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Abstract: Th is paper presents challenges and opportunities resulting from the application of geographical information systems (GIS) 

in the (digital) humanities. First, we provide an overview of the intersection and interaction between geography (and cartography), 

and the humanities. Second, the "G eoBib" project is used as a case study to exemplify challenges for such collaborative, interdisci-

plinary projects, both for the humanists and the geoscientists. Finally, we conclude with an outlook on further applications of G IS  in 

the humanities, and the potential scientific benefit for both sides, humanities and geosciences.
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EINSATZ EINES GIS ZUR SUCHE UND VISUALISIERUNG LITERARISCHER WERKE 
IN DEN DIGITALEN GEISTESWISSENSCHAFTEN
Zusammenfassung: Dieser Beitrag diskutiert Chancen und Herausforderungen, die bei der Anwendung von Geographischen Infor-

mationssystemen (GIS) in den (digitalen) Geisteswissenschaften auftreten. Zuerst wird ein Überblick über die Schnittmenge und den 

Austausch zwischen Geographie (und Kartographie) und den Geisteswissenschaften gegeben, bevor am Beispiel des Projekts „Geo-

B ib " die auftretenden Herausforderungen für die Geisteswissenschaftler, aber auch für Geographen und Informatiker, erläutert wer-
den. Anschließend wird ein Ausblick gegeben, der zeigt, w ie diese Zusammenarbeit noch fruchtbarer w ird, und welche bisher selten 

genutzten Möglichkeiten durch den Einsatz von G IS  in den Geisteswissenschaften noch zur Verfügung stehen.
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1 INTRODUCTION
Just as geography, with its focus on space 

and place, is now actively engaging with 
the humanities, so are the discourses of the 

humanities increasingly incorporating place 

and the spatial dimension" (Richardson et 

al. 2 0 1 1 , p. 3).

The intersection between humanities 

and geography that has been visible in dis-

ciplines like historiography for a longer 

time has been rediscovered in the second 

half of the 2 0 th century. Many humanities 

disciplines have seen a spatial turn that led 

to the realization that human actions as the 

central subject matter of the humanities are 
fundamentally grounded in space and 

should be analyzed with regard to their 

spatial properties. Th is development is be-

ing fostered and fueled today by the broad 

availability of geographic information sys-

tems (GIS).

G IS offer new possibilities to answer 

research questions in the humanities that 

were unheard of before. In fact, they help 

to realize and ask these questions in the 

first place. „As geography and the humani-

ties converge, new topics are being sug-
gested that require a transdisciplinary per-

spective and a combination of methodolo-

gies" (Richardson et al. 201 1, p. 3). This 

development not only urges humanists to 

adapt new methodologies and to borrow 

theories from geography, it also demands 

that the humanities' approaches to research 

be incorporated in the geosciences, e. g., 

when working with uncertain data or inter-

preting data not solely based on facts, but 

on methods such as hermeneutics. Accord-
ingly, geosciences and the humanities bear 

a great potential for collaboration. Both 

sides can profit from a fruitful cooperation, 

especially as long as they manage to re-

main open-minded. As a result, the emerg-

ing field of GeoHumanities can be seen as 

one particular branch of the wider eHu- 

manities, which -  from our point of view -  

are best described as "a cascade of alter-

nating role-taking in enabling each other" 

in terms of scholarly and scientific chal-

lenges and practices (Entrup et al. 201 3b, 
p. 9 -4 ).

In recent years there have been a num-

ber of workshops within the Digital Humani-

ties concerned with the so called spatial or 

GeoHumanities: At the main conference of 

the Digital Humanities (DH) workshops were 

organized in 2 0 1 2  and 2 0 1 4 , and at the

first conference of the German-speaking 
branch "Digital Humanities im deutschspra-

chigen Raum" (DHd) in 2 0 1 4  the authors 

organized a GeoHumanities workshop with 

a focus on developments in the German-

speaking community (Binder et al. 2014b).

Th is paper discusses some recent contri-

butions of geography and G IS  science to 

the humanities in general, and to the fields 

of literature and history in particular. The 

observations presented herein are comple-

mented by the point of view of the "Geo- 

B ib " project, one of the 2 4  eHumanities 
projects currently funded by the German 

Federal M inistry of Education and Re-

search (Bundesministerium für Bildung und 

Forschung, BMBF). The paper is structured 

as follows: Section 2 aims to provide an 

overview of the application of geography 

and G IS  to the humanities. Section 3, 

which also contains a brief mission state-

ment of the GeoBib project, shows that 

despite quite some progress in the (digital) 

GeoHumanities, many problems remain 
open and (partly) unsolved. The status quo 

leaves us with a number of questions that 

need further investigation and that offer 

points of contact and engagement for hu-

manists, geographers and G IS  scientists 

alike.

2 G EO HUM ANITIES-  
AN OVERVIEW

2.1 GEOGRAPHY AND/IN  
HUMANITIES DISCIPLINES

Humanities are concerned with all kinds of 

human artifacts, be it art, like paintings or 

sculptures or music, languages, as in 

speech and literature, or other man-made 

objects, as in archeology. Especially H is-

tory has a long tradition of spatial ap-

proaches to their subject of research. Ayers 

(2 0 1 0 , p. 3) calls history a "bridging disci-

pline [that] deals with the other defining 

context of human life: time." But history is 

more than just "deeply complementary" 
(Ibid.) to maps. The historiographies of 

Herodotus or Tacitus were intensely con-

cerned with the space people were living 

in. Early on, historiography was used to 

compile maps of the world depicting lands, 

peoples, stories, and infrastructures; the 

common origin of both history and geogra-

phy.

In archeology the spatial allocation of 

objects plays an important role in commu-

nicating the results of research but also in 

interpreting the findings. Hence, archeolo-

gy is concerned to a great extend with 

drawing maps of sites and the artifacts d is-

covered. Recent projects focus on visualiz-

ing sites and artifacts using geographical 

information systems (GIS). For example, the 

MayaArch3D project (Schwerin et al. 

201 2) offers a platform designed for shar-

ing and analyzing archeological data in a 
collaborative way. Single objects, e. g., 

buildings or statues, are virtually recon-

structed, using 3D software, and can be 

examined using online tools. Furthermore, 

the data can be queried, e. g., by select-

ing and showing all artifacts from a certain 

period or depicting certain motifs.

Linguists in the late 1 9 th century started 

to consider the spatial distribution of lin-

guistic features. The German linguist Georg 

Wenker compiled a number of maps of 

German dialects on different linguistic lev-

els, e. g., morphology, lexicography, or 

phonology, over the period of many years. 

Wenker's maps have recently been digi-

tized and are made available online 

(Schmidt & Herrgen 2 0 0 1 ). The underlying 
G IS  is quite complex and allows to answer 

a variety of linguistic research questions. 

Different "linguistic" layers, similar to geo-

graphical layers of maps, can be com-

bined and queried. The distribution of cer-

tain patterns over time leads to a new un-

derstanding and a revision of previous 

assumptions on language change and lin-

guistic drift. A comprehensive overview of 

recent findings using G IS  in the study of 

German dialects using the "Digitaler W en-
ker Atlas" can be found in Schmidt (201 0).

Other disciplines, such as literary stud-

ies or the social sciences, (re-)discovered 

the importance of space within the last 3 0  

years. The so-called spatial turn started in 

the social sciences. In 1 9 7 4 , Henri Lefeb- 

vre published his La production de I'espace, 

in which he states that the social space is a 

social product (Lefebvre 2 0 1 2 , p. 6 8  ff.j, 

meaning that every space is a product of 

human action and interpretation. He de-

fines three levels of space: the experienced 
space, the conceptual space, and the lived 

space of the actors.

In the literary sciences the spatial turn 

introduces a critical perception of the differ-

ent forms of represented space in literature. 

Sojas (1996) distinguishes between the 

actual space, i. e. the first space, the im-



aginary or fictive space, which he calls 

second space, and the third space, a co-

existence of real and imaginary space. Lit-
erary texts (re)create space: they absorb 

and transform natural spaces and construct 

new worlds: imaginary spaces. Not only 

fantasy novels construct imaginary worlds, 

l ik e j.  R. R. Tolkien's Middelearth (Tolkien 

1961) or George R. R. Martin's Westeros 

and Essos (Martin 1996), but also those 

genres that are often thought of as being 

closer to reality, like autobiographies or 

other kinds of reports, transform the natural 

spaces into fictional worlds.

Literary texts contain a great amount of 
underspecification and uncertainty (cf. Reu- 

schel et al. 2 0 1 3 ). Fictitious places are 

hard to map since all "narrated spaces 

don't have definite borders" (Piatti et al. 

2 0 0 9 , p. 1 84). Hence, Piatti et al. use the 

term imprecise geography. These charac-

teristics of literary spaces not only result in 

places and spaces with fuzzy boundaries, 

but necessarily also in blurred visualiza-

tions. Dealing with uncertainty is an inter-

disciplinary challenge (Binder et al. 
2014 a ), maybe even more so for cartog-

raphers, geographers, and computer sci-

entists. In contrast to the so-called exact 

sciences the humanities are seldom pre-

cise, although the Digital Humanities aim 

at establishing computer based methods to 

conduct research in the different humanities 

disciplines, hermeneutic approaches to in-

terpretation are seldom reproducible or un-

questionable truths. Literary scholarship 

builds on interpretations and not only al-

lows but needs the uncertainty in order to 
come to conclusions and interpretations of 

the work of human minds.

In his controversial book Graphs, 

Maps, Trees, Franco Moretti asks the, in his 

eyes, rhetorical question: "Do maps add 

anything, to our knowledge of literature?" 

(Moretti 2 0 0 5 , p. 3 5 , cf. Goodwin & 

Holbo 201 1). To provide an answer he 

creates maps of places occurring in differ-

ent books in order to show how the under-

standing changes with these visualizations 
and how they support new ways of inter-

preting and understanding literature. Piatti 

et al. demand that literary geography has 

to be more than an illustration: "literary 

maps are meant to be tools of interpreta-

tion" (Piatti et al. 2 0 0 9 ,  p. 1 84).

An interesting example of the addition-

al insight that maps can add to even very

well-known old texts, is given in Evans and 
Jasnow (201 3): Mapping the catalogue of 

ships in Homer's Iliad (see http:// sh ips.lib . 

virginia.edu/), comprising no less than 

1 9 0  spatial references that the oral poet 

had to memorize, they were able to prove 

theories about how he managed to do so: 

The order of the towns mentioned in the Ili-

ad follows a path through Greece that the 

poet could walk or travel in his imagina-

tion, memorizing the villages along the 

way. Moreover, they were able to show 
how the syntax mirrors the geography.

2.2 DIGITAL AND COMPUTATIONAL 
METHODS FOR THE 
GEOHUMANITIES

The humanities deal, to a great extent, with 

texts or even paintings or sculptures that are 

not easily translated into numbers or struc-

tured data for processing in (geographical) 

information systems. W h ile  economists and 

sociologists often work with large sets of 

structured data, such as charts and tables 
of numbers describing some kind of perfor-

mance or census data, literary researchers, 

for example, deal with (mostly) fictional 

texts, i. e. unstructured data and informa-

tion that are in need of interpretation. Such 

textual data need preprocessing and prior 

analyses, to make them computable or pro- 

cessable by information systems, and more 

specifically, G IS. The necessary preproc-

essing can be done either manually or, 

when working with texts, by applying tech-
niques from natural language processing 

(NLP). Practically almost every scenario w ill 

require a combined approach that inte-

grates manual annotation and automated 

processing steps.

When working with natural language 

texts, different problems arise. In natural lan-

guage, so called named entities (NE) are 

used to refer to entities by a name, e. g., 

using a given name to refer to a person, or 

conventional names for organizations, plac-
es, or landmarks. Such entities and their re-

lations and related assertions are the essen-

tial pieces of information that many digital 

humanities projects work with. In order to 

identify these relevant pieces of information 

in the context of the GeoHumanities,

► The first step is to identify those named 

entities that refer to locations.

► The second step is to disambiguate the 

named entities, i . e. to dissolve any am-

bivalent references.

► The third step is to georeference these

entities, i. e. to associate them with

geographical coordinates.

The first step can be achieved using a num-

ber of different approaches, e. g. by 

matching words or phrases with prede-

fined lists of locations, possibly obeying 

syntactical hints in the text, such as certain 

prepositions or constructions. The second 
processing step depends on contextual in-

formation: what other tokens or entities are 

used within a text, paragraph, or sentence, 

that are known to be connected to one of 

the available disambiguation candidates? 

Finally, the third step makes use of knowl-

edge bases, such as gazetteers, to look up 

each referred entity's geographical posi-

tion.

Some progress has already been made 

in implementing tools and techniques for 

the automated identification of spatial and 
temporal references as well as (geographi-

cal) relations between entities in natural 

language text. Blessing & Schütze (2010) 

propose a system that makes use of differ-

ent methods from natural language pro-

cessing to identify geographical entities 

and geographical relations in texts. Focus-

ing on such geographical relations and us-

ing structured data from W ikipedia in- 

foboxes, that present common relations 

between occurring entities and the entity 
that is the topic of the respective wikipage, 

such as a birthplace of a person, they iden-

tify corresponding pieces of unstructured 

data, i. e., the sentences that describe 

these relations in natural language in the 

w iki text. To automate the extraction pro-

cess, they train a classifier that extracts 

these sentences, recognizes the entities, 

and automatically annotates the learned 

relations between the entities even in new, 

unseen texts.

For georeferencing, the third step men-
tioned above, different gazetteers are 

available and are in fact applied to differ-

ent problems in historical and literary stud-

ies. The Rlgeo.net project (Loos et al. 

201 3) for example compiles different data-

sets, data from different gazetteers, and 

offers access to this data in an integrated, 

coherent way. Projects such as Pelagios 

(Simon et al. 2 0 1 2 ) or Google Ancient 

Places (GAP) (Isaksen et al. 2 0 1 2 ) make 

use of gazetteers to (semi)automatically 

georeference places in texts and visualize 

the so-called geographical footprint of such
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texts as well as the geo-temporal distribu-

tion of the places that are referred in the 

texts. The Pelagios project aims to "create 
links between entities on the web based on 

the places they refer to" (Simon et ah 

2 0 1 2 , p. 2). These entities can be any 

kind of data object, texts, or their elements, 

as well as records in databases, images 

etc., that are related to a particular place 

identified by an Pleiades Gazetteer of the 

Ancient W orlds URI. The additional benefit 

over the usage of a regular gazetteer: in 

addition to a reference that is offered for 

use in a standoff markup, the relations 

themselves are meant to be made availa-
ble, linking datasets and thereby offering 

new sources for research on the connec-

tions between the entities and on the plac-

es themselves.

When the usage of G IS  first spread 

among historians, the so-called "historical 

G IS " was, in parts, frenetically welcomed. 

Anne Knowles (2 0 0 0 , p. 4 5 1 ) said that 

people loved new tools, here the historical 

G IS, "that enables them to do what they 

have dreamed of doing". The major con-
cerns were, and as this paper w ill show still 

are, digitizing the historical material at 

one's disposal. Th is means especially scan-

ning and georeferencing maps and other 

data. Th is data allows for research ques-

tions especially considering "urban, trans-

portation, business, and environmental his-

tory" (Knowles 2 0 0 0 , p. 4 5 2 ). Many pro-

jects focused on providing digitization of 

historical maps, extending these with further 

material for educational purposes. In com-

bination with textual data, projects such as 
the aforementioned GAP arose. In sec-

tion 3 a usage scenario for applying G IS 

to historical, text-based data w ill be shown 

and the implication the occupation with his-

torical data has for the G IS  scientist.

W ithin all the different fields of Humani-

ties that G IS  are applied in today, a num-

ber of methods are adopted from the geo-

informatics: Geocoding is the act of anno-

tating spatial information to a medium 

(e. g. texts, pictures or videos); finding as-
sociated geographic coordinates from oth-

er geodata or to perform transformations of 

these information. In this context, spatial in-

formation can be postal codes, addresses, 

coordinates or transformations. Geotag-

ging and georesolving are parts of geoco-

ding (of. Tobin et al. 2 0 1 0 ). In the GeoBib 

project, the literature is geotagged, e. g.

coordinates for places and polygons of re-
gions are added to the texts. In a more ge-

neric fashion, the term georeferencing can 

be used to refer to "the geographic associ-

ations of information" and all required pro-

cessing steps in general (Hill 2 0 0 6 ).

As w ill be shown in the following case 

study for the application of G IS in the con-

text of historical and literary studies, the 

availability of maps, vector data, and geo-

graphical information in general is one of 

the most persistent impairments for working 
with G IS  in the humanities. W h ile  current 

maps of the world are available in a num-

ber of different ways, such as from Google 

Maps or OpenStreetMap, ready-to-use his-

torical map data is hardly available at all, 

and if so, it requires tedious harmonization 

and integration.

3 THE "GEOBIB" USE CASE -  
REQUIREMENTS, CHALLENGES,
AND STRATEGIES

The Geobib project -  short for GeoBib: An 
Annotated and Georeferenced Online Bib-

liography of Early German and Polish Ho l-

ocaust and Camp Literature (1 9 3 3 -1 9 4 9 j 

-  investigates texts of early holocaust and 

camp literature in German and Polish lan-

guage and is constructing an annotated 

and georeferenced online bibliography of 

these texts in order to support and stimulate 

research on narratives of remembrance of 

the holocaust. It aims at collecting and an-

notating those texts that were published 
between 1 9 3 3  and 1 9 4 9 , and that are 

mostly forgotten today (Entrup et al. 

201 3a). As Beorn et al. stated (2 0 0 9 , 

p. 5 6 3 ), the "Holocaust was a profoundly 

geographical event, rooted in specific 

physical spaces, times, and landscapes". 

Accordingly, besides historical and literary 

editing of these early holocaust texts, the 

bibliography w ill also incorporate G IS 

functionalities to support literary and histori-

cal research. Furthermore, educational pur-
poses are considered when making care-

fully curated geographical and biblio-

graphical information on these early 

testimonies of the outrageous crimes of the 

N a zi regime available to research commu-

nities and to the interested public.

3.1 REQUIREMENTS FOR SEARCH 
AND VISUALIZATION

The GeoBib online platform w ill support its 

users' research goals by offering a biblio-

graphic search tool that allows to find texts 

by thematic queries, by filtering for special 

authors (or properties of authors, such as 

their gender), or by conducting geographi-

cal searches. To do so, it leverages various 

kinds of information. The combination of 

carefully written abstracts and content analy-

ses, as well as information on scholarly 

and public reception and history of each 
holocaust literature text, offers insights on 

two levels of testimony that these early texts 

present: the historic events described in the 

texts and the history of the creation, publi-

cation, and reception of the texts. Informa-

tion on publishers and editors offer insight 

into the publishing sectors of Germany, 

Poland, and the exile right at the time when 

the N a zi regime was committing genocide 

as well immediately after the dramatic 

events of the holocaust.

The platform also represents a compre-
hensive literary lexicon, offering abstracts 

and plot analyses which allow a more in- 

depth approach to the texts. By adding in-

formation on the authors, it also offers a bio-

graphical lexicon for authors that are mostly 

unknown today. Besides its coverage of -  

and distinction between -  German and Pol-

ish texts, the texts are distinguished accord-

ing to their literary genre, which allows fo-

cusing on special areas of interest by 

selecting only prose texts or only autobio-
graphical works, for example. The combi-

nation of all these detailed information on 

the texts, the authors, and the referenced 

places allows to answer not only prelimi-

nary research questions, e. g., about the 

role of a certain area in the history of perse-

cution and the holocaust, but also very de-

tailed queries, helping answer questions 

about, for example, Polish texts by women 

related to a certain concentration camp.

Georeferencing, or more precisely geo-

tagging the places mentioned in the texts 
allows searching for and finding texts as-

sociated with specific regions or places. 

The regional distribution of the texts, sup-

posedly resulting from deportation and ex-

ile, becomes graspable for the first time.

All these information and the possibility 

to query this data allows to accurately inte-

grate these texts into specific educational 

contexts. The GeoBib platform w ill enable 

teachers to find holocaust texts of regional 

relevance, e. g., written by authors that 
lived or were born nearby, as well as iden-

tifying texts with a focus on a special topic.
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3.2 CHALLENGES REGARDING 
GEOGRAPHICAL DATA FOR 
GEOBIB

Historical maps and geodata form the data 

basis of the W ebG IS of the GeoBib pro-

ject, which focuses on Central and East- 

Central Europe during the period from 

1 9 3 3  to 1 9 4 9 . Hence, the first task within 

GeoBib's geodata work package has 

been to find and collect the necessary 

data. During the inquiry, 2 8 2  institutions or 

persons were contacted. Of these 101 re-

plied and 1 4  contacts contributed data to 

our project (Schaarschmidt 201 3). In spite 

of these responses, the data remains in-
complete: W e  were not able to obtain 

data for each single country and year of 

the intended time span.

Much of the data we received are ras-

ter data, e. g. raster data of Russia, 

Ukraine and Belarus. Because of the large 

workload involved when working with ras-

ter data (including geocoding, digitizing 

boundaries and borders of regions on the 

maps, and creating the attribute data and 

metadata), we were aiming to find vector 
data. But as experience shows, even vec-

tor data, just as any geodata of any kind 

and source usually has to be processed 
and harmonized in some way before it can 

be imported into a single W eb G IS (Schiller 

et al. 201 3). W h ile  processing the author-

ized data, we noticed inaccuracies, incon-

sistencies and data heterogeneity. The fol-

lowing sections w ill provide details on the 

most pressing issues and the strategies we 

apply respectively.

Since not one dataset exists that cover 

the whole of Europe during the time from 

1 9 3 9  and 1 9 4 9 , i. e., a data set that 
contains all boundaries of all countries for 

all years, we are forced to forge one, more 

or less coherent, dataset from different, 

sometimes contradicting or mismatching 

datasets. All maps that we employ are only 

used for visualization purposes so that mi-

nor mismatches are not an essential prob-

lem. In the following, the three main prob-

lems arising when working with such differ-

ent data sets are presented.

Boundary Precision
W orking with maps from different sources 

can be cumbersome. Uncertainty or inac-

curacy arise from, e. g., the different scales 
that were used to produce the maps and 

from different degrees of generalization. 

Hence, boundaries of maps taken from dif-

ferent sources generally do not match each 

other (Gregory 2 0 0 5 , p. 37) but result in 

gaps and overlaps (see Figure 1). Since 

we are only interested in the visualization, 

these problems only arise in large-scale 

views, while they are mostly hidden in 

small-scale views of the resulting, merged 

map. The precision of boundaries taken 
from different datasets is, of course, a com-

mon problem. Usually, one would try to 

circumvent it by using data from only one 

source. Since this is not available in a case 

like ours, we w ill use heuristic approaches 

to unify the boundaries taken from different 

sources and to minimize the differences be-

tween them.

The resulting map is a compromise of 

different datasets. For inference and analy-

sis, this data seems inappropriate since the 

accuracy of the boundaries is dubious. 
However, in the context of the project pre-

sented here, the maps are meant to be a 

visual aiding tool for the end user. Slight

Figure I : Overview Europe 1939  -  matching accuracy IData based on Flora et al. 2 0 15 , MPIDR, CGG 2 0 1  1 j
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Figure 2 : Different maps showing jparts off Belarus at the same point in time but from different Ipolitical/historicalj points of view 11: XrysD -  Wikimedia Com-

mons 2 0 10, 2 : Drtrotsky -  Wikimedia Commons 2 0 1 1 , 3: approximate projection of 1 onto 2 , own editingj. Areas with red borders denote Belarus as per-

ceived by the German Reich, while regions with black borders indicate Belarus as viewed by the USSR. The map images are taken from Wikimedia Commons, 

which not only provided these maps but also allowed to quickly identify and contact the authors of the maps, who kindly provided further information on the 

underlying data.

inaccuracies of the boundaries seem ac-

ceptable.

Conflicting Maps
M ajor inconsistencies between different 

datasets when working with historical 

maps and especially during times of war 

and conflicts result from the usage of maps 
as instruments of political power and for 

propaganda purposes (cf. Pickles 1 9 9 2 , 

Przybytek & Strauchhold 2 0 1 2 ). An exam-

ple of the resulting mismatches can be seen 

in Figure 2, which shows (parts of) Belarus. 

The boundaries shown on the different 

maps, taken from different sources, appar-

ently do not match. The historical context 

has to be taken into account when working 

with such contradictory data. For the visu-

alization of the map on a webpage, show-

ing and clarifying the nature of the discrep-
ancies of the data sets is challenging. 

W h ile  G IS allow in principle to let the user 

switch between different underlying maps, 

novice users may quickly become over-

whelmed and distracted by a large variety 

of maps or maps that differ only in small 

details which are not recognizable by non-

historians. However, it is just as undesirable 

to offer maps that are subject to dispute 

among historians. Time constraints may 

also limit our ability to provide different 
map views, in such cases we w ill chose 

and refer to one specific source of data. By 

applying maps only for visualization pur-

poses and by carefully crafting the map 

data to support only specific levels of de-

tail, we aim to balance the different inter-

ests in that regard.

Data Heterogeneity
The second aspect of data inconsistency 

refers to separate data of one area suppos-

edly at one point in time, when different 

datasets show differing boundaries. Fig-

ure 3 presents two datasets of Poland from 
1 9 3 9 . Although both datasets represent 

Poland in 1 9 3 9 , the attached metadata 

sets do not offer information on whether the 

map presents Poland before or after the ter-

ritorial reform of 1 9 3 9 . Such questions can 

only be answered by detailed research 

and in close cooperation with historians.

Another major source of data heteroge-

neity lies in attribute data of the vector 

data. Each project, institute or creator has 

their own schema and we do have our 

own requirements within our project as 

well, so that we have to convert the attrib-
ute data of the different sets to our own 

schema. The implied conversion, integra-

tion and editing can only be done manu-

ally because of the heterogeneity of the 

datasets. In our experience it is mandatory 

to look at every attribute of every layer to 

verify and if necessary correct them. Fur-

Poland 1939 | | Dataset 1 I I Dataset 2

Figure 3: Poland 19 3 9  from different datasets: Flora et af 12 0 15f (Dataset I j  and Schulte ( 2 0 12f (Data-

set 2  j, the latter showing Poland as of April 1st, 1939
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gid
[PK]

orig_name 
character v

n a m e  
character1

att_name 
character v;

gnid level orig„unrt
character varying(:

unit
character v

notiz
character varying(100;

fit
i t z

1 Isaare Ösel 588879 1 County, HaaJeond Landkreis 3a

2 Lääne Kielc 590856 1 County, Maakond Landkreis nein

3 Harju Harriet! 592170 1 County, Maakond Landkreis nein

4 Jarva Jerven 591961 1 County, Maakond Landkreis nein

5 Pärnu Pernau 589576 1 County, Maakond Landkreis nein

6 Viru Kierland 7522423 1 County, Maakond Landkreis gnid von Wesenberg nein

7 Vöru Kerro 587448 1 County, Maakond Landkreis nein

8 Tarsu Dorpas 588334 1 County, Maakond Landkreis nein

9 Petseri Pe S3chur Petschory 511785 1 County, Maakond Landkreis nein 01060

10 Valga Kalk 587875 1 County, Maakond Landkreis nein

11 Viljandi Fellin 587590 1 County, Maakond Landkreis nein

Figure 4 : GeoBib attribute schema for geodata

thermore, our project's context requires the 

web maps to be complemented with cer-

tain additional information on features of 

each layer. To meet these requirements we 

apply our own attribute schema and we 

have to transform and edit the data of the 

different data sets to our schema, as dis-

cussed in the following section.

3.3 APPROACHING THESE
CHALLENGES W ITH IN  GEOBIB

As we have just discussed, any project that 

uses (digital) historical maps requires close 

cooperation with data providers, historians 

and other experts. The following para-

graphs show our approach to these prob-

lems that commonly arise in the (digital) 

humanities when working with historical 

maps and geodata based on literary texts.

The project's main view consists of a 

map of Europe, mostly based on the REGIS 
dataset (Regional European G IS, Flora et 

al. 20 1 5 ). National border data w ill be 

available for each year between 1 9 3 3  

and 1 9 4 9 . The REGIS dataset does not, 

however, offer a complete dataset for the 

whole of Europe during the given time 

span. Only borders as accepted by interna-

tional law are covered, which results in 

'white spots' on the map that we are trying 

to fill with other datasets. For example, this 

dataset has no information on the borders 

of Germany after the Invasion of Poland 
1 9 3 9 . Additional data is used which results 

in an overlap between the REGIS data for 

Europe, especially Poland and Czechoslo-

vakia, and another data set for Germany as 

can be seen in Figure 1 (darker blue area). 

In this case the mismatch is due to different 

points in time chosen within the year 1 9 3 9 .

Handling overlapping data caused by 

different (political) points of view is more 

problematic for the visualization. As much 

as possible we try to convey the necessary 

political background information along 

with the mismatches of the underlying data 

sets to the end user, which is a usability 

challenge for the resulting W ebG IS.

Preparing the Data
Because of the high workload related to 

the treatment of raster data, vector data are 

used in the standard map of the GeoBib 

project. Nevertheless, the vector data need 

to be edited as well (Schiller et al. 2 0 1 3 ). 

Due to limited provenance data for the vec-

tor data that we obtained from different 

sources, we do not know which basic 

maps were used to create the data sets. 

But we can see differences in scale and 
generalization for the different underlying 

data. In order to compensate for these at 

least up to a certain degree and a certain 

scale view, we define our own basic map. 

Before the data is categorized, all data is 

being transformed in the Spherical Merca-

tor Projection with EPSGGode 3 8 5 7 .

The geographical data is categorized 

according to certain administrative units. 

Level 0  (L0) is the highest level and refers to 

the administrative unit country. Level 1 is 
the next lower unit, for example W ojew-

ództwa in Poland ( L I) and the even smaller 

unit Powiaty is Level 2 (L2). For Germany in 

the 1 9 3 0 s  LI refers to the federal states 

(German Länder), L2 to the Prussian prov-

inces and L3 to administrative districts. If 

the vector file with a higher administrative 

unit is missing, data with lower territorial 

units are combined to higher units, e. g.,

districts can be combined to states, and 

saved in new vector files.

After transformation and categoriza-

tion, the attribute data of each file is being 

edited. Some attributes such as names of 

places and areas with their corresponding 
time stamps need to be checked for cor-

rectness, i.e. historians are asked whether 

the questioned data contains the historical-

ly correct denominator appropriate for the 

time the data is referring to. Further meta-

data is stored in a separate XML metadata 

file, which includes data on author, editor, 

and temporal validity. Figure 4  shows the 

GeoBib attribute schema on Estonia REGIS 

attribute data after editing.

After editing and checking the data, 

problems of matching accuracy should be 
corrected (if necessary). In our case, only 

those problems are corrected that result 

from the different generalizations of the 

vector data for the main view of the map 

and only in so far as our project's time 

frame allows for such corrections, cf. Schil-

ler & Entrup (2014).

The metadata of the literary and bio-

graphical data in the database has geo-

data attached as well. Th is data is either a 

geometric point, e. g., for a place, or a 
bounding box in case of an area. Places 

described in the literary works are manual-

ly assigned GeoNames IDs which are 

used to geotag the references made in the 

texts.

Choosing a Visualization
During the data editing and web imple-

mentation two main visualization problems 

arise, that are common to many projects in 

the digital humanities and that are partly
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due to the historic period that is covered by 

the GeoBib project.

One of the main difficulties is the accu-
racy and 'validity' of the borders. Th is is 

caused by many border changes in the 

period from 1 9 3 3  to 1 9 4 9 , most of which, 

of course, do not accord with international 

law. The REGIS dataset forms the basis of 

the visualization maps. Unfortunately, this 

data does not cover the whole of Europe 

between the time of 1 9 3 3  and 1 9 4 9 : only 

those borders recognized by international 

law are covered. Th is results in the fact, for 

example, that no data is available for 

France during the years from 1 9 4 0  to 
1 9 4 5 . During this time France was de 

facto split in two parts (the northern zone 

occupee and the so called southern zone 

libre). De jure these border changes were 

never made according to international law. 

By combining different vector data, we w ill 

choose a visualization which makes the dif-

ferences of the datasets graspable: contro-

versial borders and overlapping regions 

from different datasets w ill be displayed as 

hatched areas.
The main map, that has been described 

so far, is used for standard visualization ac-

cording to the time span. Furthermore, ad-

ditional maps w ill be made available. 

These are taken from different datasets and 

might visualize certain views on Europe 

that are not necessarily in accordance with 

the borders accepted by international law. 

Furthermore raster data for certain time pe-

riods and regions of Europe are available 

and w ill be made accessible to the user to 

combine and contrast them with other 
maps.

Another source of uncertainty in work-

ing with literary texts and references to his-

torical places is the process of geo referenc-

ing itself. Literary places (second space, of. 

above) do not necessarily accord to real 

life places (first space). They form a third 

space (of. above). Th is also holds for our 

collection of mostly autobiographical texts 

and historical reports: some place names 

can hardly be georeferenced. Sometimes 
a fictional name is used while a reference 

to a place on a map can be inferred. 

Sometimes the naming of places is uncer-

tain. In other cases, the exact geographical 

location of historical locations, of, for ex-

ample, some smaller concentration camps 

or mass graves, is at least controversial. 

The geocoding, but also the temporal clas-

sification of place references made in the 
texts, raise the question of certainty again: 

How meaningful is a geographic point 

used to indicate a place when it comes to 

literature? How certain are borders of pla-

ces? As mentioned before, Piatti et al. 

(2009) call this imprecise geography.

For GeoBib we are using geographical 

points to mark places but we visualize 

these in the fashion of heat maps that indi-

cate the center of each point but also in-

clude a region around it. Figure 5  shows 
this kind of visualization using a prelimi-

nary dataset of only 6 7  texts and their an-

notated place references. The darker re-

gions on the overview map refer to places 

with many references, while the lighter 

colored ones occur less frequently. The 

smaller figure shows Berlin and a nearby 

place reference: instead of using singular 

points to mark places, rather fuzzy visuali-

zations are applied.

4 DISCUSSION AND OUTLOOK
Certainly, the application of G IS or of 

maps in general offers new insight into 

data that was not considered 'spatial' be-

fore, or whose spatial distribution had 

mostly been ignored. G IS  can help answer 

new, previously unasked questions. They 

do so by offering an intuitive view on data. 

A more critical view on G IS is expressed 

by Bodenhamer (2 0 1 0 , p. 16 ff.) who 

criticizes that G IS  would "suggest that the 

world is indeed flat [...] by offering a view

of the physical environment seemingly 

stripped of its cultural assumptions". A l-

though G IS  offer the possibility to visualize 

a great amount of data, Bodenhamer ar-

gues that it also treats the data uncritical. 

Humanists usually have to handle "ja]mbi- 

guity, uncertainty, nuance, and uniqueness, 

all embedded in the evidence typically 

available to humanists" (Bodenhamer 

2 0 1 0 , p. 23).
Efficient methods to treat uncertainties 

in G IS  (but also in other digital tools) are 

missing and have to be constructed with 

effort as has been shown. Since many pro-

jects are concerned with visualizations of 

(uncertain) data, more research and effort 

is required in this regard. Besides the crea-

tion of persuasive visualizations, their ease 

of use for non-geoinformation scientists is 

an important criterion for the application of 

such tools in the digital humanities.

Regarding the problems resulting from 
boundary precision and validity in hetero-

geneous map data, one has to weigh the 

amount of work needed to correct the data-

sets against the problem arising from poor-

er map concordance in higher scale where 

details become visible. Furthermore, maps 

representing different views on the world 

result in contradicting boundaries and bor-

ders. In our case we w ill not be able to 

compile and present a complete dataset 

for Europe between 1 9 3 3  and 1 9 4 9 . W e 
refer to an international project that aims at 

providing clearly defined European bound-
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dries between the late 19 th century and 

present times that has been working to-

wards that goal for years and has not yet 
released a complete dataset (Flora et ah 

2 0 1 5 ). Th is situation illustrates the high 

workload associated with such endeavors.

Regarding the fundamental ability of 

the humanities to integrate and discuss con-

tradicting sources and assertions, G IS  -  

like any other digital tool -  are no magic 

wands per se. Regarding the GeoBib pro-

ject, for example, many known challenges 

in mapping the holocaust remain as hard 

to solve as before (cf. Bode & Renz 2 0 1 2 ). 

However, due to their potential interactivity, 
G IS  applications allow in principle to com-

municate contradictions, mismatches, and 

cartographic decisions to the user or re-

cipient, making them visible by including 

interactive elements, by allowing to select 

different views or layers, or by switching 

between conflicting maps. Compared to 

the limited groups of scholars and interest-

ed experts to whom this sort of knowledge 

has been accessible so far through in-depth 

intellectual work, interactive G IS, with their 
prospective availability to the interested 

public, enable open communication of 

more advanced historical, political, geo-

graphical, and cartographical knowledge 

to wider audiences than ever before.

Both, the criticism expressed above, 

but also most projects in history and litera-
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