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Abstract. Observations from the affected population can be an important
source of information for disaster management and rapid loss estimation.
New Internet technologies facilitate fast and easy data collection from the
public. A major obstacle for using this information is its unknown quality.
This research will develop methods to assess the quality of observations
from the affected population for rapid loss estimation after flood events. It
will yield an assessment of the fitness for use of flood observations from the
public for empirical loss modeling and an automated procedure to evaluate
the quality of these observations.

1 INTRODUCTION

For disaster management and rapid loss estimation, a broad overview of
the situation is required. Information from many different sources can con-
tribute to this overview, including different sensors, aerial and satellite im-
ages and observations of the emergency forces. Recent disasters, most no-
tably hurricane Katrina, have shown that the affected population can be a
very important source of information for disaster management.

1.1 Humans as sensors

Humans observe their environment and can act as intelligent sensors
(Goodchild 2007). For flood disasters, they can observe different phenom-
ena such as water levels, flow velocity or water contamination to supple-
ment sensor networks, and even some parameters that cannot be measured
by any sensors such as damage levels.

Until recently, collecting information from the public by telephone,
mail, or personal meetings was tedious and costly. New Internet technolo-
gies have made this task easier and faster.

So far, however, information provided by the affected population has
only rarely been taken into account systematically for disaster management



or event and damage assessment. A notable exception are the community
Internet intensity maps that the US Geological Survey produces based on
information collected from the public via a web interface (Wald and
Dewey 2005). The main limitations of data collected from the affected
population that impede their use are:

e Availability: It is unknown, how much and which and from where in-
formation will be supplied. Unlike a sensor network, information col-
lection from the public cannot be planned in advance so as to yield an
optimal configuration of observations for the phenomenon of interest.

e Data quality: Unlike physical sensors, humans cannot be calibrated and
do not comply with standards. Mostly, they are not trained for specific
observations. When affected by a disaster, humans can be very emo-
tional which may impair their judgment.

To tap the potential of humans as sensors for disaster management and
rapid loss estimation, particularly the question of the quality of such in-
formation is essential.

1.2 Aim of the Research

The overall aim of this research is to develop methods to systematically
make observations of the affected population usable for disaster manage-
ment and rapid loss estimation using floods as an example. The main ques-
tions to be addressed are:

e  Which required information can be supplied by the affected population
with sufficient quality? How can this information be collected?

e How can the quality of this information be assessed and controlled?

2 RESEARCH APPROACH

The research comprises two parts (see Figure 1). In the first part, the qual-
ity of observations from the public for flood events will be assessed using
existing data from telephone interviews (Thieken et al. 2007). The results
of this study will be used in the second part of the research to develop an
automated procedure for assessment of observations from the public to be
used in a prototypical implementation of web-based data collection for
flood events.



Definition and general assessment of data quality
for flood information from the public

Consistency within Consistency with hydraulic Requirements and sensitivity
community data set modeling results of loss model

Analysis of how well which parameter can be estimated by untrained observers

Fitness for use analysis for empirical flood loss model

. 4

Development of an automated procedure for data quality assessment
for flood information from the public

Consistency within data set Consistency with other data avaible
(operationally)

I I
.

‘ Quality assessment for specific data

Figure 1: Overview of the research approach

Data quality has many aspects. The general definition of quality as “the
totality of characteristics of a product that bear on its ability to satisfy
stated and implied needs” (ISO 2002) needs to be broken down into more
detailed quality elements in order to be useful. For spatial data, ISO 19113
proposes the following data quality elements (ISO 2002):

e Completeness

e Logical consistency
e Positional accuracy
e Temporal accuracy

e Thematic accuracy

These elements constitute the internal data quality, i.e. focus on the
characteristics of the data independent of possible use. A complementary
concept is external data quality or “fitness for use” which assesses the fit-

ness of certain data for a specific task in a specific area (Devillers and
Jeansoulin 2006)

In this study, the main focus will be on attribute accuracy for water level
and flow velocity observations from the public as well as fitness for use of
these data for empirical flood loss modeling using the model FLEMOps
(Biichele et al. 2006, Thieken et al. submitted).



To assess the attribute accuracy of water level and flow velocity obser-
vations from the public, data from telephone interviews after the flood in
the Elbe River catchment in 2002 will be used (Thieken et al. 2007). These
observations will be compared with results of hydraulic models for se-
lected sections of the Elbe River and its tributaries, with radar-derived in-
undation maps as well as with water marks at buildings (see Figure 2). As
flow velocity is difficult to observe directly, several indicators such as a
verbal description and the type of debris transported were used in the tele-
phone interviews to get an estimate. These will be evaluated individually
and in combination for their accuracy.
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Figure 2: Workflow of the assessment of data quality using data from tele-
phone interview after the flood in the Elbe catchment in 2002

After assessing the accuracy of the observations, the fitness for use of
these data for empirical damage modeling will be assessed. For this, a sen-
sitivity analysis of the damage model with respect to the input parameters
that are observed by the public will be performed.

The results of the quality assessment of existing data will be used to de-
velop an automated procedure for the assessment of information of the af-
fected population after flood events to be used in realtime. The challenge is
that only very little data is available operationally and in near-realtime to
aid the assessment.



3 EXPECTED RESULTS

The research will yield the following results:

e A description of the quality of estimates of flood parameters by un-
trained observers

e An evaluation of the fitness for use of the information from the affected
population for empirical flood loss modeling

e A method for automated integration and assessment of observations
from the affected population together with other (sensor) data

e A prototypical implementation of such an automated method

4 DISCUSSION AND OUTLOOK

New web technologies enable the general public to create geographic in-
formation. In some areas, a great number of people are putting a lot of ef-
fort and enthusiasm into geographically referencing existing and creating
new spatial information. For this information to be useful, in particular for
scientific or operational use such as disaster management and event analy-
sis, the assessment of its quality as will exemplarily be performed in this
study is an important aspect. It is, however, also very important to under-
stand what motivates people to contribute and how they can be motivated
to join and to continue these efforts so that the concept of using humans as
sensors will not be a hype, but a long-term trend.
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