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Abstract

The importance of problem framing in relation wativironmental
problems has been stated in various scientificrdmrttons. In this
paper we intend to relate it to the issue of uageties in water
management. Dealing with uncertainties in wateragament is an
important issue and will increase to be so in ligihglobal changes,
in particular climate change. To know how uncettagare framed
in water management practice then is importantdeioto evaluate
strategies for dealing with these uncertaintieshwhe aim of iden-
tifying what are important parameters for the fraghof uncertain-
ties in water management practice, in this papeanatyze uncer-
tainty situations described by decision-makers atewmanagement.
The analysis builds on a series of “Uncertaintyl@jaes” carried
out within the NeWater project with water managarthe Rhine,
Elbe and Guadiana basins in 2006. During theseglials, represen-
tatives of these river basins were asked what teio#ies they en-
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countered in their professional work life and hdwveyt confronted
them. Analysing these dialogues we identified savierportant pa-
rameters of how uncertainties get framed. Our aptomis that
making framing of uncertainty explicit will allovof better dealing
with the respective uncertainty situations. In ortdeget a broader
picture of the framing of an uncertainty we therefsuggest to add
a third axis to the uncertainty matrix developedieaby Brugnach
et al. (2007) detailing on the relation of actawards an uncer-
tainty situation. This axis is assembled from theameters identi-
fied in this paper.

1 Introduction

Dealing with uncertainties in water managemennhigw@portant is-
sue and will increase to be so in light of glodaheges, in particular
climate change. So far, however, uncertaintiesatewmanagement
have mostly been discussed in scientific analylséte is known
about how people in water management practiceddblkl issue of
uncertainties. In the last years, the importandh@®human dimen-
sion of uncertainty has been more and more ackmget:and em-
phasized in the sense that uncertainties are moreftand objective
phenomena but have to be seen in relation witipéople involved
(e.g. Brugnach et al. 2007, Klauer and Brown 20@#, Asselt and
Rotmans 2002, Friedmann et al. 1999). We build barthe work
of Brugnach et al. (2007) who speak of uncertaastya relational
property.

This connects well with the importance of probleanfing in re-
lation with environmental problems that has beearestlately in
various scientific contributions (cf. e.g. Gray 30@ahl-Wostl et al.
2007). In this paper we intend to relate the conoépncertainties
and framing for the area of water management.

Special attention is drawn to the uncertainty maldM) devel-
oped by Brugnach et al. (2007) whenaltiple knowledge framese
included as a specific kind of uncertainty, apeohf inherent un-
predictability and incomplete knowledge. In thatyae are con-
cerned with a double use of framing: On the onealheithin the un-
certainty matrix which includes the issue of muétiframes as a
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separate kind of uncertainty and on the other la@dmore general
way, beyond the matrix, in the sense that all uaggies are framed
depending on the point of view, interests, expe&esretc. of the
person dealing with an uncertainty.

For the first one of multiple frames one could kaf the ques-
tion or uncertainty of how the EU Water Framewoikebtive
(WFD) should be implemented where different actsradministra-
tive units may have different views on or approactoe For the
more general sense of framing then, the questidtheoimplementa-
tion of the WFD by one actor may be considered pr®blem of
lack of knowledge about methods how to implementhéreas by
another it may be framed as a problem of multienes on its im-
plementation.

The analysis in this paper is based on dialoguasoertainty
that were held in several case studies of the prdjeWater (New
Approached to Adaptive Management under Uncertpintgarly
summer 2006 and where the UM was applied (NeWaternal
documents). Based on these dialogues that rend&eedples of un-
certainties practitioners in water managementtfes} have to deal
with in their professional work life we discusstims paper what
may be important parameters in the framing of uagares in water
management practice. Our assumption is that mdkamging of un-
certainty explicit allows for better dealing withet respective uncer-
tainty situations, particularly in multi-actor caeliations as typi-
cally is the case in water resources management.

As a theoretical basis for the analysis of franohgncertainties
we give a short introduction to the concepts affreg and uncer-
tainty as used in this paper. Though originally canticeived for that
purpose we analyze the use of the UM as a to@dsessing the
framing of uncertainties, drawing on the advantadesdvantages
and challenges in using it. We then illustratetfartfacets of uncer-
tainty by analyzing details of the uncertainty attans reported in
the Uncertainty Dialogues. We thereby derive a§parameters
that seem to be important in the framing of undetiies and reflect
on the character of uncertainty. By assessing thasaneters of the
character of uncertainty (PCU) a richer pictur¢haf framing of an
uncertainty may be achieved which could be drawmfwhen ana-
lyzing and evaluating strategies for dealing witltertain situations.
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We suggest adding the PCU as a third axis to thertainty matrix.
In the final section we discuss aspects of usessliaad applicability
of the identified parameters of uncertainty for @vahanagement.

2 Conceptual background

As a theoretical basis for the analysis of franohgncertainties we
give a short introduction to the concepts and d@&ims of framing
and uncertainty as used in this paper.

Framing

There are a lot of concepts around framing and ésawhich are
discussed controversially in various disciplined aantexts. Defini-
tions vary and often the terms are used in conmeetith other
similarly vague terms such as perspective or waed (cf. e.qg.
Dewulf et al. 2005, Kickert and Klijn et al. 1999¢hon and Rein
1994, van Asselt and Rotmans 2000).

For this analysis, we stick to the term ‘framingdaabstain from
using other terms such as ‘frames’ or ‘perspectiv¥e define
framing as the way mental models are applied tertam (action)
situation. With mental model we refer ta felatively enduring in-
ternal abstraction of an external system to aid gogern activity
(after Doyle and Ford 1998:17).

Due to their personal, educational and culturakbemunds peo-
ple have a restricted view on real world phenonmreaction situa-
tions. That means they cannot and do not consitéetails and in-
formation of a certain situation but observe s@lety as to what is
in their interest and concern. Consequently theggree only those
parts they have drawn their attention to. Thisrimfation is proc-
essed and translated into strategies to deal hathhespective situa-
tion. This process of selective observation andequoent percep-
tion usually does not start from zero but mostrofterelated to a
certain outcome of some former action. So the poceiterated
permanently as actions are taken and an actioatisituevolves.
(Weick 1995)
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Emphasizing the importance of the process of frgmia here
draw on thenteractional approactof Dewulf et al. (2005: 5) which
focuses on interactive production of meaning oveersain time.
Within our analysis, process refers to the fact tha reported un-
certainties have been framed through interactiawésen the par-
ticipants of the Uncertainty Dialogues, within #ession but par-
ticularly through interaction with other actorstireir daily practice
time before the meeting. Hence, in this paper wenat able to
study that preceding process but consider the tegpaincertainties
as a result of an interactive framing process,waptat a certain
point in time through the dialogues. This is diéfiet from thecogni-
tive approachof framing (cf. Dewulf et al. 2005) relating towst-
tures or schemas of individuals which may be coeghés mental
models as Doyle and Ford (1998) define them.

Uncertainty

In this paper uncertainty is defined asruation in which there is
not a unique and complete understanding of theesysbd be man-
aged” (Brugnach et al. 2007). This relates to the qualitynforma-
tion of an event or action as well as to informatiout the behav-
lour and interest of other actors that are possitMglved in the
situation. It may simply refer to a lack of knowggdor to an am-
biguous situation where different approaches ahatisas may be
conceived. Brugnach et al. applied this approachnmatrix on un-
certainty (UM). The matrix provides a categorizataf uncertain-
ties by the type of knowledge relationship anddhgct of uncer-
tainty. It distinguishes between three types ofvidedge
relationships that are assumed to be establishedgan actor and
an object. Those are unpredictability, incompletewledge and
multiple knowledge frames. Each of the three kndgterelation-
ships can refer to different objects of uncertainithin the natural,
technical and social system.

The uncertainty matrix was developed in order kovafor cap-
turing uncertainties in natural resources managémemnbroader
way, particularly including aspects of multiplerfras and of social
system uncertainties in a more explicit and systiemay (ibidem).
The objective further was to design a rather sinsfriecture that
could also be referred to and used by practitiometise field of



6 N.lIsendahl, A. Dewulf, M. Brugnach, G. FrangoisMaillenkamp, C. Pahl-Wostl

natural resources management. Through the Uncr@@ialogues
the matrix was tested for its application in preetin the context of
water management.

Table 1 Uncertainty Matrix (Brugnach et al. 2007)

Type of
knowledge
relationship

Object

Incomplete knowledge

- lack of information

- unreliable informa-
tion

- lack of theoretical
understanding

- ignorance

Unpr edictability
(unpredictable
system behaviour)

Multiple knowledge

frames

- different and/or
conflicting ways of
understanding the
system

- different values
and beliefs

Natural system

- climate impacts
- water quantity
- water quality

- ecosystem

Incomplete knowledge
about the natural sys-
tem

E.g. unreliable meas-
urements of water lev-
els?

Unpredictable be-
haviour of the natu
ral system

E.g. what will be
the highest water
level next year?

Multiple knowledge
frames about the
natural system

E.g. is the main
problem in this basir
the water quantity of
ecosystem status?

Technical system
- infrastructure
- technologies
- innovations

Incomplete knowledge
about the technical
system

E.g. to what water
level will this dike re-
sist?

Unpredictable be-
haviour of the
technical system.
E.g. what will be
the side effects of
technology X?

Multiple knowledge
frames about the
technical system
E.g. should we raise|
dikes or create flood
plains?

Social system

- organizational
context

- stakeholders

- econ. aspects

- political aspects

- legal aspects

Incomplete knowledge
about the social syste
E.g. what are the eco-
nomical impacts of a
flood for the different
stakeholders?

Unpredictable be-
haviour of the so-
cial system

E.g. how strong
will the reaction of
stakeholders be at
the next flood?

Multiple knowledge
frames about the so
cial system

E.g. do we need to
impose insurance
against floods or
adapt the legal regu
lations about spatial
planning?
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3 Methods

The empirical part of this paper is based on thect&itainty Dia-
logues” carried out in case studies of the prdjestvater, New Ap-
proaches to Adaptive Water Management under Unnogrtan May
2006 (NeWater internal report 20@7Rarticipants were water man-
agers, mostly representatives of the water depatsyad public ad-
ministration or water management associationserritrer basins of
the Wupper (Germany) and the Kromme Rijn (Neth@$dmas sub-
basins of the Rhine, the Guadiana (Spain), an&lihe (Germany
and Czech Republic). In the dialogues they werecsk identify
uncertainties they encountered in their professiaiak life and to
explain the way they dealt or would deal with them.

Where possible the dialogues were held as a netiFgroup
meeting (Wupper and Kromme Rijn) with about threéve par-
ticipants and else separately in contact with gspective water
management organisations (Guadiana and Elbe). iSbhessions
lasted about two hours on the average and wereuctediin a semi-
structured way along the uncertainty matrix (UM)dération of
the discussion was performed by NeWater staffofadlhem authors
of this paper). The meetings mostly took placénmparticipants’
native language with exception of the Elbe wheeertteetings were
basically held in English. The evaluation in théppr is based on
audio files, transcripts and notes during the Utadety Dialogues,
particularly those of the Wupper, Kromme Rijn, Giaah and Elbe
Usti. The latter were all recorded and fully tramsed. Notes were
taken during all of the dialogues. For the analyfsesfull length of
each meeting, that is transcript and notes, wamntako account.
Where necessary, quotations were translated ingtigbrto the best
knowledge of the authors of this paper. All citasmf this paper
were cross-checked with the respective stakeholdéesy do not
necessarily reflect the opinion of the related arg@tion but their
personal views. (NeWater internal reports 2007)

! For more general information on the NeWater pitoj@ww.newater.info
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As the examples of the analysis refer to the dsouas during the
Uncertainty Dialogues they reflect the situatiomhatt point of time
and no dynamic representation of the framing okutainties.

4 Assessing framing of uncertainties

In this chapter we will first analyze the options @ising the uncer-
tainty matrix (UM). We will go on with a more deldl description
of uncertainty situations encountered during theastainty Dia-

logues and conclude with a proposition for an esitamof the UM.

4.1 The uncertainty matrix as a tool for analysis of
framing?

The UM enabled a structured way to approach thesis$ uncer-
tainty in water management practice, and thoughiwitmits al-
lows for a comparison between case studies.

For the participants it was possible to understhednatrix rather
easily and apply it to their work life and expedes. For most of
them it was the first time to approach uncertamirewater man-
agement in an encompassing and structured wayuddnef the un-
certainty matrix thus offered a new and more stmect way of
thinking.

One purpose of the Uncertainty Dialogues was tat®the ex-
amples from the water managers in the uncertairyixa This oc-
curred either directly by the participants durihg meetings or by
the moderators during or after the meeting. Oneltré®m that was
that the foci of attention in the case studies eomiag the allocation
of the uncertainty examples to the matrix diffe(BgWater internal
report 2007). It was striking that the locatiorttod identified uncer-
tainties in the matrix showed different emphasisach of the dia-
logue groups. Some groups mainly referred to uaogigs in the
area of natural and technical issues, others engatasncertainties
in the social parts and in some discussions théhagip on single
cells was quite salient.
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The reasons for that may be the different contektie investi-
gated case studies, the different backgroundsegpdnticipants, the
fact that some meetings were individual discusswimsreas others
were group meetings. Multiple reasons are plausWieere we can-
not assess the concrete reasons the differenées imonetheless
indicate the differences in framing of the uncerasituations.
Adding to that argument is the observation thatetkemples were
not always easy to allocate clearly to one cele Ways of allocat-
ing an uncertainty situation to the cells provetedighly disput-
able in some of the group meetings during the dias.

Moreover, often the borders between the cells focating one
example were blurred respectively reflected theleasjs or interest
of the person allocating the uncertainty situatigmnch often com-
prised different aspects, that is cells. Thesdtiigslalso indicate
likelihood for discrepancies between practitionensd scientists’ al-
location and hence framing of uncertainties. Heitaeay be inter-
esting to investigate on somebody’s reason focating an example
to a specific cell.

The structured way of approaching the issue of iaicgy in wa-
ter management practice with help of the UM may énav be a dis-
advantage for the use of it for the assessmemaofihgs of uncer-
tainty. In practice people often have a more intaiapproach
towards dealing with issues including uncertaifftfhen aiming at
getting a more complete view on the framing of utaieties in wa-
ter management practice the use of the uncertmatyix therefore
may be too structured as approach. This howevéngrsrather in-
herent in the method than in the conceptual méself since the
latter could still be used for ex post classifioatof examples elic-
ited by a more open approach. However, for purpotasalyzing
the framing of uncertainties this approach maydss hdequate
since it would be distorted by the interventioriteg allocating proc-
ess. Another adversarial point in using the unasstanatrix for
purposes of analyzing framing is that the critefithe matrix grid
may not reflect the water managers’ needs, presridir ways of
thinking or categorizing even if they report to erstand the matrix.

Thus, the application of the matrix may be mordulder distin-
guishing water managers’ framings of uncertaintyagions rather
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than for objectively classifying the uncertaintjusitions them-
selves.

4.2 Characterization of uncertainties

Beyond grasping uncertainty situations of water aggment
through the UM, the way people frame uncertaintywater man-
agement practice can be characterized from diftexregles.

The Uncertainty Dialogues allowed for detectindaténces in
the water managers’ framing of the uncertaintiegaimous respects,
rendering details on how the uncertainties wereemwed by them.
To assess these differences we analyzed the walyiah the par-
ticipants of the Uncertainty Dialogues reportediwgir examples of
situations of uncertainty in water management.

The most pronounced parameters found through anglyize
Uncertainty Dialogues were: positioning, urgenagy &ssues of re-
sponsibility and trustworthiness. Often these patans were inter-
linked and could not be looked at strictly sepdyate the following
they are illustrated along the examples from tlee cdudies.

Positioning

The different kinds of positioning towards uncertgisituations we
encountered in the Uncertainty Dialogues variedughout the case
studies and the participants of the dialogues. \Mititioning to-
wards uncertainty we mean the evaluative qualigppeattach to
the uncertainties, in other words whether they &dhe uncertainty
as something positive or negative (Levin, Schnekd&aeth 1998).
This does not necessarily reflect deeper routedhame general be-
liefs and attitudes. These positive and negatiamiings of an uncer-
tainty situation can have different manifestatiswgh as framings
of uncertainty as risk, fun, challenge, essentat pf life, threat etc.
It may as well be quite ambiguous as an examptlearKromme

Rijn case study showsUhcertainty has a little bit a negative con-
notation. Uncertainty, that’'s what you cannot grasul that is an-
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noying (NeWater Uncertainty DialogageHDSR, May 17, 2006);
but then the speaker goes on that in fact her vgodietermined by
uncertainties, I'live so to speak from uncertainties, and | enjoy
The moment it gets certain it's not my work anyrhdreidem). One
interviewee in the Elbe case study takes up aaimthnce. He is
very enthusiastic about the element of water aaditters since they
do not care about political boundaries. He seesdla¢ed uncer-
tainty as something vital to life] think that is the life. (...) and still
there will be uncertainties. And to have a drearhtode [uncer-
tain], wouldn't be life. That’s life(UJEP, May 15, 2006). The same
interviewee later makes another comment which mailogvs his
enjoyment in dealing with uncertainties but cetiahis experience
of uncertainty as a challenge in the work areaatiewpollution,
“you must be very smart, sometimes it is a detestorg, to detect
the pollutant, or the pollutéfUJEP, May 15, 2006). Among the
positive framings we encountered in the case séutie most fre-
quent in fact was that uncertainty was framed elsadlenge.
Throughout the dialogues the participants useddeartimer than
‘uncertainty’ as well to express situations thaplied uncertainty.
These terms may include a certain positioning tdw#ne uncer-
tainty situation, e.g. a negative framing. Ternet tame up in sev-
eral case studies in this regard were ‘risk’, ‘duproblem’ or
‘difficulty’. Besides, a lot of other expression$ieh display uncer-
tainties were used, not directly collated in a saifisve however.
Many of the examples were related to the issuaat) knowing
something, e.g.l“do not know ifwe are able to evaluate environ-
mental costs” (CHG, May 25, 2006), still you never know what will
come” (UJEP, May 15, 2006) probability of drought... but we do
not know when it will happen. Even the meteorolsgis not tell
us” (CHG, May 25, 2006), and through making reference ¢o th
contrary of uncertainty, that is certaintyhé only certain thing is

2 Where not referred to differently all further gatons from oral communication
(with exact date) refer to the NeWater UncertaDiglogues and can be found
in the references under Project NeWater meetingédrinty Dialogue’.

8 Hoogheemraadschap De Stichtse Rijnlanden (Dutgibmal water board)

4 University of Jan Evangelista PurkyrJsti nad Labem, Czech Republic

5 Confederacion Hidrografica del Guadiana (Guadiaader Authority)
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that some time the water pollution will come. You'tlknow where,
you don’t know which type, (...) which polluter, whamount (...) it
is always an individual caseElbe case study, about accidental wa-
ter pollution by complex organic material (UJEP M, 2006).
Uncertainty was expressed with regard to rathdmntieal issues, for
instance concerning measuring systems in the Goadidne par-
ticipants of the meeting were worried about notiggtdirect and
accurate data from indirect measuring systems asickmote sens-
ing (CHG, May 25, 2006). But also the political sphiwas referred
to: “the big part of the unpredictabilities is polititarhis is the total
unpredictability (ibidem).

In our case studies we observed a certain dommafioegative
framings though there were also some positive exesrand other
rather neutral ones that showed the acceptanceceftainties as a
fact without however really evaluating the uncerygias positive or
negative.

As pointed out earlier, the parameters often aexlinked. Posi-
tioning for instance also plays a role in connattiath time frame
“1 just wanted to emphasize how difficult it ishe execution within
a legal system to suddenly get the Water Frameo#dctive’

(WVe, May 18, 2006).

Urgency

The time factor seems to play an important rolallimvestigated
case studies with regard to framing of uncertagnt&me uncertain-
ties are framed as urgent, requiring an actioniwi@hshort term,
while others are framed as long-term issues, reguattention in or
over a few years of time. This may relate to the@ged urgency of
a decision as well as to the time frame within whacdecision will
be implemented or is supposed to have an effect.

Concerning the time frame within which a decisi@as ko be
taken, lots of examples in the case studies shomadiealing with
an uncertain situation would optimally require adbtime. This is
due to the fact that often more or more in dep#iyais, model and

6 Wupperverband (German water association)
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scenario building were considered as possible waysduce or
overcome an uncertainty. In the case of accideva#tr pollution
for instance this is increasing the uncertaintystderably sincetd
analyse the complex cyanide [i.e. its behaviouhariver waters
after an accident] it is not so easy, it takes tif\¢JEP, May 15,
2006) whereas decisions have to be taken in awel\ashort time
once an accident has happened. Especially in astmative plan-
ning, long-term considerations and goals most conmynoave to be
evaluated against short-term pressures. In the &fugse study
this is expressed with regard to the value andfiieofehe ecosys-
tems where the long-term goal is to secure tf{ém) On the other
hand the decision is short-termed considering thenicial straits
we have in North-Rhine-Westphalié8tUA’ Diisseldorf, May 18,
2006). The situation is difficult sinc¢hese time concerns are re-
lated with big uncertainty and as a planning adrsiration | can
only think in a long-term time frarh@bidem). Another participant
of the Wupper Uncertainty Dialogue frames the issusurrent ver-
sus long-term planning in the following way:o what extent do we
manage to meet the zeitgeist of 20 years aheadtgttecisions we
take today and that will still be important in 28ays?” (municipal-
ity of Wuppertal, May 18, 2006).

An example of rather low urgency is the balancihthe eco-
nomical versus the ecological and social benefiemcecosystem in
the Guadiana case study. They rather seem to pialg &n the long
run, “the maintenance of an ecosystem such as the Talklas
Daimiel against the economic or social benefit timaty have the
agricultural use — at a certain moment we will hawealo this bal-
ancée (CHG, May 25, 2006).

Responsibility

Responsibility issues refer to different aspectaiad an uncertain
situation. They may relate to the question of wdpearceived as re-
sponsible for solving an uncertain situation arel/thlso give an
idea about the perceived range of options for astaind taking de-
cisions in a situation marked by uncertainty.

7 Staatliches Umweltamt (former German regionakstatthority for environment)
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In the dialogues, mainly the issue of who is resjiaa for deal-
ing with an uncertainty situation came up. Howededucing from
that it may be interesting to investigate who oMl perceived as
responsible for having caused an uncertain sitnafibis may have
implications in terms of who is perceived to bepassible for deal-
ing with it as well as with regard to actual stgaés for dealing with
uncertainty. In the following, some examples frdma tase studies
will illustrate how responsibilities got framed jgart of dealing with
uncertainty.

The question of responsibility for solving an urtagtty situation
is quite delicate. The participants of the dialagteported on them-
selves and other people to often refer to ruleswtaking a decision
and thus to shift the responsibility to somethiather external to
them. Especially in administration, usually there ules to be fol-
lowed in an uncertain situation. This gets exphaitinstance in the
Wupper case study in the issue of flood protectitig experts
have developed state-of-the-art technology for @ yi€ar flood.
Then the administration says, | have to meet e gif-the-art
technology”(WV, May 18, 2006). These regulations are then-diff
cult to by-passithis [the regulation] is very difficult to turn bek”
(ibidem). So, administration generally needs tdditis decisions on
rules and regulations. Administration staff maysider stake-
holders’ suggestions but cannot build their decisio that!If the
citizen says | do not need this [measure; here]diké in 15 years,
if something really happens, and the citizen s&gs,now | claim
damages”, then this goes back to the administrasiod | think this
really is an uncertainty that gets in the way offpéhings and also
of sound solutions{StUA Dusseldorf, May 18, 2006). An inter-
viewee of the Guadiana case study points in theesfiraction for
the case of the surveillance of ground water ektragn the catch-
ment area, the administration has to match the compliancéhef t
law” (CHG, May 25, 2006), and makes similar refereraasut the
options for stakeholders influencing decisionshef $tate’there is
a limit which is the laW(ibidem). Consequently the solution is per-
ceived in terms that the law should changfeydu want the situation
to be changed then the law has to be changed ipaH@ament
(ibidem). Another example of the Guadiana basmelsted to uncer-
tainty related to drought. Decisions there ardlyigule-based as
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well. There is a system of drought indicators csiisg of different
categories each of them implying a different lesfehlert and corre-
sponding actions to take in that respective sitmatCHG, May 25,
2006). So, in general following rules is adopte@ aseans to deal
with the responsibility issue and thereby circuniwbe uncertainty.
Sometimes however, rules or regulations can be m@r confus-
ing and rather increase than decrease uncertansgythe case for
the implementation of the EU Directives on Nitratel Water which
partly are contradictory and hence difficult to ieypent in an inte-
grated way (MLU S-A, May 22, 2006).

A big concern in terms of responsibility during tdacertainty
Dialogues was that the participants felt they dohave the final
decision in a situation of uncertainty. The resplmihty often is at a
higher level than those of the interviewees indiaogues, “(...we
are technicians. Technicians at a high level budeeot have the
final decisiori (CHG, May 25, 2006). This implies a high impor-
tance of communication and coordination among adtavolved in
one uncertainty situation.

In the Elbe case study, the interviewee point&i¢odifferent roles
of the actors involved.They [from the International Commission
for the Protection of the Elbe] only give recommeti@hs. The im-
plementation then is at national leV€UJEP, May 15, 2006). And
“you have to discuss, to explain, but the final leaiis on the dele-
gates in Germany and the Czech Republic. But | rtfetrmakes no
problem. But as you said often the implementasaat the national
level’ (ibidem). Though, as can be seen from the quuddack of
decision-making power is not always seen as a pnobl

Another aspect in (at least partly) getting arothrresponsibility
for dealing with an uncertain situation which i®ging from the
previous example as well is that tasks usuallyckearly distributed,
“floods are not my field(UJEP, May 15, 2006), or at least per-
ceived as such. In the Guadiana case study, ftaicessues politi-
cians are perceived as in duty of taking a decisitwe final deci-
sions, e.g. on the issue of control of ground weaxéraction, are said
to lie at the ‘water commissar’ from the Water Aarity and the
politicians in the region.The ones who have to wipe off the mort-
gage are the politicians, through their politica¢asion. A political
decision based on the actual redlif(¢HG, May 25, 2006). Talking
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about the case of threat of droughts due to clircléage in the
Guadiana case study the responsibilities are cereidifferently.
For the case of estimations of future precipitaitre responsibility
is perceived to be at the level of the nationahale change office
(as part of the National Ministry of Environmerit,..) they are
working out at the moment to define us what is/tr@ation in the
estimation$ (CHG, May 25, 2006). For helping out with uncémta
ties due to lack of knowledge scientists are pgetkas responsible
in the first place, With regard to the lack of knowledge (...) or the
development of methodologies, technical systerisodogies etc..,
this is a matter where there are you universiteebelp and investi-
gaté' (CHG, May 25, 2006).

In most examples in the investigated case stutieeseisponsibil-
ity for dealing with uncertainty was shifted to eth. That is the un-
certainty gets framed as something where otherseaponsible for.

Trustworthiness

Parts of an uncertain situation, such as actodata, are framed as
trustworthy (or rather not). This relates to thalgy of relationship
of actors among each other as well as to the ikfjabf data, both
being possible triggers for or against uncertaihtysome situations
one could even say that the uncertainty in facsists of the un-
trustworthiness itself.

There is evidence of the importance of trust towanettain in-
formation or people in all case studies, e.g. thenkme Rijn:“Also
the state has been an unreliable partner once whey had regula-
tions for subsidies (...) and from one day to the tiesy were fin-
ished” (municipality Wijk-bij-Duurstede, May 17, 2006). iElre-
mark may be extended to collaborative work in gahénough
usually not referring to daily work, when one oé tharties stops his
commitment without notifying beforehand. Such bebavmay
then be causing uncertainty (municipality Wijk-Dijturstede, Octo-
ber 16, 2007).

Concerning framing of trustworthiness of informatidrust in
data in the Guadiana case study for instance Is higongst others
because data are officially certified by the Nagioimstitute of Me-
teorology. Only in case of a wider time span, likaeries of data,
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there could be some doubts, but in principle tha daconsidered as
highly reliable. The measuring [of precipitation] usually is direct
and from relatively trustworthy data, (...) moreoitds officially
certified data of the National Institute of Metelmgy. They give us
precipitation data; apart from the fact that we ealves also have
water meters. But (...) we trust them, (...) they #&se fiom the ex-
isting official network and therefore deserve fullarantee. These
data maybe may have errors (...) in a certain moriretite mete-
orological series, in the series of precipitatidout in principle they
have full reliability (CHG, May 25, 2006). Loss of trust as a risk
for bad uncertainty management was expressed ikrirame Rijn
case study with regard to situations of possibigatiee side effects
of plans during or after implementation, not havioggn taken into
account as possible risks beforehand, as was feeicahe working
area of the intervieweéThe side effect might then be that (...) the
trust in the state or the planners goes doWmunicipality Wijk-bij-
Duurstede, May 17, 2006).

Framing of trustworthiness between actors or graf@gtors is a
delicate issue. It is an interesting issue as iwegkrms of who
frames whom as trustworthy or not in a multi-actonstellation,
most likely having implications for approaches htovwdeal with the
uncertainty. Untrustworthiness in the form of pépes or generali-
zations about actor groups may be manifested bfyromation bi-
ases. In the Uncertainty Dialogues this was digalag several case
studies through referring to other actors or acgoosips as “them”
and what “they do” rather than as individual actamd actions.

As shows the case of the Elbe on accidental watkutjon, is-
sues of organization and communication may aggeamakevy un-
certainty, there [in Czech Republic] is a lot of data [on atental
water pollution], it is very good. In Germany it®t so easy, be-
cause nobody tells you the proper information. Nybeollects cen-
trally, in Czech Republic yé{UJEP, May 15, 2006).

In general, the trustworthiness of data or peaplbé case studies
shows to be highly dependent on previous expergence
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4.3 The third axis - A new dimension in the framing of
uncertainty

In the previous chapter we illustrated the moshptmced parame-
ters that seem to play a role in how the partidipaihthe Uncer-
tainty Dialogues framed uncertainties. Uncertageys framed in
terms of positioning as positive or negative, asi@ent or a long-
term issue, as an issue for which the actor heveetius other actors
are responsible and as untrustworthy (or not).

At all parameters the focus is on the relation péeson towards
an uncertainty. The idea is not to assess objebtuadary condi-
tions but how people relate to those and to theiplysuncertain is-
sues. Likewise, the use of the uncertainty matrithe case studies
has shown that allocation to the cells was not wveasy because
the allocation is not just an objective classifieat Classifying
rather tells something about how the person wintasssifying
frames the respective uncertainty.

Where the UM can be understood as a tool for adssessment
of framing of uncertainties through the additiopatameters the
character of an uncertainty may be captured.

Character of U P -

-
-

£

Type of knowledge relationship

-
»~ ~ Object of U

Figure 1: Three dimensions of uncertainty (U)

These parameters of the character of an uncertg@y) can be
seen as an extension of the matrix. We therefaygesi adding a
third axis to the UM assembled by the PCU (seerédy). By add-
ing the PCU as a third axis or dimension additi@asgects may be
captured that are not possible to assess by thelitwensional un-
certainty matrix. The third dimension provides dmtion to further
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differentiate facets of the uncertainty situatitimst are captured by
the UM.

Neither through the use of the UM nor with the hefiphe pa-
rameters of the character of an uncertainty sitnatican be ex-
plained why an uncertainty situation is framedtas but rather
what is getting framed and how. The parameters moayever have
explanatory value for the evaluation of the streged¢p deal with
uncertainty.

5 Conclusion

Experiences from practical cases within the NeWatteject show
that uncertainties in water management are framelfferent ways.
In this paper we analyzed how practitioners in watanagement
frame uncertainties by analyzing dialogues on uac#y where wa-
ter managers reported on their work experience wnttertainty.
From the analysis we derived a set of parametatsstgem to be im-
portant in the framing of uncertainties and illas¢rthe character of
uncertainty (PCU). We also examined the optionsiging the un-
certainty matrix (UM) as a tool for assessing ttaerfing of uncer-
tainties.

We have argued that analyzing the framing of theeod where
an uncertainty arises together with the way howutheertainties are
framed (through both the UM and the PCU) make®kfices in the
framing of an uncertainty situation visible. Werttgy expect to ob-
tain a basis for analysis and evaluation of stratefpr dealing with
uncertain situations. At the individual level, iaynrender a better
picture of one’s own action options including aackr division of
tasks as well as showing options for reframingth&tgroup level,
focusing on interaction with other actors, it magka framings, pri-
orities, and worries of others involved clear aeduce misunder-
standings, thereby opening the option for refranaing negotiation.

However, the question is what is the best way taeed in order
to assess the framing of uncertainty and makesibM? We argued
that using the UM for assessing framing of uncatyaimplies an in-
tervention in the assessment process and may ohermdistort the
findings considerably. The same would probably hnlé if one
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tried to assess the PCU in a structured and systeway. Adding
the PCU as a third axis to the UM then rather isgplin amplifica-
tion of the matrix as a tool for ex post analykigt a means to fur-
ther structure the assessment process. Howevadehtfied di-
mensions (both UM and PCU) provide a set of paadigitrelevant
aspects, whose relevance and relative importanceeassessed for
a specific situation, and which can be complemehtedontextual
factors that is new, locally relevant dimensionghiat specific situa-
tion.

An option in order to assess the framing of unaetitss of practi-
tioners in water management in a less influencegwauld be a
less structured assessment approach. It may brestite for in-
stance to elicit parameters directly from the ptiacters - rather
than through ex post analysis. This could be dbrmugh card sort-
ing techniques or similar (cf. e.g. Hare and Palois#2002)
whereby participants themselves identify the patarsghat have
relevance for them.
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