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Abstract. Sophisticated methods have been developed andhe results of this study underpin the rapid changes in infor-
become standard in analysing floods as well as for assessnation dissemination of flood event literature over the last
ing flood risk. However, increasingly critique of the current decade. We discuss the options and obstacles of incorporat-
standards and scientific practice can be found both in théng this data into the knowledge-building process in light of
flood hydrology community as well as in the risk commu- the current technological developments and international, in-
nity who argue that the considerable amount of informa-terdisciplinary debates for data curation.

tion already available on natural disasters has not been ad-
equately deployed and brought to effective use. We describe

this phenomenon as a failure to synthesize knowledge that

results from barriers and ignorance in awareness, use andl Introduction

management of the entire spectrum of relevant content, that

is, data, information and knowledge. In this paper we ar-Sophisticated methods have been developed and become
gue that the scientific community in flood risk research ig- Standard in analysing extremes in time series, i.e. in esti-
nores event-specific analysis and documentations as anoth&tating the frequency and magnitude of natural events. How-
source of data. We present results from a systematic searc@ver. different process types hamper the assumptions of the
that includes an intensive study on sources and ways of inforclassical frequency analysis. For the field of flood research,
mation dissemination of flood-relevant publications. We ob-Merz and Bbschl (2008a, b) have called for “a shift away
tain 186 documents that contain information on the sourcesfrom solving the estimation problem to hydrological under-
pathways, receptors and/or consequences for any of the 48fanding”. They argue that the existing formal methods for
strongest trans-basin floods in Germany in the period 1952flood frequency statistics need to be accompanied by hydro-
2002. This study therefore provides the most comprehensivégical reasoning, i.e. need to reflect the hydrological pro-
metadata collection of flood documentations for the consid-c€sses. They specifically argue that the hydrological knowl-
ered geographical space and period. A total of 87.5% of alledge gained in the past century is often unduly respected
events have been documented, and especially the most seve?@d highlight how the systematic combination of a maxi-
floods have received extensive coverage. Only 30% of thénum of relevant information from different complementary
material has been produced in the scientific/academic enviSources can help to adjust quantitative estimates from for-
ronment, and the majority of all documents (about 80 %) canmal methods. Likewise, recently, several international and
be considered grey literature (i.e. literature not controlled byinterdisciplinary groups (International Council for Science,
commercial publishers). Therefore, ignoring grey sources inlCSU; International Social Science Council, ISSC; and the
flood research also means ignoring the largest part of knowlUN International Strategy for Disaster Risk Reduction, UN-

edge available on single flood events (in Germany). Further!SDR) stated that the considerable amount of information al-
ready available on natural disasters has not been adequately
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deployed and brought to effective use (IRDR, 2011; White et(text2genome projechttp://text2genome.smith.man.ac.uk/
al., 2001). see also Haeussler et al., 2011).

This phenomenon, which can be described as a failure to In flood research, barriers in access and exchange of
synthesize existing knowledge, is known in many disciplineshydrometeorological data hamper the setup of central
and results from the complexities in the knowledge-buildingand openly accessible repositories of observational data
process. This process requires an information structure thalviglione et al., 2010; Hannah et al., 2011). Existing data
facilitates the distribution and accessibility of content, that sets often lack essential metadata to contextualize and inter-
is, data, information and knowledge, over time and distancepret time series (Hannah et al., 2011) often providing little-
(Luzi, 2010). Barriers in sharing and unsolved complexitiesdetailed and no annotated information on location, station or
in structuring and managing knowledge have been identifieccatchment alterations, no specifics on extremes etc. Beside
as the major bottlenecks in the knowledge-building procesobservational data and model outputs, data on past events
(Borgman, 2011; Haendel et al., 2012; Whitlock et al., 2010).in the broad NAS-definitions sense are another important
Numerous initiatives and international strategies have beeisource of information on which risk assessment and decision
set up recently to promote open science and the creation ahaking needs to be based. In that sense, the role of past and
structured knowledge, particularly aiming at (research) datecurrent natural hazard events as learning examples has been
curation and sharing. The basic motivation behind these inistressed at many instances (e.gibHet al., 2002; IRDR,
tiatives (that ship under the frameworks of open access, opeB011). Knowledge on flood-specific occurrences is particu-
archives, or altogether open science) is the reflection that refarly important when interpreting extreme value statistics of
search results need to be reproducible and verifiable and thabng time series, particularly when attributing trends to some
data needs to be available to the careful scrutiny of other scicausal mechanism (see Merz et al., 2012, for a critical treat-
entists in order to ask new questions of extant data, to adment on the current state of trend attribution) and for under-
vance the state of research and innovation and finally to crestanding differences in disaster consequences.
ate public access to publicly funded results (Borgman, 2011; Data on past flood events and in particular event documen-
Wood et al., 2010; Evans and Reimer, 2009; Marx, 2012; Thetations are largely non-research data. Since flood risk assess-
Scientist, 2012). The Berlin Declaration on Open Access toment is foremost a subject of high societal relevance, it is
Knowledge in the Sciences and Humanitipsovided a first  inherently a subject of governmental action. A large body of
landmark in 2003 and has been signed by leading scientifi@uthorities is concerned with the management of this risk and
institutions and organizations worldwide. It calls for the “... the planning of measures for flood loss reduction. Authorities
free, irrevocable, worldwide, right of access to, and a licenseare the primary body of (observational) data and information
to copy, use, distribute, transmit and display ..."” research reproduction and can claim to hold a high level of long-term
sults. Built on these principles the European Commission in(technical) experience. They are responsible for maintaining
2012 released a communication, expecting all results — texthe national station network and are therefore equipped with
and data — funded in Horizon 2020 to be openly accessibldirst hand access to and control of the quality of the data, in-
(European Commission, 2012). cluding data normally not available to the scientific commu-

Debate and innovation in data sharing are led by data-richity (different parameters, higher spatial and temporal reso-
disciplines such as biosciences or astrophysics and therefolation). Additionally, engineering knowledge, i.e. knowledge
largely focus on observational or experimental data. How-on (defence) structures, changes to these structures and their
ever, data can take many forms. The National Academy ofoperation both in normal times and during events can mostly
Science (NAS) in the US uses the term broadly and inclu-only be found at the responsible authorities or operators.
sively, comprising digital manifestations of literature (incl. Consequently, authorities rather than the scientific commu-
text, images and many other media) as well as observationaiity are involved in the production of reconnaissance reports
data and other forms of data either generated or compiledn the aftermath of a flood event. These reports often not only
by humans or machine (Borgman, 2011). For the purpose oéddress the hazard part but also provide a more holistic and
this paper we use the term accordingly. A number of applica-possibly more detailed view on the event including sources,
tions have already emerged that consider the multifaceted lifpathways, receptors and/or consequences.
of data by building repositories that (1) include all kinds of The mostly technical documents produced by these au-
data, from experimental data to publications (e.g. see the Bigthorities are commonly disseminated through other means
Data movement on biocuration, Howe et al., 2008; BioShar-than the scientific publication routes. In information science
ing, Sansone et al., 2012; DRYADhttp://datadryad.org/  they are referred to as grey literature. Grey literature is de-
SIMBAD, http://simbad.u-strasbg.fr/simbasee also Gen- fined by the Luxembourg Convention on Grey Literature
ova, 2007), and (2) that deliberately link all information, for (Farace and Sdépfel, 2010) as “that which is produced on
example by showing all data sets on a particular genomall levels of government, academics, business and industry in
and all publications that make references to this genomerint and electronic formats, but which is not controlled by
commercial publishers” and, as opposed to “white” or “con-
Ihttp://oa.mpg.def/files/2010/04/betliteclaration.pdf ventional” literature (books, scholarly journals etc.), “where
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publishing is not the primary activity of the producing body”. an overview on the relevant institutions and tools available
Mackenzie Owen (1997) further highlights that the term greyfor the search. Based on the search results we will eluci-
does not imply any statement on the quality of the documentdate the accessibility and origin of the documents and want
Rather, it is a characterization of the distribution mode. to capture their basic bibliographic characteristics. Further,

In the scientific community, grey literature seems to bewe want to analyse the frequency at which trans-basin floods
largely ignored in the knowledge-building process. Anecdo-have been reported and want to assess whether and what kind
tal evidence and everyday experience confirm two main reaef changes have occurred in the production process during
sons that have also been found by studies investigating théhe study period. This will allow us to determine the poten-
use and influence of grey in science and research synthestsl applicability of flood-event-related publications both ret-
(see MacDonald et al., 2010, and Rothstein and Hopewellrospectively as well as for future flood events. Further we
2009). First, “white” literature in the form of journal arti- will discuss the technical options on how this knowledge can
cles or textbooks is trusted since it is perceived as quality-be best deployed for future flood research.
labelled according to its production process that includes
peer-reviewing and editorial control. Second, and probably
most importantly, practical aspects of information retrieval 2 Systematic search approach
hamper the use of grey in science. White literature is easily
searched for and found since it is at the interest of the (comWhen aiming to identify the existing body of literature avail-
mercial) publishers to make their products available, there-able on trans-basin floods in Germany for the past 50 yr, the
fore ensuring both the bibliographic control of each item search effort has to include both scholarly sources as well as
and provision of an information structure that facilitates the grey sources. In order to draw reliable conclusions from the
distribution and accessibility of the content (through, e.g.,search this requires a rigorous and transparent search strat-
Scopus or Web of Knowledge). To the contrary, accessingegy. We apply the analytical steps and rules developed for
grey requires considerably more effort. Sources are disperseslystematic reviews that provide the methodological rigour
amongst a multitude of producers or custodians that spendeeded for the purpose of our study. In particular, we capital-
less effort in making the electronic metadata or the full textize on the conception of search strategies as they are defined
of the document accessible (see e.g. Auger, 1998; Farace arid systematic reviews.
Schpfel, 2010; Ranger, 2004, for a detailed analysis). Grey Generally, a systematic review aims at accessing, ap-
documents are mostly produced in the national language opraising and synthesizing scientific information (Centre for
the producing body, making it difficult to find and understand Evidence-Based Conservation, 2010); i.e. it is applied when-
the content for a non-native speaker. However, grey can proever there is a need to synthesize the available evidence for
vide a significant added value to journal publishing througha given question, to identify and assess consistent findings
the considerably greater detail at which a topic can be treatedcross diverse studies (i.e. statistical analysis of causal link-
in a report and through the content of unique and significantages, effectiveness of interventions) and to inform policy
scientific and technical information that is often not included (Burton, 2010; Borenstein et al., 2009). It has originated from
in scientific journal articles or that otherwise is not published the medical and health service sector and become a recog-
at all (Ranger, 2004; Weintraub, 2000; Farace andSfeH, nized and standard method also in the field of environmen-
2010). tal research and management (see e.g., Higgins and Green,

So far, no systematic approach has been presented tha011; Centre for Evidence-Based Conservation, 2010). In the
would allow one to defer the size of the body of publications field of natural hazard research, systematic reviews have re-
relevant for an event-based assessment of floods, and no reently been added to the set of research methodologies for
liable estimate can be made on its potential for combiningForensic Disaster Investigations (FDI) of the IRDR (Inte-
existing knowledge like that contained in flood reports with grated Research on Disaster Risk initiative) (Burton, 2010;
a data-based analysis. This paper’s objective is to first of allRDR, 2011).
identify the existing body of literature that is potentially use-  According to the guidelines for systematic reviews in en-
ful for the specific task of understanding trans-basin floods.vironmental management (Centre for Evidence-Based Con-
Trans-basin floods are extreme events occurring on a regionaervation, 2010) a search strategy is an a priori description
scale and across catchment boundaries. We aim at creating arfi the methodology to be used to locate and identify stud-
openly accessible database of the metadata of publicationigs pertinent to a systematic review. Based on a specific task
that contain information on the sources, pathways, receptorat hand, it includes a list of search terms to be used when
and/or consequences for any of the top 40 trans-basin floodearching electronic databases, websites, and reference lists
events in Germany (as presented in Uhlemann et al., 20104nd when engaging with personal contacts, and the formula-
that can be used as another source of data for flood researction of a priori inclusion criteria (eligibility criteria) that are

In this study we develop a systematic search approach witlapplied to the search results. In order to ensure transparency
a strong focus on grey publications; i.e. we review the ad-and reproducibility of the results, the method requires the
ministrative and information landscape in Germany to obtaindocumentation of the entire search strategy. In this way it
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also entails the opportunity to extend and update the searcligrey” collections. The most important initiative in Europe is
Our study differs from a full systematic review approach in the information system OpenGreyt{p://www.opengrey.el
that no meta-analysis is planned (meta-analyses are quantitosted by the Institute for Scientific and Technical Informa-
tative procedures to statistically combine the results of studtion (INIST-CNRS), France.

ies; Cooper et al., 2009). Therefore at this point we do not

address the points of study characterization and quality as2.2 Search strategy

sessment as well as data extraction from the relevant studies. ] ] .

However, when aiming at synthesizing information on flood !N the following sections we present the single steps of the
events from multiple sources as well as for comparing eventsSyStématic search for this study according to the methodolog-
the quality of the sources of information needs to be carelCal design of systematic reviews.

fully evaluated. We address this point in a separate paper and

present a generic framework for quality assessment of naturﬁ'z'1 Task at hand

hazard event documentations (Uhlemann et al., 2013). The results of any systematic review are strictly related to

In ord'er to 'develop our search s.trategy and in partlcularthe chosen question (task at hand) and the search strategy
as we aim to include grey sources in the search, we need t

. . ; . X . Bursued. In our study we aim at identifying flood-relevant

review the administrative and information landscape in Ger-. ; .

. . . literature for the particular purpose of understanding trans-
many to obtain an overview on the tools available and rele-b in floods. Theref : d of aimi q
vant institutions for the search asin floods. Therefore, instead of aiming to conduct a com-

' plete search for flood-relevant publications we rather aim for

consistency in the search approach. The task at hand for this
study is phrased as followsdentify all studies that contain

. . . . . .._information on the sources, pathways, receptors and/or con-
Figure 1 depicts, in a generalized way, the various adminis-

. . . sequences (SPRC) for any of the top 40 flood events con-
trative levels that are concerned with flood risk and/or water.

resource management in Germanv. Governmental a encietgmed in the set of trans-basin floods (Uhlemann et al., 2010)
. ag Y- . gencleg g concerning the territory of Germany.
are organized into federal government agencies and agencies

2.1 The German information landscape

in the single federal states. Within each the organizational
levels range from supreme (ministries) to lower administra-
tion (district offices). The institutional hierarchies vary in

the federal states; Fig. 1 shows the example of the state o;
Saxony. Further, the relevant cross-federal and cross-nationa

This task at hand and the expectation of consistency thus
impose several logical constraints to the choice of search
terms, the search strategy and the formulation of the inclu-
ion criteria. Consistency needs to be given in three particular
spects:

levels of Organizations that are Iargely structured aCCOfding — Tempora| and contextual Consistency: the Strongest con-

to shares in river basin are depicted in the figure. It is im-
portant to note that Fig. 1 represents the current administra-
tive landscape and relevant organizations and that numerous
changes and reforms have altered this landscape over the past
decades.

In Germany, a copy of any published document from pub- —

lic administration is obliged to enter into the German Na-
tional Library (Deutsche Nationalbibliothek, DNB) and into
the respective state library in the federal state where it has
been produced (statutory copy). However, the degree of ac-
quisition varies from state to state. Catalogues of the supra-
regional to national (DNB) libraries are generally publicly
accessible. Further they are part of union catalogues which
in turn are part of a widely used meta-search portal for Ger-
many, the Karlsruhe Virtual Catalogue (Karlsruher Virtueller
Katalog, KVK). For German publications and in particu-
lar for grey publications the KVK can be regarded as the
standard national search gateway. It allows for simultaneous
search in the union catalogues, hence covering the entire Ger-
man scientific libraries landscape.

Internationally, in an attempt to combat the threat of losing
existing knowledge and to reduce the barriers for an effective
use of grey literature, over the past two decades major na-
tional institutions and libraries have started creating special

Hydrol. Earth Syst. Sci., 17, 895911, 2013

straint results from the limitation of the search to a se-
lection of flood events (top 40 trans-basin floods) and to
information on their respective sources, pathways, re-
ceptors and/or consequences.

Scale and spatial consistency: the scale of the publica-
tions needs to match the spatial scale and extent of the
flood event (large-scale flooding, nationally confined to
Germany). The scale consistency has implications on
the choice of search tools, the languages for conducting
the search and the types of references. In particular, the
search can only be consistent (in Germany) at the level
of white literature and publicly accessible grey literature
of the higher governmental administration and national
or international institutions as outlined in Fig. 1. At this
level, commonly used and publicly available tools for
searching literature are available. Below higher admin-
istration the search volume inflates tremendously as the
number of relevant administrative units that would need
to be addressed inflates, and the search mode would
likely need to be extended into archival search. Under
the limitations of the resources of our study this ap-
proach is not feasible as it could not be conducted na-
tionally coherently.

www.hydrol-earth-syst-sci.net/17/895/2013/
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Fig. 1. General organization plan of water management and related authorities in Germany in 2011, i.e. those relevant for floods. The number
of levels at each federal state may vary. Also, numerous reforms have altered the organizational structure during the 20th century (ongoing

process!). For the federal states the administrative bodies are given as examples for the state of Saxony (dating to 2002).

— Accessibility consistency: with our study we address theconsistent search we limit the systematic search to organiza-
scientific community. In order to be consistent with the tional levels at river basin scale and the supreme and higher
daily scientific search routines, the search tools for thisgovernmental levels to reduce the degrees of freedom in the
study need to be readily available also to any other re-search and to match the spatial scale of trans-basin floods
searcher and at adequate expense. Further, any materiaith that of the administrative levels. Regional and district
that has restrictions on public access per se (like confidevels are not approached during the internet search or ex-
dential material) will not be considered in our study.  pert contacts. Further, only scientific libraries at the level

above local are included in the search. The Karlsruhe Vir-
222 Search terms and tools tual Catalogue (KVK) is limited to searching only national
catalogues, WorldCat and Amazon books. No archive search
. . nd no media analyses (web news, print news etc.) are per-
Table 1 provides an overview of all search terms that are useaormed. Using the set of predefined search terms, the fol-

n t_he English _and_ln the German searches. Any search I?owing search order and respective tools are pursued for the
limited to the title field. Two sets of search terms are used ; .
strategic search:

(flood/inundation terms and defining terms), with individual
terms separated by Boolean “OR” operators and sets com- 1. Scientific bibliographic databases: Web of Knowledge
bined using “AND". Wildcard symbols (indicated by aii’¥ (in two versions: v. (a) covering the entire period from
are used where appropriate. The particularities in German 1896 to date but excluding conference proceedings, Sci-
grammar and spelling (compound words and word conjuga-  ence Citation Index, SCI; and v. (b) limited to articles
tions) require forward and backward truncation and wildcard past 1990 but including conference proceedings, SCI
replacement of special characters to ensure full coverage of ~ plus Conference Proceedings Citation Index, CPCI).
all titles. Generally, any search is the combination of one
flood term with at least one of the defining terms.

In Sect. 2.1 we provide an overview of the institutional
landscape of governmental authorities on the various levels 3. Search in catalogues not included in KVK: libraries
of administration (Fig. 1). As outlined, in order to conduct a and/or experts of federal or state agencies (e.g. the

2. Meta-search of public open access library catalogues
through KVK, and OpenGrey.

www.hydrol-earth-syst-sci.net/17/895/2013/ Hydrol. Earth Syst. Sci., 17, 89811, 2013
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Table 1.List of search terms.
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Sets Flood (SPRC) terms Defining terms

Term Category Yedr Plac®

Month/Season

English flood', precipitat, Tb-flood years Rhein/Rhine, Neckar, Main, April ... December
damagé, event between 1951 and Mosel/Moselle, Donau/Danube, spring, summer,
2002; Ems, Weser, Elbe, Mulde, autumn/fall, winter
historic*, century  Saale, Oder/Odra Christmas, Easter,
Bayern/Bavaria, ..., “new yeat”
Sachsen/Saxony
German *hochwasser, Tb-flood years [S)S#\tigrif;ém:ﬁ ,*euro;j‘ Januaf ... Dezembet,
*berschwemmurig between 1951 and AP Frihjaht, Sommet,

“Bayrisch* wald”, Harz",

*flut*, *regert, 2002; Erzgebirg Herbst, Winter*,
*niederschlay, historiscl, g Weihnacht, Ostef,
*schadef, jahrhundert Pfingst, Neujahi
*ereigni§

2 Where appropriate the year is searched for by usirfigat20". b For the English search both the English and the German words for places are used.

library of the Federal Institute of Hydrology, BfG); per- narratives are not included. As most river basins in Ger-
sonal contact; search in index lists of technical (Ger-many have significant upstream reaches in other countries it
man) journals. is useful to evaluate search hits also from Austria (Danube),
] . ... Switzerland (Rhine) and the Czech Republic (Elbe) and to
4. I_nternet search: quepage{s of respgcuve adm|n|straé very limited degree from Poland (Odra) (none of the top
tions and associations, unions, etc.; Google/GoogIe40 floods in the trans-basin flood event set exhibited major
Schqlar searches are only applied to results from theﬂooding at the Odra; compare to Uhlemann et al., 2010).

previous s.e_arch steps to c heck for _fuII-text access to theff no additional information on source, pathways, receptors

fjocument, 'T the fuI_I text is not available the document and/or consequences in Germany is obtained from these doc-

is ordered via interlibrary loan. uments, they are not included in the results list. Further, only
This is a cumulative process and per iteration only those docreports with a regional scope or broader are included. Lo-
uments are added to the results list that had previously notal studies that analyse or document the event at a district or
been found. All relevant results from the strategic search areity level are not considered. This is sometimes difficult to
included in a reference database using appropriate referenabtain from the title of a report, and some reports on local
management software. aspects also account for the regional aspects of the flood, i.e.
in the description of the hydro-meteorological causes. They
are then also considered.

We include solely print material (both paper and e-prints).

Using the set of predefined search terms, the results are rexc.ording to the strategic search only website contents of ei-
duced to fit the task at hand. The inclusion criteria are appliedyqr scientific or agency origin are included. This excludes

to the title of each document and, where available, to the abfeports from Wikipedia, newspapers, internet news pages,

stract provided. Abstracts are commonly only provided for ,.q4qcasting (videos, audios) and social networks. Also ma-
documents listed in the SCI; for any of the meta-search toolsqrial in the form of presentations, mostly power points of

for library catalogue_s only _th_e bipliog_raphic entries are avail- meetings, classrooms, conferences, etc., are excluded.
able. Documents with indistinctive title are attempted to be

retrieved and are then checked for inclusion.

According to the consistency criteria, only documents that
report on any of the top 40 events of trans-basin floods obBy analysing the metadata of each document that was re-
served between 1952 and 2002 on the territory of Germanyrieved through the systematic search and by classifying the
are included in the results list. Included are event specific redocument along event-specific aspects, we aim to identify the
ports and reports that consider any of the contextual criterigkey players in report production including a characterization
of the source, pathway, receptor, and/or consequence framef the production process and want to characterize the mate-
work for any particular flood event. We deliberately exclude rial potentially useful to maximize the information per event
studies on water quality aspects and environmental effect§who produces what, when, how and why).
such as soil contamination, effects on species or habitats, In order to identify the main producers of flood-event-
or sediment transport. Also (personal) experience reports orelated literature, we associate the author(s) or issuing

2.2.3 A priori inclusion criteria

2.3 Document characteristics

Hydrol. Earth Syst. Sci., 17, 895911, 2013 www.hydrol-earth-syst-sci.net/17/895/2013/
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institutions to 7 classes according to their affiliation: (1) spe-Table 2. Classification of the reference type.

cialized governmental agencies (any of the federal or states

level shown in Fig. 1 and commissioned with flood/water Reference Type Definition

management tasks); (2) non-specialized governmental agen- international Scientific ~ Article in a peer-reviewed, SCI-listed journal

cies (governmental agencies not particularly commissioned Journal (CI)

with flood/water management tasks, mostly ministries); (National) Scientific/  Article in a national journal, not necessarily

(3) non-governmental organizations or associations; (4) in- Technical Journal peer-reviewed

tergovernmental/international commissions (e.g. ICPR, see Specialized Periodical Regularly published, mostly gov_ernmental

Fig. 1); (5) science/academia (research centres, universities), (reg.) gggg”;ﬂitﬁ%t:a(;g r%dorgfg;z_;’ear

(6) business (e'g' insurance Compames’. _as_somatlons for Shlp-Technical Report/ Technical Report or report published within

ping, etc.); and (7) other or unknown affiliation. Series (irreg.) a technical but irregularly appearing series
Further, to analyse what is being produced, we classify the Monograph

reference type of each document. Table 2 lists all classes that

Books, thesis

Edited Material Article published in an edited book, a book
are accounted for. section or as part of conference proceedings
To analyse the accessibility of the material, we analyse Expert opinion Commissioned work not produced directly by
the results of the strategic search with respect to how the gov. agencies
document was found (level of search: SCI, KVK, Open- web page Material that is published only online (i.e.
Grey, homepages, reference lists, etc.) and evaluate the ex- on special portals)
tent to which the document’s full text is openly accessible Brochure Material published for information of the public
and which format (electronic or print) the documents have Press Release Releases from official authorities to the press
upon retrieval. Other/Unknown Document does not fit any of the above classes
We provide a report typology that basically classifies the or type of reference can not be identified

purpose of the document in terms of its specificity in being
related to any particular flood event. Table 3 lists the classes
and the definitions of each class.

Irrespective of the report typology assigned, each docuthrough checking reference lists (15) and from tables of con-
ment contains information on one or many trans-basin floodtent provided for some technical non-SCI journals (4). Four-
events. For each document the full list of events is recordedteen (14) sources that were otherwise not found were ob-
including the month and year of the flood and the rank giventained from the special library of the Federal Institute for
to the flood in the set of trans-basin floods, allowing linking Hydrology (BfG).
each document to the set of trans-basin floods and the exis- The effort in accessing the material varied considerably
tent characteristics per event. Also it allows identifying the with the main differences originating from language speci-
number (and types of documents) available per event. ficities of the document and the technical capabilities of the

search portal.
The SCI provides comfortable and standardized function-
3 Results and discussion alities in the search options and output formats, including
interfaces to referencing software. Publications included in
The entire database of all references and the full evaluatiof5Cl are provided with a link to the abstract of the document
table of the document characteristics are accessible via théf any is provided) allowing for application of a priori inclu-
Supplement that can be accessed using the doi provided igion criteria directly on the search results. This allows for an

Uhlemann (2012). efficient search as the document does not need to be acquired
before the inclusion criteria can be applied.
3.1 Systematic search Search results conducted through the KVK cannot be

saved or exported as no interfaces are provided. Lists of re-
Using the set of predefined search terms, the systematisults are provided separately for each of the included union
search resulted in the identification and acquisition of 186catalogues, leading to highly redundant search results. Also,
documents that fulfilled the inclusion criteria. In the cumu- keywords and abstracts are not provided along with the meta-
lative process of the search the metadata of an initial set oflata. Therefore, if the title of the document is inconclusive
26 documents was identified using the Web of Knowledge.with respect to the a priori criteria for inclusion of the doc-
The largest share of documents (114) was identified usingiment in the search results, the publication first needs to be
the KVK (excluding documents that can be found throughacquired, which is challenging with respect to financial and
SCI). Using the OpenGrey platform resulted in generally time resources. Further, at the time of this study the techni-
very few relevant hits, none of which was additional to the cal capabilities of the portal were partly limited with respect
searches performed on KVK or SCI. Additional material was to the error-free transmission of search terms to the embed-
then found through searches at institutional homepages (13jJed union catalogues. This meant that the particularities in
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Table 3. Report typology

Report Type Definition

Special Report 1 Report on one or possibly two particular flood events aiming at
documentation and analysis. If two events are treated, they are
described together due to their close temporal occurrences and/or
related causes.

Special Report 2 Reports on two to five (rarely more) events, sometimes with the aim of
comparative analysis but generally aiming at an event description.
Special Report 3 Reports or studies on certain aspects of flood analysis making reference

to case studies (i.e. any trans-basin flood). Lessons learned studies
(any aspect).

Regional Report Reports with a regional perspective (geographical region or particular
river/basin) either presenting (extreme) flood event collections or
studies on flood characteristics in that region that also contain useful
information on a particular event.

Continuous Report  Official documents issued by governmental authorities for the purpose
of data publication and continuous documentations of, e.g., the state of
rivers, water resources, etc. In case of hydrologic yearbooks or
monthly/quarterly continuous reports, flood events are naturally
included. For meteorology also the effects of hydrometeorological
events are listed (not consistently but frequently).

Other Reports fitting none of the above classes.

German grammar and spelling (compound words and wordater we have to subscribe to the findings of Warnick (2001)
conjugations) that require forward and backward truncationthat no agency has systematically digitized its legacy collec-
and wildcard replacement of special characters needed to bi@on. Recent publications are frequently added as digital and
partially substituted by full-length word searches (see com-downloadable documents on the authority's web pages; how-
binations of search terms of Table 1), therefore inflating theever, this has not resulted in the automatic indexing of the
search. document’s metadata in an electronic database. In as much
Searches conducted directly at the producing body or theias this improves the access to full text, if the users’ search
associated libraries (that are not included in KVK) also strategy solely relies on searching electronic databases, then
proved to be less straightforward as complete lists of all pubthese documents will not be found.
lications and the provision of central access points or search Access to the electronic full text of any of the identi-
options to a database of publications are not the rule. We findied documents depends on the number of journal subscrip-
that except for the Federal Institute of Hydrology (BfG, Bun- tions and interlibrary loan agreements that are provided by
desanstaltifr Gewasserkunde, 2012) no authority has pro- the hosting institution within which the search is conducted.
vided an overview on its entire list of publications. The in- Given the licenses and subscriptions at hand for our study,
stitutional library of BfG maintains a very large collection 49.2% of all documents were retrieved as print material.
of flood-relevant literature; however, the stock is largely con- Electronic, machine-readable text was obtained in 36.3%
fined to material concerning western Germany, the catalogué33.5 % as pdf, 2.8 % as online material) of all cases. Elec-
is not part of the meta-search portal KVK and old material istronic but not text-processable scanned documents in pdf
largely not searchable as it has not been included in the digform comprise 14.5%. In sum, 22.7 % of the documents
ital catalogue (the largest share of old publications 080) identified for this study are fully openly accessible, most be-
has not been entered). However, in the course of the studing provided on agency web pages. Figure 2 shows the per-
we obtained copies of paper records archived on microficheentage of documents that are openly accessible (OA) per
that allowed us to also search the catalogue for documentdecade. For one, the percentage is given for the number of
published prior to 1980. Many authorities provide a publi- documents produced on floods in a particular decade, and,
cation list on their homepages; however, they are not comsecond, the percentage is given for the actual years in which
plete: they mostly do not list publications before 1990 nor dothe documents were published. The figure highlights that the
they include scientific/technical articles submitted to journalsshare of publications with OA increases strongly with time.
by individual employees or as results of cooperation. Fur-In particular it highlights that only reports published past
ther, following up on the discussion on open access to digitall980 are OA and that OA reports on events prior to 1980
works provided in the introduction of this study, a decade have actually been published past 1980.
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50 access the full catalogue (paper and electronic catalogue) of
the BfG library, which serves as a national collection for
any kind of hydrologic publication, we also estimate that the
number of missed documents is rather small.

At the level of the search that addresses the producing
bodies directly, we include the homepages of all higher and
supreme agencies of the federal and state government, in-
cluding that of international organizations. This search ad-
dresses the present form of the administrative organization,
and the search results depend on the degree to which docu-
ments of previous structural units have been included in the
current homepages. In any case, the statutory copy obliga-
tion has been in place for the entire period investigated in
our study (in western Germany). Therefore we estimate that
the effect of missing documents from former governmental
1950 1960 1970 1980 1990 2000 units is more a matter of the afore-mentioned lagging inclu-

Decade sion rates of file cards in OPACs.

_ _ Beside the accessible material it is likely that more grey
Fig. 2. Percentage of documents with open access to the full texté

B Year of Publication
40 - |M Year of Flood

% of open access documents

iterature h n pr hat might contain information
aggregated into decades (2000 only accounting for 3 yr, 2000—2002 terature has been p oduged that . ght co ta' 0 atq
S ; n the SPRC of trans-basin floods in Germany in the consid-
considering (a) the year when the document was published and (b

the flood event years. red period but that has_ not entered the electronic databgses
so far or that falls outside of the scope of the search (i.e.
does not meet the consistency criteria). The size of this body
of literature cannot be inferred at this point of the study as
3.1.1 Anote on completeness of the search it would require a different search strategy and a substan-
tially larger effort. Based on the experience gained during
In our study we conduct a systematic search for publica-the search in our study, we conclude that an (expert) sur-
tions relevant for the task at hand (trans-basin floods) andrey amongst the producing bodies and custodians of knowl-
our search strategy builds on three criteria of consistencyedge would be necessary in order to obtain a best estimate
temporal and contextual consistency (documents that containf the material produced at (all) governmental institutions.
information on sources, pathways, and/or receptors and corAlso, by extending the search to archives and non-public cat-
sequences on any of the top 40 trans-basin floods), scale aralogues (governmental and institutional) a number of addi-
spatial consistency (conducting the search only at the organitional documents might be detected. This concerns particu-
zational levels that correspond to the large-scale type of théarly older documents (not included in an OPAC so far), doc-
floods and the respective search tools available for that puruments produced on the lower organizational level of pub-
pose), and accessibility consistency (limiting the search tdic administration and those of the former German Demo-
material that is potentially accessible to any researcher). Oucratic Republic. For the latter it is, however, not unlikely that
study therefore provides an estimate of the size of the body oflue to the restrictive and centralized publishing strategy in
literature that is specific for the task at hand. Completenesshe GDR (S. Kihnert, personal communication, 2012) the
then has to be assessed with respect to whether the searolimber of detectable documents remains small. In any case,
strategy is comprehensive enough to be able to identify allarchival search requires adequate skills and is extremely time
material actually accessible under the given search scope. consuming, and the cost—benefit would need to be carefully
At the level of the search that is independent from the pro-evaluated.
ducers of documents, our search is exhaustive as we deploy
the entire spectrum of search tools available to retrieve sci3.2 Basic characteristics of the material
entifically indexed publications as well as grey publications
indexed in online public access catalogues (OPAC) in Ger\We start analysing the material based on the metadata charac-
many. Misses at this level of the search may result from theteristics described in Sect. 2.3. Each document is referred to
technical limitations of the KVK, i.e. the partially dysfunc- once; double counts due to multiple events described within
tional transmission of search terms to the embedded uniomne document are not considered at this stage. The study
catalogues. However, we estimate that this concerns very fewf the material revealed that two out of the first 40 events
documents as most documents have been indexed in moiia the set of trans-basin floods are generally documented in
than one library catalogue and can therefore still be iden-pairs treating two consecutive events as mutually dependent.
tified. Misses may further occur due to lagging inclusion of Both events are merged with the respective dependent events
older paper records into any OPAC. However, since we couldor the purpose of this study (December 1993/January 1994
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flood, ranks 8 and 19; February/March 1999 flood, ranks 25 A Other  nt. Scientifc B Continuous

Brochures 7.0% Report
o,

and 27). The strategic search is extended for two more ranks 43% P Regonal . 3%
(tO 42) Mo%‘?ﬂ/ﬂphs 16.7%

Figure 3a displays the reference types that can be aSCribe'Bogssi(/:;zg;;dmgs at Scientifcl Specal
to each document. Nearly one third of all documents be- 7% B, 47.3%
long to the group of technical reports or reports that are pro- _ spocitsed Roport3
duced in irregular series. A total of 17 % of the relevant ma- ~ "“scicSnes) Periadial (9. special Report 2
terial has been published in international SCI-listed journals, e s
19 % in technical journals that are published mostly for theFig. 3. Typology of all documents byA) reference class an@)
national market, often specialized for particular regions orwith respect to event specificity.
branches. A total of 18 % of the material is comprised of ei-
ther monographs (including books and theses) or articles in
edited books or conference proceedings. Specialized regulasf the national task at hand, the main language (text body)
periodicals, i.e. yearbooks, monthly reports, etc., contributedbf the retrieved documents is German (81 % of all reports);
by 4%. The remaining material is evenly spread amongstl8 % are published in English, and less than 1 % in other lan-
brochures and other material (expert opinions, web pagegjuages.
press releases, etc.). Based on the definition of grey literature Using the classification for the affiliation of authors and/or
(Luxembourg Convention) the material is up to about 80 % producing bodies, the analysis of the material reveals that
comprised of grey items, and only the SCl-listed journals asthe majority (54 %) of documents retrieved was produced
well as part of the monographs and edited books can be corby governmental agencies (or their employees) that are spe-
sidered as fully white literature. cialized in the field of flood or water management. A total

Using the typology of reports presented earlier we analyseof 30 % of all relevant documents were produced in the sci-
the specificity of each document with respect to a particularentific/academic environment and 3 % by intergovernmental
flood event; see Fig. 3b. Over half of the material is com-commissions. The remaining percentages are contributed as
prised of reports that were specifically produced to documenfollows: 5% by higher level, non-specialized governmental
or analyse one particular flood event (Special Reports Type linstitutions (mostly ministries), 2 % by non-governmental or-
47 %) or several events (Special Reports Type 2, 10 %). Reganizations, and 4 % by business; 6 % of the authors could
ports of a mostly scientific nature, investigating certain as-not be associated with any particular institution. From the
pects of floods and making reference to a case study (an$4 % of documents produced by specialized governmental
trans-basin flood) or lessons learned studies, contribute 22 %gencies the largest share was produced on the states level
of the material; regional studies make up 17 %. For the mo{66 %), and there nearly exclusively by the state agencies. At
ment, the share of continuous reports in the set of materiathe national level, agencies associated with the Ministry for
only forms some 4 %. We only count each type of continu- Transport, Building and Urban Development (BMVBS; see
ous report, not including each of the issues produced. Thé=ig. 1 for the overview) contributed to 25 % in total, with
systematic search revealed that yearbooks and monthly ret4 % by the Federal Institute of Hydrology (BfG) and al-
ports on both hydrological and meteorological aspects havenost all publications main-authored by one person (H. En-
been produced for nearly the whole period and both on nagel), 7% by the German Meteorological Service (DWD) and
tional and regional scales. However, in the course of thisabout 4 % attributable to the Federal Waterways and Ship-
study only a limited number of issues from the continuousping Administration (WSV) (or its subdivisions). A total of
series could be retrieved. Acquiring all this material will sig- 7% of all documents were produced on a national level in
nificantly change the share of continuous reports, and it willthe former GDR.
be interesting to systematically analyse the information con-
tent of this material in future. 3.3 Event coverage

Most of the material is produced within the national con-
text and for a national auditorium. Only 7 % of all documents On an event basis, the analysis crosses over the entire set
have a cross-border or European scope. A closer look revealsf documents per flood event and then summarizes over all
that European-scale analysis can be found only for the mostvents. The amount of reports for this analysis increases from
recent and also (probably) most damaging flood event of Au-186 to 272 as documents that contain information on more
gust 2002. This flood affected the central European spacethan one event are listed several times.
The remaining material has in 27 % of all cases a national The amount of documents that contain relevant informa-
scope and in 61 % of the cases a regional (often related to &on on any of the 40 trans-basin flood events varies consider-
particular basin or river) or federal scope (due to the federalbly. Figure 4a shows in chronological order the total number
jurisdictions). According to the search strategy that largelyof documents per event. For 5 out of the 40 events (12.5 %)
excluded local searches, the share of material that has a verno relevant document could be retrieved. For the majority of
narrow spatial focus is small (5 %). Further, as a consequencevents (60 %) less than 5 reports were found. A total of 8
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Fig. 4. Number of documents per event for the top 40 trans-basin floods in Ger(#arin. chronological order(B) in order of trans-basin
flood severity and stratified by report typology. The August flood of 2002 is displayed at a separate scale.

events were documented by 5 to 10 reports, and 20 % of all The influence of flood magnitude on the number of pub-
events received extensive coverage of more than 10 reporigcations per event is illustrated in Fig. 5, where magnitude
—in three cases, of more than 20 reports. Figure 4a also das expressed as the exceedance of a certain return period
notes the season during which the flood occurred (stratified irat a certain number of stations (using the 162 gauges of
summer and winter half years: May—October and November-Uhlemann et al., 2010). If return periods were encountered
April, respectively). Both floods that received the highestthat equalled or exceeded the 50-yr flood, almost certainly
reported frequency (July 1954, August 2002) are summeiat least one report was produced and made accessible, and
floods. Generally, considering special reports of type 1, sumat a level of the 20-yr flood the publication of a report is
mer floods tend to be more intensively reported on. This ef-very likely. For both return periods a linear regression can
fect can be largely attributed to the level of damage that wase drawn (Fig. 5a) and the correlation coefficient is signif-
encountered during the flood. Floods with a large spatial exicantly positive withr2 of 0.75 for 7 = 20z and2=0.60
tent but with less-severe local magnitudes and consequentlfor 7 = 50a (excluding the flood of 2002 from the analysis).
less damage often do not draw major attention. Many of theGenerally, the more gauges exceeded peak discharges above
winter floods are characterized by this phenomenon. TransT = 20a, the more reports were produced. Clearly, damage
basin summer floods are characterized by high local magis the unifying criteria both for report production and also for
nitude, often with record-breaking rainfall intensities, flash- information dissemination. We find that publications on low-
flood characteristics in headwater catchments and high danmfrequency high-damaging events are more likely produced as
ages including fatalities. special reports (SR1-3) and therefore entail a meaningful ti-
Uhlemann et al. (2010) provide an index of severity thattle (mostly the flood event is mentioned in the title) and, due
allows comparing events according to their spatial extent ando public and political interests, more outreach activities are
their patterns of magnitude. Using this index, Fig. 4b depictspursued by the producing bodies. In turn, high-frequency but
the events in their order of severity, revealing that generallylow-damaging floods are more likely to be treated in context
the highest-ranking events are also those that have been réregional reports, continuous reports) with less meaningful
ported on most. Considering the amount of special reportgitles and with less effort in creating access to the document.
type 1 and 2 produced per event, this effect is even more However, the linear regression of Fig. 5a can only roughly
pronounced. The seasonal effect described earlier leads texplain the threshold behaviour of public interest in a flood
summer floods generally receiving more attention than win-event and holds only if the flood of August 2002 is excluded
ter floods of comparable rank. from the regression. Figure 5b shows the same analysis
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Fig. 5. Correlation of number of documents per event and event
magnitude (expressed as number of gauges that exceeded the re-
turn period7’ (20yr or 50yr) during the evenfA) Excluding the kg 6 Time lag between the year in which the document was pub-
August flood of 2002(B) including the August flood of 2002. lished and the year of the flood event. For better orientation the diag-
onals depict decadal isolines referring to the publication year (2011,
dark line; 2000, 1990, 1980, 1970, 1960, light grey).
considering also the flood event of 2002. Given the event
magnitude and spatial extent of the flood, the number of re-
ports produced for this particular flood far exceeds the report- The increase in numbers of documents since the 1980s co-
ing numbers of all previous events. Obviously some otherincides with three distinct social, political and environmen-
mechanisms than the previous publication strategies were etal shifts: (1) the start of the digital period, (2) the reuni-
fective for this event. In the following we analyse the changesfication of the two German states in 1990 and (3) the on-
in publications frequencies over the investigated period. set of a flood-rich period starting from the 1980s (compare
As shown in Fig. 4a, within the body of material at hand to Uhlemann et al., 2010) including many of the strongest
for the analysis, the number of accessible publications andrans-basin floods. Due to the clustering of floods in this pe-
particularly the number of special reports increases withriod, the total number of documents in that period is also
time. Starting from the late 1980s this is very apparent adargest. However, the number of reports per event has also in-
nearly each event starts to receive special documentationreased. It can be debated whether this increase results from
(SR1 or SR2). Figure 6 displays the time lag at which a re-an increase in reporting frequencies in the last two decades
port had been produced relative to the year in which the floocbr indicates that documents prior to 1990s are less acces-
event that the document refers to had actually occurred. Fosible. We find that both aspects contribute to the effect. In
a better orientation Fig. 6 includes a line indicating the max-Sect. 3.1.1 we highlight several reasons that may be responsi-
imum possible time lag that a document could have (refer-ble for a reduced accessibility to older documents. However,
ring to the year 2011, in which the systematic search wasghe strong increase in publications over time and in particular
conducted for this paper). Considering the year of publica-over the last two decades far outweighs the more limited ac-
tion our results show that 35% of the material was pub-cess to older documents. The clustering and the occurrence
lished within the last decade and 25 % in the 1990s. For theof some key events with particularly high damages together
decades of the 1960s to 1980s this proportion is considerablyith the question of climate change impact on extremes has
smaller, and it can be seen that only few documents werarawn marked media attention, increased awareness and fear
retrieved in the course of this study that refer back to earin society and subsequently has led to political action like
lier events. The figure also shows that, whenever special rethe creation of (international) river commissions (ICP Rhine
ports are produced, they are usually published immediatelyfounded in 1950, ICP Danube River in 1998, ICP Elbe River
Special reports of type 1 have up to 57 % of the time beenin 1990, ICP Odra 1999), the initiation of flood management
published in the year of the flood and 87 % within the first plans and political frameworks like the EC Water Framework
two years. For the flood event of 1954 two reports had beerDirective (2000/60/EC) and the Flood Risk Management Di-
published more than 50yr later, invoked by a similar flood rective (2007/60/EC) that in turn led to the creation of River
event (August 2002). Documents other than special reportsBasin Communities (see Fig. 1), the foundation of a Fed-
i.e. regional reports, are published also a long time after theeral Office of Civil Protection and Disaster Assistance (BBK)
event. Often these documents implicitly contain information for Germany in 2004, the initiation of research priorities and
on a particular event of the past, for example in the anal-programmes (United Nations: International Decade for Nat-
yses of the flood history of a region. The likelihood of a ural Disaster Reduction (IDNDR, 1990s); Ministry for Edu-
flood event being included in a regional analysis naturallycation and Research, Germany: German Research Network
increases with time, and consequently the share of regiondNatural Disasters; DFNK, 2000-2004). Further, authorities
reports in the number of publications produced per event ishave realized that risk awareness can only be created through
larger for floods of the past. information dissemination. Beside event-related reports this
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becomes clear as the number of publications intended for & Conclusions
general audience in the form of brochures and pamphlets has
significantly increased recently. Beside the increase in numin our study for the first time we present a systematic ap-
bers of publishing bodies on the river scale, it also has toproach that allows deferring the size of the body of publica-
be kept in mind that the number of federal authorities hastions relevant for an event-based assessment of floods. That
increased by 6 in Germany as a result of the reunifications, this paper’s objective was to first of all identify and char-
of the two German states in 1990 and the re-creation of theacterize the existing body of material that is potentially use-
federal structures in former East Germany. Consequently théul for the task of understanding trans-basin floods in Ger-
restrictive and centralized publishing strategy of former Eastmany from a scientific perspective. Based on the method-
Germany (S. Khnert, personal communication, 2012) has ological steps developed for systematic reviews, we present a
been replaced by federal authorities with responsibilities insearch strategy that explicitly includes grey literature, using
free and impartial information for the public. the tools widely available to conduct a search in the German
Several studies on flood damages (e.g., Petrow et al., 2006nformation landscape. The search results are reflective of the
Thieken et al., 2007) have shown that experience is a largenaterial that was actually accessible at the time of the search
factor in creating a sense of risk awareness, leading also tand under the search strategy pursued. The strength of the
reductions in damages. The most prominent examples in Gerapproach lies in the full documentation of the entire search
many are the two consecutive flood events in the middle tgprocess and in it allowing the search to be extended and up-
lower Rhine in December 1993/January 1994 and in Jandated.
uary 1995. Our strategic search results show an increase in We obtain 186 documents that contain information on the
special reports (Type 1) for the latter event which can be atsources, pathways, receptors and/or consequences for any of
tributed to the high level of awareness still present both inthe 40 strongest trans-basin floods in Germany in the period
public and administration. In total, the number of relevant 1952—2002. Most of these 40 flood events have been docu-
publications is larger for the 1993 flood as comparisons aremented (87.5 %) and especially the most severe floods have
frequent in 1995 flood reports to 1993, hence covering bothreceived extensive coverage. Only 30 % of the material has
events. Another effect can be observed as a consequence béen produced in the scientific/academic environment, and
these two events: the triggering of scientific event-specificthe majority of all documents (about 80 %) can be consid-
publishing (in the form of SCI-journal or proceedings’ arti- ered grey literature. Therefore, our study reveals that ignor-
cles, books, project reports). Prior to 1993, scientific event-ing grey sources in flood research also means ignoring the
based studies of floods were hardly published, but with thdargest part of knowledge available on single flood events (in
series of flood events in the Rhine region (starting alreadyGermany).
before 1993 with floods in 1988 and 1990) the topic was put We present the results of our study in an openly accessible
on the research agenda and remained there as further extrerdatabase (Uhlemann, 2012). This allows any potential user to
floods occurred within critical periods of time. The commu- circumvent the tedious work of searching for material that is
nity of researchers and projects has since increased, leadingtherwise scattered amongst a multitude of producing bodies
to an increased publication output. and information providers. The presented collection of mate-
The most remarkable effect of scientific contributions hasrial can be considered as a repository containing the digital,
been the tremendous amount of scientific publications on theentralized metadata of documents relevant for trans-basin
most recent flood (in the set of events) of August 2002. Thisflood event analysis. In that way, the results of this study are
event received an exceptional number of publications, showthe first step into a structured deposition of content, therefore
ing a distinct difference to all previous events (as shown inproviding access to existing knowledge that would otherwise
Fig. 4). For this event the share of scientific articles is almostlikely be ignored, and the database can be considered as an-
equally as high as the number of all other publications. Theother source of data for further flood research tasks.
2002 event seems to have created an unparalleled type of caseWith this study we not only want to provide a database
study for a wide array of research fields (social, health, eco-of flood documentations but also create awareness in the re-
nomics, risk, engineering, hydro-meteorology, ecology, etc.).search community that grey sources should be an integral
Beside this scientific interest also the amount of publicationspart of the knowledge-building process. The way in which
from the agencies far exceeds that of any previous flood andhis knowledge can effectively be combined with analyses
is remarkably larger than for floods of similar characteristics.based on observational data and modelling results has to
For example, only half as many documents were found forbe defined separately. However, a knowledge base that in-
the flood of 1954, although this event exhibited partially eventegrates all data available will largely facilitate this process
higher magnitudes in the same region with higher lossesand may be a precondition to a successful combination of all
Further, more than 40 % of the documents on this event arsources.
openly accessible (compare to Fig. 2), highlighting a distinct  So far, there is still a long way to go before a knowl-
shift in the dissemination strategies pursued especially by thedge base on floods is created that could be scrutinized for
agencies. any (new) scientific query or question. However, a number
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of critical conclusions can be drawn from the results of thisand changes in publication frequencies due to coincidence
study on the potential applicability of the current material with three distinct societal (start of the digital age), political
and the next steps to be taken. (reunification of the two German states) and environmental
Two main barriers in deploying the identified material for shifts (flood-rich period) explaining most of the change.
research synthesis remain after completion of this study. This These shifts led to an increase in the number of pub-
is for one the language barrier as 85% of the material islishing bodies and to changes in publication philosophies,
written in German and only a small share is accompanied.e. increased output from authorities as strong floods oc-
by an English title and/or captions. This certainly limits the curred within short intervals and flood risk management
widespread use of the material, and to allow for interpretabil-prominently entering the administrative and research agenda.
ity these documents would have to undergo some processFhe most distinct change occurred with the central Euro-
ing, either in the form of direct translations or in the form pean flood of August 2002. In as much as this flood was
of content tagging (keywording, header and caption translaexceptional in many ways (large spatial, international ex-
tions, multilingual ontology that includes dictionaries). Sec- tent; extreme damages), it also demonstrated the tremendous
ond and most important: so far only a rather small share ofthanges in recognition of floods at the administrative level
the identified documents is openly accessible as full text (indue to information needs from the public and due to the op-
total 22 %). The remaining material is available only as aportunities of internet publishing. The publishing strategies
digital meta-data set (see Data description), and the full textt the agencies have changed largely towards web-publishing
needs to be acquired from the publishers (journal) or via in-of reports providing access to the full text. However, they are
terlibrary loan. Even then, upon retrieval a substantial shareften far from fulfilling basic standards of electronic publi-
of documents is still not digitized. Open access to scientificcations. Solutions have to be found on how to support agen-
results has been discussed mostly for high-ranking journaties in their archiving and publishing strategies; i.e. it will be
articles in the last years. In terms of open access publishingcrucial to develop standards for information dissemination
formerly grey literature could now become an integral part of (i.e. guidelines for administration on how to assure persis-
scholarly publication. Quality-assured reports, published bytent citability, or how to license content for scientific re-use
trusted institutions, typical for grey literature, could be fully as open as possible; Creative Commons licences, CC by).
accessible, leaving all distribution and accessibility problemsAs research has started to contribute to event-based analysis
behind them. largely in the form of case-studies since the 1990s and most
Digital full text documents are a precondition to apply ad- prominently since 2002, the amount of digital publications
vanced text-processing tools (semantic-/ontology-based texinot necessarily open access) outweighs pure print publica-
mining) that facilitate the efficiency of any search query andtions since 2002. Currently, the high-level political pressure
therefore improve largely the speed of information recep-on open access to research results and on the value and access
tion including that of machine information processing. For to data already alters the ways of scholarly communication.
now, any information within the documents can be processedVe expect that scientific publishing will continue to become
only intellectually. Providing open electronic access not onlymore and more open and that incorporating this (digital and
to current reports but digitizing the legacy of knowledge largely annotated) knowledge into the knowledge-building
of flood related institutions would provide highly useful re- process will become increasingly faster and simpler.
search data to the scientific community. Making such older Currently, particularly for grey, we see a gap between the
research data electronically available is always expensivesapidly evolving or already-available technologies for infor-
including costs for annotating, adding relevant metadata tanation cropping (text mining, semantic search tools) and ac-
make it useful and, in the end, providing long-term accessi-cess options to digital content (see Marx, 2012, and Renear
bility (Houghton, 2011). Most institutions do not even see aand Palmer, 2009, for future visions as well as critical dis-
priority to build such a resource. During our study we found cussions in Van Noorden, 2012, and Borgman, 2011) and
no agency that has systematically digitized its legacy collec-an infrastructure that merely supplies the most-basic func-
tion. tionalities for such a development. It can be expected that
In order to ensure long-term applicability, extending andthe fossil design of KVK will soon be replaced by more-
updating the knowledge base will be of high importance.advanced search tools. Already, new search platforms have
This accounts both for past flood events (closing the gap tdeen established (e.g., “Bashkttp://www.base-search.pet
historic hydrology) as well as for future events. Based onln Germany, the “Wissenschaftsrat” recently published a pa-
our results we expect that adding material to the database oper on the perspectives of the German information infras-
events after 2002 or any future event will likely become eas-tructure, paving the way for sustainable development of ad-
ier and that the amount of material will be more abundant, in-vanced tools (Wissenschaftsrat, 2012). However, in addition
cluding coverage also of low-impact floods. We could showto the systematic search strategy presented in this paper good
that the increase in numbers of publications per event oveweb search strategies will be needed.
time results from a combination of factors, with accessibil- For the future of knowledge management the roles of sci-
ity barriers playing a subordinate but not-unimportant role ence and libraries in data and knowledge curation need to
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be critically reflected (as is currently being done in an in- The service charges for this open access publication

ternational debate; see, e.g., Smith, 2011). New standards ifmave been covered by a research centre of the

information and data literacy need to be developed for dataielmholtz Association.

and information curation, and libraries are the natural experts .

in data management and can provide the institutional level ofdited by: G. Di Baldassarre

support to permeate these standards into the local cultures

(Haendel et al., 2012) — that is, both to the individual scien-

tist's level as well as the institutional level including that of
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