editors, 2007): Globalis Klimavaltozas: Hazai satéés Valaszok: A VAHAVA Jelentés. Szaktudas Kiathz,
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WP 3.3 Damage prevention and mitigation strategieis water management(P6, Geonoardo)

As a foreword, the Consortium wishes to emphasize that the experiences with the mdstastating
floods of the period May-June 2010 in _Middle Europe and in the Mediterranean might
necessitate the complete reconsideration of the adaptation techniques so far available in the
international literature. This will especially camn measures needed to provide safety for human
life and means of preventing hazardous health-galising pollution and epidemics (due to
overflowing of sewers into populated areas, anddfiiere of dikes). Another fairly new concern is
the extreme flooding of small streams and everreéls and rivulets. Adaptation techniques of this
type must substantially reconsider hydrological auader management strategies of mountains and
hills along with that of woodland and rangeland agement strategies. The consortium has a
feeling that we look forward to new strategieshe toming years of much higher expenses than
what Member states have considered so far.

Technical adaptation strategies of combating cknatange impacts include the following main
categories:

Strengthening and reconstructing flood defenceastfuctureis still the basic measure in flood

defence. The rising of levee height alone cannahbeoverall means of flood control in any river
basin. Widening the flood channel by moving theofloevees might offer solution. Need for

cleaning overgrown flood channels might be an aptwith due concern to ecological requirements
of the protection of remnants of endemic floodplairests and other valuable ecotone vegetation.

Enhancing local storage of water and to catch watdrere it falls This is a group of basic
adaptation approaches. Storage as a technical nwfafisod control span from very small
headwater reservoirs (catch basins), through alralbgshe means of non-point source pollution
control, which are usually coupled by runoff cohtemd water retention/infiltration techniques
(terracing, strip cropping, contour-line tillageveowinter crops, mulching, no-tillage and
conservation tillage.).

This block of strategies also includes land-useedty and crop managements, with an emphasis on
the water management of forests, and new afforestatn urban areas this includes precipitation
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and runoff control (rain water harvesting, permegivements, series of urban ponds and wetlands
for storm-water storage).

Flood control (attenuation) reservoirsThese is a group of strategies that includes g@égyof
reservoirs (frequently multipurpose ones) spansicegje range from small headwater valley dams
to the impoundments of large river dams, as thelyaale flood attenuation effects. A special type is
the emergency reservoir, which is only filled aghhfloods. In larger river basins this also hawe th
danger that excessive or over-storage of water petream areas can cause water shortage
downstream, especially in low flow periods. Foremational river basins this will require the
changing of water policies so as to end up witlerimitional regulations enforcing strength in
sharing water resources.

Flood control (attenuation) reservoirsThese is a group of strategies that includes alegyof
reservoirs (frequently multipurpose ones) spanrfiogn small headwater valley dams to the
impoundments of large river dams, as they all Hénad attenuation effects. A special type is the
emergency reservoir, which is only filled at higbods. In larger river basins this also have the
danger that excessive or over-storage of water getream areas can cause water shortage
downstream, especially in low flow periods. Foremational river basins this will require the
changing of water policies so as to end up witlermational regulations of enforcing strength in
sharing water resources.

Constructing a second flood channel and floodpleghabilitation Reclamation of floodplain
wetlands and braided river systems with the opepingecond flood channel can be an efficient
solution. Although it is far from a very generadlpplicable technique, it can be very advantageous
in meandering river reaches, especially on fland¢arNevertheless, one would need special
ecological considerations, with special regard tatew diversion to other catchments, also
mentioned in the study of EU Project ‘Adam’. A siédtype of this approach to reclaim off-levee
(e.g. sites on the protected side of the leve@dflchannels and wetlands and use them as kind of
emergency flood storage system coupled with othatemwuses (fishery, traditional pastures for
grazing animals, ecotourism. etc)

Adaptation Strategies mentioned in the thematiagam floods(few examples only, see the details
in the thematic focus)

Riverine flooding: The combination of structurahfds, dykes, reservoirs) and non-structural (early
warning, spatial planning, ’living with water’) ftal defence strategies could be the way forward to
address the increasing flood risk. Cleaning anchteaance of flood channels is also a key issue to
increase the discharge capacity of rivers duringds. Basin wide international agreements should
secure and regulate the water balance of the raaptation strategies need the reconsideration of
River Basin Management Plans (RBMP) in such a wsayodollow the routes of water from the
point where it falls to the point where it leavedse tBasin and regulate the flows (with
ecohydrological means, see under WP3 later) in sualay that all users (both Man and nature)
receive sufficient shares. This approach could akp (partially) the severe inland excess water
problems.

Coastal flooding: Managing coastal lowlands could & useful strategy, as with reducing the
human-induced subsidence (due to groundwater vettnal) of these areas could reduce possible
impacts. Economic analyses suggests that the optigost—benefit response to land loss due to
sea-level rise would be widespread protection rathan abandoning populated and exposed
coastal land.

A number of conferences and workshops have beeented on this topic, for example
"Floodfighters”, focussed upon the following themeshancing protection capacities, structural
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and non structural flood protection measures, khow- of participating countries, cooperation

during floods. Similar were the main topics of dretworkshop — Climatic Change and Floods, 8 —
10 September, 2009 in Karlstad — recdavelopments in climate change scenarios, progress

model predictions and needs for research and olewvant, examples from Member States on
governmental and national strategies includingslagon regarding climate change, best practice
example from Member States, prevention and prepassdin view of climate change and its

impact on floods with special regards to civil gatton, cross-border cooperation related to how
climate change impacts on floods, Synergies wighwhater Framework Directive and contribution

to the process of the work with water and climdtange.

Protection against rising sea water levels and sueg(P 10 SOGREAH)

Cities in low coastal lands including deltas ara@asingly vulnerable to rising sea water level$ an
surges which often combine with river floods. Thgk also combines with the ground subsidence
which is often of the same order of magnitude tiienabsolute sea level rise. The resulting relative
sea level rise is typically in the order of 10 mar pear.

In the full report of WP3 (under work) examplesretent disasters will be given. Here we only
mention the most recent ones across Europe.

Recently, the Xynthia windstorm which crossed Westéurope on 26-28 February 2010 was
responsible of the death of at least 51 peopldy #&t more said to be missing, on the Atlantic coast
of France. Most of the deaths in France occurredmd powerful storm surge topped by battering
waves up to 7.5 m high, hitting at high tide, snesthough the sea wall off the coastal town of
L'Aiguillon-sur-Mer.

Adaptation measures envisaged
Below only European examples are mentioned, whike full report will contain more detailed
overview.
In the costal areas impacted by the Xanthia storfarance, a contradictory survey is currently on
going to precisely determine the zones of extrear@dr on the following criteria:

0] where more than 1 m of submersion during the stsrexpectable,

(i) where houses are built at a distance less thamloéhind a dyke,

(i)  where the speed of the submersion presented ad@angeople.
On the basis of this survey all people living ie #ones of extreme danger will be relocated.

In The Netherlands it has become recognised th#t,sea level rise, it is not possible to continue
“engineering as usual”. It will be too much to toyfight head on, with hard defences to protect all
settled coasts. Whilst engineering protection wagksain an option, it has been recognised that
this should not be the only one. In recent decddesling for maintaining dykes and other defences
has fallen in Netherlands, and in a 2006 audigadt one-quarter of these structures were nob up t
the Netherlands’ own standards. Faced with theitye#that sea levels will continue to rise
Netherlands has been forced to rethink its strategyis now pioneering a soft approach to self-
defence. The concept — called 'ecological enginges- encompasses a variety of approaches for
working with nature rather than confronting natsirédrces head on. Researchers hope these
techniques, including the restoration of wetlarmsgches and natural floodplains, could help deltas
and coastal areas adapt to rising seas and fistoens. Ecological approaches are “more about
adapting to what's happening, rather than fighitihg

In Rotterdam, which is particularly vulnerable thet effects of climate change on water
(precipitations, river, sea, water table rise)rarbstorming exercise is on-going to make theaegi
“climate proof’. The aim is to create a system tisagufficiently robust and that can adapt in good
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time to changes as they occur, a system that & tabtesist extreme conditions and continues to
function. Another requirement is resilience, ilee tsystem is to bounce back if ever it should
unexpectedly fail. Heterogeneous teams with expi&ddandscape architects, town planners, water
management consultants, juridical advisors, ecosismetc. have been working on the elaboration
of a “climate compass” which is a tool-box filledtvclimate adaptation measures aimed to serve
project leaders and managers involved in spatiahrphg in areas both outside and behind the
dykes. Some innovative measures were identifiedoaoposed such as:
» Elevation of infrastructures in combination witlewhted ground floors;
* Doing nothing to prevent quays from flooding in donation with the construction of wet-
proof ground floors;
» Searching for location for a floating quarter;
* Reserving space in combination with stimulating tdevelopment of temporary
constructions;
* Development of temporary constructions in comboratvith elevating entire areas.
However in the end it is not so much the specifictent of the measures that is interesting forrothe
cities; it is the elaborating process itself whiglpromising and which can be transposed.

General recommendations for adaptation

The case studies show that the approach of thdatga®tections is gradually changing in due
consideration to the fact that the sea level wolhttue to rise and that it will not be feasible to
build always higher and stronger structural defenddon structural approaches of coastal
protections are increasingly considered as a camgaiéto the classical structural approaches.

There is no unique response to the challenge baldox of possible adaptation measures, which
may be valid for some time only, and may have todpéaced by others in a later stage. Adaptation
shall therefore be innovative and flexible. Differetypes of adaptation measures might be
envisaged for different areas. It will be very imjamt to associate various stakeholders in the
decision process including scientist, engineersidigal advisors, urban planners, architects,
economists, local communities, political leadets, e

Relocation of people seems however difficult taakeided in areas which are or which will later be
exposed to extreme danger.

References for seawater rise and storm surges @ $PGREAH
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février 2010. N°2010/9 dated 25 may 2010, pp 133-14
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at: http://www.nature.com/climate/2010/1004/full/clirae?010.28.html

[3] Nijhuis, L. (2009). Instruments for Climate Aglation in Rotterdam. Proceedings of the Fifth WrBesearch
Symposium. Marseille.
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Snow and mud avalanches:

No documents on this subject have yet been prodebkmvever it is known from the experiences
of the recent years (during the project) that bathlanches have become an increasingly large
problem.

In the case of snow avalanches, the Alpine counii® considering the banning of helicopter-
assisted deep-snow skiing in areas not assigneskiens, as it represents a major danger in crgatin
snow avalanches. This has already been decidednie #\Ipine countries (Switzerland), but for
some legal reasons it is difficult to ban. (Perémage of the Co-ordinator: it is the sport of trexy

rich people, and that might be an explanation efsiowing down of the introduction of this ban).
Mud avalanches are experienced as this reportiitemyrover the entire hilly-mountainous parts of
Middle-East-Europe (and also probably elsewherdjerd does not seem to be any technical
preventive strategy (or it would be prohibitivebypensive). Legal administrative regulations must
take care of the proper water management of muldastae endangered places, with special care
for the spillway-safety of headwater reservoirg] arosion detention basins, etc.

Excess inland waters:

The solution to excess water problem is not soigéttforward, not even technically, although
farming communities might be forced to give up efapning in their excess water-ridden fields
(for EU regulation or other purposes) and thendh@&get fields” not drained anymore at large
expense, could be turned into wetlands of highaegohl value and of value as “eco-tourism” sites,
which latter also can yield some jobs and locabme. This also could be coupled with the
emergency floodwater storage systems of the needflmntrol plan of Hungary (the Vasarhelyi
Plan Update), as has been already demonstrateshty gilot projects (like that of Nagykdr The
above mentioned pilot project of Nagykbmeans returning to multipurpose (ecohydrological)
traditional water-and-land management techniquethefflood-prone areas. This technique is a
promising solution to many climate change induceatew related problems. (More detailed
description with illustration is available in théadmatic Focus on floods). Nevertheless this could
provide only partial solution to excess water peots of flat agricultural land, as a large perceatag
of cultivated land might be subject to excess watendation causing high or total loss of harvest
as it happened in May-June in 2010 over the efiitend-part of the Carpathian basin.

References for WP 3.3 by P9 SHMU
1. Swedish Civil Contingencies Agency (2009) Worksi@matic Change and Floods, Karlstad,
http:/www.msbmyndigheten.se/ui/templates/pagestistatiPage.aspx?id=49088esplanguage=sv#
2. University of Warwick, United Kingdom (2007) FLOOBDEHTERS Conference & Workshops.
http://www.2007.flood-fighters.com/
3. University of Gloucestershire, United Kingdom (20G8 OODFIGHTERS Conference & Workshops.
http://www.2008.flood-fighters.com/08Index08.html
4. Fire Service College, United Kingdom (2009) FLOQGHTERS Conference & Workshops.
http://www.flood-fighters.com/09IndexFSC.html
5. ICPDR - International Commission for the Protectiéthe Danube River (2006) Flood Action Programme.
Action Programme for Sustaineble Flood Protectiothe Danube River Basin. Available from
http://www.icpdr.org/icpdr-pages/flood_action_pldrim
6. Barszczynska, M., Bogdanska-Warmuz, R., KoniecBiyMadej, P. and Siudak, M. 2008:Methodological
Guide to Local Flood Warning Systerfsakéw: DELTA, ISBN 83-88897-64-0

7. Kolektiv aut. 2003Povodne pred, ptas, po... (leafletBratislava: SHMU, ISBN 80-88907-381

WP 3.4 Adaptation strategies of strongly water relted economic activitieP10, SOGREAH)

Successful adaptation strategies have to followomneon and integrated approach that covers
measures in all water-related sectors, in particuhasectors that are strongly depending on the

30



FIRST PERIODIC REPORT — CLIMATE WATER 211864

availability of clean and/or sufficient water, su@s water supply, agriculture, electricity
production, inland navigation and tourism. Such agproach will provide successful win-win
solutions and avoid negative cross-sectoral fe@ttshaf measures or non-action in one sector. It
also allows to include the preservation of aquatid other water-dependent ecosystems, which is a
prerequisite for developing effective adaptatioatsgies.

Adaptation measures of a structural nature caneadimplemented without launching constructive
discussions with all involved parties, includinglipcal leaders, environment associations and the
wider public. Experience shows that a long timeiquetypically 30 years) is needed to lead a
structural project from its early concept, througle various levels and types of studies, until its
complete achievement. If structural adaptation messare proved to be necessary for navigation
or energy sustainability, constructive discussisheuld begin as soon as possible and should be
supported by high quality, independent, researchkvaod consulting studies that everybody can
trust.

Navigation
Successful adaptation strategies have to followomneon and integrated approach that covers
measures in all water-related sectors. Navigatimmagement and planning need to become
climate-proof: the focus should be on making thghtrichoices regarding the infrastructure,
compatibility with environmental legislation inclug climate change, and the development of an
innovative navigation fleet that can cope with fetalimatic conditions.

1) Inland navigation
Suggested responses are: creation of water stadgptation of sediment management, adaptation
of vessels (reduction of draught), deepening ohobkés.The most efficient adaptation technique is
river canalization, that is the building of ser@giver dams and thus eliminating the rising numbe
of fords and navigation bottlenecks in the dryiraytpof Europe. Nevertheless, there are serious
ecological-water quality consequences, especiéllye rivers remain polluted. So an adjoining
adaptation strategy must be the full control ofpalint and non-point sources of pollution. In this
case the created impoundments will still suffer someological changes of fish and invertebrate
fauna and also in the entire flora, but the re@stexperiences indicate) is a water bird sanctuary
(However, strong opposition of any impoundmeniksly from “green environmentalists” in such
cases)

2) Maritime navigation
Increased levels of quays and of sea wall strusfateonger and higher salt water erosion resistant
bridges are needed. Increased maintenance to tpastection infrastructures will be necessary
(seawalls, dunes, breakwaters). These are adaptstiategies suggested by the profession of
navigation. They will conflict with other aspect$ the river management and thus can only be
applied with due respect for the aquatic environntierough application of the WFD (for EU) and
other directives and regulations.

Energy, hydropower and thermal power generation

Energy is highly dependant on water availability foansformation of mechanical energy into
electrical energy (hydropower) of for cooling wattirermal power). Variation of water availability
will depend on the latitude. Adaptation measuresgstiinave to be adjusted to the specific
circumstances of individual regions.
The following measures are recommended:

« Enhancing storage capacity in Alpine and south pema areas

« Storage, then release of water during low flowqvill be needed
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« Need for research on water usages, their impad¢hemesource, the adaptation to
Climate Change, the conflicts which may result

« Need for reinforced monitoring of aquatic envirommgf. WFD)

« Need for storing monitoring data in shared databasailable to scientists and water
users

Even if, as a consequence of Climate Change, tineahrcumulated inflow increases (this is
expected for the North of Europe) a seasonal ahift severe droughts in summer are expected. A
key action in the portfolio of adaptation strategig to increase water storage capacity to make it
possible in summer to (i) continue with hydropoweoduction, (ii) support low flow in particular
for thermal power plant cooling. This supposes #margement of existing reservoirs and/or
creation of new reservoirs. Reservoirs howeverkamvn to generate significant impacts on water
courses (e.g. morphological changes, barriersstorfiigration). Such structural measures should be
studied in great detail before implementation.

Among existing or planned reservoirs several havev{ll have) multi-purpose objectives. In these
cases the impact of climate change on hydropoweves more difficult to assess due to the many
interactions and the associated constraints ofsaier multi-use. The assessment of the climate
change impact and the adaptation measures to peg®d shall take into consideration all uses of
the reservoir.

The management of cooling water demand, in padrawhder low flow conditions, should be made
a part of the river basin management plans, andlghaclude hydro peaking, minimum flow,
reservoir management.

The adaptive capacity of alternatives for eledlyicgeneration is a key element of further
development of the energy sector. Decentralisedoagpes and a diverse energy mix are likely to
be beneficial both in terms of adaptation and rati@n on the supply side through energy
efficiency, which should play a key role in natibmad trans-national European mitigation and
adaptation policies.

The electricity sector should take into accounitgnplanning the vulnerability of the European
electricity system to intensified climate variatyiland water related extreme events.

The existing grid should be assessed and if nege$sdher developed to reduce vulnerability
against climate change. Options such as decemalislectricity production and/or an

interconnected “European Grid” should be considered

Other industries

The strategy is to anticipate the need for adaptadnd ensure that industrial processes with low
water demand are available in due time to facasdns of water deficit.

WP 3.5 Building adaptive capacitiegP4, USF)

This larger group of adaptation strategies inclutiesregulatory, economic and institutional means
of adapting to changes of water resources and weltted issues. Project partners of WP 3.5 are
compiling an inventory of existing efforts to buiitlaptive capacity in Europe and exemplary in

four European river basins. To compare the effimty developed a framework which builds up on

different aspects of building adaptive capacity.
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In compliance with the WP 3.5 objective, an indiatlist of efforts to build adaptive capacity

implemented by ongoing and recently completed ptsjavithin a European context has been
compiled. In order to highlight the key elementstluése projects the list includes the following
structure:

. The level of the initiating organization within tpelitical landscape.

. The categories of efforts to build adaptive capyaa# prescribed in the objectives

. The geographical scope.

. The project objectives.

. The main themes and focus points.

. The means to achieve increased adaptive capacity.

. Target groups (including level within the politickhndscape at which these groups
reside)

This list supports a multi-level governance persigec analysis on the development and
implementation of adaptation effort in major Eurapéransboundary river basins. This list includes
adaptive capacity building effort in the followingU river basins: Danube, Elbe, Rhine and
Guadiana and efforts to build adaptive capacityadBuropean scale. So far the list includes 70
projects. But most of them are focussing on a Eeeapscale. In order to come to an adequate
comparison of adaption effort in the selected rivasins, more representative projects are to be
added to the list. The list should include 10 prtgdor each river basin. So far an internet survey
telephone conference with the national environmeagancies and river basin agencies, an online
survey and studying of project papers has been tsgain more information. Contributions of
sub-WP 3.5 partners are also envisioned.

There are six components for the comparison oftadapapacity building efforts. These are:
Degree ofstakeholder participation during the project

Science-policy interactionin transforming information into knowledge

Role ofcommunication and communication toolsn supporting science-policy interaction
Multi-level governance in coordination & implementation of the project

Thematic & sectoral integration in development & implementation of the project
Monitoring & evaluation mechanisms embedded in the project

ok wNE

For each of this components the efforts to buildpdide capacity that are identified in the invegitor
list are ranked. By comparing this and using tHeeoparameters of the list, missing components
required can be identified and further suggesticars be made for improved adaptation strategies
e.g. which geographical areas (concerning the gedseiver basins) or which target groups should
be taken into greater consideration in regard dtilmg adaptive capacity.

WP 3.6 Strategies to combat climate change inducedater pollution (P1, VITUKI)

No input from partners have been received so fans€quently the text here is the opinion of the
co-ordinator based mostly on his earlier projestan.tiszariver.com and publications (see at the
end of this chapter). On the mid term workshoplov&kia the Co-ordinator delivered a slide show
presentation on this subject, which can be seenaghe project website. Main conclusions so far
are as follows:

Large-many water quality impacts were identified, lthe adaptation strategies of pollution control
fall into three categories:
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1. Dilution (which is not a solution to pollution ataged by a basic rule or rather axiom of
water pollution control);
2. Tailoring waste- and sewage-water treatment teclyies$ to the altered climate change
induced situation and
3. Application of diffuse or non point source polluticontrol techniques (the BAT and very
new ones). This will be the most critical issue.
Dilution as an adaptation strategy for water poituwi(quality) control:
Although in principle not acceptable, it might beeded in serious cases of water quality
deterioration. The storage volumes of reservoias tdan be used for dilution will be available for
other purposes, such as fighting drought, irrigatemergency flood storage, etc..
The dilution water provided from the Lake Tiszag{liie 3.6.1) to reduce cyanide concentrations
peaks of the downstream travelling pollution wat¢he BaiaMare/Nagybanya Catastrophe is also
an example were dilution can really be of help.
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Figure 3.6.1 Impact of dilution on pollutant waves (source: the Tisza River
Project: www.tiszariver.com)

Tailoring waste- and sewage-water treatment teobaiels to the altered climate change induced
situation

Nearly all projects and documents analysed withiojeet Climate Water mention the need for
upgrading wastewater treatment technologies. Hokyeties cannot be reviewed for all possible
industries. The climate impact situation and thiegoof water, the charge on environmental load
and the penalty-incentive systems of adaptatioh sutely bring the required technologies. This
means that technologies are already available lamahaon-technical legal-administrative means of
adaptation shall take care for ensuring the apjbicanf the suitable ones.

A related critical issue (see also WP2) is the @gpdicy of sewer systems in draining the much
increased and much flashier, urban storm runofuimas. The overflow from combined sewer
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systems are causing serious health risks, but aeplsystems also cause serious pollution and
inundation problems. The technical solution isrdglacing of combined systems by separate ones
and/or building new much larger systems. Both ary expensive solutions

Application of diffuse or non point source pollutioontrol techniques

A proven fact is that non-point sources represetiedlarger part of total annual load of water
pollutants for many parameters (BOD, COD, TP, savericro-pollutants, etc.) for the last few
decades. In Europe, with the success and progfed&D-induced sewer and sewage treatment
development, this contribution was and is beingrattically increased!

A further increase of non-point source diffuse pidin loads is being experienced by the impact of
flashy, more fierce and intensive rainfall-runefhich is induced by Climate Change.

Regarding diffuse source control strategies, on@fproblems is that although we know the NPS
control techniques and several books have beetewrdn them (also by the Co-ordinator of this
project) and even BAT is available in publisheddguice format, we still do not know (at design
support level) their pollutant removal capacity aefficiency! This is because very few
experimental data are available on real catchmealeapplications.

All the NPS techniques, together with the hydratashydraulic management techniques can be
called Ecohydrology. We will return to this isswedlso in other research chapters and finally in
WP5, where ecohydrology and the related water aassrbudgeting tools can be offered to bridge
the “policy gap” in River Basin Management Plann{RiBMP)

References for WP 3.6 by P1 VITUKI

Jolankai G. (1983): Modelling of Non-point Sourcall&ion. In: Application of Ecological Modellingni Environmental
Management (Editor: Jorgensen S.E.) pp 283-37@vielsScientific Publishing Company, Amsterdam.

Jolankai G. (1989): A nem-pontstie(mezgazdasagi) vizszennyezések szabalyozasa soramnadkdat modszerek.
(Techniques to control diffuse agricultural souraasnon-point source pollution, in Hungaripin: A Vizminéség-
szabalyozas Kézikdnyve (Szerkés#atona E.) AQUA Kiadd., Budapest. pp 165-170

Jolankai G. (1992): Hydrological, Chemical and Bgital Processes of Contaminant TransformationTasadsport in
River and Lake Systems. UNESCO series; TechnicauBents in Hydrology. WS-93/WS.15. UNESCO, Parid4Y.
Thornton J. A.; Rast W., Holland M.M., Jolankai ®yding S.O. (editors) (1999): Assessment and @bofrNon-point
Source Pollution of Aquatic Systems;- A Practicgipfoach. Man and the Biosphere Series Volume 2E&0D, Paris
and Parthenon Publishing, Carnforth. p. 466

Jolankai G., Bird I. (2000): GIS based integrateatew management decision support model for the Ralar Basin,
Hungary. Proc. Int. Conf "Water Resources Managérrerthe 21-st Century, with Particular ReferenceEurope”.
Budapest June 2000 1-3, pp. 113-120

Jolankai G. (2004) Eutrophication of surface waterd the role of diffuse (agricultural and urbanjrient sources. In:
Pollution processes in agri-environment:- a newr@ggh. (Editors: Lang |., Jolankai M.,6Kives T.), AKAPRINT
Publishers, Budapest, pp-147-163

Jolankai G., Biré 1., (2008) Nutrient budget mouhgjlfor lake and river basin restoration. Etohydrology: Processes,
Models, Case Studig&ditors: D.M. Harper, M. Zalewski, N. Pacini), ®8A Wallingford, UK, (ISBN 978-1-84593-
002-8), pp 138-185

Summary of adaptation strategies from the “vertical Thematic Focus on Water Management
carried out for WP2

One important reference studied can be entitled @\an be done in water management to cope
with, and adapt to, climate variability and charigeffd deals with adaptation. Some important
findings are: 1) knowledge of water management omeasis mostly available, but no “universal”
adaptation approach exists. 2) The strengthenirigeofprecautionary principle” is important. 3) A
warning on the “the irreversibility of sea levekef is repeatedly necessary. 4) IWRM and
Integrated Coastal Zone Management (ICZM) are presées for adapting to climate changes. 5)
Measures that enhance both ecological and humdremes in vulnerable settings are crucial for
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mitigating the growing risk. A whole chapter (2@dping Strategies for Dealing with Uncertainties
Associated with Climate Variability and Change”) tife booklet deals with adaptation and
management strategies.

Another important lesson might be that the buildamgl careful operation of reservoirs can be an
efficient multi-objective adaptation strategy foany surface water uses and users (a strategy that
can be the source of problems in internationalrrivasins). An important and generally valid
strategy is the “enhancement of human and ecolbggsdience”, which may also be termed as an
ecohydrological strategy that can be applied oerrivasin level (as the same of water saving-
storing land use management techniques) or at \@nall local level (securing the appropriate
water supply of a floodplain wetland).

Overall land use management is required. Protecifahe coastal areas from breaching or over-
topping of sea walls during storm surges is reglife comprehensive set of adaptation strategies
have been published for an international riveroasiCanada and USA, which might be relevant to
Northern Europe angill be reviewed for WP3

Integrated Water Resources Management (IWRM) arategfic Environmental Assessment (SEA)
could be efficient tools of “climate proofing”, he technique overcomes the serious lack of
integration between water quantity, water qualitg ghe state of the aquatic ecosystem. In coping
with Climate Change impacts this integration musttibe major objective and this also follows
from the need for fulfilling the main objectivesthie Water Framework Directive.

Four basic overall management strategies, GEO-#asics of UNEP, are modelled by the Project
SCENES,; there might be a need for reinterpretireg “Bustainability first” strategy, as the most
likely way out from climate-water problems.

Possible impacts on the management and planningoaétal defence decisions, suggest that
effective adaptation may itself require lengthygasses of technical, legislative, and social change
The analysis of place-specific responses to climasage risks is a crucial undertaking.

The need for effective adaptation measures in thgemwsector and their potential impacts on
adaptation and mitigation in agriculture will beegtest in Southern Europe as a result of increased
production vulnerability, reduced water supply amteased demands for irrigation

Summary of adaptation strategies identified by theThematic Focus on Water Quality done

for WP2 :

References can be found in the thematic focus.

Control of diffuse, extreme runoff event inducedads needs urgent development and increased
attention. Management actions to control point aadpoint source pollution and treat wastewaters
discharged into the environment are the essentiategy. Future water quality will be very
dependent on future human activities, includingavatanagement as the policy enforcing activity.
Improved treatment of point source pollution soaraee mentioned, without mentioning the need
and the likely dominance of agricultural/urban dsf¢ loads and their treatment. Drainage basin
scale water quantity (runoff control, saving raitevawhere it falls) and water quality (land use
management), that is IWRM or RBMP in the integratp@ntitative, qualitative and ecological
sense, will provide the overall solution. Measutegeduce flood risk could result in improved
urban water quality via sustainable urban drairaggems. The potentially increased agricultural
non-point source load impact due to the increasewmg season” needs really much more
attention. Model experiences indicated that the tneffective strategy in counteracting excess
nutrient loads is to change land use or reducgigertuse, followed by water meadow creation, and
atmospheric pollution controls. Overall basin widetrient load reduction is requested for the
control of nutrient loads, along with the urgenéddor intensified measurements and monitaring
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3.4 WP 4 Identification of research need@&1, VITUKI)

WP 4.1: Research needs according to the magnitudé water-related impact and the urgency
of counter action(P1, VITUKI)

The development of the index IMAU (Impact Magnitwatted Action Urgency) was rejected by the
Consortium on their first workshop in Rome. Thesmang (with some justifiable concern) was
that index development is a huge work and no ovarad general index of any type has ever
worked well for the purpose they were created. Kbetess, the partners agreed upon the request
of the Co-ordinator that some type of ranking maestmade, since it is referred to in the DoW in
several chapters. Recently (May 2010), in the rardatworkshop in Slovakia it was decided that
after the completion of WP3 (identifying all addpia strategies) the ranking of magnitude and
action urgency will be made by all partners. Tothid, Partners 5 (USF) with Partner 8 (UNILEI)
offered the development of a method of evaluatiwhthe Meeting produced a table (Figure WP4/1
below) which would be filled by all partners.

Status of WP5 on Identifying and bridging gaps in
water related European policies

SEVENTH FRAMEWORK
PROGRAMME

Predicted Vulnerability of Likely timescale of

Predicted Impact of Climate Change | Magnitude of impact | recipient ecosystem | impact

upon water resources

Anticipated Adaptation
Strategy Anticipated Anticipated Anticipated

necessary Magnitude of Urgency of action Timescale of action

startegy necessary

Figure WP4/1

WP 4.2 Ecohydrological water and ecosystem managemt strategies(P7, UVIEN)
Text by the Co-ordinator and P8 UNILEI:

These strategies are the most important onescthdtl help simultaneously in the adaptation to
several climate-change induced impacts. The riasiFbwide controlling of flows and pollutant

mass fluxes, which would be needed for adaptinghémy or most of the water-related climate
change impacts, (floods, drought, excess watertgrwaollution) can also be called the “water-
environmental engineering core” of the ecohydratabiapproach. To this end we will shortly
define this “water-environmental” engineering cquice@f ecohydrology (which is somewhat

different from existing other definitions of thiswel field of interdisciplinary water sciences):
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The essence of ecohydrology is to save aquatic g&ems by indentifying sources of
degradation problems (sedimentation, excess nutriéhoads, other pollutants, too little or

too much flow) and find hydrological and pollution control solutions (also by modelling) to
upgrading the structure, functioning and resilienceof the ecosystems, while in turn the
enhanced aquatic ecosystems will themselves provideans of controlling flows and water
quality.

In evaluating the documents for the impact of Cten@hange on water resources, ecohydrological
research needs were repeatedly mentioned in tieuganputs and thematic focuses of WP2. Some
of these research needs are copied into this report

Research needs from the thematic focus on Watalit@u

References can be found in the thematic focus.

Research into the complex interactions of the mlays(hydrological-hydraulic), chemical and
biological (ecological) properties of aquatic sysseshould be intensified. A detailed review of
climate change impact on surface water qualitywal@some research subjects to be subject to
further research, particularly in field experimergsch as the need for research into traditiondl an
novel drinking water technologies to cope with thdstantial changes of the raw surface water
guality, the causes and processes of increasifgsdifoads, temperature impacts on chemical and
ecological process kinetics.

Research into the impact of climate change on timeome of the changes of surface runoff
pollution (e.g. diffuse) loads should be initiatad soon as possible (supported by ample field
experiments), to clear the issue of “reduced dédfusads” in drier climates against another
hypothesis, which is that longer pollutant accurnotaperiods, associated with heavier than usual
rainfall, will result in increased diffuse eventsea loads also in drier climates. This could lead t
stronger impact on the aquatic environment evénefannual total load will be smaller. Intensified
field research associated with model developmennaeded to clear the impacts on the release of
phosphorus from lake sediment. On the basis oktfauation of model experiments there is an
urgent research need for catchment models that dmukalibrated and verified against time series
of catchment monitoring station. Many more fieldidses would also be needed to enable the
verification of model predictions. Research is mgkdo allow the identification of the need for
determining the cause and effect relations of warieutrophication forms and with the need for
field research programmes.

It should be also reported here, that the Co-otdmaas invited to the EU organized “Conference
on Integrated River Basin Management under the MWratemework Directive’(26-28 April, 2010)

as a “scene-setting” speaker of this conferencie ®f his presentation wa&limateWater' so

far. _impacts of climate change on water and adapt&n strategies identified: an
ecohydrological RBMP_is neededThe presentation can be downloaded from the hongepag
form the conference website. In this, the esserfcth@ research need for ecohydrology was
formulated as

* A novel basin wide flow and pollutant budgeting lfoghich could serve as the design tool
for River Basin Management Planning is needed. (Ctien the available 100+ parameter
conceptual catchment models, which cannot be eaédr

* Research needs can be summarizeals those into ecohydrology (strategies of ecology,
hydrology, hydraulic construction and pollution @@h of point and nonpoint sources and
the development of respective models)

References for WP 4.2

Zalewski M., Janauer G.A., Jolankai G. (1996): Beblogy:- A New Paradigm for the Sustainable UsAdquatic
Resources, UNESCO, SC-96/WS-00;
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Jolankai G., Bird I, (2001a): Basic river and lakater quality models, Computer aided learning peiogne on water
quality modelling, (WQMCAL Version 2), (with an dobk to ,ecohydrological” applications), Softwaneda
description. UNESCO IHP Documents on CD-ROM SeNesl (http://portal.unesco.org/en/ev.php-
URL_1D=39385&URL_DO=DO_TOPIC&URL_SECTION=201.htjnl

Jolankai G., Bir6 | (2001b): How much do we knoweatplanning ecohydrological management actions@.Pnt.
Conf. on “The Application of Ecohydrology to Wateesources Development & Management, Venice, Itaiga
September, 2001;

Jolankai G. Bir6 1. (2002): How much do we know atyplanning ecohydrological management actionshixmlogy
& Hydrobiology, Vol.2, No1-4, pp 321-327,;

Zsuffa 1.J., Pataki B., Jolankai G (2002): Hydralegical revitalisation of the Gemenc floodplainHungary.
Ecohydrology & Hydrobiology, Vol.2, No1-4, pp 12885;

Jolankai G., Biré 1., (2008) Nutrient budget mouhgjlfor lake and river basin restoration. Etohydrology: Processes,
Models, Case Studig&ditors: D.M. Harper, M. Zalewski, N. Pacini), @A Wallingford, UK, (ISBN 978-1-84593-
002-8), pp 138-185

WP 4.3: Research into climate change induced causefspollution (P8, UNILEI)

The increasing frequency and intensity of rainst@nd the accelerated melting of snow cover,
will result additional pollutant loads of runoffdaced, non-point source origin. The significance of
non-point source loads is rapidly increasing, witle development of sewage and waste water
treatment investments (a prerequisite in complyuity the Water Framework Directive). It is also
a well known general conclusion of the field of @argpollution control, that non-point sources have
dominated the overall pollutant budgets for manyapeeters (particularly nutrients and many
micropollutants) in practically all densely catchteeof the world for many decades.

Now the basic research needs to define and numerically quantifyow climate change has
increased and is increasing these diffuse loadg?should be defined for main land use forms and
for the main climate-zones of Europe.

Within this, the real problem is that the NPS loadse not been precisely known, and especially
not for larger catchments. Their weight can berdfiif there are sufficiently detailed monitoring
immission and emission data (which is rare) to makeoverall water and mass budget for the
catchment of concern. Sadly, the monitoring of bstlurces and streams (immisson) is being
drastically reduced in many EU member states (dukd false interpretation of WFD requirements
& qguidelines) The land-use dependent, rainfall nstyy and quantity related experimental
determination — formula or model — of diffuse loaslstill a rarity and even less do we know about
the expected efficiency of urban and even less whlfagricultural diffuse source control
techniques.

An important scientific hypothesis that requirestiteg is that Climate Change-induced run-off

pollution loads will be increased even in thosegaf Europe where the total annual precipitation
and runoff will be decreasing. The reasoning fag ttypothesis is that, in the longer dry periods th

pollutant accumulation (due to e.g. atmosphericodiejon, littering and decreased street washing)
could be larger in urban areas (and perhaps alsagritultural regions), while the increased

intensity and even event-quantity of rainfall witlovide a much bigger run-off load. The answer to
this issue is important, since the result coulddér alter the adaptation strategy.

Nevertheless, many of these research needs canlfiled only by experimental work, which is
time- and money- consuming, while in the presetasion of growing Climate Change problems
decision- and policy-makers need rapid answers tr@rscience (if they care to do so!).

The most urgent and practically (financially) betseiited research work probably would be the
intensification ofresearch into a small and large-basin scale polluté budgeting tool, that can
numerically identify the weight of point and non-pant sources (by tributary sub catchments)
and to the improvement of the emission and immissiomonitoring systemsthat could allow the
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use of such planning/modelling tools. It should raentioned here that most of the available
conceptual catchment/watershed models (there ang)naae not suitable for the purpose as they
use literally hundreds of built-in model parametansl coefficients in calculating runoff volumes

and diffuse loads. Thus the result is not more thagientifically very questionable speculation as
far as the weight and absolute magnitude of tHesbfload is concerned.

Numerous mitigation methods have been, or are baéawgloped to address the issue of diffuse
pollution but it is widely recognised that nonetbém will, in themselves, solve the problem and

that their efficacy is often site-specific. Reséaat the catchment scale is required to investigate
how a suite of mitigation measures can best bgtated.

Dispersed domestic sources of phosphorus in tha faofr septic tanks in agricultural areas are
important in terms of their ecological impact in adevaters, especially in summer, and

concentrations of pollutants from this source #«ely to increase with climate change. Mitigation

measures that are widely applicable for rural comities and individual households across Europe
are poorly developed, especially on impermeabls.soi

There is a need for a more integrated approachn@ate change mitigation and adaptation in so far
as it affects water. This requires inter-discigfiyn research that simultaneously addresses a wider
range of issues than is currently normally the case

Some management practices associated with diffolbgtipn or its mitigation can have additional
environmental (or other) benefits, while some cawehnegative influences. These are not properly
understood so that a systemic evaluation of suasuores can not be made. Examples include
field drains that increase diffuse pollution (sedithand phosphorus) but reducgONemissions.
Minimum tillage can reduce erosion, and may inaeagbon sequestration, but may also increase
N20O emissions. Constructed wetlands reduce diffiedletion and benefit wildlife but may also be
associated with emissions of GHGs.

The potential of adding compost or digestate fraxaesobic digestors (AD) to soil to improve soil
structure and organic matter and reduce surfacgfrand erosion has not been fully explored and
warrants investigation given reductions in landiid increased adoption of AD as a climate
change mitigation measure.

The tillage of agricultural land should be fullypdared; band’ or ‘strip’ tillage across contourglan
the compromise between zero-till and min-till ursteod.

Socio-economic research into behavioural changd@part of those responsible for diffuse
pollution and its control is often neglected, wiitie result that appropriate measures are not
adopted, despite ‘good science’.

WP 4.4 Research into alternative waste- and sewageater treatment and reuse technologies
(P3, CNR-IRSA)

Waste discharge and wastewater treatment are soofcgreenhouse gas emissions. Although
carbon dioxide (Cg and methane (CH have been the main focus in climate change cioms
and discussions, the potential impact of nitrousd®x(N;O), which is also generated from
wastewater treatment plants should gain increassdipence.

Managing GHG emissions from wastewater treatmeanttp] including review of process models,
methods for calculating carbon footprint, and ide@tion of gaps and research needs. GHG
emissions characterization with emphasis o0pO Nproduction in nitrification/denitrification
pathways is another area of focus.

Notwithstanding the recognized impact ofNand the acknowledged role of wastewater treatment
in its generation, there are few studies that gitetm explicitly determine the impact of global
wastewater treatment strategies on actual clinteage indicators
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The re-evaluation of waste treatment alternatiseseieded because of Climate Change concerns, so
that desired alternatives reduce both greenhousemé&sions and power consumption. Anaerobic
treatment is likely to be an attractive compondnthe alternatives. This is a biochemical process
by which organic matter is decomposed by bacterithé absence of oxygen, producing methane
(CH,) and other products. The complete mixture of gfas is called biogas. Biogas is/can be used
for heating, as fuel for generators that produeetatity. The anaerobic process thus reduces the
emission of C@Qand energy consumption.

Key guestions that should be asked as part ofrag@d Change risk approach are “what changes in
climate are expected, how will these changes imihecenvironment in which wastewater utilities
operate, and what can and should wastewater egilito to manage their high risk vulnerabilities™?

Essential elements of water reuse plans includesdéection of categories of reuse, selection of
water quality criteria for such specific reuses @iccordance with the existing regulations and
guidelines), design of the treatment train prowdithe effluent of the required quality, and
examination of overall feasibility. Unfortunatetiere is little research that has so far been done
the regulation of water reuse application. Whibeconcrete guidelines exist at this time, a number
of countries have developed guidelines for spewifiter reuse applications which will be reviewed.

It is also important to fully review on-going resgla on the performance measures to develop
operating strategies that meet both water quatityar quality limits.

WP 4.5 Research into water stress and drough{assigned to no partner)

An efficient method for maintaining moisture corttento build and/or maintain soil organic matter
(SOM) across the agro-climatic regions. Elaborathegrole of agricultural sector in an integrated
adaptation effort at river basin level would hedpsblve predicted conflicts regarding water usages
between different sectors. To avoid mal-adaptaiiois necessary to decrease the degree of
uncertainty around the linkages between ClimatenGaand desertification and/or desiccation.

Another important research topic could be the inapneent of all kind of water storage capacities
(including that of the soil) to enhance the storafj@vater in periods of abundance (during floods
and excess water inundation) and use this wateeiiods of water shortage, which very frequently
hits the same site that was suffering a few moathez from too much water. This research should
be accompanied by finding the gaps in the agricaltdirectives that might hinder the assurance of
such extra storage capacities.

WP 4.6 Research into drinking water supply P3 CNR-IRSA)

A primary goal of impacts and adaptation reseasdio reduce vulnerability to climate change and,
as such, there is a need for studies that focuth®megions and systems considered to be most
vulnerable.

Only limited research has been undertaken on tfieeimce of the climate change upon future
household water demand, which might, in turn, iefice water supply. One of the basic research
needs is improvements in the ability to detect walmrtages farther in advance, to more precisely
forecast their location, intensity, duration and use such forecasts to inform management
strategies. This would enhance water users’ confieen regional forecasts and their ability to
efficiently prepare for, and adapt to, future watsource management challenges.

Furthermore, several experts point out that Eunoggadelines to assist the sustainability of water
reuse are necessary and research is needed fomibei efficient implementation.

41



FIRST PERIODIC REPORT — CLIMATE WATER 211864

Other research needs related to water supply are :

Modelling Climate Change to reduce uncertainties:

= Climate projections need to be more accurate. higodar, better earth systems models
(ESMs) will assist in reducing uncertainty in thejpction of climate change in the next
decades.

= Continued improvements are required in the undedstg and modelling of hydrological
processes at local to global scales.

The identification of means or procedures thatvalthe distinction (and the their interaction)
between the impact of Climate Change (change ipégeature and precipitation) and the impact of
human interaction (land-use change and reservanstoaction...etc) can be envisaged as a
promising research topic.

WP 4.7 Research into groundwatergAssigned to no partner yet, Co-ordinator’s text)

Groundwater resources are and will be subject iowse depletion over the entire southern part of
Europe with special regard to the Mediterraneandasaled by many documents, see above).

Research subjects include:

What is the expectable decrease of groundwaterargehrate in the various geographical areas,
climate zones and groundwater types (in order tcale to make more reliable forecasts for
Climate Change scenarios and for adaptation stemtegvith special regard to drinking water

supply)?

Research into the expectable changes of groundwstiaulics (direction of flow, slope of the
water table, flow velocities, times of travel, ¢twith special regard to enable better forecastihg
guality changes (such as salt water intrusion,adlufant input to groundwater from excess/flood
water inundations). Hydraulic models of nations /andgeographical regions (such as the
Carpathian Basin) must be updated on the basisidf sesults, to give the support needed for
adaptation strategies.

Research into the vulnerability of so far relatwséfe drinking water resources (such as the karsti
groundwater resources of mountainous regions) uperrecently-observed dramatic increase of
daily precipitation and by the thus-induced diffgsdiution is also needed.

A straightforward adaptation strategy for improviegharge into decreasing groundwater quantity
could be the use of the water available in permfdsbundance (floods and other excess water). The
related research subjects include 1) what techotEbns would be available for creating “recharge
basins™? 2) What would be the risk of contaminatjngundwaters by this flood-recharge and how
to decrease this risk? 3) What hydrogeologicseaech would be needed to answer the above two
guestions in various geographical regions?

WP 4.8 Research into sustainable agricultural prodation in drought ridden regions (P2,
UNIDEB)

The main topics for research needs according tadhiew carried out for WP2 asmil related,
such asinvestigating the soil resources in northern regiahere arable crop yield increases can be
realized, developing methods of building and manmg SOM in soils as well as methods for pest
and disease control with minimum risk to aquatid terrestrial ecosystems. It is also a top priority
issue to determine the magnitude of the;Gextilizer effect’. Aschanges in water resourcepose
the greatest challenges to agriculture, it is itale to make meteorological and, in particular,
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hydrological data available at the required resofuand coverage for adequate drought studies. It
IS necessary to determine the right way to mitigatelicts in the most drought-affected regions.

Priority aspects are predicted trends of alreagyeagnced or predicted impacts, to give weight to
irreversible impacts, to take regional/local coidis like vulnerability into consideration, to make
use of indigenous local knowledge and to find theetframe of predicted impacts. Understanding
he implementation duration of recommended adaptatethods is also necessary, as it is a
relevant aspect when defining the urgency of imgletimg adaptation.

WP 4.9 European research of Pleistocene and (palggeology(P6, Geonardo)

The objective of this analysis was to evaluate isgicbout the ‘long’, ‘mid’ and ‘short’ term
temperature changes of earth, based on sedimerntamadre analysis, this way providing an idea
of the magnitude of temperature changes of earfas Strong conclusions are obviously hard to
be given, as in many fields of climate analysisg¢hs no consensus yet reached.

Figure 4.9/1 shows temperature changes of the éitaturing the last four ice ages up till present
and also the ice volume changes of the Antarcéisheet. According to the graphs the temperature
in previous interglacials were higher than curnenfhe results are derived from deuterium isotopic
measurementssD) onice core§EPICA Community Members 2004, Petit et al. 1999).

Ice Age Temperature Changes
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Figure 4.9/1: | ce age temperature changes,; produced by Robert A. Rohde from publicly available data
and isincorporated into the Global Warming Art project. Source:
http://commons.wikimedia.org/wiki/File:lce Age Temperature.png

The transition of glacial to interglacial 430,00@ays ago shows similarities to the current
interglacial in magnitude of temperature and greesk gases, but there are significant differences
in the pattern of change. That interglacial lagtecaround 28,000 years, compared to the lateethre
interglacials and these results may forecast a Veeagn period from now on. On this basis we will
have to consider in this project the researchpaieo-history very important one.
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Reference for WP 4.9
EPICA community members (2004) Eight glacial cycles fram Antarctic ice coreNature 429:6992, 623-628,
doi:10.1038/nature02599.

WP 4.10 Research need in navigation and HydropowéP10 SOGREAH)

Navigation
The White Paper of the EU makes it clear that mebeaeeds are huge, particularly on the

definition of the adaptation measures. Documentsnfithe Commission already exist which
provide detailed information on research needs.rdination and sharing of information and
research results between the Member States areedsied.

The changing world in which we enter, as a restil€limate Change, will soon necessitate new
projects for implementing mitigation and adaptatioeasures for infrastructure. These projects,
which are and will be vital for mankind, must bergad out in a dispassionate climate. Research
work carried out by independent researchers, texesp consulting studies carried out by

independent companies, and constructive discussithsll parties, are and will be the conditions

for implementing these vital projects.

Hydropower and thermal plants

The hydropower industry depends on the scientdimmunity to provide some of the answers they
need to adapt and to incorporate climate changedietision making. Research institutions will be

called upon to play a greater role in providing $kb&nce to answer their climate-related concerns,
and also in facilitating adaptation for the indystr

Water resource scarcity and water temperature aserenight jeopardise thermal plants’ operation
in summer when electrical energy will be more needgarticularly to meet air conditioning
demands. Water resource and water temperature eraead issues are thus challenging subjects
of research and of application studies at catchreeale.

WP 4.11 Research need in flood forecasting and defse (P6 GEONARDO)

Summary of research needs identified in the thenfiatius on floods

The references are those of the TF on Floods auodiathe reference list of the Report of WP2
Further research and modelling of precipitation aundoff over Europe with adequate spatial
resolution and proper downscaling methods of GCadilts would be very important.

Ensemble regional climate model (RCM) runs haverguao be more accurate than single runs on
several research projects, therefore it should bevidely accepted method for modelling
complicated weather related events. There arelatdje uncertainties around the rainfall-runoff
models, so the parameterisation and their strustuoeld be carefully revised.

It will be also important to continue with reseammhwetland response to sea-level rise at a rahge o
scales, from local to regional/global, as well asraproved understanding of the linkage between
these different scales. At the global scale, impdogpatial resolution of coastal typology and the
distribution of coastal population would be parly useful, combined with data on additional
factors such as sediment availability.

When people ask the question “what are the impaictee changing climate on floods?”, the real

guestion behind it is “how big a risk does it méamuman lives and properties?” Therefore, proper
flood risk estimation methods and additional madglcapacities must be developed as a matter of
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urgency. For the evaluation of such methods th@grestimation of the extent of ‘real’ flood
damage and the continent-wide collection of floadhdge data should be organized.

Research into the best combination of structural man-structural strategies in reducing flood
peaks is one urgent field; another is associated gk analysis. Research into the causes of the
occurrence of record-breaking annual floods in Needast Europe, other than Climate Change
(such as the absence of precipitation coincidentesrious sub-catchment basins, and silting of
flood channels) should also be strengthened.

The spatial and elevational complexities of theiAdparea and their effects on meteorological
variables, demands scenarios and models with a bjgftial and temporal resolution for
hydrological impact assessment.

Changes in evapotranspiration play an importarg nolthe estimates of low flows. For a sound
estimation of future changes in evapotranspiratithe effect of increased atmospheric O
concentrations on the transpiration by vegetatimukl be better understood. In addition, the effect
of land use changes and re-naturalisation shoufdrb®er considered.

Future research on impact assessments should &icugegrated approaches, especially links
between climate, hydrological and ecosystem mo&asearch should also aim at the evaluation of
strategies to sustain and improve developmenteofitter and its basin in a changing environment.
This type of research (into ecosystem models) ceunldance the adaptation strategies to excess
water problems, agriculture and forestry.

WP 4.12 Research need in water management
Below is a summargf research needs copied from the thematic focusaiar managemenin
among the vertical WP2 documents). The referenaede found in the referred thematic focus

There is no research need in water managemenivhela, with the exception of research aimed at
finding the most suitable structure (possible alkof flexibly-changeable mixture of top-down and
bottom-up approaches) of the centralized and notralezed state administrations to cope with the
changed tasks of technical and non technical atiaptaneasures. On the other hand, many
research subjects were defined for various elenw@nismter management (e.g. flood defence, water
supply) that are discussed there in the respetipies of WP2 and WP3. Some references specify
research needs, stating that the need for researthe vulnerability of society and ecosystems to
Climate Change impacts is felt by many countriestigularly in the water sector. Complete
reworking of models and of monitoring systems tit swore precise information for enhanced
management is also mentioned by many studies. Therewell established and developed
techniques, such as IWRM and EIA, which shoulddsestablished by appropriate research efforts
to became real planning tools. This would improlwent from their present role as excessively
complicated administrative-legal tools without mucloncern to the quantitative numerical
assessment of the quality and quantity of wateswees and of the state of the aquatic ecosystem
upon the planned strategiddore comprehensive representation of agricultarelimate models
should allow more robust quantification. More deth information is also needed in order to
accurately simulating the impacts of partial lase change on climate.
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3.5 WP5 Identifying and bridging gaps in water reated European policies(P4

USF)

Foreword

The consortium has sought to process literaturgdgiifinternet documents in such a way that the
evaluation of the document was started simultarigdosall the 4 scientific work packages (WP2-
WP5), so as to accelerate the work and to integhat&nowledge to end up with utilisable inputs to
WP5. This was called the “vertical” processingloEuments for which a template was worked out
(see also Chapter 5 on Project management). Separtilers followed this vertical processing
scheme. In this way many inputs to WP5 on resegagis in water-related directives have already
been gathered. (a sample is provided in AnneXWRS.).

As will be seen below the WP leader P4 USF haserhasother approach that looks well designed
and may be very efficient if all the partners siitictly follow the guidance rules provided for the
application of this method. The Co-ordinator wisttesgood performance of this methodology and
will encourage all the partners to follow it.

Nevertheless the Co-ordinator is also determinezhture the use and utilisation of the policy-gap
related findings of the “vertical method”.

Approach to WP5 by work package leader

The purpose of WP 5 is to integrate WP 2 and WR®rading to its main water related EU
policies. This includes, according to the Annexf ltlee Grand Agreement, an analysis of the 12
main water related European policies:

WP 5.1: Water Framework Directive (P4, USF)

WP 5.2: European Flood Directive (P1, VITUKI)

WP 5.3: European Water Initiative (P8, UNILEI)

WP 5.4: Agriculture (P2, UNIDEB)

WP 5.5: Energy (P10, SOGREAH)

WP 5.6: Navigation (P11, MRA)

WP 5.7: Nature conservation and ecology (P5, @ebftar)

WP 5.8: Drinking Water Directive (P2, UNIDEB)

WP 5.9: Bathing Water Directive (P2, UNIDEB)

WP 5.10: Green Groundwater directive (P11, MRA)

WP 5.11: White Paper - Adapting to climate chaimgeurope (P4, USF)
WP 5.12: EU Communication (COM (2007) 414 finat) addressing the challenge of water
scarcity and droughts in the European Union (P3RERSA)

For a successful integration of WP 2 and 3 into YR coherent framework has been developed to
analyze adaptation to climate change at the cormfefite science-policy interface in a European
context. It aims to provide insight into how the Blater-related policies can be improved, by
focussing on the following important issues:

(1) What are the most severe impacts and which imsadsld be addressed first (outcome of
WP 2)?

(2) What are the most urgent adaptation strategiesgme of WP 3)?

(3) Are these adaptation strategies comprehensivelgeased in the policies (is there consistency
regarding the different policies)?

(4) Which measures should be taken to improve or erhnecexisting adaptation strategies?
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To answer question (1) and (2) different criteriargvintroduced which shall be used to rank to
severity of impacts and following to this the urggrof the development and implementation of
adequate adaptation strategies.

Ranking of I mpacts

The criteria for ranking the severity of the immaof climate change are shown in the following
table. The table shall be filled by the Projectpars, who are dealing with the impacts in WP 2.

Thematic [Predicted (1) (2) (3) (4) Sum
(Groups Impact of Predicted Resilience of [[Resilience of ||[Likely
Climate [Magnitude of [recipient Irecipient socioq[timescale of
Change upon [impact (Scale Jecosystem economic impact (Scale
[water resources]1-5) (Scale 1-5) system (Scale [[1-3)
1-5)
2.1.1 Direct
impacts
Floods (P6) [e.g. Coastalle.g. 4 c.g. 1 e.g. 5 c.g. 4 14
flooding

c.g.
Inundiation

[Water supply
(P3)

Water quality]
(P1)

[Excess waters|
(P2)

[Drought (P9)

Guidelines for using the table:

The table of impacts, which is one output of WPwWA| be filled by all project partners. The
different criteria for assessing the severity of impact are specified below. Next, the partners
should use these criteria for assessing which numlie be ticked when scaling the severity of the
impacts in the columns of the table:

(1) Predicted magnitude of the impact: Scale 1-5n(icates the lowest, 5 the highest possible

impact)

1: Impact appears regional and effects only pars@tio-economical and ecological system.

2: Impact appears regional and has strong influemee either ecological or socio-ecological
system (strong impact: ecosystem or socio-ecabgigstem can not recover in less than one
year, or impact appears so often that recoverggat possible).

3: Impact appears regional and has strong impacboth: ecological and socio-ecological system

4: Impact appears area wide over northern centnakouthern Europe and has strong impact on
ecological or socioeconomic systems.

5: Impact appears area wide over northern centnakouthern Europe and has strong impact on
both ecological and socio-economic system.
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(2) Resilience of the ecosystem (without adaptati@cale 1-5) (1 indicates the lowest, 5 the

highest possible impact)

1: Ecosystem is expected to be able to recovelygéesss then one year) from the expected impact.

2: Ecosystem is expected to be able to recovenyesy period one year or longer) from expected
impact.

3: Ecosystem is expected to be able to migratelttec places.

4: Ecosystem is expected to be able to migrateigfation corridors are build by human.

5: Ecosystem can not recover or migrate from impact

(3) Resilience of the socio-ecological system (&ckl5) (1 indicates the lowest, 5 the highest

possible impact)

1: Socio-economic system is expected to be able tweeecasily/ autonomic (less then half a
year) from the expected impact few economic se@nts few aspects of social life will be
affected

2: Socio-economic system is expected to be able dvee@autonomic (recovery period half a year
or longer) from expected impact

3: Socio-economic system is expected to be abletwee but needs help from outside the system
(other not affected countries)

4: Some sectors of socio-economic system (e.g. #greu building) can not persist in the
historic/actual geographical region (without adaptan)

5: Socio-economic system can not recover or adaphpact in the historical/actual geographical
region (e.g. shipping, construction in floodplains)

(4) Likely timescale of the impact (5 indicatesliest and most certain occurrence of the impact, 1
indicates the latest and most uncertain arisin@lbgng impact)

1: The impact arises most likely by the end ofcérgury and can possibly be stopped by mitigation

of Climate Change.

2: The impact arises most likely by the end or teiduf the century and cannot be stopped by
mitigation of Climate Change.

3: The impact arises most likely by the middlehefdcentury and cannot be stopped by mitigation.

4: The timeframe of the expected impact is highlyeaain it could also occur in the next 20 Years
or sooner.

5: The impact arises at least most likely withia tiext 20 Years or sooner.

The presented criteria and scaling will provideoharent framework to assess the severity of the
impacts. The added value of this framework is &teelling of the impacts (column 2). It can be
used later on to comply with the description of #uaptation strategies (a column concerning the
benefit of the presented adaptation strategy irarego the impact will be included). The
framework for the assessment of adaptation stredegill also contain columns with all impacts, so
that adaptation strategies can be related to tpadis.

Ranking of adaptation strategies
The provision of a framework for the ranking of engy of adaptation strategies is an important

element of WP 5. It will build up on the Table fime ranking of impacts. The Table will provide
input for the comparison of adaptation stratedies &re known in science and adaptation strategies
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that are mentioned in the policy documents. An irtepd requirement for the detection of policy
gaps is to structure the outcomes of WP 3.

A framework for the ranking of urgency of adaptat&irategies is an important element of WP 5.
Its purpose is to detect policy gaps on the bagkdrfoongoing or recently completed adaptation
effort. It does so, by using the ranking tablempacts as reference. The initial point of departire
the framework was to embrace a learning approaeligning policy gaps and research needs from
WP 4. However, this learning approach is considdvegiond the scope of the project. The
framework makes a clear distinction between styategl measures in order to have a consistent
comparison of adaptation effort. This also alloves &in appropriate labelling of adaptation
strategies.

Questions (as mentioned above) are:
(1) What are the most urgent adaptation strategiasdasated in WP 3?
(2) Are these adaptation strategies comprehensivelgeased in the policies (is there consistency
regarding the different policies)?
(3) Which measures should be taken to improve or erhnecexisting adaptation strategies?

For answering question (1) one needs to distingadstptation strategy from an adaptation measure.
An adaptation strategyrefers to an overall and higher basic goal withdea of how to reach this.
The definition of an overall goal is of special iomfance for the development of an adaptation
strategy. By comparison, &udaptation measuresis a specific action to reach this overall goal. A
example for an Adaptation strategy to climate cleamg the field of water would be the
enforcement of the resilience of people living Inofl prone in areas. Compared to this an
adaptation measurer( elemenkt of this strategy would be to adapt the type ofistauction of
dwellings (construction without cellars or constrae of swimming houses).

The distinction between strategy and measure idatem this Project especially in WP 5. Without
clear definitions, too many stand-alone measurexlapt to climate change needs to be reviewed.
The diversity of adaptation measures is on thehamal just too encyclopedic and on the other hand
there is a need to adjust the individual adaptatieasures. Adaptation of infrastructure to thelloca
conditions, for instance cannot be realized by Beam policies. The task of European Policies like
the ones surveyed in WP 5 is to offer strategiediction for the development of adaptation to
climate change. The aim of the project is to ingasé whether the current efforts in doing this are
sufficient or if there is need for improvement betadaptation strategies. Hence, to detect policy

gaps.

The following table supports the distinction betweeeasures and strategies, recommended to be
used by all Partners of WP 3. By doing so, PartoEWP 5 will be provided with a clear overview

of existing adaptation strategies and also somenpkss of measures that can be referred to the
strategies (column 3). The labelling (column 2)mans a comparison of the work of the different
Partners, who are surveying the different poliégreshe sub-work packages. By using the same
labels for the adaptation strategies they can rsake that they are talking about the same strategy
and identify coherency or missing coherency betwé#en policies. The table provides the
framework for all this as presented below. A dethiexplanation of the criteria follows after the
table.
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IAnticipated Name/ Key Does adaptatio|Could further |Anticipated |Adaptation Strategy is useful to
IAdaptation labeling Elements/ [strategy help tghuman Timescale of |mitigate the Impacts:
Strategynecessar Examples foftackle most development [action (How |[coastal [inun- etc.
(WP 3) measures thisevere impactsjrestrict the ime consuminiflooding [dation
can be relatg(scale 1-3 possibilities ofjis the
to this double the strategy [implementatiof
strategies  |weighting?)  |(e.g. building ifof the strategy
floodplains) |compared to
(scale 1-3) imescale of
impact (scale ]
3)
Severity of impadt e.g. 14
according point
system used in
Impacts-table 1
(scale 4-18)
3.1 Demand side
People and socigBnhance e.g. adaptive X
Resistance [construction
of buildings
Escape the
impact
Enhance e.g. insurande
Resilience
IAgriculture
Industries

3.2 Supply side etc

People and socie

ty

IAgriculture

etc. (see task

matrix)

To scale the criteria as shown in column 5-6 oftéie, the following suggestions are made:

Column 5: Does adaptation strategy help to tacklestnmsevere impacts (scale 1-3 double

weighting?)

1: According to the ranking of impacts the adaptatstrategy helps to combat impact with a

severity of 4-

2: According to the ranking of impacts the adaptatstrategy helps to combat impact with a
severity of 7-10 points
3: According to the ranking of impacts the adaptatstrategy helps to combat impact with a

7 points

severity of 10-18 points

Could further human development restrict the padlissis of the strategy (e.g. building in

floodplains)

1: No the adaptation strategy can be implementagejpendently.
2: Adaptation strategy can be restricted partlyhhbsnan development.
3: Difficulty of implementation grows by further delopment (e.g. settlement in floodplains).
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Anticipated Timescale of action (How time consumiisgthe implementation of the strategy
compared to timescale of impact)

1: Impact appears in next 50-100 years and adaptatrategy can be implemented easy less then
one year.

2: Impact appears in next 50-100 years and adaptatrategy takes at least some years.

3: Impact will appear during next 20 years or ighty uncertain and adaptation strategy takes at
least some years.

Screening of policy documents

Subsequent to the filling of the tables a screewingolicy documents by all partners of WP 5 can
begin. The project partners are requested to usdathiie adaptation strategies to identify policy
gaps. Key Questions are:

. Which adaptation strategies are already or pantiiuded in the policy documents?

. Do the policies contain whole strategies or jusskisporadic measures (distinction between

strategy and measure gets important again)?

. Which adaptation strategies that are describekdnable are left out in the policies?

. Is there alignment between the adaptation stradeqgithe different policies?

To structure the outcomes of this

Each sub-WP leader on water related EU policy bateen the adaptation strategies reviewed in
the sub WP 3:

*WP 3.1 Adaptation strategies aimed at the waterashel side (P11, MRA)

*WP 3.2 Adaptation strategies aimed at the wateplgwside (P9, SHMU)

*WP 3.3 Damage prevention and mitigation strateigie@gater management (P10, SOGREAH)

*WP 3.4 Adaptation strategies of strongly wateatesd economic activities (P3, CNR-IRSA)

*WP 3.5 Building adaptive capacities (P4, USF)

*WP 3.6 Strategies to combat climate change indugdr pollution (P1, VITUKI)

Sub-WP leader on water related EU policy has teestthe relevant adaptation strategies reviewed
in the sub WP 3:

WP 5.1 Water Framework Directive (+ water pollution control) (P4 USF)
Work so far done by (P4) USF refers to a revieweskarch needs and statements about climate

change adaptation stated in 10 River Basin ManageRians (RBMP). The river basins in
guestion are:

. Guadiana Adour-Garonne
. Ebro Rhoéne

. Rhine Seine

. Elbe Shannon

. Danube Scottish

They RBMPs have been reviewed against the baclafrd¢P 3 and the screening results have been
structured according to the Climate Water verticaliented template for processing and evaluating
documents. The evaluation of the RBMPs has beerdbas the following criteria: (1) the proposed
adaptation strategies and measures to climate ehangelation to the EU WFD, (2) the policy
implications of these adaptation strategies fostaxg national water policies and (3) the research
needs or knowledge gaps to be bridged. To this #mdlatest but often Draft versions of the
RBMPs made available at the website of the cormdipg River Basin Management Authority
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have been consulted. For the evaluation of the dfreand Spanish RBMPs, online translation
application has been utilized.

A general conclusion is that in the most — eightaduen — screened documents, climate change is
considered to a varying extent. The exceptiongteeDraft RBMP of the Seine-Normandy where
climate change is mentioned only once in 235 pag#se Annex and the Program of measures of
the Rhone. Compared to this the awareness of ditainge in the Adour-Garonne is extensive.
Management of water quantity in the perspectiveclohate change is one of six fundamental
orientations and adaptation measures to cope wdhtgy changes are described in the Annex.

However, referring to the public awareness of ctenzhange and the uncertainties climate change
impose on current water management, the extent hichwstakeholder or public participation
aiming at well-informed decision making appeargshea RBMPs varies considerably. Only in the
case of the Shannon and Elbe RBMPs, participatasnbeen explicitly mentioned.

To conclude, each RBMP includes a ‘programme ofsmess’, though the measures proposed are
not always explicitly articulated or referred toafaptation measures to climate change as such. In
some cases, they could be interpreted as mitigatiaven precautionary measures, aiming at the
reduction of climate change and/or human-inducepaits on ecosystems. Additionally, in the
RBMP, the policy implications of the proposed ad#iph strategies and measures for current
national water policies are not always clearly desd or in some cases missing, though it is
expected that the reform of national water policiel be in line with the EU WFD and other
European Water Policies. This lack of clarity oclusion of policy implications can be explained
by the fact that all the RBMPs screened havetb#istatus of a draft. Nevertheless, further irtsigh
into this policy reform at the national level, inding the contribution of bridging apparent
knowledge gaps and fulfilling research needs te fhiocess, is still required, in order to obtain a
better understanding of the key factors enablinghgeding this process of reform.

_k _k _k _*k _% _* _

Annex | to WP 5 Policy gaps identified so far in “hematic focus report$

From Thematic Focus on Water Management

The major weakness of Integrated Water Resourcemdanent (IWRM) is the lack of integrating
water quantity with water quality and the statetled aquatic ecosystem. In coping with Climate
Change impacts this integration must be the mdygadive and this also follows from the need for
fulfilling the main objectives of the Water Framaw®irective. The integration with the processes
of the society and economy are also important ¢, but most of them are also included (as
technically available options) in the integratecligative, quantitative and ecological management
of water resources.

Very similar might be the case with Strategic Eamimental Impact Assessment (SAE). Assuming
that SAE relies on the practice and experiencehl thieé EIA processes, one would find that in
practice EIA becomes a legal-administrative proceda tool of politicians and decision makers)
without caring for the essence of the conceptagsessment that is the numerical calculation of the
gualitative and quantitative environmental impaxftgarious planned strategies.

The need for increased hydropower generation i ingportant. Nevertheless a great opposition of
all green movements can be expected as there avilhinly be some highly negative ecological
impacts of the water storage (river dams) and &eseaf positive impacts (stemming from the
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increase of water availability). In this contexeté should be a world/EU-wide programme for
resolving the conflicts of supporters and opponefitsver dams (needed also for many purposes
such as navigation, irrigation, flood control), kvins much scientific evidence of the related
ecological damages of both solutions, as possible strong reshaping of many directives
including the WFD to make suitable and supporting this much needed concept is highly
desirable.

Water management can be defined either as a suadministrative-policy making/enforcing
activities of the state (or EU) administration witle inclusion of all rules and regulations. Insthi
case of climate change impact, they must find nelesr — policies — and should probably
restructure their organisation to suit the adaptattrategies needed. Although this is a very
important “impact” it is the major objective of WRthd will be expanded in the forthcoming
months. On the other hand, water management tathbrella name” of all technical water-related
engineering activities (e.g. flood control, watepply, irrigation, navigation, hydropower), which
latter have their own specified “box” among theitsp Therefore here in this “impact” we include
the findings of studies of larger river basins (vehevidently nearly all “water management” issues
occur), or special other topics that cover manyewatanagement type activities, like land-use
planning. Most references processed for the Thematic Foecud/&ier Management deal also with
policy issues and will be reworked when dealingwwWKP 5 e.g. with the bridging of policy gaps.

From Thematic Focus on Water Quality

The River Basin Management Planning methodology MRBof WFD) should probably be
restructured with due concern to Integrated Watesdrrces Management (IWRM), in the sense
that water quality, quantity and ecological managehtoncepts must be integrated at the level of
assuring complete control of all point and diffeseirces of pollution, all land use practices amhd al
hydrological runoff control measures in such a wWagt a decision support planning tool (e.g.
modelling) helps this planning. There is a needcfanging WFD policy towards non-point sources
and their control techniques (still in “baby shoés”terms of knowledge on their efficiency).
Development of catchment models to support RBMRIlifcuropean catchments are much needed.
For the basin wide reduction of nutrient loads afgé basins (mentioned in several reports of
projects of large international river basins) apatoplanning tool is needed, which quantifies water
and nutrient fluxes through the entire basin amdubh social and natural systems.

The challenge for policy-makeis to understand these climate change impactsadéwelop and
implement policies to ensure an optimal level oh@dtion. Strategies focused on managing and
conserving water, land and biological resourcesmaintain and restore healthy, effectively
functioning and climate change-resilient ecosystanesone way to deal with the impachis is
just one more proof for the need of basin-wide atiecological-hydrological (ecohydrological)
adaptation strategies that can strengthen aquatictexrestrial ecosystems (and their resilience),
which can further assure the better and multipiepessof remaining water resources.

Regarding water, a number of existing EU policieatdbutes to adaptation efforts. In particular,
the Water Framework Directivestablishes a legal framework to protect and resttgan water
across Europe by 2015 and to ensure the long-testaisable use of water. The River Basin
Management Plans under the Directive will take exdoount the impacts of climate change and the
next generation of plans due in 2015 should beg ftlimate-proofed. In addition, climate change
must also be properly integrated in the implemémmatf the Floods Directive.

For water scarcity, the Commission will assessnibed to further regulate the standards of water
using equipment and water performance in agriceljtobouseholds and buildings. When reviewing
in 2012 the implementation of the Water Framewonle@ive and the Water Scarcity and Droughts
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strategy, options for boosting the water storagpacidy of ecosystems to increase drought
resilience and reduce flood risks should be evatuatlt will be necessary to explore the
possibilities to improve policies and develop measwvhich address biodiversity loss and climate
change in an integrated manner to fully exploitbemefits and avoid ecosystem feedbacks that
accelerate global warming and to develop guidelares$ a set of tools (guidance and exchange of
best practices) to ensure that the River Basin gament Plans (RBMP) are climate-proofed and
ensure that climate change is taken into accouthieinmplementation of the Floods Directive.
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3.6 WP 6 Dissemination of knowledge

Dissemination activities of Géza Jolankai the Co-alinator during the ClimateWater project
(until Mid-term):

Partner
Planned/actual ' _ Sjze of responsible
Type Type of audience | Countries di J/involved
Dates addressed audience
7-8 May Prague, Conference| Researcher/Policy All EU appr.1200 | P1,/P2
2009 maker countries
22-23 October| Paris, Conference Researcher/Policy All EU appr 200 P1 (with P3,
2009 maker countries P4, and P9
also
participating)
29 Nov 2009 | Information day, Broad, EU Hungary Appr 80 P1/P2
Budapest project interested
26-28 April Lille, Conference Researcher/Policy appr. 250 P1
2010 maker
19 May 2010 Strasbourg EP spegch MPs See desorhiow
December Book on Water Researchers, |[n.a Broad P2 (P1)
2009 pollution control teachers. (Hungarian| scientific
Students (policy| readers and
makers?) only) stakeholdel
public

Prague: "Research Connection 2009 Conference(7-8 May 2009). Prof. G Jolankai (Co-
ordinator of ClimateWater, P1 VITUKI) participatedthis EU conference as invited speaker (with
costs paid by EU) to speak about the lessons ldamerganizing and conducting EU projects.
Title of his presentation was: ,On EU founded wanvironmental Projects:-How to plan them?
how to get them? how to make them? How to use ekalts? What's coming up.Among the
number of other projects threcent activities and website of ClimateWater(just having been
started that time) were presented. The presentatioavailable on the ClimateWater Proejct
website.

Paris: Conference of the titl€éimplementation of the WFD in a context of adaptaton to
climate change” (22 — 23 October 2009). Prof. G Jolankai (Co+uathr of ClimateWater, P1
VITUKI) participated in this EU conference as iredtspeaker (with costs to be reimbursed by EU).
Title of his presentation was: Presentation ofmmaitcomes of the ongoing project ClimateWater:
research needs identified for bringing the poliep gn WFD implementation. This important WFD
conference were utilised also as a venue for theingeof the Work Package Leaders of the Project
ClimateWater. Presentation was uploaded to the hmage. Minutes of the meeting was also
available for aiding the progress of the project.

Budapest The “National Office for Research and Technologf/Hungary (NKTH) has organized
an information day related to EU projects. G. Je#éarof P1 and P2, as past and present leader-
participant of larger projects, was invited speakefocus on FP (7) projects. The Presentation of
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the Prague conference was repeated with extendedmiation (in Hungarian) on the Project
ClimateWater.

Lille: “Conference on Integrated River Basin Managenent under the Water Framework
Directive” (26-28 April, 2010). G. Jolankai (Co-ordinator GfimateWater) was invited “scene-
setting” speaker of this conference. Title of hiegentation was: 'ClimateWater' so far: impacts of
climate change on water and adaptation stratedesgtified: an ecohydrological RBMP is needed.
The Conference website is: http://www.wfdlille20d@, from where all presentations are
accessible. Conference proceedings are also pldnrtgtie publication is foreseen in the next year
only (deadline for paper submission is 15 July 20MQltiauthor paper of Hungarian participants —
P1,P2 and P6— is being written)

Strasbourg: Cristina Gutierrez-Cortines, Member of the EuropPamliament as the Chair of the
subgroup “Water” of the Intergroup on “Climate Cban Biodiversity and Sustainable
Development’invited Géza Jolankaito be a speaker to the meeting entitled “Water cimlate
change: a panoramic view of the problem and thatisols' to make a presentation on the results of
the ClimateWater Project on the®2af April, 20010. He was requested to submit, prasly, the
presentation. The EP meeting was cancelled duleetait-traffic blockage caused by the volcanic
eruption. The meeting was later held and G Jolangihough could not be present, gave
permission to use the slide-show on ClimateWatesead, The organizers thanked this offer and
used the presentation (to the knowledge of the @orator), The presentation is available on the
project homepage.

Book on water pollution control: A multi-author Hungarian book of the title “Vizkéletvédelem:

A Vizminéség védelem aktualis kérdései” (418 pages) (instasion: Protection of Water
Resources: Actual issues of water pollution contrpl was published in December 2009. In this
book Geza Jolankai is co-author of 2 chapters aontributor to many other ones. The
ClimateWater Project is mentioned in several chrapte

Partner 8, (UNILEI), is responsible for the devetgmt of short films which will bring the findings
of the Work Packages to a European Audiences. Madirbe 3 films, focussing upon the details of
a single European basin (UK), a European perspeftom a Mediterranean basin with a south-
>north gradient-approach and thirdly, a global apph illustrating extremes which place the likely
European experiences in context. Work has alretadtes on all three, examining existing footage
and collecting new.
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3. Deliverables and milestones tables

Deliverables (excluding the periodic and final repads)

TABLE 1. DELIVERABLES °®

Del. Deliverable name WP no. | Lead Dissemination | Delivery date | Delivered Actual / Forecast Comments
. Nature -
no. beneficiary level from Annex | | Yes/No delivery date
(proj month)
D 6.1 | Project homepage | WP6 P6 ) PU Month 1 Yes www.climatewater.org
D 1.1 | Project toolbox WP1 P1 ) PP Month2 Yes With the help of P6
D 6.2 | Platform for WP6 P6 @] PU Month8 No Month 24 Consortium decismwait
Stakeholder for results of stakeholder
Interaction interest (e.g Full results in
adaptation strategies)
D 2.1 | Report on water- | WP2 P3 R PU Month 17 Yes
related impacts

For Security Projects the template for the deliksilist in Annex Al has to be used.
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Milestones
TABLE 2. MILESTONES
Milestone | Milestone name | Work package no Delivery date from Achieved Actual / Forecast Comments
No. Lead beneficiary Annex | Yes/No achievement date
1 Kick-off All Wps. P1 Month 1 Yes Minutes on
meeting homepage
2 Home page | All WPs P6 Month 1 Yes
launched
3 Platform All WPs P6 Month 8 No Month 24 Consortium
launched decision to wait
for results of
stakeholder
interest
4 First interim| WP 2-5 P3 Month 12 Yes Made earlier inConsortium
meeting Month 8 decision to
accelerate

progress
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4. Project management

Basic means of project management

Apart from the nearly continuous digital-electroteétephone-skype, etc. contact and the frequent
(weekly-bi-weekly) electronic mail instructions thasic means of the project management was the use
of the special “tool-box”, which was created on khembers Area of the Project homepage by the Co-
ordinator in co-operation with the home-page operB6 Geonardo. For illustration the opening-page
of this management-tool is shown in Figure 5.1\welo

Bridging the gap between adaptation strategies of
lma e climate change wmpacts and European water policies
xWaler &2

Recent activity Templates  Sign out

I docs_processed | I3 original_docs
Path: library
Name st modified Size
12 Docs_offered
5D Minutes of the meeting
2 WP1_coordination
& wWP2_impacts
I WP3_adaptation
I WP4_research_needs
=2 WPS_identifying_and_bridging_gaps
I WP6_dissemination
12y common_referencing_system
12 paris_prasentation
I3 presentations_rome
&) procdacshypartner
12 strasbourg_presentations
|2 vertical_procdoes

=} = = =) = = &) =) =) E = E) ) E)

Jean-Luc Rahuel

==

work Pragrarmnrme Glossary | Sitemap | Links

Figure 5 1 Flrst page of the management oriented home-page tool box

The partners of the Consortium are requested twadptheir contributions (result of their work) to
the respective directory (e.g. WP2-WP6 and théirsps and topics) and the Co-ordinator
immediately receives a “folder-log” message todiimail address on the uploaded document. In
this waythe progress of work of the project was monitored % the Co-ordinator on daily basis
This also allowed the very detailed evaluationhaf performance of each partner and the progress
of work in each WP. On this basis the Co-ordingtoduced internal (confidential) documents, an
example of which will be shown below.

Another special management attempt of the Co-otolinveas to induce the processing of
literature/project/internet documents in such a ey the evaluation of the document is done
simultaneously for all the 4 scientific WPs (WP2-8YRBo as to accelerate the work, which anyway
relays on the overlapping-simultaneous or even-tesk-loop type processing of the four WPs
(see “B 1.2.2 Timing of work packages and their ponents” on page 17 of Annex |, the DoW of
the contract). The Co-ordinator created a speemptate for processing documents in this way,
which was called “vertically oriented template.gsm illustration below). As the template clearly
shows all the four main WPs are well represented.
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ClimateWater: Vertically oriented template for processing/evaluating
documents

Basic information

Title of the project/paper/chapter etc. Reference (web page. book):

WP, sub WP, task concerned Name and institute of the person. who
evaluates the project/paper:
Notes on the evaluated project, book, chapter, etc:

Evaluation of the project/paper
No. 1

Statement on llﬂ')ﬁ](‘f.‘ii

Remarks:

Adaptation strategy mentioned:

Remarks:

Research needs:

Remarlks:
Policy implication:

Remarks:

No. 2

Figure5.2 Illustration of the vertical template of document processing

This “vertical processing” of documents was follalAiy many of the partners, and this yielded for
the present report of the middle of the projee-8pan sufficient inputs to enable the coordinttor
declare timely-progress of the project.

There were some other means of accelerating tlygge® of the project and among these the extra
non-planned workshop of WP leaders was one exaaspdescribed below.

Non-planned workshop of the WP leaders

In 22-23 September 2009, the Co-ordinator convénatth the written approval of the Programme
Officer) a WP leader workshop at tHairopean Workshop on implementation of the WFD in a
context of adaptation to climate change, which were organized by the French Ministry for
Ecology, Energy and the Sustainable DevelopmenthefSeas. The Co-ordinator was an invited
speaker (with coverage of travel and accommodagiqenses). The workshop of the WP leaders
proved to be effective (Minutes of the meeting amethe homepage). The title of the presentation of
the Co-ordinator was ,Presentatiafi main outcomes of the ongoing project ClimateWate
research needs identified for bringing the policy gp in WFD implementation”. The WP leaders
and thus the consortium had access to a large nmuohlieteresting presentations. Within this there
was one of outstanding importance (received fragrd DG environment’s representative Mr Balazs
Horvath), as it

Internal progress evaluation and instructions by tle end of 2009

The co-ordinator applied a special managementdoshhance progress and secure the timely
reporting/implementation. This was a confidentiéinal document of detailed progress evaluation by
partners and also by WPs and topics and relevsinuations circulated on the end of 2009.

Similar although less detailed instructions wernet.sk critical cases, the Co-ordinator had direct
contacts (also by phone) with the respective pestne
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List of project meetings:
Kick-off meeting in Budapest:7-18 November 2008 in Budapest

First progress meeting in RonB-15 May 2009, in headquarters of P3 CNR

This meeting was convened, upon general agreeréme €onsortium, earlier that planned in
order accelerate progress in WP2. The coordinatioeves this meeting and the timing-schedule
agreed on it, was really accelerating progress BRWor which the report was produced in time.

Meeting of WP Leaders in Paris, 22-23 Septembe® 200

With the agreement of the Programme Officer fornfaieWater the Co-ordinator utilized this
important climate change and EU-WFD oriented camnfee for a task leader meeting to accelerate
work and to gain important and fresh knowledgehmsubject we are dealing with. See more details
above.

Mid-term meeting in Slovakia 26-28 May 2010, origad by P9, SHMU
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Participants of the Mid-term Workshop in Slovakia 26-28 May, 2010

i

Participants from left to right areGyongyi Ruzsa (P5, GeoEcoMar, Ro); Eva Lanz (P7,
UVIEN, A), Victoria Robinson and Chris Stoate (R8\ILEI, UK); Lea Kammermeier (P4,
USF, D); David Harper (P8, UNILEI, UK); Monica Gaen (P3, CNR-IRSA, 1); Géza
Jolankai (P1, VITUKI, H, the Co-ordinator); Beatat&ki (P1 and P2, VITUKI and UNIDEB,
H); Gabriella Hancz (P2, UNIDEB, H); Monika MandoKP1, VITUKI, H); Lotta
Blaskovicova (P9, SHMU, the host); Georg Janauet Borbert Exler (P7, UVIEN, A);
Manuel Sapiano (P11, MRA, Malta); Jean-Luc Rah&dl0; SOGREAH, France); Michael
Schembri (P11, MRA, Malta); Marian-Traian Gomoib(lBseoEcoMar, Ro).

Remark: There were other participants, who leflieathan the photo was taken at the end of
the workshop (e.g. Gabriella Lovasz and Zsoltnkda P6 Geonardo, H, and several Slovak
participants)
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