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Abstract. Written sources that aim at documenting and event that occurred in October/November 1998 we demon-
analysing a particular natural hazard event in the recent pastrate how the information from multiple reports can be syn-
are published at vast majority as grey literature (e.g. as techthesised.

nical reports) and therefore outside of the scholarly pub-
lication routes. In consequence, the application of event-

specific documentation in natural hazard research has beep |ntroduction

constrained by barriers in accessibility, concerns of credibil-

ity towards these sources and by limited awareness of theiThe role of past and present natural hazard events as learning
content and its usefulness for research questions. In this studyxamples for hazard assessment, risk prevention and disas-
we address the concerns of credibility for the first time andter mitigation has been stressed at many instances (Hiibl et
present a quality assessment framework for written sourceal., 2002; IRDR, 2011). The underlying rationale is that any
from a user’s perspective, i.e. we assess the documents’ fifpredictive method (model) and the effectiveness of disaster
ness for use to enhance the understanding of trans-basiesponse likewise depend on observations and monitoring as
floods in Germany in the period 1952-2002. The frameworkwell as on experience from real-life situations (Hibl et al.,

is designed to be generally applicable for any natural hazarg002). Therefore, any systematic event analysis requires the
event documentation and assesses the quality of a documendvaluation of all available sources of data and information on
addressing accessibility as well as representational, contexpast events as well as the standardized documentation of any
tual, and intrinsic dimensions of quality. We introduce an or- future event.

dinal scaling scheme to grade the quality in the individual Written sources that aim at documenting and analysing a
quality dimensions and the Pedigree score which serves agarticular natural hazard event in the recent past are pub-
a measure for the overall document quality. We present retished at vast majority as grey literature (i.e. literature not
sults of an application of the framework to a set of 133 casesontrolled by commercial publishers) and therefore outside
of event-specific documentation relevant for understandingsf the scholarly publication routes (Uhlemann et al., 2013).
trans-basin floods in Germany. Our results show that theanecdotal evidence shows that many scientists are aware of
majority of flood event-specific reports are of good quality, the existence of grey literature (to a certain degree), i.e. they
i.e. they are well enough drafted, largely accurate and objecknow about the publishing activities of state authorities or
tive, and contain a substantial amount of information on the(inter-)governmental institutions in the course of natural dis-
sources, pathways and receptors/consequences of the floodssters. However, the type and detail of information contained
The validation of our results against assessments of two inin the documents seem to be rather unclear, making it dif-
dependent peers confirms the objectivity and transparency dicult to assess the potential applicability for one’s own re-
the quality assessment framework. Using an example floogearch question.
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190 S. Uhlemann et al.: A quality assessment framework for event documentations

Studies investigating the use and influence of grey liter-diverse studies and to inform policy (Burton, 2010; Boren-
ature in science and research synthesis (e.g. MacDonald stein et al., 2009). They are most commonly applied in the
al., 2010; Rothstein and Hopewell, 2009; Uhlemann et al.,course of systematic reviews and meta-analyses and have be-
2013) highlight two main reasons that hamper the effectivecome standard in the health and medical sciences (Higgins
use of the material in scientific discourse. First, practical as-and Green, 2011), and have also been transferred to envi-
pects that can be largely described as barriers to accessibitonmental science and management (Centre for Evidence-
ity (both in terms of the languages used and the options foBased Conservation, 2010; Norris et al., 2008; Osenberg et
finding these documents) impose strong constraints on thal., 1999). Beside the quantitative meta-analyses that provide
applicability of these items. Second, the credibility of infor- a reproducible weighted average of the estimate of an effect,
mation published in grey literature is commonly perceived asqualitative criteria-based methods of causal inference have
low. The assumption is that grey literature is never or rarelybeen developed (see Weed, 2000 for a comparison of both
impartially refereed (MacDonald et al., 2010) and thereforemethods).
scientific quality standards (peer reviewing and editorial con- Documentation and analysis of natural disasters primarily
trol) are not ensured. aim at describing the event in its course and therefore they do

In contrast to the common perceptions of quality con- not address classical evidence-based objectives like cause—
straints, studies that have investigated the characteristics dadffect relationships under a particular experimental design.
grey literature (Ranger, 2004; Weintraub, 2000; Farace andror this type of reporting evidence-based approaches are less
Schopfel, 2010) often highlight that these documents con-suited to characterise the quality of the study. A special case
tain unique and significant scientific and technical informa- of evidence-based evaluations are the techniques developed
tion, and that the greatest advantage of grey documents is thie the field of historic sciences for source criticism. When
considerably greater detail at which a topic can be treatedstudying extreme events of the past, information about the
From their analysis of publications accessible on floods inclimate or floods in the pre-instrumental period is commonly
Germany in the recent past, Uhlemann et al. (2013) concludeetrieved from documentary evidence that therefore consti-
that ignoring grey sources in flood research also means igtutes the data basis of historic climatology or historic hy-
noring the largest part of knowledge available on single flooddrology (see Brazdil et al. (2006) for a concise overview). In
events (in Germany). order to make use of historic sources such as chronicles, an-

However, in order to be used in scholarly argument, thenals etc., methods have been developed to critically analyse
issue of credibility of event documentation needs to be adthe evidence of the documents. Rather than defining quality
dressed, i.e. requires a quality assessment. Only then will omeasures of a document, the sources are checked critically
should it be included in the knowledge accumulation or in afor the conditions under which the information of concern
decision-making process. was produced. Glaser and Stangl (2003) as well as Glaser

Defining the quality of publications or any other documen- (2001) present a scheme for source criticism typically ap-
tary evidence is in itself a challenging task, as no agreedlied in historic climatology. In order to assess the reliability
standard measure has been proposed. Hjgrland (2012) prof the source intrinsic quality, characteristics like the biblio-
vides a concise list of methods for evaluating information graphical level of the author, his mental perceptions and the
sources as they are applied in the field of information sci-environmental level (depicting the general way of thinking
ences. In total they discuss 12 widely used concepts, mosind expression during an epoch) are used as indicators and
of which originate from critical research assessment (and ar¢éhe content of the document is cross-checked for compliance
therefore primarily intended for “white” literature) and ad- with known historical and scientific facts of that time. Only if
dress quality through the classical peer review, author cresome basic agreement is reached is the climate information
dentials, publisher reputation or journal impact factors. Inas-extracted and used for further quantitative analysis (Glaser
much as these approaches are current gold standards in rand Stangl, 2003).
search assessment (Bailin and Grafstein, 2010), they are in- In order to assess the credibility and applicability of recent
direct methods for evaluating the quality of a document (or itssources of event documentation and analyses, the quality as-
academic worth), and as such have received substantial crisessment needs to be accompanied by a contextual assess-
icism (e.g. Seglen, 1997; Simons, 2008). Broader conceptsnent, i.e. an assessment of the quality of information pro-
that acknowledge the heterogeneity of information sourcessided on the geophysical processes that caused the hazard
are checklist approaches (most common for evaluating weband the resulting consequences. Furthermore, from a scien-
sites, e.g. Hjgrland, 2011), comparative studies (evaluating &fic perspective it is important that the information is acces-
study against “authoritative works” in the field, e.g. Bragues, sible and of an intelligible nature. In summary, it is important
2009), or evidence-based evaluations. to assess how much and how qualitatively good the informa-

Evidence-based evaluations aim at synthesizing the availtion of the document is, and how likely it is that this infor-
able evidence for a given question (e.g. how effective in-mation is actually used.
terventions in a river system are for habitat restoration of Therefore, a holistic assessment of the quality of written
species x) to identify and assess consistent findings acrossources is needed in order to assess their applicability or,
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in other words, their ‘fithess for use’. This user’s point of 2 Data and methods
view is pursued in the field of information systems sciences
and its linkages to organizations, management and consumé&.1 Data
research, where the quality of a product (data, information)
plays a critical role. It is well accepted in this field of re- We use a subset of the literature compiled in Uhlemann
search that the quality of data and information cannot be aset al. (2013). The set comprises the results of a system-
sessed independently of the purpose for which they are beingtic search for publications that contain information on the
used (Strong et al., 1997). For more than two decades, theources, pathways, receptors and/or consequences (SPRC)
development of methods and standards for data and inforfor any of the top 40 trans-basin flood events in Germany in
mation quality assessment has received substantial interetite period between 1952 and 2002 (Uhlemann et al., 2010).
(see Madnick et al., 2009 for an overview). Using a factor The main criteria for the search can be summarized as fol-
analysis on a large set of data quality attributes, Wang andows. Only reports are included that treat any of the selected
Strong (1996) identified four distinct data quality categories,flood events within Germany and that are of a regional scope
all of which need to be addressed for a complete assessment broader. Local studies and studies that document the flood
of quality: accessibility, and contextual, representational, andargely outside the German territory are only considered if
intrinsic quality. Each of the categories is further defined bythey also provide information relevant for the scale of trans-
certain quality dimensions (QD). Synonymous with Wang basin floods in Germany. The search included solely print
and Strong’s (1996) formulation of data quality, we can sum-material (both paper and e-prints) and website contents of ei-
marize the expectation towards a high-quality report on a natther scientific or agency origin. This excludes reports from
ural hazard event as that it should be intrinsically good, con-other internet sources or media. Furthermore, (personal) ex-
textually appropriate for the task at hand, clearly representegberience reports or narratives were not included. The main
and accessible to the information consumer. tools used for the search were (1) the Web of Knowledge,
Considering the identified strengths and weaknesses of2) the Karlsruhe Virtual Catalogue (KVK), which is the
event-specific documentation (that is largely characterised bygtandard search tool for publications indexed in public open
grey literature features) and the apparent barriers to usingccess library catalogues in Germany, and (3) open cata-
these documents as another source of data and informatidgues of federal or state agency libraries or their respective
in flood risk research and management, the objective of thisjomepages. A detailed description of the search criteria ap-
study is the development of a quality assessment frameworklied for the systematic search is provided in Uhlemann et al.
for written contemporary sources. The aim is to provide a(2013).
generic framework for information quality assessment and The search resulted in the identification of 186 relevant
quality labelling of natural hazard event reports (including publications (see Uhlemann et al., 2013 and the respective
both grey and white literature) for an international researchdata supplement provided in Uhlemann, 2012). For the pur-
question. Using the example of trans-basin floods in Gerpose of this study we use only reports that explicitly aim at
many in the period 1952—2002 (Uhlemann et al., 2010), wedocumenting one or a number of flood events. In Uhlemann
want to assess the quality of event-specific reports that weret al. (2013) these types of reports are classified as “Spe-
produced for any of the top 40 trans-basin floods. Providingcial Report 1” (reports on one, possibly two particular flood
a holistic quality measure, we want to address the concernsvents aiming at documentation and analysis) or “Special Re-
of credibility of sources and of their contextual depth. In that port 2” (reports on two to five, rarely more events, sometimes
we aim to improve the use and awareness of the informatiorwith the aim of comparative analysis but generally aiming at
contained in flood event-specific reports. an event description). In total 105 reports of this characteris-
The paper is structured as follows. In Sect. 2, first, we in-tic are listed in the set of documents. As some reports contain
troduce the data used for this study and, second, present ttdbcumentation on more than one trans-basin flood event, the
quality assessment framework and the test for concordanc®tal number of event-specific documents sums to 133.
to infer its validity for judging the quality of event reports.
Results and discussion are presented in Sect. 3 starting with.2 Quality Assessment Framework (QAF)
the concordance check and a discussion of the quality as-
sessment framework. Following, we present the results of thén their analysis of the importance of quality attributes for
overall quality of the entire material. We complete our resultsconsumers of data, Wang and Strong (1996) identified four
with an application to an example flood event. Finally, in distinct quality categories (QC), all of which need to be ad-
Sect. 4 we conclude on the framework and the quality of thedressed for a complete assessment of data quality: accessi-
reports with respect to their applicability for flood research. bility, and contextual, representational, and intrinsic quality.
The paper is accompanied by an open access data supplemeértiey stratify each of the categories by a number of qual-
(Uhlemann, 2013). ity dimensions (QD) and consequently develop their frame-
work for data quality from the perspective of the needs of
the data user. This fitness for use is considered through the

www.nat-hazards-earth-syst-sci.net/14/189/2014/ Nat. Hazards Earth Syst. Sci., 14, 1398 2014



192 S. Uhlemann et al.: A quality assessment framework for event documentations

formulation of a task at hand. Synonymous to Wang andfrom 0 (no information/quality), 1 (low quality), 2 (medium
Strong’s (1996) and the Strong et al. (1997) formulation of quality) to 3 (high quality).

data quality, we can summarize the expectation towards a The ordinal scaling allows calculation of an overall qual-
high-quality report on a natural hazard event as that it shouldty for each document (and each flood event). This so-called
be intrinsically good, contextually appropriate for the task atpedigree scoreP (Funtowicz and Ravetz, 1990; Van der
hand, clearly represented and accessible to the informatioSluijs et al., 2001) is the sum over the QD scores reached
consumer. For the development of our quality assessmerin all i dimensions divided by the maximum score possible,
framework for natural hazard event documentation we adapin this case ten dimensions by three points (Eq. 1). We choose
the number and the definitions of the quality dimensions con-equal weights for all QD in Eg. (1), meaning th&tis 90 %
sidered per quality category in the Wang and Strong (1996kqually influenced by representative, contextual and intrinsic
concept to fit the purpose of assessing the quality of evenQC and 10 % by the accessibility QC.

documentation instead of data. In the case of our study the QD

task at hand is formulated from a scientific user’s perspective ; ! )

and phrased a®Vhat were the governing hydrometeorologi- pP= m i=1...,10 @)
cal and hydraulic processes that have caused the trans-basin i '

flood event of year x in Germany and what were its conse-p

que.nces? id . fthe T K and th mean that, with respect to the task at hand, the document
Figure 1 provides an overview of the framework and the g - plete in its description of the event, that the informa-

quality attributes considered. The four quality categories Caon contained can be trusted and that the document is easily
be differentiated into those that capture quality aspects SP&,und and comprehended. The measRrean be interpreted
cific to the document (accessibility, and representational anqln terms of quality labels, i.e. a document being of no, low,
intrinsic quality) and those that capture the quality of the doc—medium and high quality. The ranges Bfare based on the
ument with respect to the information provided on the nat“ralconsideration of an average score in all quality dimensions
hazard event (contextual quality). The following conventionsQ—Di of either 0, 1, 2 or 3. The breaks are defined by the up-

are made for the application of the guality assessment frameF—)er and lower bounds of this average, e.g. the lower bound
work on flood event reports: (1) if a report covers more thanOf low quality is defined by a minimum of half of the quality

one event it will be evaluated separately for each event iy ongjons reaching a score of 1 at least. Table 1 provides an

the contextual quality dimensions; (2) each reportis assesse&/erview of the ranges applied for the interpretation of the
with respect to its own spatial focus (and not with respect togverall quality of a document

the entire flood-affected region); (3) within the document- i< i ortant to note thaP is not meant to label a docu-
sp«_emﬁc quall_ty a_spec'gs each report is assessed with resPelfent as bad or good per se and any new task at hand will
to its own objectives (i.e. a report that focuses on the mete; ield its own quality results. It provides a measure to as-

orological adspects or og damages W”! be e;ssesselzd on the. @ss the overall guality of a report and assists in creating an
aspects and not towards an expectation of completeness i o e\ of the quality present in the material. At any rate,

.th.e. event des'cnpulon). T.he rqnonale ff” the choice and defyiq v erall score needs to be accompanied by an analysis of
inition of quality dimensions is given in Subsects. 2.2.1 to scores reached in the individual dimensions or combinations

2'2'_4 of this sectiqn (as indica_lted in Fig. _1)' Tables Al_to of dimensions in order to identify the contextual scope of the
A3 in the Appendix then provide the basis for the quality 4. ment and its strengths and limitations
assessments of any of the 133 event-specific documents on '

trans-basin floods 2.2.1 Accessibility quality

In order to quantify the level of information within each of
the individual quality dimensions and to quantify the over- Accessibility assesses the bibliographic control of the docu-
all report quality we extend the concept of Wang and Strongment, which in turn determines the tools by which it can be
(1996) by a pedigree scoring scheme. A pedigree scorindound and retrieved, and its availability as full text. Further-
scheme was developed by Funtowicz and Ravetz (1990) anthore, a document is only fit for use if it can be found using
Van der Sluijs et al. (2005) in order to assess the uncertaintptandard search terms for the task at hand. In the case of our
and quality of environmental research that is relevant for pol-study the assessment is based on the systematic search of Uh-
icymakers. Selected data quality dimensions of Wang andemann et al. (2013) and the search terms and tools provided
Strong (1996) and a pedigree scoring scheme based on thherein. We define the score classes of accessibility quality
work of Van der Sluijs et al. (2005) were already combined as ranging from inaccessible, e.g. documents not indexed in
to assess and illustrate the quality of flood damage data sukany public openly accessible catalogue like archival material,
sets that can be retrieved from the flood damage databade full access, i.e. indexed documents with an additionally
HOWAS 21 (Thieken et al., 2009). In our study we apply openly accessible full text.
a four level ordinal scaling scheme that grades the level of We omit the “Security” quality dimension that is originally
quality reached within each quality dimension in a rangeincluded in the concept for data quality of Wang and Strong

can reach a value between 0 and 1. A pedigree of 1 would
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Task at Hand

T
I
i
| Quality Categories Quality Dimensions Scores Flood Specific
I (from Wang and Strong, 1996) (adapted from Wang and Strong, 1996) Definitions
x I Document specific categories
g | Accessibility Accessibility 0.3 Sect. 2.2.1
5 | Quality Table A1
E |
L‘LE | Representational Interpretability 0..3 ot 29
= | Quality Ease of Understanding 0..3 T:t?lté A
C . .
aé | Concise Representation 0..3
o | .
173 Intrinsic Accuracy 0..3
O : SN Sect. 2.2.4
@ | Quality Objectivity 0..3 Tl A
< : Reputation 0..3
>
'(—t'“ | Natural hazard type and event specific category
= Sources 0...3 0..3
3 | Contextual Sect 223
| Quality Pathways 0..3 0.3 Tens
| Receptors/Consequences  0...3 0..3
I
|

Overall event specific document quality: P(Event 1) ... P(Event n)

Fig. 1. Overview of the quality assessment framework.

Table 1. Quality label per document. in English will be of little use for knowledge synthesis and
therefore is rated as incomprehensible.
QD; >QD; P Quality label The “Ease of understanding” dimension relates to formal
! aspects like the clarity of the writing, the appearance and
0 0-4 0.00-0.13  No quality style of text and figures and the clarity of the structure of the
1 5-14 0.17-0.47  Low quality document. In particular, the report should sensibly structure
2 15-24  0.50-0.80 Medium quality the content that it presents, i.e. should use headings and sub-
3 25-30  0.83-1.00 High quality headings in a logical order. This will allow the reader to refer-

ence into the document easily without having to scan the en-

tire text. The “Concise Representation” dimension evaluates

whether the document is compactly presented without being
(1996), as the level of protection is not relevant for the qual-gyerwhelming or too coarse and whether appropriate use of
ity of a document, or, if understood as copyright or accessyqgitional material (figures, maps etc.) is made. Generally
restriction, it is reversely relevant, as it limits access to thethis dimension assesses the amount of relevant and meaning-
document and therefore is already included in the “Accessify| information provided by the standard of the document’s

bility” quality dimension. objectives (either inferred from the title of the document or
their direct definition in the text). For example, a report that
2.2.2 Representational quality is produced under the title of “The flood of 1983 in the river

Rhine” but that consists largely of photo documentation of

As natural hazards are confined to particular geographical resingle damage occurrences without providing a broader con-
gions, reporting on an event is largely endemic to these refextual frame is not concise in this regard.

gions and consequently the language(s) used. This is useful In addition to the three quality dimensions above, Wang

for communication amongst authorities; however, it creates2nd Strong (1996) consider “Consistent representation” (de-
barriers in deploying these documents in the context of arfined as the compatibility of the format of the data with that

international research question if the native language is dif-of Previous data) to define the representational quality of
ferent to English. The “Interpretability” dimension considers data. As highlighted, we do not define an a priori standard of
this aspect. It evaluates whether the document is drafted iigvent documentation that could be used to infer compatibility
appropriate languages and can therefore be comprehende@lf. the evaluated document with this standard. We therefore
We define a document as comprehensible by any individuaf*clude this dimension from the quality assessment.

if it is fully drafted in English. A report that in turn is nei-

ther written in the language of the flood-affected region nor
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2.2.3 Contextual quality or processes need to be addressed: affected river stretches,
timing and duration of flood peak, effects of superposition of
Contextual data quality as defined by Wang and Strongflood crest at confluences, flood volume; effects and types of
(1996) involves judgements on whether the data is valueflood retention due to defence failures (breach location and
added, relevant, complete, timely, and of an appropriatelype) or operations of defence structures (polders, dams, ad
amount with respect to the task at hand. We adapt the definihoc defences by mobile flood protection); inundation extent
tion of the contextual dimensions in such a way, that the vari-(and duration).
ety of information needed to characterise any natural hazard We combine the evaluation of the amount of information
event from its causes to the consequences can be best camrovided for the affected elements of the flood and the dam-
tured. Therefore we employ the commonly adopted Sourceages encountered in the “Receptors/Consequences” QD. In a
Pathway-Receptor-Consequence concept (SPRC) (Samuedpatially explicit manner, the report needs to differentiate the
and Gouldby, 2009). This concept is useful in that it can bedocumentation of the consequences and therein particularly
universally applied to all natural hazards. It represents theof the (monetary) damages to the sectors that were affected
systems and processes that lead to particular consequences(pfivate households, business, infrastructure, etc.) and by the
the hazardous event. We incorporate this concept into the detype of damage (direct, indirect; insured, uninsured; intangi-
inition of the contextual quality criteria and create three qual-bles like fatalities).
ity dimensions: sources, pathways, receptors/consequences.
Within each of these dimensions the original contextual di-2.2.4 Intrinsic quality
mensions (added value, relevancy, completeness, appropriate
amount of information) of Wang and Strong (1996) are inher-The intrinsic quality category reflects the overall “trustwor-
ently considered. thiness” of the report. There are general rules for creating
The grading for each of the three contextual quality dimen-trust, like correct and sufficient data, replicable methods and
sions is based on the amount of information presented withresults, discussion of results and uncertainties, unbiased and
respect to a set of expected variables or attributes and thenpartial conclusions that are supported by evidence, proce-
degree to which quantitative analyses are provided in favoudures for quality checking etc.
of qualitative or descriptive information on the event. If no  “Accuracy” assesses to which degree the data used for the
or an insignificant amount of information is provided, the contextual aspects of the report are reliable, i.e. of sufficient
score is zero. A quantitative analysis of the expected list ofamount and certified free of error, and whether adequate and
attributes leads to a score of 3, and largely descriptive andlocumented methods were used. It therefore addresses the
rather incomplete information leads to score 1. In that senselegree to which the results are reliable (error free) and re-
the framework also addresses the added value that a flood r@roducible (amount and sources of data are clear). It has to
port may provide, as score 3 analyses contain attributes thdie noted that this dimension provides a summary assessment
are commonly difficult to obtain in the course of a flood risk over the entire report. It is likely that the accuracy of the pre-
assessment (or related flood research tasks). sented data and methods varies within a report and particu-
Within the “Sources” QD we assess the degree of infor-larly across the different aspects of the SPRC. The quality
mation presented for the atmospheric processes, the catclgrading then integrates over all aspects, providing a mean
ment state and the runoff processes. In order to be comeguality score, which is particularly relevant for reports that
plete, the event documentation has to capture the proeover a number of the contextual aspects. Therefore the score
cesses on three temporal scales: preconditions, and initiashould not be used independently of the quality framework,
ing and maintaining conditions. It should be spatially re- i.e. for labelling single information entities as in(accurate).
solved at a level that allows identification of the main re- “Objectivity” assesses the validity of the results and con-
gions of flood origin (geographical and/or stratified by el- clusions reached, i.e. the degree to which they are supported
evation). Depending on the type of the flood (in particu- by the evidence of the data and analysis. Any evidence of
lar the flood season), the report should include informa-influence of interests (political, personal, institutional, etc.)
tion on the following state variables or processes and highieads to lower quality grades. As for accuracy, objectivity is
light their role in the flood generation: circulation pat- assessed as a mean over the contextual aspects covered by
terns, precipitation (snow/rainfall; intensity, duration, ad- the report.
vection/convection/orographic enhancement), temperature, The “Reputation” quality dimension is reflective of the
snow accumulation/melt, catchment state, soil saturatiorcommon concepts of assessing research by indirect measures
(e.g. through precipitation indices, monthly anomalies, orlike author credentials, publisher reputation or level of peer
runoff coefficients), frost. reviewing (see e.g. Bailin and Grafstein, 2010 and Hjgrland,
The “Pathways” QD grades the information provided on 2012). We consider the technical experience of the producing
the flood propagation in the river, processes that influence théody as important for the quality of the report; however, we
flood wave formation and the inundation effects encounteredacknowledge peer reviewing as the gold standard for quality
Depending on the course of the flood, the following variablescontrol. Similarly we assume consortium work that included
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numerous publishing bodies of high technical experience avalues indicate better than chance agreement (Cohen, 1960).
having undergone quality checks by multiple resorts. TheA kappa of unity (or the maximum possible kappa) means
quality grades decrease with the degree of generality of thehat both peers are in total agreement and, in the context of
producing body. If the author of the report or the publishing this study, that the quality attribution to the documents is not
body cannot be affiliated or seems dubious, the grade is seandomly done. In that case, the definitions of the quality

to zero. dimensions proposed would be perfect in the sense that their
interpretation is “bijective”.
2.3 Concordance check — Kappa test The rating of the quality dimensions in this study is based

) i i ) _ . on an ordinal scale. Cohen’s Kappa is however restricted in
To check for consistency in the interpretation of the defini-jis yse to strictly nominal (independent, mutually exclusive
tions of the quality dimensions we test the framework us-anq exhaustive) categories. For ordinal scaled data not only
ing the kappa statistic, which is a widely used measure 10 he apsolute concordances need to be taken into considera-
express the degree of agreement between two or more inon pyt also the relative concordances expressing the near-
dependent judges (in the following referred to as peers) for,asg of the assignments. Variants of Cohen’s Kappa have
categorical data. It is commonly used in systematic reviewsyaap, developed for ordinal scales (Fleiss and Cohen, 1973;
i.g. in meta—analysis, bpth.in clinical studies as well as €N owry, 2012). They consider the relative concordances by
vironmental studies (Higgins and Green, 2011; Centre forinqqycing weights to neighbouring classes of assignments,
Evidence-Based Conservation, 2010). Within these studiegherepy strong neighbourhood behaviour is best captured
often a limited number of experts (ranging between one and,y, 4ssigning squared weights. Weights are assigned to each
three) are used to test a particular selection scheme for itSq mpination of scores (score clagsy peer A and score class

objectivity. i by peer B) according to
Kappa expresses the percentage agreement corrected for
chance (Kraemer et al., 2002; Fleiss and Cohen, 1973), or (i — j)2

(4)

in other words it evaluates the proportion of records forvij =1— m
which there was agreement against the amount of agree- J

ment that would be expected by chance alone (Centre fopccording to Fleiss and Cohen (1973) the proportions of

Evidence-Based Conservation, 2010). For the quality assesg=q. (2) are then calculated as the weighted mean observed
ment framework this means, that the scoring in the qualitygegree of agreemet,

dimension by a number of peers is compared to a hypothet-
ical random score result. Kappa then provides the respective 1.

test measure. For nominal categories Cohen’s Kappa (Coherfo = N Z NijVij, ®)
1960) is given as i=1j=1
Py— P, and mean degree of agreement as expected by chianég
k=3 Pe ) is given by the weight adjusted joint probabilities of the
marginals,
Py — proportion of units in which peers agreed
1 m m
P — proportion of units for which agreement is expected Pc = V2 Zzni.n.jvu- (6)
by chance p

In an ideal case when there is perfect agreement or dis- N - total number of reports;
agreement between the peers, Kappa is scaled to vary from
—1 to +1, with zero indicating exactly chance agreement. m —number of score classes;
However, in the likely case of encountering disagreements,
the marginals of the concordance matrix are unequal and the 7;; —number of reports assigned to score cldsgpeer A
upper and lower limits of are slightly less than 1 or, respec- and score clasg by peer B,
tively, slightly larger than-1. The exact upper boundary of
the maximum possible kappay is defined as (Fleiss and  "ie — total number of reports assigned to score claisg
Cohen, 1973) peer A;

_ Pou— P

ne; — total number of reports assigned to score claby
KM =

1-pP. ) peer B.

whereby Poy is found by pairing the values of two peers  The sampling characteristics mican be captured by com-
such that the concordances are maximised. Negative valugsuting a confidence interval that expresses the chances that
always suggest agreement poorer than chance and posititee population value ot falls within the computed limits.
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The standard error of can be approximated by (Cohen, changes in just one pair of evaluations, as can be inferred

1960) by the large standard error and confidence intervals. Keeping
the smallN-size in mind, in the following we will discuss

| Po(1— Po) 7 the agreements reached in the individual QD. In order to sub-

Ok = N1 — P)? ) stantiate the interpretation we requested a feedback from the

peers upon completion of their assessments.
With largeN it can be assumed that the sampling distribution  Some distinct differences in the concordances can be ob-
of « approximates normality and the respective confidenceserved between the quality dimensions. For the accessibility,
limits at 95 % are given by = +1.960,. interpretability and reputation dimensions, a nearly perfect
agreement in the scoring between the peers can be observed.
These QD can be assessed in a strictly objective manner, as
they entail no need for textual interpretation by the peer.

The paper is supplemented by the entire set of documents A very high to high degree of concordance is given for the

evaluated in the frame of this study including both the Scorescontextual quality dimensions, verifying that the assignment
given in the individual quality dimensions as well as the over- °f @ document to any of the grades is not ambiguous and will

all pedigree. Additionally, the results of the kappa test arePe similar for any peer. Differences in the assignments are the

presented. The data supplement is available through an opdffSult Of some degree of subjectivity of each peer in drawing

access data server and can be permanently addressed and rtgp distinctions between the score classes. This subjectivity

erenced to using the doi provided in Uhlemann (2013). is largely re!a}ted to the tgchnical experience of a peer in any
of the specific aspects like e.g. hydrometeorology. Further-

3.1 Kappa test results and method discussion more, as the whole spectrum of aspects from sources to con-
sequences is covered, the grading of a document then also

We test the quality assessment framework by drawing a randepends on the peer’s scientific background and experience
dom sample of 10 studies from the entire set of documentgwhich will likely not be at the same technical level for all
which are then evaluated by two independent and experiaspects). The same accounts for the concordance of the peers
enced scientists (5 studies each) from the field of flood riskin the intrinsic “Accuracy” and “Objectivity” quality dimen-
assessment but outside of the collective of authors of thisions.
study and who were not involved in the design of the quality Inasmuch as there is perfect agreement in the assessments
assessment framework. In the following we will refer to them of accuracy, the author’s and the peer’s experience was that a
as peers. In order to avoid positive biases towards report quacommon occurrence is the need for indirect inference of the
ity assessments we deliberately did not request for peers frordata and methods used within technical reports from gov-
the field of water authorities or other experts that largely pub-ernmental authorities who draw on their own data and stan-
lish their work as grey literature. Results from both peers aredard methods (as given by official guidelines, e.g. for the as-
pooled and checked for concordance with the scores givesessment of return periods) and presuppose clearness about
by the authors of this study. this. Generally, assessing the accuracy of event documenta-

Table 2 comprises the results of the weighted kapjpar tion that aims at compiling information rather than present-
each quality dimension and as a total by pooling the agreeing scientific results (data—method—result—conclusion type of
ments of all QD. The number of casésconsidered in the analysis) poses some challenges to a peer. It is then up to the
test is 100 for the pooled (10 quality dimensions, 10 stud- peer to decide whether the in-text (and sometimes in-figure)
ies), making the measure statistically more robust than forreferences allow for a sound judgement of the quality of the
the single QD §¥ = 10). Thex measure is accompanied by data and methods used. Similarly, assessing the objectivity
its respective maximum valugy, its standard erras and a  of the conclusions reached is a largely investigative process
confidence interval (Cl at 95 % confidence). that refers to circumstantial rather than hard evidence. It is

For the entire framework we compute a weighted kappa ofthen particularly a matter of the technical background and
x = 0.89+0.14 at 95 % confidence interval. The maximum expertise of the peer that allows identification of flaws or
possible kappa for the given marginalgjig = 0.98 and the: misjudgements. For both “Accuracy” and “Objectivity” the
therefore reaches 91 % of the maximum possible agreemenassessment of the quality is based on a mean perception over
The result indicates a high degree of concordance betweethe entire document and therefore differences are introduced
the peers and we can exclude pure chance operations in thegy the need to weigh all aspects presented. Considering the
application of the framework to an arbitrary document. Fur- above-mentioned degrees of freedom in the interpretation
thermore, investigating the concordance matrices shows thaif the score definitions, the agreement reached amongst the
all disagreements deviate by a maximum of one score. peers can be considered substantial.

When computinge for the individual QD the number of The least agreement is given for the representational “Ease
casesN is limited to 10 and the statistical significance of of understanding” and “Concise representation” quality di-
the kappa is limited entailing a high sensitivity to individual mensions. The result indicates that the interpretation of the

3 Results and discussion
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Table 2. Kappa statistics for the individual quality dimensions £ 10) and pooled over all quality dimension€ & 100).

Access- Inter- Easeof Concise Sour- Path- Recept/ Accu- Objec- Repu- All

ibility pret. underst.  repres. ce way Cons. racy tivity  tation QD
K 0.91 1.00 0.66 0.29 0.84 0.76 1.00 1.00 0.78 0.90 0.89
KM 0.95 1.00 1.00 0.91 097 0.97 1.00 1.00 1.00 095 0.98
o 0.27 0.00 0.72 0.72 0.27 0.32 0.00 0.00 0.47 0.30 0.07

Cl95% 0.53 0.00 1.42 1.42 0.54 0.62 0.00 0.00 0.91 0.60 0.14

definitions in both dimensions is influenced more by the 1
peer’s mental framework and expectations towards the form
and content of a document, i.e. by the application of stan- o 08 o
dards for scientific publications. The discussion showed that g O S
most of the uncertainty in the scoring occurs when the peer’s g 0.6
initial expectation differs from the actual definitions of the -
scores in the quality dimensions. The representational qual- 5 0.4
ity criteria are defined to assess the overall quality of the doc- &
o L 0.2
ument, prescribing a central role towards the objectives of a o
report. Inferring the objectives is in turn an investigative pro- 0
cess. Frequently, they are not stated explicitly and have to be 0 02 04 06 08 1
inferred by the reader mostly from the title of the document. Author’s Pedigree

Once inferred it is then still a matter of the peer’s expectation
towards the comprehensiveness and form at which content i§
presented. This opens a wide interpretational space for the

peers and helps explain the discordances in the scoring. As

the QAF is designed to allow assessment of the quality ofd'® 32 provides an overview of the spread of the pedigree
a heterogeneous group of material (from long technical re_.showmg a distribution slightly skewed towards higher qual-

ports to short ministerial statements to full journal articles), ity- The bulk of the documents (67 %) reach medium pedi-
the definition of an adequate size of a document in the con9rees in the range of.&< P < 0.8 highlighting that the
ciseness dimension cannot be accompanied by a clear pag?yerall quality of the documents is generally good. One_quar-
limit. Therefore the discordances in this QD have to be ac-er Of all documents reach less than 50 % of the maximum
cepted as a source of uncertainty. quality (low quality) with only four reports being evaluated

In order to assess the effect of peer disagreement on thi® the range of @ < P <0.3. As a result of the stringent
overall pedigree, we compare the resultifgalues. For the inclusion criteria applied during the systematic search (Uh-
10 documents chosen, Fig. 2 compares the pedigree scorédMann et al., 2013), reports that do not or hardly meet any
assigned by the author against the pedigree scores assign@_fjthe quality criteria are not present in the evaluated mate-
by the peers. The maximum difference encountered is +0.13;@l as a report that scores a pedigree below 0.2 (reaching a
equalling a score difference of four (a difference of one scorgMaximum of 6 out of 30 points) would likely not be accessi-
leads to an alteration aP by 0.03 units). A slight bias to- ble, be of low intrinsic quality and generally fail to provide
wards lower pedigrees can be observed; however, given thiformation on the SPRC of the event and therefore not fulffil
small sample size, no statistically significant inference can bdh€ inclusion criteria that relate to the task at hand. Eleven
drawn. Our sample size is comparatively small, i.e. in total 107€POrts were evaluated to be of high qualityd(e: P < 1.0)
studies that were drawn randomly and that constitute a goo@nd One report can be considered as qualitatively near perfect
representation of the type of documents contained in the datéCrafe, 2004). o _ .
set. Given the high kappa coefficients within the small sam- !N Fig. 3b we show the distribution of the pedigree strati-
ple, we expect that increasing the sample size will not Sig_fled by the type of the document. Technl_cal reports form the
nificantly alter the overall kappa; however, it would improve largest group of flood event documentation. Generally, tech-

ig. 2. Comparison of the peerB with the authors’P (N = 10).

the statistical robustness. nical reports (most of which are produced by governmen-
tal agencies) span the whole spectrum of quality; however,
3.2 Quality distribution and document characteristics they exhibit a tendency towards higher quality, i.e. they form

the largest part of documents that are assessed as being of
For the 133 assessments undertaken in the course of thimedium to high quality. They provide a format that is obvi-
study the pedigree ranges between a minimun® ef 0.23 ously more suited for the documentation of flood events. In
and maximum ofP = 0.97, with a median o = 0.57. Fig- contrast, contributions in national technical journals that are
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N
o
N
o

vidual quality dimensions and highlights the frequencies at

35 a —E e b 135 which certain quality levels are reached. Additionally, Fig. 4

30 éw 30 illustrates the scores that were reached by the documents per
525 3 over 2 5 QD in relation to the overall document quality.
g, 20 20 g’_
£ s 5 3.3.1 Accessibility

12 ii ;0 The majority of' flood evgnt—specific reports (62.4 %) can be

. ﬁi | | -y found and retneyed using standqrd search terms on . stan-

0 0.102030405060708091 0 0.1020.30405060.70.809 1 dard search engines within the national framework provided.

Pedigree Class Pedigree Class

However, only 17.3 % of all documents are both searchable
Fig. 3. Histogram of the pedigree results for all evaluated flood re- 2nd open accessible in their full text. 14 % of the material can
ports(a), and further stratified by reference ty(is. only be found using non-standard searches, i.e. by searching
the online portals of flood relevant institutions (where in fact
the document may be available as a free download) (score
also used as a medium for publishing by governmental agenl). 6 % of the material used for this study is actually inacces-
cies tend towards lower quality. Reports produced in the acasible and became available either by chance (donations etc.)
demic/scientific environment that are published in ISI-listed or was found in reference lists. In Uhlemann et al. (2013) we
journals are evaluated as medium quality with no deviationsalready provided a detailed analysis of the accessibility of lit-
to poor or high overall quality. This means that they fulfil erature relevant for the task at hand, and the evaluation of the
standards in presentation and the intrinsic quality is high;SUbSGt of material used within this study reflects the results
however, often they are constrained by the contextual scopedresented for the entire set of literature.
i.e. in most cases they focus on only one particular aspect, Comparing the quality level reached in this dimension

like the hydrometeorological conditions of the flood. with the scores reached in the contextual dimension high-
lights that the degree to which the document is easily acces-
3.3 Components of quality sible has no implication for the contextual depth of the docu-

ment. l.e., open access documents (one open access journal,

The overall quality of each report as expressed by the peditwo proceedings paper, three international river commission
gree is reflective of the scores reached in the individual qualtveports, four governmental press releases; the others: states
ity dimensions. In order to add meaning to the summaryor federal government reports by authorities with technical
measureP and to gain more understanding of the featuresexpertise; all published after 1996) likewise contain few to
that determine report quality, we analyse the quality scoresnany aspects relevant for understanding a flood event and
reached in the individual quality dimensions and their corre-the overall pedigree exhibits some spread (see boxplot for
lations. score class 3 of accessibility in Fig. 4). However, both the

A first survey of the composition of the pedigree by its ten representational as well as the intrinsic quality dimensions
dimensions (see data supplement) reveals that an overall lowre graded as good to complete (scores 2—3) for open access
pedigree also means that the scoring in any of the individ-documents, indicating that the degree of quality control in-
ual quality dimensions is likewise low, i.e. a report that is of creases (irrespective of peer review). This may be attributed
low overall quality is also comprised of evenly low scores to the author’s or authority’s additional effort towards meet-
in the individual quality dimensions. Effects of one quality ing quality standards upon the document’s enhanced public
dimension excelling the others by far are not encountered asxposure.
they are not completely independent. This holds except for
the contextual criteria, where it is likely that only one or two 3.3.2 Representational quality
dimensions have been within the scope of the report. A re-
port that is of low representational quality will likely also Uhlemann et al. (2013) already highlighted that the majority
be of lower contextual and intrinsic quality. Similarly, as the of documents compiled in the systematic search is drafted
overall pedigree increases, the scores in the quality dimenin the language of the producing body, in this case in Ger-
sions also largely increase. Only in the range of 0.4 to 0.5 danan (90.3 % for the subset used), a main characteristic of
the first quality dimensions reach the maximum score of 3;grey flood reporting. Less than 10% are completely pub-
often this is either in the intrinsic or representational crite- lished in English and within the German documents 4 % are
ria. For reports of? > 0.6 the contextual quality dimensions accompanied by English titles, captions and/or summaries.
additionally reach high scores. The language component however does not influence the

In the following we will analyse the four quality crite- overall quality of the documents. The spread of pedigrees
ria and their dimensions in more detail. Table 3 presents arfor the German documents reflects the pedigree distribution
overview of the performance of all documents in the indi- with a median of P =0.57. The five documents that are
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Table 3. Distribution of the scores per quality dimension, given in percentage of documents per score class. Bold numbers indicate the scores
reached by the majority of documents.

Quality  Access.

Criteria Qual. Representational Quality Contextual Quality Intrinsic Quality
Quality Access- Inter- Ease of Concise Sources Path- Recept./ Accu- Objec- Repu-
Dim. ibility pret. Underst. Repres. ways Cons. racy tivity  tation
Score Absolute frequency
0 8 0 0 3 21 22 92 4 1 2
1 19 115 19 35 37 61 24 24 7 10
2 83 5 72 53 44 45 8 62 36 89
3 23 13 42 42 31 5 9 43 89 32
Score Relative frequency (%)
0 6.0 0 0 2.3 158 16.5 69.2 3.0 0.8 15
1 143 86.5 14.3 26.3 27.8 45.9 18.0 18.0 5.3 7.0
2 62.4 3.8 54.1 39.8 33.1 33.8 6.0 46.6 27.1 66.9
3 17.3 9.8 31.6 31.6 23.3 3.8 6.8 32.3 66.9 24.1
Accessibility Interpretability Ease of U. Conc. Rep. Source
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Fig. 4. Boxplots showing the distribution of the overall pedigrees reached by the documents in a particular score class of a quality dimension.
The sample size per box can be inferred from Table 3.

accompanied by English annotations are of a slightly bet-ysis of the meteorological aspects of the floods however they
ter quality (one governmental technical report, four contribu-do not treat aspects of the catchment conditions, pathways
tions to national technical journals with respective publishingand/or consequences. The proceedings papers in turn treat
requirements). The 13 documents that are published fully inall aspects but, due to the condensed format, in a rather brief
English (eleven articles in ISI Journals or proceedings, twomanner. The EC contributions concern official statements of
European Commission (EC) contributions) are in turn char-the European Union towards political actions in the aftermath
acterised by lower scores in the contextual quality dimen-of the August flood in 2002. Here, the special effect occurs
sions and none exceeds’aof 0.8. Two main reasons can be that the content provided scores as insignificant in all contex-
identified: the journal articles mostly present a detailed analtual quality dimensions.
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The results obtained within the other two quality dimen- mer flood in 1954 actually provide a mapped overview of the
sions of the representational quality criteria (“Ease of un-flood-affected area. Routing charts are frequently presented
derstanding” and “Concise Representation”) indicate that theogether with analyses of the wave propagation in the river.
flood-specific reports available for this paper are at the majorAlso, breach occurrences or volume and effects of retention
ity qualitatively good in their representational characteristics.on the flood crest are documented, providing considerable
This means that the quality of the use of language and termiadded value, as this information cannot be obtained in a data-
nology as well as the structure of the documents is generallypased analysis that relies on series of discharges or water lev-
good and also that the content is largely presented makingls. The scores assessed for sources and pathways show a
adequate use of figures, tables etc. and providing a balanceslight positive correlation. Most reports present a combined
report in terms of length of the document with respect to itsanalysis of the hydrometeorology and the flood wave propa-
objectives. However, it has to be noted that quite a numbegation, and often at comparable depth.
of reports also suffer from an overly condensed presentation Almost 70 % of all documents do not include documen-
(26.3 %), e.g. the presented content is not representative itation or analysis of the consequences of the flood event. If
its volume or presentation to fulfil the aims of the report. The considered, the information is mostly treated as an add-on in
most frequent occurrence in this context is the overall brevitythe report (18 %, score 1) presenting only the official overall
of the report (less than one to a few pages of text). Some redamage (or an estimate of it) and/or giving examples of dam-
ports present results largely by figures, tables or photos thatges at (arbitrary) locations, not allowing for an overview of
are insufficiently accompanied by explanatory text. Clearly,the amount and types of damages (or their spatial pattern).
if a report is lacking in its conciseness and structure, the fit-However, a number of documents, even though not delivering
ness for use is likewise limited. Figure 4 shows a clear cor-any descriptive or quantitative analysis of the damages (and
relation of both dimensions with the overall quality of the therefore score 0), include photo documentation. In case of
documents. Those reports that are of an overall good qualityerifications of particular damage occurrences they may still

are exclusively well written and well structured. provide useful information. The nine reports that contain de-
tailed information on the consequences of the flood are all of
3.3.3 Contextual quality a high quality. Except for one report on the August flood in

2002 that exclusively treats the damages of the event (there-

The summary statistics in Table 3 show that the contextual difore only reachingP = 0.6), in all other cases the sources
mensions are assessed heterogeneously. 84.2 % of all repodad pathways are also treated in detail @d 0.73.
include an analysis of the hydrometeorological causes of the
flood, where one third contains detailed (score 2) and slightly3.3.4 Intrinsic quality
less than one third either complete (score 3) to limited infor-
mation (score 1). Documents that capture the hydrometeoThe intrinsic quality of a document represents the trustwor-
rological origin of a flood rather coarsely are of a generally thiness of the content presented. The accuracy of the data
broad and mostly condensed nature (conciseness scores 1 @and methods used varies amongst the material; however, the
2). Most reports in this score category present a summarynajority of all documents (79 %) are of medium to good ac-
of the hydrometeorology based on secondary sources ancuracy. As indicated in Sect. 3.2, a number of low to medium
provide a largely qualitative and descriptive characterisationscores can be attributed to the fact that the document under
of the flood initiating conditions (7 out of 37 present own validation failed to highlight the data or information sources
data along the analysis). Reports that were assigned a qualhat were used and/or did not document which methods were
ity score of 2 can be categorized into two types: first, reportsused to obtain the results and conclusions presented. Most
with a focus on the atmospheric aspects providing detaileddlocuments present their results in an objective manner and
and mostly also quantitative analysis (however, omitting theonly in a few cases could direct evidence of falsifications
other aspects of flood initiating conditions) and, second, re-or unjustified interpretations be found. For three documents
ports that provide a more detailed description of the entireclear bias in the interpretation of the flood event could be
spectrum of the flood generating processes; however, theseund. These are (1) politically motivated, as for two re-
are not fully quantitative. ports from the former German Democratic Republic (GDR),

The pathways of the flood event are mostly treated parwhere the actual inundation effects and damages of the de-
tially and hardly any document fulfils the quality expec- scribed flood events were concealed to emphasize the suc-
tations of comprehensive documentation of the flood rout-cessful management of the flood, and (2) they are the result of
ing and particularly of the inundation processes. Most doc-biased positions of the author, particularly in the discussion
uments fail to provide systematic documentation of the en-of flood engineering vs. restoration of flood plains (1980s),
tire flood-affected areas and the mechanisms that led to inand since the 1990s also in the discussion of the effect of cli-
undation (which is mandatory for quality score 3). Only five mate change on the frequency and magnitude of river floods.
reports attempt to document the flood extent fully, mostly In both cases the conclusions reached are not supported by
however in a descriptive manner. Two reports on the sum+the presented data analysis. The other five reports of score
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class 1 generally failed to meet their objectives. Generally,ports. These reports have been evaluated in the course of this
reports of low objectivity are also of an overall low quality. study using the quality assessment framework. Table 4 pro-
Once the quality in the other quality dimensions is given, thevides an overview of all studies and the results of the qual-
reports are mostly presented in an unbiased, objective marity assessment. We illustrate the spatial scope of the reports
ner. Also, if a report is accurate (score 3) it is always fully by aligning the vector of scores assigned in each quality di-
objective (score 3); however, not vice versa. mension to four classes of spatial extent. Three of the reports

The reputation of a document is judged based on the aueover the flood on a national scale, with the report of the Ger-
thorship as well as on the level of independent reviewingman Meteorological Service (# 482) also making reference to
that the document has been subjected to. As highlighteather extreme weather and flood occurrences on an EU scale.
earlier, most reports were not published in a peer-reviewed-our reports have a largely regional focus, with # 148 extend-
journal. Therefore the majority of documents only receive ing in the analysis both to national and regional aspects and
the second highest score (67 %). For peer reviewed matesne report documenting the flood in the smaller catchment of
rial (which includes a limited number of technical national the river Ruhr (# 30). The latter is the only report issued by a
journals too) and technical reports published by any internalocal water management company and all other reports have
tional river commission or by a consortium of different agen- been issued by governmental authorities at federal or state
cies/stakeholders a thorough quality control was assumedevel. The reports are drafted exclusively in German. The re-
The box-plot for score class 3 in Fig. 4 highlights that the gional to supra-regional reports can be accessed easily, as
documents of high reputation are generally of higher quality.they are indexed in public access catalogues and two of them
Assessing the type of documents underneath this distributiomre even fully open access. In turn, the three reports with a re-
reveals that these higher quality documentsPof 0.7 are  gional to local scope are exclusively available as downloads
nearly exclusively non-ISI publications highlighting that the (# 30) or web text (# 37 and # 486) on the respective sites of
format of technical reports better suits the needs for eventhe providers, but have not been indexed.

documentation. The result of the quality assessment for the documents of
the 1998 event reveals a wide spectrum of document quality
3.4 Application: event analysis example that resembles the distribution &fin the parent population,

With Ppin = 0.23 andPmax= 0.8 and a median of ~ 0.6.

In the following we will highlight the potential of combin- Except for # 37, all reports present their analysis in a largely
ing information from many reports in order to understand accurate and objective manner; however, most exhibit minor
a particular flood event. The quality (overall and in the di- to substantial shortcomings in the way they are presented (in
mensions) of the reports is used to judge their applicabilitymost cases due to a very condensed presentation and in the
for the task. To improve the readability of the text we will case of # 148 due to deficiencies in the structure of the other-
use the record number of a report instead of the full cita-wise very detailed and useful content). Considering the low
tion to a document. The record number is a unique identifierquality of # 37, we exclude the study from further analysis.
which allows the identification of the document via the end- The content presented in the reports largely focuses on the
note database and evaluation tables provided in the data supnalysis of the sources and pathways of the flood event. Only
plement. A summary for other flood events can be quickly# 148 includes direct notions of the damages encountered,
obtained by querying the data supplement for the rank of thehereby constituting one of the most complete documents of
trans-basin floods (Uhlemann et al., 2010) which serves as damages that can be found in the entire set of documents
unique identifier, too. In the case of a document containinganalysed in the course of this paper.
analyses of more than one flood itis listed several times; each In the following we will present a synthesis of the
time annotated with the respective trans-basin flood rank foiinformation contained in the documents on the SPRC of
which it has been evaluated using the QAF. the 1998 flood event, highlighting where information is

A full assessment of all flood events is beyond the scopecomplementary, (non-)confirmative or missing. As indi-
of this paper and we use the example of the flood event ircated, the information contained in the seven reports we use
October-November 1998. According to the analysis of Uh-for the synthesis can be considered as largely trustworthy
lemann et al. (2010), the flood event of autumn 1998 rankgon average), with differences iR resulting from various
as the 5th strongest trans-basin flood in Germany in the pelevels of depth in the contextual dimensions. In order to keep
riod 1952-2002. It affected all river basins in Germany ex- the scope of this paper, the synthesis is necessarily kept short.
cept for the Odra, lasted for 14 days from 29 October to 11
November 1998 and is the only autumn flood in the record.Sources: In the course of a persistent predominantly
Compared with other flood events in the 90s (Rhine floods inwesterly circulation from mid to end October, connected
1993 and 1995, the Odra flood in 1997, the Danube flood inwith storm activities, a series of frontal systems transported
1999), the event has received limited public and scientific at-moist Atlantic air masses over the central European conti-
tention. In total ten documents were identified in Uhlemannnent (#486, #28, #148). #482 highlights that the scale of the
etal. (2013), eight of which belong to the group of special re-frontal system extended on a W-E extension from the British

www.nat-hazards-earth-syst-sci.net/14/189/2014/ Nat. Hazards Earth Syst. Sci., 14, 1398 2014



202 S. Uhlemann et al.: A quality assessment framework for event documentations

Table 4. Overview of the flood event reports available for the flood in October—November 1998 and their quality assessment. For each
document the respective record number, the issuing body, the Pedigree and the vector of the scores assigned in each quality dimension (i
the order given by the QAF, aligned to spatial scope of the report) are given. The contextual dimensions are highlighted in bold.

QD-Vector aligned to spatial scope of report
Issuing

Record No. Body P EU National Regional Local
#482 DWD 0.57 [3]1-2-1]2-0-0/3-3-2]

#159 BfG 0.67 [2]1-3-2]2-2-0|3-3-2]

#94 BfG 0.47 [2]1-2-2]0-1-02-2-2]

#148 LA BW 0.80 [2]1-2-2]3-3-3|3-3-2]

#28 LA RP 0.67 [3]1-3-2|2-2-0|2-3-2]

# 486 LA BY 0.50 [1]1-2-1]2-1-0[2-3-2]

#37 LA NI 0.23 [1]1-1-0[1-1-0|1-0-1]

#30 Union 0.63 [1]1-3-3]2-2-0[2-3-2]

*Abbreviations: DWD — German Meteorological Service, BfG — Federal Institute for Hydrology, LA — State
authorities of Baden-Wurttemberg (BW), Rhineland-Palatinate (RP) and Lower Saxony (NI), Union — Water
management company for the Ruhr catchment.

Isles to Germany, also causing flooding e.g. in England andHowever, a substantial amount of flood retention basins and
Wales. The flood in Germany was caused by a series oflams were in flood operation in mountainous catchments
widespread extreme heavy rainfall events (locally very het-(# 148, # 30). # 28 confirms that the upper Rhine was not and
erogeneous) (all reports) that met widespread saturated saihe middle Rhine only lightly affected by inundations the
conditions due to an anomalous sum of precipitation in thelatter resulting in no consequences for adjacent communities.
month preceding the flood (all reports). The heavy rainfall A detailed description (no map) of inundation mechanisms
of the flood was influenced by orographic enhancement anénd areas is only provided in # 148 for Baden-Wurttemberg.
foehn (increasing the temperature and pressure gradient)
(#486). Both the sums of precipitation in the month of Receptors and consequencesn estimate of the over-
October as well as the event precipitation sums (sub-hourlyall national damage is given in #148 with 250 Mio DM.
hourly, daily) were unprecedented in several places (#148Both #148 and #159 are concordant in their overview
#30) and were assessed with very high return periods or %f the most affected geographical regions on the national
anomalies for many regions (all reports). scale. The overview of affected regions (# 94, # 148, #159)
indicates that substantially more areas were affected by flood
Pathways The runoff from the flood initiating rainfall damages than are included in the reporting. Two centres are
events met already high flow conditions in smaller catch-identified: (1) the north German basins of Weser and Ems
ments of central north Germany and also Bavaria (#30,and (2) the northern part of the state of Baden-Wurttemberg
#486) and low to mean flow conditions in the main rivers and adjacent regions. For the latter, #148 provides a very
— Rhine, Danube, Elbe, Weser, Ems (#159). Only # 159detailed documentation of the types of damages and sectors
provides some few notations on Elbe, Danube, Ems andffected with special sections on particularly affected local
Weser (main rivers). The flooding exhibited some flash floodregions (city reports). However, for the state of Bavaria
characteristics in smaller catchments of Baden-Wurttembergt 486 provides no damage analyses. Similarly, no document
(#159, #148). Two main flood waves were registered, withprovides a damage description for the basins of Weser and
the first larger in western and central regions (#148, #28) Ems.
i.e. mid-altitude mountains, and the second larger in alpine
(#159) and south-eastern catchments (#486). The main
rivers were affected at a increasing gradient south—north,
with the upper and middle Rhine experiencing peak flow4 Conclusions
of small return period® (T < 5a) (# 148, #28) and higher

peak flows with increasing contributions from tributaries 1o objectives of our study were two-fold: (1) we aimed at
Neckar, Main, Moselle. Generally all reports confirm that yeye|oping a framework for information quality assessment
the most severely flood affected regions were predominantly, 4 quality labelling of natural hazard event reports: (2) we

small Fo med.ium sized (mountainous) catchments..Technica\INamed to apply this framework for assessing the quality
retention options were not operated on the river Rhine (#28)y 04 event reports in order to investigate whether these
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reports are a useful source of information for flood risk re- see the main benefit of our study in its contribution towards
search. reducing the barriers to using information on flood event re-

For the two aspects we can draw the following main con-ports in the context of flood research.
clusions from the results of our study and can identify further  This study is accompanied by the open accessible publi-
needs for research. cation of the entire data set of flood event-specific reports

In order to obtain a complete understanding of the qualityand the results of the quality assessment (Uhlemann, 2013).
of a document, its trustworthiness and applicability for a par-Together with the data set of Uhlemann (2012), which pro-
ticular research question, more than the intrinsic quality meavides the bibliographic metadata to the flood reports, this
sures common to approaches to critical research assessmesyiens the opportunity for rapid inclusion of information from
need to be applied, i.e. the quality of a document is deterflood reports in any new research question. Using the pedi-
mined by accessibility, and representational, contextual andjree quality measure conjointly with the quality dimensions
intrinsic characteristics. The quality assessment frameworlallows a quick overview of the contextual aspects covered by
presented in our study considers all these aspects. The useisreport for any particular trans-basin flood event and allows
perspective is an essential strength of the framework, as thany user to access the literature in a more directed way. The
quality tag attached to a document is reflective of the actuahext logical step towards a complete and concise catalogue
task at hand (in this case the application to trans-basin flooaf trans-basin floods in Germany would be the synthesis of
events in Germany). Therefore it does not label a documenthe information from the many reports currently available
as good or bad per se, rather its fitness for a particular useper flood event into a standardized event description which
Our validation of the framework by two independent peerstakes account of the (un)certainty associated with the infor-
highlights the objectivity and transparency of the approach.mation available. We want to stress that the presented quality
We can show that the overall agreement reached between thmeasure only provides a guideline for the overall quality and
peers is substantial, that disagreement is in the range of dedepth of information that can expected from an event report.
viations that can be expected from the degrees of freedom ittt does not free any user from critically checking the accuracy
the interpretation of the score definitions and from the influ- of single information entities before using them in schol-
ences of the peers’ own mental framework and perceptionsarly argument. Further research will be required to develop
and that the overall effect on the quality meas@rés low. a framework to combine these sources of information with
The framework provides a valuable new tool for assessingesults from model- or data-based analysis. Possible frame-
the quality of natural hazard event documentation and fillsworks can be the information expansion scheme provided by
the methodological gap that existed for the quality assessMerz and Bldschl (2008) or evidence-based methods like that
ment of grey literature. of Van der Sluijs et al. (2005) or Norris et al. (2008).

The quality assessment framework (QAF) for event docu- The majority of flood reports analysed in our study can
mentation is designed to be universally applicable to any natbe classified as grey literature. In consequence, our study
ural hazard. The four quality categories are therefore defineghresents a quality assessment largely for reports produced
hazard independently. Hazard-specific aspects are introducdayy governmental agencies. Therefore, beside the scientific
in the definition of the quality dimension sources, pathways,user’s perspective, one main outcome of our study is the map-
and receptors/consequences in the contextual quality catging of the report quality with respect to different types of
gory. These definitions have to be adapted for hazards otheeports and strategies of information dissemination pursued
than floods, which we believe is a straightforward task. It will by the agencies. It will be important to communicate these
be particularly interesting to apply the presented frameworkresults to these agencies to feed back the requirements and
to other natural hazards and eventually to conduct a compaistandards that need to be met to improve the impact of these
ison between both the quality characteristics of event reportyaluable documents both for scientific as well as practical ap-
from different perils as well as to compare the amount andplications. Furthermore, the quality dimension considered in
type of information available. the quality assessment framework can be used to conduct an

From the application of the quality assessment frameworkexpert survey amongst different groups of users and produc-
to trans-basin floods in Germany we can conclude that theers of event documentation (from science to state agencies
majority of flood event-specific reports are of good quality, to re-insurance) to define relevant common attributes. This
i.e. they are well enough drafted as well as largely accu-process can help to develop a standardized template of event
rate and objective, which allows application of their content attributes that need to be covered in an ad hoc and post-event
for the interpretation and understanding of large-scale floodanalysis and largely facilitate any risk assessment which is
events and processes. Furthermore, our analysis highlightsased on past events. It can also help to reassess the rela-
that the majority of reports present a substantial amount otive importance of the individual quality dimensions in the
information on the causes and consequences of flood eventgquality assessment framework which are currently treated as
Therefore, these reports can be considered as another impagqually important.
tant source of information for both scientific and practical
questions in flood hydrology and flood risk management. We
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Appendix A

Table Al. Definitions of the quality dimensions and their respective scores for the “Accessibility” and “Representational Quality” quality
categories.

Category Accessibility Quality Representational Quality
Dimension  Accessibility Interpretability Ease of understanding Concise Representation

Definition The extent to which the re- The extent to which report is in The extent to which the reportis The extent to which the re-
port is available, and easily and appropriate language(s) and carpresented in an intelligible and port is compactly presented
quickly retrievable. be comprehended. clear manner without ambigu- without being overwhelming

ity and can be easily compre-or too coarse considering its
hended. Relating to formal as- own objectives. Balanced use of
pects of style, structure, writ- Fig./Tales/photos.

Score ing.

0 Citation not indexed in any Language other than English Poorly presented, serious flawsFew lines or paragraphs only,
OPAC/SCI. Document not re- and that of the region described.in usage of language and termi-not representative for objec-
trievable online or via IL. Do- nology, almost not comprehen-tives, or content cannot be re-
nation, archive material. sible, extremely poor appear-lated to objectives.

ance of text, figures.

1 Citation not directly indexed Native language of the region Largely comprehensible in use Strongly condensed content for
in OPAC/SCI (articles in non- of interest + English title (op- of language, few ambiguities. objectives given. Or too much
indexed journals) or with terms tional) However, not well-structured unnecessary detail (inadequate
other than SS or indexed in non- document (e.g. title not mean- figure-text-ratio: Report con-
public catalogues. However re- ingful, no headings, inconsis- sists mostly of photo documen-
trievable through IL. tent order of topics, poor ap- tation or figures in relation to

pearance/readability of parts of explanatory text).
document, e.g. poor figure qual-
ity).

2 Citation indexed in OPAC/SCI, Native language of the region of Succinct piece of writing with Largely balanced report (with
can be found through SS. IL, interest + English title, abstract/ a fairly clear structure. Some respect to detail and figure/table
no OA. OR: Document not in- summary, table/figure captions shortcomings in appearance,use), yet inconsistent in parts
dexed but retrievable as OA terminology, and structure. (variance between the parts).
from institutional homepage.

3 Citation indexed in OPAC/SCI All English Succinct piece of writing with  Well-balanced reporting in all
and open access to full text. a clear terminology, appearanceparts (appropriate figure/text ra-
Found through SS. and structure (meaningful title, tio). Appropriate size of docu-

summary, clearly stated objec- ment with respect to objectives.
tives and a logical order).

Abbreviations: OPAC — Online public access catalogue, SCI — Science Citation Index, OA — Open access, IL — Interlibrary loan, SS — Systematic search.
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Table A2. Definitions of the quality dimensions and their respective scores for the “Contextual Quality” quality category.

Category
Dimension

Contextual Quality
Source Pathway Receptors/Consequence

Definition

Score

To which degree are the atmospheric proTo which degree are the processes of floodo which degree is the occurrence or ab-

cesses, catchment state and runoff prgeropagation in the river and the inundationsences of damages described (separated

cesses described that have lead to the floodffects described? by affected sectors (private households,
business) and damage/loss types (direct,
indirect; fatalities))?

Not/insignificant part of the report Not/insignificant part of the report Not/insignificant part of the report

Rough typecasting of the hydrometeorologRough typecasting of flood wave develop-Damages/no damages only described for
ical causes. The spatial and temporal depemnent. Little coherence in the description ofarbitrary locations, often qualitative only,
dencies/developments of the flood formathe flood propagation and inundation (omot distinguishing types of damages and
tion processes are only coarsely sketchedo notion on inundation effects, i.e. onlyaffected sectors. AND/OR: Overall dam-
Largely condensed and descriptive with lit-routing charts and/or return periods given)age estimate is given without further dif-
tle quantitative evidence. Reference to single aspects, like one dykéerentiation.

breach.

Either quantitative, detailed analysis of oneThe flood wave propagation is describecEstimation of the overall (expected) dam-

aspect of the flood formation OR mostlyand a more or less coherent picture of thege is given. Some damage numbers are

qualitative analysis of all relevant processesourse of the flood over time and space iprovided, distinguishing the affected sec-

(atmospheric, catchment state and runoffiirawn. Notions of defence failures or ad hodors and types of damages allowing for

that have lead to the flood. Evidence of spameasures, mostly qualitative. Some indicalimited conclusions on the flood impact

tial and temporal courses is given. tions of flood extent or inundation mecha-in the area. OR: spatial reference to un-
nisms. affected regions

The proportions of and the spatial and temThe flood propagation, the influence ofThe affected sectors and types of dam-
poral correlations amongst the flood generdyke breaches, peak amplifications, retenages are documented in a spatially explicit
ating processes are given (quantitative anation etc. are clearly documented in theirmanner and allowing identifying hotspots
ysis). The dominating CP(s) before and durcauses and in their effect on the flood cresbf damage and unaffected regions.
ing the event are described. At best indicaThe course of the flood wave can be clearly
tions of advective, convective componentsunderstood in its spatial and temporal de-
orographic enhancement. velopment. Flood inundation extent is fully

documented.

Abbreviations: CP — Circulation pattern.
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Table A3. Definitions of the quality dimensions and their respective scores for the “Intrinsic Quality” quality category.

Category Intrinsic Quality
Dimension  Accuracy Objectivity Reputation

Definition To which degree are the analyses and reFo which degree is the report unbiased (unts the author/institution reputable, i.e. does
sults reliable (i.e. quality and amount ofprejudiced) and impartial (independent ofit have scientific or professional experience
data and/or sources used, application of appolitical, religious, personal, institutional, in the field? To which degree has the doc-
propriate methods)? business interests) and therefore objective®ment undergone quality control (review-

ing)?

Score

0 No notation on the origin of data/sourcesStrong bias, the report clearly falsifies re-No verifiable source or author. Source or
and methods on which the results are baseslilts (faked statistics; strong exaggerationauthor cannot be identified or affiliated.
or understatements) Quality control of the document cannot be

assumed.

1 Quality and amount of data and/or in-Some aspects are objective, some not; bReports from institutions or authors with
formation sources unclear or mainly rawases can be either inferred directly or astechnical reputation but mostly not directly
data (uncertified/ unofficial) used. Limited sumed from the choice of results thatflood related, i.e. core experience in related
documentation of methods. Results reprois presented, i.e. results/interpretation nodlisciplines. Degree of quality control is ei-
ducible to a limited degree. fully supported by evidence. ther unclear or is assumed to be low.

2 Largely replicable analysis, minor incon-Most aspects are objective, no appareriReports from institutions/authors with a
sistencies (i.e. documentation of methods)alsifications, exaggerations etc. Howevetechnical reputation in hydrology. Some
most data used is official/certified, largelyinfluence of interests on (the choice of)quality control of the document can be as-
sufficient amount of data or information results cannot be fully excluded. Resultssumed (internal quality check; however, no
from secondary (reputable) sources. conclusions largely supported by evidencepeer reviewing).

3 Official/certified data/sources of adequatémpartial, objective work. Results pre- Report from authors or institutions with
amount. Standard and documented mettsented supported by evidence. No eviclear flood/hydrologic expertise; (Peer) re-
ods applied; discussion on accuracy of datdence of political, religious, personal, in-viewed article or consortium work that has
and/or uncertainties provided. stitutional, business interests on results obeen cross-checked by several resorts.

the study.
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