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Keywords: A survey has been conducted to understand what are the perceived barriers to the free exchange of
Data exThange hydrometeorological data in Europe. A total of 127 questionnaires were received of which 61 were com-
Data policy

pleted by data providers and 66 by data users in 32 European countries with a total 631 entries (i.e.
assessments of barriers affecting one data type) in the questionnaires. The responses have been analysed
in terms of what barriers are perceived to exist, whether there are differences between research, industry
and administration, between the West and East of Europe, and between different data types. The
responses suggest that the most important barriers are of economic nature. The majority of the data users
think there exist economic barriers to the free exchange of the data (significant at the 0.01% level) while
the data providers give mixed results. Out of the types of institutions, the research institutions give the
most significant response of the existence of economic barriers, followed by industry and administration.
For the East European countries economic barriers are considered a much more serious problem than for
the West. Out of the data types surveyed, precipitation and geospatial data are considered to be the most
critical in terms of costs. The differences between the perceptions of data providers and data users
depend strongly on the type of barrier. The differences are smallest for legal barriers (such as licensing
of data), followed by the economic barriers and are largest for the practical barriers. Conflict of interest
is another potential barrier examined in the survey. Suggestions are given on how to address the eco-

Hydrometeorological institutions

nomic barriers in a European context.
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Introduction

Hydrology, as an observational science, requires systematic
data collection programs to provide the basis for understanding
hydrologic systems and document changes over a variety of tem-
poral and spatial scales (NRC, 1999). It is by observing changes over
time, and comparing observations from different sites, that hydrol-
ogists develop an understanding of hydrological processes and re-
sponses (Bloschl, 2006). This understanding is embedded in, or
underpins, models, guidance and advice provided to water manag-
ers and policy makers. Efficient routes to data sharing enable both
advances of hydrological science in general as well as the develop-
ment of more effective strategies to approach water resources
problems in practice. Therefore, the issue of free and unrestricted
data transfer/exchange from the institutions and entities which
collect the data (data providers) to the community which make
use of them (data users) has always been a central issue in hydrol-
ogy. “Free and unrestricted exchange” has been defined as “ex-
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change which is non discriminatory and at no more than the cost
of reproduction and delivery, without charge for the data and prod-
ucts themselves”, based on the principles of WMO Resolution 40.

The question of the free and unrestricted exchange of hydrome-
teorological data is particularly important to advance understand-
ing and better management policies in the case of locally rare
events, such as flash floods. Analysis and understanding of local-
ised and rare events generally requires a broader spatial context
and data exchange to monitor events, to capitalise knowledge
and to evaluate different management strategies (Creutin and
Borga, 2003; Borga et al., 2008).

The issue is becoming even more important today, under the
influence of at least two major trends. One large-scale trend is rep-
resented by the growing concern, at all levels, about the impact of
human-induced interferences on the water cycle, ranging from
land use and land cover changes to greenhouse-induced climate
change (Bloschl et al.,, 2007; Milly et al., 2008; Sivapalan and
Samuels, 2009; Bloschl and Montanari, 2009). A deeper under-
standing of the link between hydrological variability and economic
growth - and of the cost of being “hostage to hydrology” (Ashley
and Cashman, 2006; Stern, 2007) — puts a premium on better
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water resources management and infrastructure, and hence on im-
proved data availability. A second major driver is represented by
the emerging way of looking at knowledge as a shared resource,
a complex ecosystem that is a commons - a resource shared by a
group of people that is subject to social dilemmas (Hess and
Ostrom, 2007). The rising tide of digital technologies that allow
global, inter-operable distribution of information have most dra-
matically changed the structure of knowledge as a resource (NRC,
1997; Uhlir and Schroder, 2007).

However, anecdotal evidence and everyday experience shows
that limitation to free hydrometeorological data exchange is grow-
ing and a number of barriers severely constrain the free transfer of
data and observations. Here again it is possible to recognise a his-
torical trend and large-scale economical and political drivers. In
most countries, data collection (i.e. field measurements, quality
control, electronic encoding and storage) is the duty of national
public institutions. But, in many cases, within a single country sev-
eral other bodies may collect a substantial proportion of the infor-
mation (hydropower producers, irrigation companies, inland
navigation companies and meteorological businesses being
amongst the most noticeable examples). These organisations,
which support the cost of the collection of data from their own pri-
vate field network and for their specific purpose, are inclined to
consider that they are full owners of the data sets, which others ar-
gue should be considered as a common public good (Stiglitz et al.,
2000). This applies also to companies that developed the monitor-
ing networks when being publicly funded agencies and later, after
privatization, tend to sell the data as private owners of the data re-
sources (Uhlir, 2004).

It should be noted also that, during the last decades, several Na-
tional Hydrological and Meteorological Services (NHMSs) faced a
growing financial pressure following reductions in traditional gov-
ernment funding (Freebairn and Zillman, 2002a,b). NHMSs started
therefore considering their information holdings as a commodity
used to generate short-term revenue, asserting monopoly control
on certain categories of information to recover the costs of its col-
lection or creation. These arrangements give the reasons for the
development of conflicts of interest in the operations of the data
providers, which tend to preclude other entities from developing
markets for the information or otherwise disseminating the infor-
mation in the public interest. Weiss (2002) termed this a ‘cost
recovery model’ and pointed out that European countries have
experienced a wider and deeper development of this model (in
contrast, for instance, to the United States), due to their restrictive
government information practices (see also Saarikivi et al., 2000).
Clearly, these arrangements have provided the reasons for several
types of barriers, which negatively affect the exchange of data
throughout Europe.

Conflict of interests and the development of the cost recovery
model are not the only factors limiting data exchange in Europe.
As an example, data sharing has declined in the last two decades
among East European countries which were formerly associated
with the Soviet Union. This is an unintended consequence of the
political changes in the region, which have dissolved the legal
and institutional basis for data sharing arrangements that were
in place before the collapse of the Soviet Union (Tammelin, 2007).

The issue of access to and exchange of hydrometeorological
data and products has been extensively debated and regulated in
the framework of the different statutory bodies, such as the World
Meteorological Organisation (WMO) and the European Union (EU).
It is important here to recognize the diversity of circumstances in
which agencies collect and distribute water resources data, which
is much higher than that in which National Meteorological Services
collect weather and climate data. Nevertheless, it is interesting to
consider the policy and practice used for making available meteo-
rological data and information as they have been stated in Resolu-

tion 40, adopted by the Twelfth WMO Congress in 1995. Resolution
40 has become the key guideline now used for the international ex-
change of environmental data and the global practice of meteoro-
logical services. Hydrological data and products were not covered
by Resolution 40 and so, in 1999, the Thirteen Congress adopted
Resolution 25, which is consistent with Resolution 40, but applies
to hydrological data and products. However, Resolution 25 has no
list of variables and formats which would characterise what is con-
sidered as essential data and products for hydrological studies and
water resources management.

In Europe, the Aarhus Convention (The United Nations Eco-
nomic Commission for Europe (UNECE) Convention on Access to
Information, Public Participation in Decision-making and Access
to Justice in Environmental Matters) provided a framework for
the public rights regarding access to information and public partic-
ipation. The Convention focuses on interactions between the public
and public authorities. Article 4 of the Convention secures the pub-
lic access to environmental information from public authorities
and, in some cases, from private parties, within a reasonable
amount of time. Further, Article 5 imposes parties and public
authorities to collect and disseminate environmental information
(Janssen and Dumortier, 2003).

A number of European initiatives have been launched during
the last decade to implement the Aarhus Convention: the broad-
reaching Directive on the Re-use of Public Sector Information
(2003) (the PSI Directive) (European Commission, 2003a), the
Directive on Public Access to Environmental Information (2003)
(European Commission, 2003b), which obliges public authorities
to provide timely access to environmental information, and the
specific directive establishing an Infrastructure for Spatial Informa-
tion (2007) (the INSPIRE Directive) (European Commission, 2007).
Two initiatives were originated by this legislation framework: the
INSPIRE project and the WISE web-portal. The INSPIRE “Infrastruc-
ture for Spatial Information in Europe” is an EU initiated coopera-
tive project between DG Environment, EUROSTAT and the Joint
Research Centre. The aim has been to trigger the creation of a Euro-
pean spatial information infrastructure that delivers integrated
spatial information services to all users. These services should al-
low the user to identify and access spatial or geographical informa-
tion from a wide range of sources, from the local level to the global
level, in an inter-operable way for a variety of uses. The target
users of INSPIRE include policy makers, planners and managers
at European, national and local levels as well as citizens and their
organisations. WISE - the Water Information System for Europe -
is another co-operation project involving European environmental
institutions as the European Commission (in particular DG Envi-
ronment, the Joint Research Centre and EUROSTAT), the European
Environmental Agency and the Member States in modernising
the collection and dissemination of information on water policy
across Europe. The output is a new web portal which provides ac-
cess to data and reports related to the Water Framework Directive,
the Urban Waste Water Treatment Directive, and the European
Environment Information and Observation Network on Water
(EIONET/Water).

Two further efforts are worth being mentioned here. One is rep-
resented by the Shared Environmental Information System (SEIS)
initiative, which intends to provide an integrated platform to con-
nect all existing data gathering and information flows related to
EU environmental policies and legislation into a shared and com-
mon system. The other is represented by the activities of the
Group of Earth Observations (GEO) which provided an overview
of international data sharing laws, principles, and policies. More
specifically, the GEOSS 10-Year Implementation (http://www.eart-
hobservations.org/geoss_dsp.shtml) recommends a draft set of
implementation guidelines for the GEOSS Data Sharing Principles
and provides suggestions for the Earth Observation data policy,
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i.e. a policy that outlines the rules governing data availability and
access, and include guidance on how these data are to be managed
and archived.

As identified by these initiatives, there are a number of data that
are also required and used by water managers and by researchers
in the field of hydrometeorology that are not to be included in IN-
SPIRE and WISE, and there are barriers to data exchange that can-
not be easily overcome even when INSPIRE and WISE will be fully
implemented. In spite of the significance of the issue, relatively few
quantitative studies have analysed the problem of data sharing in
hydrometeorology. Most of them are focused on the economics
of meteorological information (e.g., Freebairn and Zillman,
2002a,b; Pettifer, 2008; Levidkangas, 2009). Among the hydrol-
ogy-oriented analyses, Grabs (1997) explored the data access
problems from the viewpoint of the Global Runoff Data Centre
(GRDC).

Against this background, the objective of this paper is to provide
an analysis of the mechanisms and barriers which limit the access
to hydrometeorological data in Europe, and to understand the rea-
sons and motivations for these barriers. The asymmetry existing in
the production of and access to hydrometeorological information is
a key feature of tensions triggered by diverging views or visions
among data providers and data users. This asymmetry needs to
be recognized in the analysis. This study hence uses a survey meth-
od that explores the different perceptions of data providers and
data users. In an effort to provide a broad coverage of the European
institutional and organisational frameworks, the survey was con-
ducted for all European countries. Different types of barriers and
reasons for barriers were identified, based on literature analysis
and discussions within the HYDRATE project members. The barri-
ers considered are legal, which includes licensing of data; economic,
which includes pricing of the data; practical, such as excessively
long delivery times or inconvenient data format (e.g., data pro-
vided in paper format only). The reasons for the barriers are eco-
nomic, such as when data providers have to cover some of the
expenses related to the data by earning an income from selling
them; conflict of interest, such as when providers sell their products
based on the data; and misuse awareness, such as redistribution of
the data by the data users. The economic considerations appear
here as a barrier to data users and as a reason for data providers
to apply charges.

The final objective is to provide indications for a more effective
data policy in hydrometeorology, indicating where are the main
perceived blockages to assist in policies that may address them.
In an attempt to identify patterns of data policy and data exchange
perceptions in Europe the data were stratified in: data providers
and data users; type of institution (research, industry and admin-
istration); country (West and East Europe); and type of data
(streamflow, precipitation, radar, geospatial, others).

The paper is structured as follows. The next section describes
the survey design. Outcomes of the analysis of the survey are re-
ported in “Results” and discussed in “Discussion”. Conclusions
and implications for data policy are reported in the last section.

Survey design

In order to characterise, throughout Europe, the perceptions of
data users and data providers on barriers to data exchange, a sur-
vey was designed to gather the relevant information. We define the
concept of barrier to data transfer/exchange in the following way:
characteristics - either real or perceived - of legal, economical,
technological or institutional context which work against the free
and unrestricted transfer of hydrometeorological data, either be-
cause they impede demand, by acting as a disincentive or obstacle
for data users to engage with data providers services; or because

they impede supply, by acting as a disincentive or obstacle for data
providers to provide free and unobstructed access to data.

The survey was conducted by mail to cover a wide geographical
area at relatively low costs. As a target area, all countries of the
European Union were selected plus countries that can be consid-
ered to be part of Europe from a geographical perspective
(Fig. 1). In order to increase the response rate, the survey was de-
signed as a two-level process. At the first level, the survey was
administered by a network of contact people in each country.
The contact people were mainly (but not exclusively) from the lo-
cal universities. We asked them to identify institutions from the
Administration, Research and Water Industry in his/her country,
send them the questionnaires, and encourage them to fill them
in (second level). We also asked them to personally talk to the data
providers to assuage any concerns they might have about complet-
ing the questionnaires. In some cases, the contact people received a
small honorarium for their help in organising the survey. By means
of this cascade process, at least one institution (but generally many
more) in each country was surveyed with the exception of three
(non-EU) countries in which no contact could be established. As
anonymity was guaranteed to all participants, all results of the sur-
vey are reported in a lumped way that does not allow identification
of individual institutions or persons.

Survey material and questionnaires

The material presented to the potential respondents consisted
of a side letter and the actual questionnaire (Appendix). The side
letter included a request for cooperation (a brief introductory par-
agraph highlighting the reason for the survey, voluntary participa-
tion, confidentiality, and willingness to provide a copy of results to
respondents if desired), and instructions (a simple description of
the meaning of the items in the questionnaire).

The questionnaire consisted of two, almost identical tables, one
designed for the data providers and one for the data users (Tables
A.1 and A.2). The similarity of the questionnaires was to ensure
that we were able to compare the relative perceptions of the two
groups. Each questionnaire stated the following potential barriers
and reasons for barriers:

o Legal restrictions related to the circulation of data that are acces-
sible only to some (often governmental or institutional) organ-
isations, and not to external users (such as stakeholders). For
example, in some European countries, access to some sort of
geospatial data is restricted for military reasons.
Economic reasons related to the pricing/costs of collecting the
hydrometeorological data (often very expensive) and/or the
charges applied for the time required to make the data accessi-
ble (often a minor expense).
Conflict of interest may arise when data providers develop and
sell their own value-added products from the raw data they
obtain, so there is a disincentive for them to provide data to
potential competitors.
Misuse awareness when data providers fear economic misuse of
data by users (e.g. users reselling the data), or technical misuse
(e.g. users to develop their own “inappropriate” design values)
and prefer to provide end products (e.g. T year floods) to the
users.
Data quality awareness when data providers are concerned
about public scrutiny over their own products (e.g. inconsistent
rating curves).
Practical problems when data providers lack resources and/or
staff to supply the data.
e Other, e.g., privacy issues of person-related information and
potential political issues.
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Fig. 1. Number of entries per country of the survey in Europe (631 entries in total).

For clarity, we did not distinguish between barriers and reasons for
the barriers in the questionnaire and the analysis of the results, but
the discussion at the end of the paper refers to both.

The following five types of data were specified in the question-
naire: streamflow, precipitation (raingauges), radar rainfall data,
geospatial data (including DEM), other data (such as water quality
data).

Each questionnaire had also space for the contact details of the
respondents to keep track of the process, facilitate follow up proce-
dures and to ensure the target population has been sampled
adequately.

Before actually distributing it, the questionnaire was tested by
submitting draft questionnaires to a representative sample of the
institutions to be surveyed, represented by data providers and data
users in the HYDRATE Hydrometeorological Observatories in six
European countries. These data were analysed and the question-
naire was then improved to ensure that the instructions and ques-
tions were clearly understood and the results could be analysed by
the planned stratifications.

Assessment of the survey method

The clarity of the questions asked by the survey was evaluated
by reading through all surveys and analysing the consistency of the
responses received. Apparently, the vast majority of the surveyed
people correctly understood the posed questions with the excep-
tion of the one on “data quality awareness”. Instead of indicating
if data quality is a cause for barriers (see the letter in Appendix),
most of the surveyed people reported whether they considered
the data to be of good or poor quality. For this reason we do not
analyse the data quality responses in this paper.

The survey consisted of write-in boxes rather than multiple
choice questions because of the complexity of the questions asked.
Hence, some degree of interpretation was needed. Interpretation
was done by expert judgement taking all the responses into ac-
count at the same time. In order to identify responses not explicitly
asked for, we counted which kind of responses were given most
frequently. They are used in the “second level analysis” (see
below).
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The response rate, i.e., the percentage of questionnaires com-
pleted from the total sample queried, was quite high: 32 out of
35 countries responded with a total of 127 questionnaires and
631 entries completed. The number of entries differs between
the countries (Fig. 1), which may be due both to the local variation
in the efficiency of the contact network and to different institu-
tional and organisational arrangements of the hydrometeorological
networks. For instance, Italy has the highest number of entries,
which is partly due to the large number of regional scale data pro-
viders. The average number of entries per country is 20 with a
standard deviation of 10.

Analysis of the survey results

The first step of the analysis was to build a homogeneous data
set from the heterogeneously filled in questionnaires. In most in-
stances the responses were very clear. There were a few instances,
were subjective choices had to be made on what we thought was
the intention of the respondents in order to increase the quality
of the data set. For example, when the respondents ticked the types
of barrier (instead of writing in “yes” or “no”) we interpreted the
types not ticked as not being a barrier. However, this only affected
a small fraction of the questionnaires.

Data Providers
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Fig. 2. Perceived barriers stratified by data providers and data users, type of institution (research, industry and administration), country (West and East Europe) and type of
data (streamflow, precipitation, radar, geospatial, others). The upward bars give the number of entries that indicated that the type of barrier exists (“yes”), the downward bars
give the number of entries that indicated that the type of barrier does not exist (“no”). First level analysis.
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In an attempt to identify patterns of data policy and data ex-
change perceptions across Europe, the entries were stratified in
the following way:

e data providers and data users,

o type of institution (research, industry and administration),

e country (West and East Europe),

e type of data (streamflow, precipitation, radar, geospatial,
others).

Fig. 2 summarises the survey results (“first level analysis”, see
below) in terms of the above mentioned stratifications. Classifica-
tion by country was done according to former political spheres of
influence into West and East in order to understand differences
due to economic systems and science culture. The following coun-
tries were considered to pertain to the West: Austria, Belgium, Cy-
prus, Denmark, Finland, France, Germany, Greece, Ireland, Italy,
Luxembourg, Malta, the Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland, the United Kingdom. The following countries
were considered to pertain to the East: Albania, Bosnia-Herzegovi-
na, Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia, Lith-
uania, Poland, Romania, Slovakia, Slovenia.

The significance of the perceived barriers was tested in two
ways. At first we tested whether there exists a significant majority
that thinks that a particular barrier exists (or does not exist), by
comparing the number of “yes” entries with the number of “no”
entries (Fig. 3). We then tested whether the number of “yes” en-
tries is significantly larger than a threshold percentage for which
one may assume that the problem should be considered at a Euro-
pean scale (Fig. 4). The threshold was chosen as 15%.

The binomial test was used, which is a test of the statistical sig-
nificance of deviations from a theoretically expected distribution of
observations into two categories (Siegel, 1956). Suppose that, for
the question “Do you perceive economic barriers to data exchange
to exist?”, we received 89 answers of which 56 were “yes” and 33
“no”. The hypothesis to be tested is whether the proportion of
“yes” is significantly higher than in the null hypothesis of equal
probability of receiving a “yes” or a “no” answer. The binomial dis-
tribution B(89, 1/2) gives the probability of finding exactly 56 “yes”
in a sample of 89 if the true probability of a “yes” on each response
is 1/2. We then evaluate the probability of finding exactly 57, ex-
actly 58, and so on up to 89, and add all these probabilities to-
gether. In this way, we obtain the probability of obtaining the
observed result (56 “yes”) or more (>56 “yes”) in case the null
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Fig. 3. Is it a significant majority that thinks (or does not think) that a particular barrier exists? The significance is counted on the basis of entries (yes and no) stratified by
data providers and data users, type of institution (research, industry and administration), country (West and East Europe) and type of data (streamflow, precipitation, radar,
geospatial, others). The symbol indicates the significance and grey shades indicate the number of entries per class.
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Fig. 4. Is a particular barrier named in significantly more (or less) than 15% of the entries? The significance is counted on the basis of entries (yes and not yes) stratified by
data providers and data users, type of institution (research, industry and administration), country (West and East Europe) and type of data (streamflow, precipitation, radar,
geospatial, others). The symbol indicates the significance and grey shades indicate the number of entries per class.

hypothesis is true. In this example, the result is P = 0.00959, which
means we would have a >99% chance of being right to reject the
null hypothesis (one-tailed test). We interpret this result by saying
that a significant majority of the interviewed people are concerned
about economic barriers (significant at the 1% level). The same test
was used to test if the proportion of “no” is significantly higher
than 1/2.

In the example above all the respondents say either yes or no
while in reality there is always a number of no responses. In this
majority analysis we do, however, only focus on the “yes” and
“no”, as it is difficult to assign the meaning of the “no response”.
One reason for “no response” could be that respondents do not per-
ceive a particular barrier to exist and failed to state “no” but, alter-
natively, they might be hesitant to admit that it exists.

For the second analysis (Fig. 4) we assume there is no problem
with a barrier if less than 15% of the respondents state that the bar-
rier exists while there is a problem if more than 15% of the respon-
dents state that it exists. In this case we compare the number of
“yes” to the “non-yes” (i.e., “no” + “no response”). Again we apply
the binomial test against the null hypothesis of having exactly 15%
of “yes” responses. Fifteen percent is considered here an (arbitrary)
action level where a policy change would be required.

Results
Characteristics of respondents

Out of the 127 questionnaires received, 61 were filled in by data
providers and 66 were filled in by data users. Table 1a shows the
number of entries in the questionnaires received, stratified by data
providers and data users, type of institution and country. Although
the number of questionnaires from data providers and data users is
similar (61 and 66, respectively), the data users have a larger num-
ber of entries, with 232 entries for data providers and 399 for data
users. This would be expected as data providers tend to provide
only few types of data (i.e. only those they manage), while one sin-
gle data user uses many types of data, e.g., streamflow, precipita-
tion and geospatial data. The statistics in Table 1a also show that
the largest percentage of data provider entries is from administra-
tion (82%), whereas the largest percentage of data user entries is
from research (66%). The relative number of entries is similar in
the West and East, both for data providers and data users.

Streamflow and precipitation are the data types that have most
frequently been referred to in the questionnaires (Table 1b). There
is not much difference between data providers and data users in
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Table 1a

Number of entries in the questionnaires received, stratified by data providers and data users, type of institution (research, industry and administration) and country (West and
East Europe). The entries appear in 61 questionnaires received from Data providers and 66 questionnaires from Data users.

Total number of entries Research Industry Administration West East
Data providers 232 (100%) 37 (16%) 5 (2%) 190 (82%) 124 (53%) 108 (47%)
Data users 399 (100%) 263 (66%) 74 (19%) 62 (15%) 217 (54%) 182 (46%)
Table 1b
Number of entries in the questionnaires received, stratified by data providers and data users and type of data (streamflow, precipitation, radar, geospatial and other data).
Total number of entries Streamflow Precipitation Radar Geospatial Other
Data providers 232 (100%) 65 (28%) 73 (31%) 20 (9%) 29 (12%) 45 (19%)
Data users 399 (100%) 108 (27%) 104 (26%) 34 (9%) 100 (25%) 47 (12%)
Table 2a

Number and percentage of entries in which legal barriers are perceived to exist (or
not to exist) by data users and data providers.

Yes No No response Total
Data providers 94 (41%) 131 (56%) 7 (3%) 232 (100%)
Data users 167 (42%) 207 (52%) 25 (6%) 399 (100%)
Total 261 (41%) 338 (53%) 32 (6%) 631 (100%)

terms of the percentage the data types are mentioned. For radar
there are only a small number of entries because we classified only
raw radar into this category. The composite rainfall products
(involving radar and raingauge data) mentioned in the question-
naires were not considered in the analysis because they are prod-
ucts rather than data. Geospatial data are mentioned much more
frequently by the data users than by the data providers. This may
be related to the selection of the data providers in the survey. Of-
ten, geospatial data such as digital terrain models are collected and
managed by surveying offices while most of the data providers
contacted were hydrometeorological offices. The “other” class of
data types includes air temperature data, wind speed, groundwater
levels, water quality data and sewer system data.

The results are discussed below by the type of barrier, starting
with legal barriers and proceeding with economic reasons, conflict
of interest, misuse awareness and practical problems. Two types of
analyses of the results are performed here. The first level analysis
means that we analyse the frequencies of “yes” and “no” for every
type of barrier/reason, stratified by the type of the institution who
provided the information, by country (grouped in West or East Eur-
ope), or by the data type. Fig. 2 summarises the results of the sur-
vey in terms of the total number of “yes” and “no” responses to the
existence of a particular barrier. The shading of the bars relates to
the stratification of the respondents. The second level analysis
means that we analyse the frequencies of “yes” stratified by what
type of use (research, commercial) the respondent thinks the bar-
rier applies and what are the specifics of the barrier.

Legal restrictions

For legal barriers the first level analysis in Table 2a suggests that
the number of “no” is slightly larger than the number of “yes” for
both data providers and data users. This means that there is no un-
ique perception of the respondents. The difference between yes
and no is barely significant for the data providers (more “no” than
“yes” is significant at the 1% level but not at the 0.1% level, Fig. 3)
while it is not significant for the data users. This means that there
is not a large difference between providers and users, suggesting
that personal biases are not important in this case.

The majority of data providers of the administration does not
think that legal barriers exist. This is a significant result at the 1%
level. The data users of the administration give a more balanced re-

sponse, although they are few. Data users from the industry do not
consider legal barriers a problem. There were only five entries from
data providers from the industry, so significances are not shown in
Fig. 3. Research institutions are mostly data users and they give
mixed responses on the existence of legal barriers.

Fig. 3 also indicates that there exist differences between West
and East European countries. Data providers from the Western
countries do not think that legal barriers exist while data providers
from the Eastern countries give mixed results, about half the en-
tries, suggesting they do exist. The responses for the data users
are similar in the East and the West without a preference. Fig. 3
also shows the significance of the responses considering the differ-
ent types of data. For streamflow and precipitation data, data users
are more concerned than data providers of the existence of legal
restrictions.

The second level analysis in Table 2b suggests that the respon-
dents recognise that legal barriers exist for commercial purposes
(52% of “yes”) while they rarely exist for research purposes (3%
of “yes”). More than half of the entries (58%) with legal barriers
suggest that a licence agreement needs to be signed while 8% of
these entries suggest that the data cannot be provided at all for
any purpose. For example, in some instances, digital terrain models
cannot be provided for military reasons. Although the data users
state more often than data providers that legal barriers exist
(Table 2a), the data providers state more often than data users that
licence agreements are needed (Table 2b). This suggests that the
data providers are more aware of the type of legal barrier.

Economic reasons

Economic barriers are considered very important by the respon-
dents. The first level analysis in Table 3a and Fig. 2 suggests that
the majority of the data users think that economic barriers to the
free exchange of the data exist (significant at the 0.1% level, see
Fig. 3). Data providers, in contrast, give mixed results. This would
have been expected as the data users need to bear the costs. Out
of the types of institutions, the research institutions give the most
significant response of the existence of economic barriers, followed
by industry and administration (Fig. 3). Also, the research institu-
tions that provide data agree on this point, although the response
is less significant. For the East European countries this seems to be
a more serious problem than for the West European countries, as
both data providers and data users are concerned (significant at
the 0.1% level).

The economic constraints seem to apply to all data types
(streamflow, precipitation, radar, geospatial, others). Also, the per-
ception of data users that there are more often economic con-
straints than what the data providers suggest applies to all data
types. This is particularly the case for precipitation and geospatial
data as the data users state that precipitation and geospatial data
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Table 2b

Second level analysis of legal barriers perceived by data users and data providers: number of entries and percentage of “yes” in which additional information on the barrier is

provided.

Yes (applies to
research purposes)

Yes (applies to
commercial purposes)

Licence agreement needed
for research and commercial purposes

Data cannot be provided
at all for any purpose

Total of yes

Data providers 2 (2%) 39 (41%) 65 (69%) 6 (6%) 94
Data users 6 (4%) 96 (58%) 87 (52%) 15 (9%) 167
Total 8 (3%) 135 (52%) 152 (58%) 21 (8%) 261
Table 3a One would expect different patterns, as in most Western countries

Number and percentage of entries in which economic barriers are perceived to exist
(or not to exist) by data users and data providers.

Yes No No response Total
Data providers 123 (53%) 91 (39%) 18 (8%) 232 (100%)
Data users 234 (59%) 118 (30%) 47 (11%) 399 (100%)
Total 357 (56%) 209 (33%) 65 (11%) 631 (100%)

are expensive (the majority of “yes” is significant at the 0.1% level)
(Fig. 3).

It is now interesting to explore whether the differences be-
tween the data types is due to responses from the West or the East.
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Fig. 5. Perceived economic barriers stratified by data providers and data users, country (West and East Europe) and type of data (streamflow, precipitation, radar, geospatial,
others). The top panels give the number of entries that indicated that economic barriers exist (“yes”), the bottom panels give the number of entries that indicated that
economic barriers do not exist (“no”). Additional stratification (West-East) of the first level analysis.

Table 3b
Second level analysis of economic barriers perceived by data users and data providers: number of entries and percentage of “yes” in which additional information on the barrier is
provided.
Free or cheap for research Expensive for research Free or cheap for commercial Expensive for commercial Total of
purposes purposes purposes purposes yes
Data 58 (47%) 23 (19%) 38 (31%) 33 (27%) 123
providers
Data users 88 (38%) 47 (20%) 29 (12%) 74 (32%) 234
Total 146 (41%) 70 (20%) 67 (19%) 107 (30%) 357
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due to economic reasons, while in the East both precipitation and
streamflow are a problem. The difference in the West is due to the
data users; the data providers do not seem to acknowledge that
there is a difference between precipitation and streamflow. It is
also interesting that there is a larger number of responses on geo-
spatial data in the West than in the East for the data users, so geo-
spatial data seem to be a bigger issue in the West. In contrast, there
is a larger number of responses on “other” data (including meteo/
climatic data) in the East than in the West. This may be related to
the fact that hydrometeorological services deal with both hydro-
logic and meteo/climatic data. Apparently, hydrology and meteo-
rology are more strongly linked in the East than in the West. Of
course, the are a number of Western countries (such as Sweden)
where hydrometeorological services exist, so this finding does
not apply at the scale of individual countries.

We now analysed the frequencies of “yes” stratified by the type
of use (research or commercial) the respondents suggest the bar-
rier applies, and what are the specifics of the economic barrier (free
or cheap) (Table 3b). In 41% of the entries in which economic bar-
riers are perceived, the respondents state that the data are free or
cheap for research purposes, while only in 20% of the cases the data
are considered expensive for research purposes (Table 3b). Data
providers state more often than data users that the data are cheap
or free for research purposes but the difference is small (47% vs.
38% of “yes”). Regarding the cost of data for commercial purposes,
30% of the respondents state that they are expensive while 19%
state that they are cheap or free. Here, the responses of data pro-
viders and data users differ: the overall result that data are consid-
ered expensive for commercial purposes is due to the responses of
the data users rather than the data providers.

Conflict of interest

Another reason for barriers to data exchange are conflicts of
interest between data providers and data users. Table 4a suggests
that the majority of data providers and data users that gave an an-
swer does not consider the conflict of interest to be a barrier. How-
ever, there is a large difference between the responses of the data
providers and the data users. Fifty-nine percent of data providers
say that conflicts of interest are no reasons for barriers while only
34% of the data users share this view. In contrast, only 8% of data
providers say that conflicts of interest are a reason for barriers,
while 14% of the data users share this view. It is interesting that
33% of the data providers and 52% of the data users did not give
a response, which could contain some implicit “no”. The larger per-
centage of “no response” of data users may imply that the possibil-
ity of conflicts of interest is considered less of an issue by them.

Fig. 3 shows that, whatever the stratification, the “no” response
is always very significant, more for the data providers than for the
data users. The exception are the data users of the industry, for
which the “no” responses to conflict of interest are significant at
the 1% level but not at the 0.1% level. This may be related to the
commercial perspective of businesses who, unlike data users from
research and administration, are likely to sell their own products
based on the data which also the data providers could sell.

Table 4b gives specifics on the types of conflict of interest that
are perceived (second level analysis). When conflicts of interest

Table 4a
Number and percentage of entries in which conflict of interest is perceived (or not
perceived) as a reason for barrier by data users and data providers.

are perceived to exist, data providers always state this is because
they sell their own products based on the data they own, so sharing
the data would compromise their commercial interests (100%). For
example, Meteorological Services collect data and sell forecast
products. Most responses of the data users (70%) give the same rea-
sons, but in eight cases they suggest that data could be used as
information by competitors of the providers. For example, data of
hydropower companies are often not freely available because of
competition and other concerns.

Misuse awareness

Similarly to the conflict of interest, misuse awareness may be a
reason for barriers to data exchange. In this case, the data providers
are much more concerned about misuse (by the data users) than
are the data users themselves (Fig. 2 and Table 5a), not only be-
cause there is a larger number of yes, but also a larger number of
responses. Table 5a shows that 34% of data providers perceive mis-
use as an issue and 38% of them do not, which is a mixed response
(see Fig. 2). Data users, instead, significantly state that misuse is
not a reason for barriers (29% of “no” vs. 17% of “yes”). Fig. 3 shows
that the difference between data providers and data users is partic-
ularly evident in Western Europe. Data users in the East are more
aware of the misuse potential than data users in the West. Also in
this case, the percentage of “no response” is large and mainly due
to data users (see Table 5a). This could imply that the “no” ex-
pressed by data users is even stronger than the 29% explicitly ac-
counted for.

No particular differences exist in the perception for different
types of data, for which mixed responses are provided, except in
the case of geospatial data, for which data users state that misuse
is not an issue (at the 0.1% level of significance, Fig. 3). Perhaps this
is because they are more expensive and/or more strongly regulated
by legal agreements than the other data types (Fig. 2).

Table 5b contains the second level analysis, i.e., what specific
data misuses are perceived to be important. In most of the cases,
data redistribution is the issue (for 86% of the data providers and
69% of the data users). Criticism and data reprocessing are only
indicated in a few instances, the former by data users and the latter
by data providers.

Practical problems

Although the side letter of the questionnaire referred to practi-
cal problems such as lack of resources or staff to supply data (i.e.
potential reasons for barriers), the responses were explicit about

Table 4b

Second level analysis on the perception of conflict of interest as a reason for barriers
by data users and data providers: number of entries and percentage of “yes” in which
additional information on the reason for barriers is provided.

Information for
competitors

Provider sells
own products

Total of yes

Data providers 18 (100%) - 18

Data users 39 (70%) 8 (14%) 56

Total 57 (77%) 8 (11%) 74
Table 5a

Number and percentage of entries in which misuse is perceived (or not perceived) as
a reason for barrier by data users and data providers.

Yes No No response Total Yes No No response Total
Data providers 18 (8%) 138 (59%) 76 (33%) 232 (100%) Data providers 78 (34%) 89 (38%) 65 (28%) 232 (100%)
Data users 56 (14%) 135 (34%) 208 (52%) 399 (100%) Data users 64 (17%) 113 (29%) 222 (54%) 399 (100%)
Total 74 (12%) 273 (43%) 284 (45%) 631 (100%) Total 142 (23%) 202 (32%) 287 (45%) 631 (100%)
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Table 5b

Second level analysis on the perception of misuse as a reason of barriers by data users
and data providers: number of entries and percentage of “yes” in which additional
information on the reason for barriers is provided.

Table 6b

Second level analysis of practical barriers perceived by data users and data providers:
number of entries and percentage of “yes” in which additional information on the
barrier is provided.

Redistribution  Criticism  Data Total of yes Data Delivery Data Total of yes
reprocessing accessibility time usability
Data providers 67 (86%) - 5 (6%) 78 Data providers - 1 (50%) - 2
Data users 44 (69%) 2 (3%) - 64 Data users 27 (49%) 14 (25%) 14 (25%) 55
Total 111 (78%) 2 (1% 5 (4%) 142 Total 27 (47%) 15 (26%) 14 (25%) 57
Discussion

practical barriers such as difficulties with getting access to the data
(e.g. undue delays), and generic problems of accessibility and
usability of the data made available (e.g. when data are provided
on paper instead of electronically). The first level analysis in
Table 6a and Fig. 2 strongly suggest that data providers do not con-
sider practical barriers to exist. Only 1% of the data providers say
that practical barriers exist, while 40% of the providers say they
do not. In contrast, data users do suggest that practical barriers ex-
ist although the “no” responses are still the majority. There is a
large percentage of “no responses” for both data providers and data
users. One reason could be that they do not perceive a practical
barrier to exist and failed to state “no” but, alternatively, they
might be hesitant to admit that the practical barriers exist, partic-
ularly the data providers.

There is no regulatory, official framework that would control
these barriers. Rather they may occur on a personal basis, so one
would expect large differences in the perceptions which is actually
the case. Surprisingly, data users from research institutions do not
consider practical barriers to exist (69 “no”, 29 “yes”), while for
administration and industry there is no preference. There are
hardly any West-East differences in the perception of the existence
of practical barriers. In both cases, data providers strongly suggest
that no practical barriers exist, while the results of the data users
are more mixed.

In a second level analysis, the practical barriers were classified
into three categories on the basis of the entries provided by the
respondents: data accessibility problems (data provided on the
web but inconvenient for the users such as a very large number
of files, so downloading them is very time consuming, or data pro-
vided on paper rather than in electronic format, data provided as
graphics rather than as numbers); delivery time (data provided la-
ter than agreed leading to undue delays in projects); usability
problems (unclear units, unavailability of meta data such as rating
curves; change of rain gauge locations). The results are reported in
Table 6b. Since only two data providers responded that practical
barriers exist the overall result is due to the data users. In many
cases (47%) the perceived barrier is data accessibility. The prob-
lems of delivery time and data usability are less frequent. However,
it should be noted that the classification shown in Table 6b was not
given in the questionnaires. This may have discouraged the respon-
dents to mention usability problems, for example. One would ex-
pect that data quality issues occur more often than stated by the
respondents. This is supported by the fact that the data providers
never mention these issues while many data users give this infor-
mation without being asked explicitly.

Table 6a
Number and percentage of entries in which practical barriers are perceived to exist
(or not to exist) by data users and data providers.

Yes No No response Total
Data providers 2 (1%) 94 (40%) 136 (59%) 232 (100%)
Data users 55 (14%) 100 (25%) 244 (61%) 399 (100%)
Total 57 (9%) 194 (31%) 380 (60%) 631 (100%)

Types of barriers — perceptions of data providers and data users

Although, in the questionnaires, we did not distinguish between
barriers and reasons for the barriers, it may be useful to discuss
them separately. We suggest that there are three types of barriers:
legal, economic and practical barriers. The reasons for the barriers
are discussed in the next section.

The most frequent barriers identified by the respondents are
economic barriers (named in 357 out of 631 entries), followed by
legal barriers (named in 261 entries), and practical barriers (named
in 57 entries). The only type of barrier where a significant majority
of a group (data users, data providers) think they exist are the eco-
nomic barriers and the group are the data users. The majority of
data providers still think economic barriers exist but this majority
is not significant. The more widely perceived concern by data users
would have been expected as the data users need to bear the costs
of data to be acquired. However, there is still a large proportion of
data providers that are concerned about economic barriers. It is
certainly much more than the 15% action level chosen in this study
(Fig. 4). Quite clearly, if action is to be taken to encourage the free
exchange of data in Europe, the economic barriers need to be ad-
dressed first and foremost. The economic concerns of data users,
apparently, are the costs, while the economic concerns of the data
providers are really the reason for charging for the data and thus
setting up a barrier to free data exchange.

More specifically, from the second level analysis (what type of
institution the respondent thinks the barrier applies to, Table 3b)
one can see that clearly there are major differences in the data pol-
icy of data providers towards the different uses of the data. There
are also major differences between the perceptions of data provid-
ers and data users. For example, the finding that data are consid-
ered expensive for commercial purposes is due to the responses
of the data users rather than the data providers. In other words,
data users say more often than data providers that the data are
expensive which, again, has to do with the fact that the users have
to bear the costs of buying the data.

Regarding the other types of barriers, the data providers are
somewhat less concerned about legal barriers than are the data
users. The difference is likely due to perceptions, as the institutions
providing the data do not say they apply legal restrictions, while
those receiving the data are concerned that legal barriers exist. In
some cases the same institution filled in questionnaires in its
capacities as data provider and data user and even then the re-
sponses differed, suggesting that the perceptions may differ even
within the same institution. Although legal barriers are not consid-
ered to exist by the majority of the respondents in any of the
groups analysed here, in almost all the groups they significantly
exceed the 15% action threshold assumed here. This means the le-
gal barriers are perceived as a real barrier by a sizably part of the
groups involved. The perception on practical barriers (such as un-
due delays, and problems of data accessibility and usability) is very
different. Data providers do not consider practical barriers to exist.
In contrast, a number of data users (not significantly different from
15%) do think they exist (see Fig. 4).
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The differences between the perceptions of data providers and
data users depend strongly on the type of barrier. The differences
are smallest for legal barriers, followed by the economic barriers
and are largest for the practical barriers (Tables 2a, 3a, 6a, Figs. 2-
4). This seems to be related to the degree to which a regulatory
framework controls these types of barriers. The legal issues are
clearly controlled, the economic to some extent, and for the case
of practical problems there is no official framework that would
control them. Rather they may occur on a personal basis, so one
would expect large differences in the perceptions.

Reasons for barriers

We consider three reasons for the existence of barriers in this
study: economic, conflict of interest, and misuse awareness. The
economic considerations mentioned in the questionnaires cannot
only be considered a type of barrier but also a reason for the bar-
riers to exist. In fact, economic concerns appear as a barrier to data
users and are a reason for data providers to apply charges. The lat-
ter, in particular applies to those data providers that have to cover
some of the expenses related to the data by earning an income
from selling them. If there is to be a free exchange of data the data
providers need an incentive to share the data by having a budget
that would cover their costs of data collection, management and
retrieval.

In the survey, two more reasons have been analysed: conflict of
interest and misuse awareness. The majority of the data providers
and data users do not consider the conflict of interest to be a bar-
rier. However, conflict of interest is considered to exist by about
15% of the data users in most of the groups analysed (Table 4a,
Fig. 4). For data providers this conflict of interest, generally, is
not considered an issue. It may well be that data providers do
not fully acknowledge the existence of this type of barrier. Data
providers are much more concerned about misuse, significantly
more than 15% (Fig. 4). Obviously, this is because data providers
sell their own products based on the data they own, so sharing
the data would compromise their commercial interests. For per-
ceived misuse, in most of the cases, data redistribution is consid-
ered to be responsible.

Stratification of results (type of institution, country, type of data)

Out of the types of institutions, the research institutions give
the most significant response of the existence of economic barriers,
followed by industry and administration (Figs. 2 and 3). Budget
seems to be a major concern at the research institutions which
apparently have experienced major difficulties with paying for
the data they use in their research. Also, the research institutions
that provide data agree on this point, although the response is less
significant. In contrast, from the second level analysis (Table 3b) it
seems that all types of institutions state that data for research pur-
poses are more often free or cheap than expensive. The overall re-
sult that data are considered expensive for commercial purposes,
not surprisingly, is due to the responses of the data users rather
than the data providers. Legal barriers exist for commercial pur-
poses, while they rarely exist for research purposes. Interestingly,
there is not much difference between data providers and data
users, so the limitations and opportunities of data use for research
and commercial purposes seem to be well understood. Data users
at research institutions are less concerned about practical prob-
lems than are those at industry and administration. They may be
better fit to surpass the practical problems of accessing the data.
For example, professors have their former students working in
the agency of the data providers which may open up the doors
for streamlining the data transfer.

For the East European countries the economic reasons seem to
be a more serious problem than for the West European countries,
as both data providers and data users are concerned. While a full
analysis of the political situation in a historic context in the East
European countries is beyond the scope of this paper, it seems to
be clear that the different perceptions are related to the change
of the political system in 1989. There was a transition in many of
the countries classified as East European, where a centralised data
holding strategy gave way to a market oriented use of the data held
by some of the institutions. Making money from the data legacy,
the so called cost recovery model (Weiss, 2002), has apparently be-
come one of the policies while the data users’ economic means for
purchasing the data have not kept up with the pace of the transi-
tion to the market economy. The majority of data providers from
the Western countries do not think that legal barriers exist, while
data providers from the Eastern countries give mixed results sug-
gesting that legal barriers may be an issue. The latter may be re-
lated to recent changes in the legal systems which may make
data providers feel uncomfortable with. While for legal and eco-
nomic barriers there are some differences between West and East,
this is not the case for practical problems. The lack of difference be-
tween Western and Eastern countries about practical problems
suggests that, while the economic and legal situations differ signif-
icantly across Europe, informal networking may not. Even if the
majority of the respondents state that there is no conflict of inter-
est problem, the responses from the East European countries sug-
gest that data providers do consider it more of a problem than their
colleagues in the Western countries from which the numbers of
yes is significantly less than 15% (Fig. 4).

As would be expected there are significant differences of the
perceived barriers between different data types. Most importantly,
a significant majority of the data users state that economic barriers
exist for precipitation and geospatial data (Fig. 3), while this is not
the case for other types of data. The perceived economic barriers
for precipitation and runoff, for example, are similar in the East
European countries but they differ in the West European countries.
One would expect different patterns, as in most Western countries
the hydrological services and meteorological services are separate
entities, while in most Eastern countries there are joint hydrome-
teorological services. In the West, access to precipitation seems to
be a major problem due to economic reasons, while in the East
both precipitation and streamflow are a problem. There seems to
be a major difference in the data policies between meteorological
offices and hydrological offices. Meteorological offices more
strongly rely on selling the data. Similarly there are major differ-
ences in the data policies between surveying offices that handle
geospatial data and hydrological offices and again, the former tend
to sell the data more expensively or more often than the hydrolog-
ical offices.

Conclusions and implications for data policy

The main barriers to the free exchange of hydrometeorological
data across Europe identified in this survey are of economic nature.
The economic concerns of data users are the costs of the data, those
of the data providers are to acquire an income from selling the data
to offset the expenses for collecting, managing and retrieving the
data. From a data user perspective, the costs of the data, appar-
ently, often is inconsistent with what seems to be justified within
their budgets, in particular if research institutions are concerned.
To encourage the free exchange of data to a more efficient use of
available resources and the rich data legacy that exists in Europe,
certain regulations at the EU level would be useful for sharing
the data, particularly in the context of the Water Framework Direc-
tive and the Flood Directive. From a data provider perspective,
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what is needed is an incentive to freely share their data by provid-
ing a budget to the respective services that would cover their costs
of data collection, management and retrieval. If there is to be a free
exchange of data, adequate funding of the services is clearly a
cornerstone.

There are major differences between West and East European
countries. It is clear that, if the economic barriers are to be ad-
dressed in a European policy context, the East European situation
requires particular attention. Not only data pricing policies, but
also the recognition of the potential future economic value of
hydrological information seems to create an effective block to
transfer information. The information is sometimes withheld in
the expectation that, in an indistinct future, the service may have
the capacity to fully analyse the data and transfer only customized
information and not the data.

Out of the data types surveyed, the costs of precipitation and
geospatial data seems to be the most serious problem. Precipita-
tion, as compared to other types of data, is particularly perceived
as a problem in the West where the meteorological offices are sep-
arated from the hydrological offices. So, again, particular attention
needs to be devoted to the issue of providing precipitation data in
the West. In the East, however, all data types seem to be associated
with economic constraints.

In a drive for the commercialization of services, costs emerge as
an effective barrier to access hydrological data. This has significant
impacts both inside Europe, and outside Europe, since European
data policies are often used as a template for developing data pol-
icies in developing countries, where this type of barriers may inhi-
bit research on vital hydrological topics. This shows the urgent
need of pan-European studies on the economics of the services of
data collection, archiving and transferring (including economics
of the hydrological information per se). If economy may be singled
out as an effective barrier to hydrological data exchange, it is clear
that both data provider and data users (as well as policy makers)
should know more about the nature and costs of current data
flows, and about the relevant costs. Different options for funding
the provision of hydrological services and for charging for the
information provided should be described and evaluated.

Transfer of hydrological information should be embedded in an
information feedback cycle which provides benefits for both the
data providers and the data users. Governments and hydrological
services should be informed about the benefits of shared informa-
tion and about the value-added benefit which can be derived from
this. The interests of data providers and data users must be recog-
nized and adequately embedded in a data exchange policy. The
protocols for the transfer of information must be known to the
public and be transparent to all participants. Feedback may be a
significant motivator to provide information. Examples are the
provision of feedback mechanisms about the use of transferred
information and the obtained results. This feedback cycle may re-
duce the asymmetry between the perceptions of data users and
data providers on the barriers to data exchange, and hence to
encourage a more efficient access to the rich data legacy that ex-
ists in Europe.
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Appendix. Survey letter

Identification and analysis of barriers preventing free exchange of
hydrometeorological data across Europe

Rationale

Exchange of hydrometeorological data across institutions is cru-
cial for better capabilities of flash flood analysis at the European
scale for a number of reasons:

o Flash floods affect all of Europe and the forcings often develop
at the continental scale.

e Flash floods are locally rare events and tend to be poorly
observed, so pooling events across Europe is essential for
obtaining a sizable data base for process studies.

Different types of barriers may affect data exchange across Eur-
ope, both within countries and among countries. In the context of
the European project HYDRATE, potential data exchange barriers in
European countries are examined in this survey by polling data
providers and data users separately.

Filling in the tables

Please fill in the table (either data user or data provider) in this
document. Indicate the name and type of your institution (indus-
try, administration, research). Consider the types of data listed in
the rows (streamflow, precipitation, radar, geospatial data includ-
ing DEM and other types, e.g. sewer system network) and specify
details in the column on data type (time resolution (hourly, daily),
space resolution, whether they are maximum annual values, mean
monthly values etc. as applicable).

Barriers to free data exchange listed in the columns of the table
are:

e Legal restrictions related to the circulation of data that are acces-
sible only to some (often governmental or institutional) organ-
isations, and not to external users (such as stakeholders). For
example, in some countries, geospatial data are considered as
restricted information for military reasons.

e Economic reasons related to the pricing/costs of hydrometeoro-

logical data (often very expensive) and/or the charges applied

for the time required to make the data accessible (often a minor
expense). This reason also relates to the costs of collecting the
data.

Conflict of interest may arise when data providers develop and

sell their own value-added products from the raw data they

obtain, so there is a disincentive for them to provide data to
potential competitors.

e Misuse awareness when data providers fear economic misuse of
data by users (e.g. users reselling the data), or technical misuse
(e.g. users to develop their own (inappropriate) design values)
and prefer to provide end products (e.g. T year floods) to the users.

e Data quality awareness when data providers are concerned
about public scrutiny over their own products (e.g. inconsistent
rating curves).

e Practical problems when data providers lack resources and/or
staff to supply the data.

e Other, e.g., privacy issues of person-related information and
potential political issues.

Please indicate also the name/type of the data provider or the
type of data users in the last column (see Tables A.1 and A.2).

Use of survey results
All the survey results will be analysed and presented in an
aggregated/anonymous way. No names will be associated with
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Table A.1

Survey form to be filled in by data users.

A. Viglione et al./Journal of Hydrology 394 (2010) 63-77

Name of data user

Industry

Administration

Research

Data type

Legal
restrictions

Economic
reasons

Conflict of
interests

Misuse
awareness

Data quality
awareness

Practical
problems

Other

Name of data
provider

Stream flow

Precipitation

Radar

Geo-spatial
data

Other

Table A.2

Survey form to be filled in by data providers.

Name of data provider

Industry

Administration

Research

Data type

Legal
restrictions

Economic
reasons

Conflict of
interests

Misuse
awareness

Data quality
awareness

Practical
problems

Other

Type of data users

Stream flow

Precipitation

Radar

Geo-spatial
data

Other

the results. One of the potential outcomes of the survey may be to
recommend to the European Commission a better financial basis
for data collection at the European scale. Another potential out-
come is more clarity about cost-effectiveness and legal/perceptual
problems of data exchange across Europe.

Contact: Alberto Viglione viglione@hydro.tuwien.ac.at.

References

Ashley, R., Cashman A., 2006. In Infrastructure to 2030: Telecom, Land Transport,
Water and Electricity. Organization for Economic Cooperation and
Development, Paris.

Bloschl, G., 2006. Hydrologic synthesis: across processes, places, and scales. Water
Resour. Res. 42, W03S02. doi:10.1029/2005WR004319.

Bloschl, G, Montanari, A., 2009. Climate change impacts - throwing the dice?
Hydrol. Process. doi:10.1002/hyp.7574.

Bloschl, G., Ardoin-Bardin, S., Bonell, M., Dorninger, M., Goodrich, D., Gutknecht, D.,
Matamoros, D., Merz, B., Shand, P., Szolgay, J., 2007. At what scales do climate
variability and land cover change impact on flooding and low flows? Hydrol.
Process. 21, 1241-1247.

Borga, M., Gaume, E., Creutin, ].D., Marchi, L., 2008. Surveying flash flood response:
gauging the ungauged extremes. Hydrol. Process. 22 (18), 3883-3885.
doi:10.1002/hyp.7111.

Creutin, J.D., Borga, M., 2003. Radar hydrology modifies the monitoring of flash flood
hazard. Hydrol. Process. 17 (7), 1453-1456. doi:10.1002/hyp.5122.

European Commission, 2003a. European Parliament and Council of the European
Union, Directive 2003/98/EC of the European Parliament and of the Council
of 17 November 2003 on the Re-Use of the Public Sector Information, O]
L 345/90, 2003. <http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:
32003L0098:EN:HTML>.

European Commission, 2003b. European Parliament and Council of the European
Union, Directive 2003/4/EC of the European Parliament and of the Council of 28
January 2003 on Public Access to Environmental Information and Repealing
Council Directive 90/313/EEC OJL 041, February 14, 2003, pp. 0026-0032.
<http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32003L0004:EN:
HTML>.

European Commission, 2007. European Parliament and Council of the European
Union, Directive 2007/2/EC of the European Parliament and of the Council of 14
March 2007 Establishing an Infrastructure for Spatial Information, O] L 108/1,
April 25, 2007, <http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:
2007:108:0001:01:EN:HTML>.

Freebairn, ]., Zillman, J., 2002a. Economic benefits of meteorological services.
Meteorol. Appl. 9 (1), 33-44.


http://dx.doi.org/10.1029/2005WR004319
http://dx.doi.org/10.1002/hyp.7574
http://dx.doi.org/10.1002/hyp.7111
http://dx.doi.org/10.1002/hyp.5122
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32003L0098:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32003L0098:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32003L0004:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32003L0004:EN:HTML
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:108:0001:01:EN:HTML
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:108:0001:01:EN:HTML

A. Viglione et al./Journal of Hydrology 394 (2010) 63-77 77

Freebairn, J., Zillman, J., 2002b. Funding meteorological services. Meteorol. Appl. 9
(1), 45-54.

Grabs, W.E., 1997. Information transfer in hydrology: experiences of the Global
Runoff Data Centre. In: FRIEND ‘97 — Regional Hydrology: Concepts and
Models for Sustainable Water Resource Management (Proceedings of the
Postojna, Slovenia, Conference, September-October 1997). IAHS Publ. No. 246,
pp. 13-19.

Hess, C., Ostrom, E., 2007. Understanding Knowledge as a Commons: From Theory
to Practice. MIT Press, Cambridge, MA.

Janssen, K., Dumortier, J., 2003. Towards a European framework for the re-use of
public sector information: a long and winding road. Int. J. Law Inf. Technol. 11
(2).

Levidkangas, P., 2009. Valuing meteorological information. Meteorol. Appl. 16, 315-
323.

Milly, P.C.D., Betancourt, J., Falkenmark, M., Hirsch, R.M., Kundzewicz, Z.W., Stouffer,
RJ., 2008. Lettenmaier data providers: stationarity is dead: whither water
management? Science 319, 573-574.

National Research Council (NRC), 1997. Bits of Power: Issues in Global Access to
Scientific Data, National Academy Press, Washington, DC.

National Research Council (NRC), 1999. A Question of Balance: Private Rights and
the Public Interest in Scientific and Technical Databases, National Academy
Press, Washington, DC.

Pettifer, R.E.W., 2008. Towards a stronger European market in applied meteorology.
Meteorol. Appl. 15, 305-312.

Saarikivi, P., Soderman, D., Newman, H., 2000. Free information exchange and the
future of European meteorology: a private sector perspective. Bull. Am.
Meteorol. Soc. 81 (4), 831-836.

Siegel, S., 1956. Nonparametric Statistics for the Behavioral Sciences. McGraw-Hill,
NY. 312 pp.

Sivapalan, M., Samuels, J.M., 2009. Transcending limitations of stationarity and the
return period: process-based approach to flood estimation and risk assessment.
Hydrol. Process. doi:10.1002/hyp.7292.

Stern, N., 2007. The Economics of Climate Change. The Stern Review. Cabinet Office,
HM Treasury (paperback ISBN-13:9780521700801).

Stiglitz, Joseph, Peter Orszag, Johathan Orszag, 2000. The Role of Government in a
Digital Age, Computer and Communications Industry Association, Washington,
DC. <http://www.ccianet.org/docs/filings/govtcomp/govtcomp_report.pdf>.

Tammelin, B., 2007. Strengthening of Hydrometeorological Services in South
Eastern Europe. Part II. United Nations. International Strategy for Disaster
Reduction (UNISDR) (draft 31.12.2007).

Uhlir, P.F., 2004. Policy Guidelines on the Development and Promotion of
Governmental Public Domain Information, UNESCO. <http://www.fas.org/sgp/
library/unesco_govinfo.pdf>.

Uhlir, P.F., Schroder, P., 2007. Open Data for Global Science. CODATA Data Science
Journal. <http://dsj.codataweb.org/special-open-data.html>.

Weiss, P.N.,2002. Borders in Cyberspace: Conflicting Public Sector Information Policies
and their Economic Impacts. US Department of Commerce National Oceanic and
Atmospheric Administration National Weather Service, February, 2002.


http://dx.doi.org/10.1002/hyp.7292
http://www.ccianet.org/docs/filings/govtcomp/govtcomp_report.pdf
http://www.fas.org/sgp/library/unesco_govinfo.pdf
http://www.fas.org/sgp/library/unesco_govinfo.pdf
http://dsj.codataweb.org/special-open-data.html

	Barriers to the exchange of hydrometeorological data in Europe:  Results from a survey and implications for data policy
	Introduction
	Survey design
	Survey material and questionnaires
	Assessment of the survey method
	Analysis of the survey results

	Results
	Characteristics of respondents
	Legal restrictions
	Economic reasons
	Conflict of interest
	Misuse awareness
	Practical problems

	Discussion
	Types of barriers – perceptions of data providers and data users
	Reasons for barriers
	Stratification of results (type of institution, country, type of data)

	Conclusions and implications for data policy
	Acknowledgements
	Appendix. Survey letter
	Identification and analysis of barriers preventing free exchange of hydrometeorological data across Europe
	Rationale
	Filling in the tables
	Use of survey results


	References


