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Abstract

Spain is at present equipped with an extensiveawidr infrastructure, aimed at the
correction of the temporal and spatial irregulantyhe distribution of water resources.
This infrastructure network, mainly focused on aoe€ water, is embedded in a
traditional hydraulic paradigm with technical, eoarc, socio-political and cultural
implications.

This traditional water management perspective temalsview droughts as a
circumstantial expression of a chronic water deficesulting from the so called
structural deficitbetween water demand and the current water reguleapacity. This
conceptualisation of the risk of drought leads ke fpredominance of structural
responses to this hazard, the lack of consideraftiamcertainty in the assessment of the
available resources and the neglect of crisis phaparit can therefore be considered as
one of the main obstacles to the development ofr@agbve approach for the
management of droughts.

However, the water policy arena is currently vegnamic. This dynamism, which
encompasses elements of both innovation and parsestof the traditional water
paradigm, can be analysed through the example efS#ville water management
system, characterised by a high risk of drought @redrecent experience of several
severe water crises.

Introduction

A long-standing tradition of water management existSpain, traditionally embodied
by prestigious institutions such as thabunal de las Agua# Valencia, which has
been settling conflicts among irrigation farmers rimore than 900 years. However, the
present state of water planning in Spain is charsetd by difficulties and barriers that
obstruct the development and implementation of girea planning to mitigate the
effect of drought.

Why is it that Spain, formerly among the pioneensthhe development of
technological and institutional solutions for adagumanagement of water resources,
has been severely affected by droughts in recemisyeWhy is Spain involved in a
debate on the future of water planning, which neesms to get settled?

Changes are taking place, due to both internakeaternal factors. However, the
question is, whether the system is developing beyoonventional planningto
incorporate a framework fgrroactive planning“which in advance develops a system
of increased preparedness through appropriate gopgchanisms ... activated by the



occurrence of drought and other uncertainties gitan dry lands” (Bruins & Lithwick,
1998: 5). Is the accumulated experience of previdnoughts leading to a process of
institutional learning aimed to reduce the vulnerability of water mamagnt systems?
If the answer is not completely affirmative therhaw are the barriers that constrain the
development of a more resilient system? Answerimggée questions could be the most
useful contribution of this study.

Drought and the Hydraulic Paradigm in Spain

Aridity and drought have historically been a prablef the first order in Spain, due to
the characteristics of its climate and hydrologlye Spanish climatologist Martin Vide
has summarised these characteristics, as follovest{iMVide, 1994, quoted in Moral
and Sauri, 1999):

1. Modest rainfall amounts: nearly 50 % of Spain reeegiless than 500 mm of
precipitation per year,;

2. High inter-annual rainfall variability: coefficiemtof variation may be as high as 40

% in certain areas;

High diversity of seasonal rainfall regimes;

High variability of seasonal rainfall patterns:same years, the rainy season may be

the dry season and vice-versa;

5. Occasional climatic anomalies: coincidence of dhiugeriods in the generally
wetter north of the Iberian peninsula with heavgsan the drier south;

6. High daily and hourly rainfall intensities: predgion of 100 mm in one day has a
return period of 10 years or less in many areas;

7. Long rainless periods: Malaga recorded a sequent@todays without precipitation
in 1953;

8. Existence of multiple ‘rainy areas’ and ‘dry raimaslow areas’, due to intricate
relief patterns

kW

The resulting lack of water security led, alreadgrenthan 100 years ago, to
development planning to promote a radical transédion of Spain’s water landscapes
by means of hydraulic infrastructures. The ‘wariagiadrought’, the correction of the
temporal and spatial irregularity in the distrilautiof water resources hydrological
imbalances- has been a fundamental objective of the Spdoish lasting hydraulic
paradigm water policy for more than a century. Tfreoretical basisRegeneracionismo
Hidraulico) and practical implementation of this policy, wihicconstitutes a
fundamental element in Spanish history, has bealysed on several occasions (see,
for example, in English, Lopez-Gunn, 1996, Swyngemd 1999, del Moral & Sauri,
1999 and del Moral, 1999).

In this context, water scarcity and irregularitg &éine core issue to be tackled by
the water management. In some regions, such wedesity is considered chronic and is
called astructural deficit result of the imbalance between water demandaaadable
water resourcesThe latter are that fraction of natural watermoreses that can be used
to satisfy demands, in the moment and place in hwkiater is required. This notion
leads to regulation, by whichnatural water resources(precipitation minus
evapotranspiration) are converted iat@ilable water resources

In Spanish hydrological planning, the assessmeavailable water resources is
mainly focused on surface water reservoirs, thatsapposed to store every year a total



average of 39,145 million cubic meter (MCM) of emain the whole country. On the

other hand, groundwater only accounts for 12% efttital available water resources in
Spain (Table 1). Concerning the Guadalquivir rivasin, in which Seville is located, an

annual amount of about 2,814CM can be stored, which is nearly 85% of theltota
amount of available resources in this basin (Migief Environment, 1998).

Table 1. Available Water Resources in Spain antienGuadalquivir river basin

SOURCE Spain | Guadalquivir Spain Guadalquivir
(MCMlyear) | River basin % River basin
(MCM/year) %
Groundwater 5,532 507 12,3 15.2
Reutilised water (*) 230 12 0.5 0.4
Desalinisation 94 -- 0.2 --
Reservoirs 39,175 2,819 87 84.4
TOTAL 45,034 3,338 100 100

(*) Only directly reutilised water. Indirect reuséreturn flows is not included
Source: Ministry of Environment, 1998:205, quoted/erges, 1999.

The Spanish hydrological assessments, water mamegewports and planning
documents present the figures of reservoir reguiatapacity with a deterministic
terminology, despite the stochastic nature of am@fflow, the limited duration of
available hydrometric records (usually less thanyB@rs) and its lack of accuracy.
Accordingly, the risk of drought is supposed to ibtegrated in the assessment of
available resources, not as an uncertain phenaménob as a deterministic one, which
can be regarded as nonsensical. The assessmemtgafated water resources should
encompass uncertainty in a more realistic way: “@hmount of surface water resources
can be calculated, with different degrees of prditgbfor each scenario of demand,
considering the reliability of the hydrometric reds utilised, the total reservoir
capacity, dam operation rules, priorities policgydls of guarantee of the different
demands, etc. (LOpez Arechavala, 1993:60). Thiskisy issue for the definition of the
level of water security and thechnical perceptiomf risk. However, the perception of
a water deficit is embedded in Spanish water polisya more or less permanent
situation. The whole water management system cdadconceived as a drought
management mechanism. But the results are far featisfactory, due to the lack of
accuracy of the deterministic estimates of watexlability, in addition to the lack of
control of different water users.

Spain has experienced the most severe water aisdsEuropean countries in
the past few years, notwithstanding the above lwdrgaradigm and the extensive
water infrastructure system, which is equivalent tbat in California. The drought
period (1991-1995) caused problems to more thamillibn people, especially in the
Eastern and Southern cities, who suffered from watgply restrictions and water
guality problems in urban water supply systems. @becultural sector also suffered
during that period, due to reductions in theitany water allowance, resulting in yield
losses on a considerable part of the 3.4 millioctdres of irrigation lands . Some of
these lands were simply not irrigated. The ecordosses and societal impacts were
very high. Losses in the agricultural sector alarexre estimated at 726,000 million
pesetas (about US$ 4,7 billion) (Consejo EcondémiSocial, 1996:22).



Structural imbalances and the neglect of contingerycplanning

An interpretative hypothesis to explain the reasmnghe development of these water
crises, or the lack of institutional response antigation, can be based on two main
contradictory elements: (1) The water managemerttein@omprehends the notions of
scarcity and irregularity as central. (2) The perception ofsidual risk — the risk
inherent to the system (Handmer & Dover, 1996)levs, while proactive contingency
planning is absent. .

In other words, water management is based on theeatmn of hydrological
irregularities, basically through a large-scaleexvatfrastructure network. The estimates
of regulated/available surface water resourcesudtecithe existing historical records of
flows - and thus, the repercussions of droughtispebut risk and uncertainty are
disguised in average figures, presented in a detestic manner, which is misleading.

Crisis situations are not contemplated as spesiiges to be taken into account,
but are considered as heightened expressions efaJeand permanent irregularity, that
must be countered by further developing the watBastructure system. The Spanish
water management system does not use, as yetjntieokdrought definition, which,
according to Hendrik Bruins, should include frequemnd severity indexes and be
“precise, regional and even specifically targetededected economic activities in order
to be useful for proactive planning and governmenticy” (Bruins, 1997:81).
Therefore, the water management system still l[#o&dasic characteristic of proactive
planning that “takes such environmental uncertaininto consideration by preparing
plans for ephemeral stochastic events, which becactigated when such events (i.e.
droughts) occur” (Bruins, 1997: 83).

This internal contradiction of the water managenmeatel is conditioned by the
basic philosophy behind it, widely described in i8pand other countries as the
traditional hydraulic paradigmThis water management model is based on wat@lsup
augmentation, with little consideration of the efncy in water use and characterised
by a highly subsidised water use. For instancey 6r2% of the replacement value of
publicly funded reservoirs is covered by tariffse(ges, 1999). Clearly, this model —
systematically studied in Spain — is related to ynaimer variables, which have been
analysed through different theoretical frameworkeny Allan establishes a clear
relationship between levels of economic developnagat different stages of hydraulic
development in arid and semi-arid regions (Alla®9@). Pierpaolo Faggi analyses the
link between strategic irrigation projects and thegitimisation functions, especially in
developing countries, through the ‘territorial puction for State reproduction’ (Faggi,
1996). The Spanish sociologist Pérez Diaz has esdudhe organisational and
institutional dynamics of the traditional enginegrdriven supply augmentation
approach, applying the conceptspalicy communityandissue networko the Spanish
situation (Pérez Diazet al, 1996). Recent proposals attempt to integrate the
contributions of Mary Douglas’ cultural theory withe New Institutionalism approach,
focusing on different cultural paradigms and nafueeception patterns, as explanatory
devices to understand different ways to cope witk (O’Riordan & Jordan, 1998). The
political dimension of the water issue. the consideration of those factors linked with
struggles and conflicts between the different dograups, should not be overlooked
(Kaika, 1999).

However, the basic mechanisms of Spanish waternpign which conceive
scarcity and irregularity as structural geophysifedtures and neglect the need for
specific contingency planning, enable us to undedstthe inherent difficulties within



the Spanish water administration to cope with dntsigThe experience of a water
crisis, when it occurs, contributes to the juséfion and consolidation of the above
mentioned water management model, based on thensgst regulating of the
hydrological system. The general feeling of seguatthough conveyed to society in a
contradictory way, is strengthened. Processes térwemand expansion are activated
and reinforced, which reintroduce a level of vuéi®lity similar or even higher than
the situation preceding the latest water crisisvi@ez, 1996). Therefore, the emphasis
on the expansion of the water resources systenrilgotd@s to lower the general
perception of vulnerability and thus increases timglerlying risk, while failing to
develop contingency planning and crisis management.

The above analysis may suggest a static, self-hexfpeg negative state of
affairs, but the current situation is in fact beoognvery dynamic. Factors determining
this dynamism include the surrounding economic iastitutional changes, as well as
the experience of the last important drought of1t9S. This crisis initiated a process of
reflection and institutional learning, which couldlevelop towards a rationale of
proactive planningAd hocor reactiveemergency mechanisms emerged at the time of
the crisis, which, if maintained and integratedhmtthe general water management,
could be converted into proactive instruments,udirlg institutional agreements and
drought management programs. How consistently llagse new mechanisms been
integrated within the general management modeltanslhat extent do they introduce
changes in the routine practice of water managem@hiese questions need to be
explored.

Focusing on the urban water supply sector, mameltswns in the country are
presently debating the need to expand their sowtesipply in order to face future
contingencies of water scarcity or inadequate wagetity. These urban centres include
the two main metropolitan areas of the country, Mhd4,8 million people) and
Barcelona (4,2 million), as well as Saragossa (tilon) and Seville (1,3 million).
Each city has its own specific system of watgpbpand ideas for expansion. Madrid
proposes the construction of two new reservoirbetbuilt in “two of the last remaining
stretches of river in the central part of the laerPeninsula, with clean waters and non-
regulated flows” (Heras Hernandez, 1998:20). Bar&lhas expressed the need for a
water transfer from the Rhone river (France) thhotige Pyrenees, which is being
discussed (Barragué, 1999). Saragossa has propleseehlargement of an existing
reservoir, presently assigned to irrigation purgose

The water supply system of Seville will be discasse detail in the following
paragraphs. Seville has been severely affecteddmgtts in the past, while the risk of a
new drought is probably the highest, as compardgtidémther urban centres. Given the
frequency of recurrence of the drought crisis dredeverity of its impacts, the case of
Seville has become emblematic in the context ofiteate on drought-coping strategies
in Spain.

The case of the water supply system of Seville: dog with scarcity or setting the
conditions for urban growth?

The metropolitan area of Seville has suffered thdemight periods in the past three

decades (1974-76, 1981-83 and 1991-95). Presantigy dry year (1998-99) could be

the beginning of a new dry spell. The impacts @&sthpast droughts have been very
severe in terms of reduced potable water qualityrastrictions on supply (Table 1).



Table 2. Water supply restrictions during the plaste droughts in Seville

1974-76 1980-83 1992-95
Drought Drought Drought
Date Date Date Date Date

|. Declaration of drought 09/74 11/80 - 02/92| 01/95
(public awareness campaigrs)
IIl. Prohibition of Municipal 10/74 01/81 - 03/92 -
Uses
[ll. Water Rationing 11/75 02/81 02/83 09/92| 06/95
(< 10 hours of service)
IV. Water Rationing 01/76 03/81 09/83 01/93| 11/95
(> 10 hours of service)
Normalisation 12/76 01/82 01/84 11/9] 01/96

Source: Bonneau, 1996; EMASESA, 1997

Urban water demand has experienced an increase ipatst three, due to a still
growing population (about 0,7% annual growth), @ gpology of urban development
and large-scale events, such as the Expo 92, ®ablg 2). On the other hand,
unaccounted for water (UfW) rose from 32% in 199%6% in 1998 (national average

28%, Verges, 1999).

In recent years, per capita water use has shovwecraaking trend, dropping from
426 Ipd in 1991 to about 300 Ipd at present, alghathe latter figure is still higher than
the national average (265 Ipd).

Table 3. Evolution of the water supply system ofilke

Supplied Population Abstracted Volume¢  Billed Volume Per capita urban raw
(MCM) (MCM) water use (I/per./day)

1975* 779.00( 102,3 69,9 359
1976* 788.90( 82,1 59,0 285
1977 810.00( 95,1 65,0 321
1978 845.20( 115,3 72,3 373
1979 858.30( 126,1 78,4 402
1980 869.20( 128,4 80,7 404
1981* 880.20( 82,2 59,4 255
1982* 891.10( 104,8 66,6 322
1983* 908.40( 99,2 64,5 299
1984 915.10( 109,2 68,5 326
1985 922.90( 116,3 75,6 345
1986 925.90( 126,9 81,5 375
1987 952.90( 137,8 87,9 396
1988 1.023.000 149,0 88,7 399
1989 1.052.200 153,0 93,4 398
1990 1.072.200 162,3 104,1 414
1991 1.117.400 173,8 107,3 426
1992* 1.143.90( 167,0 106,7 399
1993* 1.160.80( 133,3 87,5 314
1994 1.179.600 138,9 87,3 322
1995* 1.198.90( 129,2 82,0 295
1996 1.233.588 134,0 83,3 297
1997 1.295.000 137,0 87,9 290
1998 (**) 143,0 91,3 (**)

(*) Years with water supply restrictions.

(**) No available data




Source: Bonneau, 1996; EMASESA, 1985, 1997, 1998.

The sources of the Seville water supply systemtlaeaight-bank tributaries of
the Guadalquivir river, located in the mountainausa to the north of the city of Seville
(see map). The water quality of these rivers iy \garod, but their regime is, as usual,
irregular. The large intra-annual and inter-annaadability, which is synonymous with
the prevailing rainfall patterns in the region, hagjuired the development of an
extensive water regulation infrastructure. The wateply is mainly dependent on the
Rivera de Huelvaiver, which has an average annual flow of ab@® BICM. The total
reservoir capacity- due to five reservoirs already existing in fRevera de Huelva
catchment- is 448 MCM, which is higher by 38% thtie averagenatural water
resourcesof the catchment (325 MCM). This high volume oSem/oir capacity is
necessary to meet the water demand of Sevilldjemverage annual regulated flois
only 143 MCM, according to the Guadalquivir Riveaidth Hydrological Plan (Ministry
of Environment, 1999). It is important to emphadisat the mentioned average annual
regulated flow does not necessarily represent ttteah volume available in the
reservoirs each year, as the deterministic manfraaita presentation would suggest.

Groundwater is currently barely used (less thanoi%etal supply) in the water
supply system of the metropolitan area of Sevildjch makes this system highly
dependent on surface water and thus particulargitee to climatic irregulatity. It is
generally claimed — in official documents- that treason for this limited use of
groundwater resources in the Seville water suppdyesn is its over-exploitation and
contamination. However, according to the recentlplishedHydrogeological Atlas of
Andalusia there is an important potential for a greater afsgroundwater resources, as
a strategic source of water in situations of emargeand as a supplement to the water
supply of Seville (Spanish Technological Instittae Hydrogeology and Mining, 1999).
This issue is of crucial importance in the manageamef water scarcity and
contingencies and, in fact, groundwater specialggserally excluded from the water
policy community, have been harshly criticising thdominant water policy,
characterised by the lack of knowledge and negitajuifers and the consequent lack
of control of their use.

The Guadalquivir river, which flows through theycaf Seville, has estimated
annual available resources of 3,332 MCM (2,819 M@&bMm reservoirs). With the
existing infrastructure, the Guadalquivir river tumeet the urban water supply of
Seville (143 MCM/year). However, the main limitati¢o this option comes from the
poor water quality of the river. Its treatment amk as potable water entails serious
difficulties, even in a scenario of full implememntm of the Urban Waste Water
Directive (EC 91/271), due - amongst other - tdudi¢ pollution. At the end of the last
drought, in 1995, even this potential source of-tpvality water was not available. In
1995 the Guadalquivir basin reservoir system, \&itiotal capacity of more than 6,500
MCM, was not able to supply the water volume reegiiby the Seville water supply
system. Because, during 1994, also a drought geaeral hundred million cubic meter
of water had been released from the reservoirgrigate agricultural fields, some
cultivated with extensive crops. This is one of ttlearest examples of the lack of
foresight by the water management system, as ge#l alear proof of the successful
political pressure that can be applied by the agitical sectowis-a-visthe water needs
of the urban sector.

Finally, in the Sierra Morena mountain area, adddl high-quality water
resources can still be regulated in the Viar rivelfurther away than th&ivera de



Huelvariver, but still easily accessible from Sevillehkrough the construction of the
Melonares dam. However, this potential solution ld@ffect an area of high ecological
value, designated as such according to nature ghimtelegislation at the regional,
national and European level. A reservoir alreadistexupstream of the site of the
projected dam and supplies annually about 80 ME@Maier of pre-potable quality to
the agricultural sector to irrigate 11,000 hezsamore than half of it cultivated with
extensive herbaceous crops. Some water transfars dgricultural to urban use have
been carried out here during past droughts.

Current consumers’ water prices do not cover thHedost of provision and
sanitation of water. This is due, on the one hamdhe subsidiation of raw water, via
funding of the infrastructure for regulation, alstron and transport of water. On the
other hand, the facilities for waste water treath@em sanitation are subsidised. Besides
this infrastructure is still insufficient to meetstewater quality standards.

Innovative experiences

Changes can be observed in water management psctihich are either derived

directly from the experience of previous droughtsfrom other independent social,

political, economic and technological processes.oAgithese changes, the following
are worth mentioning:

* Increased awareness of vulnerability. The confidikagnosis that existed before the
previous drought contrasts sharply with the presamiuations. The situation of
crisis during the 1991-1995 drought was amplified the rapid growth of
consumption in the second half of the 1980s, asbeamferred from Table 2. The
situation was further aggravated by the conflicseen different administrations —
mainly national and regional - on official acknodgement of the crisis. At present -
during the possible onset of another dry periodnoae precautionary attitude can be
observed, although annual water use has been altovgrow from 135 MCM in
1996 to 148 MCM in 1998, which may have been astid

» The change of collective water meters to individnatisehold water meters could
result in considerable savings in water use. Timsaddition to the reduction in
demand, resulting from an increased public awagenemn provide the basis for a
long-term water conservation strategy (EMASESA, 998uoted in Kallis and
Coccossis, 1999)

* Progress has taken place in the institutionalieatibwater transfers from the Viar
irrigation scheme to the domestic sector. This hbgment is favoured by the
intellectual and political atmosphere, as well pghe amendment of the 1985 Water
Act, which prepares the ground for transactionsvben different users, especially in
situations of drought.

* Current improvement in treatment systems for petatshter, with investments of
about 6,000 million pesetas (US$ 37 million), woaltbw the utilisation of water
from the Guadalquivir river in situations of drodghith lower impacts on the
drinking water quality than those experienced dythe last drought.

» The first steps are taken towards a Drought Emesg®&mnogram, which envisages
different measures to be adopted during drought Gbntrasts with the atmosphere
of secrecy, confusion and institutional confromatiwhich reigned at the beginning
of the last drought, in 1992.



Persistence of the basic elements of the traditistrategy

The traditional water management discourse pefsidespite these interesting
innovations, because the above measures are d/iagvgossible and necessary, but
insufficient to provide a solution to the problerh structural deficit Therefore, the
present regulation system must be expanded byoti&raction of a new reservoir. The
emphasis, priority and energy currently devotedHhsy responsible water managers to
the achievement of this strategic objective haveoirtant effects for the implementation
of alternative solutions.

» The substitution of collective water meters by wdiial household meters is taking
place at a very slow pace, despite the well-docuete positive effect on the
reduction of water use by about 25% per householdsved.

» The water supply company maintains an ambivaletitudé concerning the well-
known persistence in time of reduced consumptidar afrought emergencies. In
fact, its economic stability is dependent on watdes, which are affected by reduced
demand. This reduction has been absorbed so faatey price increases.

» The key issue concerning water transfers from tihe Wrigation scheme has not
been settled yet, despite some progress on thieutiestal aspects. The timing and
sequence of water transfers must be defined toeptefarmers using all or most of
the water before any transfer can be made to thetEeville.

* A high degree of secrecy and confrontation is stdlintained between distinct parts
of the administration with different political dffition. This shows the strong
political content of water-related issues, due wn@®mMIc interests, strategic
development roles and the high symbolic value atiew

* The high subsidies generally available for watdrastructure schemes — mainly
reservoirs - favours the persistence of the cumeaier management model. On the
one hand, it leads to extremely low raw water ioghich discourage water savings
and reduction of leakage levels. On the other h@nchnditions the choice of the
water utility concerning the most adequate respotséace water scarcity.

» Public relations and communication strategies tongly influenced by the fact that
priority is still assigned to the water infrastuiet development model. Emotionally
charged images - flooded fields during the raingss@, crackled soils during dry
seasons - are systematically transmitted to socidtge justification and
strengthening of the need to carry out the planimgdhstructure development
measures derive from these images.

Therefore, it can be argued concerning Sevillhasbeen studied in other cases, that

“the introduction of problems such as water scgrisgcomes an extremely useful and

powerful tool to construct a consensus around thdiruation and application of a

particular kind of developmental policy” (Kaika,94®99). This issue is crucial, because

it introduces the following question: Are the ra@uses of the system’s vulnerability
addressed or do situations of drought promot&éuntesource development works and
network expansions ? The analysis of the evolutibthe Seville water supply system,
as in the case of Santa Barbara (California), léadte conclusion that “this type of
planning chiefly provides surplus water for futudevelopment while making water
users no safer from the threat of drought” (Nevat€86:267).

It is clear that thevater communitywhich dominates water policy in the Seville
area (Giansante, 1999), is related to the vesteéstests of urban expansion and
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agricultural development, interwoven in the entegy@urial network through privileged
relations, tight social and cultural bonds. Boté titban and agricultural interest sectors
are crucial. Seville is experiencing changes in tmban development model
(suburbanisatioh as in other European cities, that are likelgxacerbate the pressure
on water resources (Kallis, 1999). While all ihdgions and communication media
contribute to create an obsessive atmosphere ofnemhdrought, information is given
at the same time — without establishing any linkMeen the two elements - concerning
the urban regrading of vast areas for residentigbgses. These lands are part of large
financial operations that constitute an outrightvedlepment model with profound
economic and political implications.

The basic dilemma for the medium-long term withime tcurrent urban
development scenario is either the increased pressuthe water environment or the
reallocation of water currently assigned to agtimall uses. The latter proactive
strategy, a compensated water reallocation framewsetween irrigation farming and
cities during periods of drought, would probably the most flexible, economically
efficient and environmentally sound solution. Farsnevould start to change their
productive strategy and release water resourcesrban use with compensations of 6
pesetas/rh(0.0375$/m), according to a very exhaustive recent studyficurd by
empirical practice during 1994 (Sumpsi et al. 1998jhough the social and spatial
implications of such transfers should be carefellgluated, there is a general agreement
on the great potential of these transactions (Giates Babiano & Moral, forthcoming).
However, the establishment of such a solution meléried by the strong political and
cultural forces of the agricultural lobby and byt institutional arrangements. These
are the cultural, social and economic factors, Wwitenstitute the basis of the traditional
engineering-driven supply augmentation approachowgst the economic factors, the
current subsidising system, which favours largdeseater regulation infrastructure, is
particularly important.

Difficulties for the continuation of the traditiohavater development
model

The traditional water community approach also fadéfsculties, notwithstanding the
above mentioned elements of inertia. The genefitulties faced by the Seville water
supply system to continue handling risk with thaditional approach of increasing
supply through successive water resource developpnejects are as follows:

* Increasing costs of infrastructure, despite thesislidition system in force.

» Greater social (impacts on local population) andrenmental constraints

* Increased competition for water between differeatewuse sectors.

» Development of a general atmosphere, which is feala to solutions that
incorporate “scarcity indicators” This favourablenasphere would include both the
provision for full cost recovery and economic asayof water uses made in the EU
Framework Water Directive and the market mechanisnieoduced by the recent
amendments (December 1999) to the 1985 Water Actiedards the Seville water
supply system, the introduction of full cost reagvprices would probably change
the current priorities concerning the measuresofgeowvith the water deficit and to
manage the risk of drought.

The re-scaling of the decision-making process.unaase, re-scaling occurs in both
directions: downwards (regional governments) anagasgds (European Union). This
trend is not only related to decisions taken withi@ water management system, but
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depends rather on the context. It does not helgdiber hinders the objectives of
the traditional water community, which is basicaftycussed on infrastructure
development projects. The European Union has be@fuadamental actor on the
scene, as a consequence of this re-scaling trdrel EU represents the only source
of resistance to the traditional water policy commityy along with the weak
environmental organisations and the even weakatigablexpression of the nature
conservation agenda at the local level.

The mentioned difficulties become especially explic the case of the project for the
construction of the Melonares dam on the Viar riteincrease the resources of the
Seville water supply system. This project, origimatonceived in 1972, has faced
several obstacles that prevented its approval toddy. The environmental assessment
process started in 1990 and ended in 1997, witlostipe Environmental Impact
Assessment declaration in case it was proved timat alternative options for the water
supply of Seville” existed. The latter clause hamglated a rather limited social debate.
Since 1997, the main difficulties faced by the pobjconcern the approval by the
European authorities of funding and environmentathgensation measures, which led
to several meetings between EU technical staffrepdesentatives of national, regional
and local authorities. Confusion arose concernimg éxact role of the EU in the
decision-making process. The socialist parliamgrgaoup (currently in the opposition)
demanded on 20th July 1999 from the conservativergment the financial resources
to fund the above scheme without waiting for thprapal for funding by DGXVI of the
European Commission (for Regional Policy and Cahgsi The Ministry of the
Environment responded by stating that the approyddGXVI was needed: “Although
funding of this project has already been includethe State Budget, Spain cannot start
the works until we are sure that the commitmentsnagle concerning environmental
protection are fulfilled” (ABC newspaper, 21 Jul§9D).

The role of the EU is centred around its respohsilmn environmental issues,
as related to environmentally protected areaswvioald be affected by the construction
of the new reservoir. However, an additional rdi@yed by the EU is linked with the
grant of a subsidy to partially (75%) cover thetsad this water regulation scheme, by
means of the Cohesion Funds, for which less deedlapgions of the EU, such as
Andalusia, are eligible. This double role of the Bak created some confusion, which
favours the process of separating the general gtrbin the information and underlying
debate. These results are similar to those descrdigewhere in another context:
“making the project less politically visible, remohg it technical, evading public
accountability, and ultimately excluding public @ggion” (Nevarez, 1996: 253).

Conclusions

In Spain, the deceptive conceptualisation and mamagt of droughts, which is
characteristic of the traditional hydraulic paradigis still in force, though in a
profound state of crisis and under increasing $agbate. This paradigm, which is the
expression of thaydraulic missionhas produced a radical change during the pd&st 10
years in the water landscape of the country, by nmeaf a profound temporal
regularisation and spatial redistribution of watesources. The spatial development
model of the whole country, including the agricudtiy urban and industrial sectors, is
based on this social reconstruction of the wateirenment. However, this mighty
system aimed at a structural hydraulic equilibribas neglected risk assessment and
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contingency planning. The system has proved toxperaely vulnerable, as a result.
The model, which is based on the systematic ineredswater regulation capacity,
expressed in deterministic values, has discourdgegberception ofesidual risk The
model has promoted the expansion of demands andubgsequent reproduction of
vulnerability, even increasing it. Economic, teclugical, demographic or climatic
uncertainty scenarios are almost completely absehts context.

The difficult experience of the last two droughtripds, along with other
changes in the arena of water politics, has prodhtbte appearance of some elements of
proactive planning The stabilisation and institutionalisation of seeelements would
lead to the configuration of a new water managemgstem. However, this potentially
positive trend is resisted by conventional plagnstrategies. The traditional water
management system still shows great inertia, stppdyy a network of deeply rooted
interests, political strategies, organisationaltirs and cultural values, despite the
increasing difficulties it faces.

The application of this analytical framework to theater supply of the
metropolitan area of Seville, shows that, alsohis ttase, problems have not been
solved. Elements of persistence of the traditigaabhdigm coexist with other elements
of innovation, resulting both from the experiemdégrevious droughts and from other
socio-political and economic processes. The elesnafit innovation include an
increased awareness of the system vulnerability,inblusion in the discourse - and,
partially, also in the practice - of the water itilof some demand management
measures (e.g. installation of individual househuoleters) and the first steps towards
the institutionalisation of an emergency drouglatnpand, possibly, towards some kind
of institutionalisation of contingency water tragisfrom agriculture to urban supply.

However, the conventional planning approach, alvéh increasing difficulties,
still persists and is characterised by the predante of a supply augmentation strategy
— still supported by high subsidies — and a highyrele of secrecy and confrontation in
the water debate. This is particularly evidentha turrent debate concerning the supply
augmentation option, put forward by the water wtiliThus, these elements of inertia
still hinder the adequate development of new, iatiegl planning approaches, which
comprise contingency planning and crisis managenmeethanisms for periods of
severe drought.

Note

1. The formulation of this article was inspiredthg discussions held in the context of the
project Social and Institutional Responses to Glm@hange and Climate Hazards
(DGXII, European Union), co-ordinated by Thomas Dow and Karen Bakker
(University of Oxford).
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